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" FOREWORD o

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 propetly.

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 PA. Fathima

Director
SCERT, Kerala
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ABOUT THE COURSE

A vocational coursein agro machinery and power engineering envisages
producing apool of talented and skilled machinesin agricultural sector.
Thisskilled work force can surpassthe crisis of the shortage of |abours
and contributed to increasein food production, through the useof modern
techniques.

The course so designed asto impart technical skillsto teenagersand
incul cate an urge in them to be friendly with the farming and nature.
Agricultura, especially mechanized agriculture has primeimportancein
the devel opment policiesof both centra and Sategovernmentsand various
schemesare beingimplemented in the content under plan fund. Students
of higher secondary level and high school level needto betrainedinthe
use of farm machinaries; they arerepair and mai ntenance so that their
tremendous strength can be utilized infood production.

Inthe decade agricultural scenarioislikey to undergo drastic changes.
M aximum production from diminishing agriculturelandswill bethemain
concern. Modern agriculture will be transform to agri -Business and
investorswill be focusing on maximum profit with minimum input.
Employment opportunitieslikedrivers, operators of modern machinery,
mechanics, irrigation sysem designersentrepreneursin utilizing renewable
energy like solar energy and biomass, techniciansin post harvesting,
operations and seed processing will arisein plenty.

Engineering graphics and mechanica Auto Cad aredsoincluded inthe
sylladbuswhichwill help thestudentsto enter into higher skill level course
infuture,

Students accustomed with these engineering practicewill definitely be
theforerunnersof ageneration thinking seriously of preservingfresh air,
purewater and greenery of our earthfor thefuture. Hencethe vocational
coursein agro machinery and power engineeringishighly relevant.
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Module III
Major Skills
To operateand servicing, maintenance of Different farm machines
Sub skills
1) Tooperatedifferent seedersand Transplanting equipments

2) Operate weeder

3) Tooperatedifferent sprayers

4) Torepair and servicing of different sprayers

5) Tooperatedifferent harvesting machines

6) Tooperateand maintenance of different threshing machines

7) Tooperateawinnower and asoitsmaintenance

Module IV

Major Skills

Tooperaedifferent precisionfarmingandirrigation methods

Sub skills
1) Designingandlay out preparation of differentirrigation systems
2) Torepar and maintenance of different typesof irrigation pumps
3) Todesignagreen housefor different vegetablesand fruits

4) Todraw different machine parts
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SYLLABUS
Module 3
(340 Periods)
FARM MECHANISATION AND POST HARVEST
ENGINEERING
3.1 Agricultural Implements
(80 Periods)

Farm Power Source-Statics-Human, Animal, Mechanica, Renewable. Introduction
toTillage-Objectives, Classficaions, Types Primary Tillage-lmplements-MB plough
, Discplough, Sub soiler, Chisd plough Secondary Tillage-lmplements-Cultivator
(springtype, Rigid Type)-Harrows-Different types, Renovator ,Bund former, Ridger,
Digger, Puddler, Leveler Seeding methods-Broadcasting, Drilling, Dibbling,
Transplanting, Seed Dropping, Hill Dropping, Checkrow Planting Seed Drilling -
Principle& Operation -Components, Seed cum fertilizer Drill, Seed metering
M echani sm-Seed conditioning, Seed dressing ,Seed graders.

Transplanter-Types-Paddy Transplanter , Veg. Transplanter Paddy Transplanter-
Principle, Operation, Parts- Types-Walk behind, Riding typeMat nursery preparaion
Veg. Transplanter-Principle, Operation Seed dibbler, Drum Seeder, Check Raw
planter Hill Dropper, Pneumatic Seeders (Vacuum type& Air suspension Type)
Electronic Seeders(Precision ) Weeding-Concepts-types of weeders -Rotary
Weeders, ConoWeeder, Power weeder, Brush weeder,Peg, Tooth weeder, Brush
cutte Fertilizer Applications-Fertilizer Broadcaster ,Liquid Fertilizer Fertilizer Injector

3.2 Plant Protection Machinary
(60 Periods)

Introduction-Classification-Sprayers, Dusters ,Foggers, fumigators Sprayers-
Classifications based on Atomization 3 types 1) Hydraulic/Hydro-pneumatic 2) Air
assisted/Air blast 3) Centrifugal. Hydraulic Sprayers- Principle-Parts-Working.
Air assisted-- Principle-Parts-Working, Centrifugal sprayers- Principle-Parts-
Working. Classification based on mode of operation-Hand sprayer , Air compression
Sprayer, power sprayer ,Rocker sprayer ,Knapsack sprayer, Traction operated
sprayer, Arial sprayer, Duster, Fogger, Fumigator-Principle & working Repair and

Maintenance of Sprayers& Dusters, Safety Precautions.
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3.3 Harvesting Machines
(70 Periods)

Harvesting-Principle, Objectives Harvesting Equipments-Principleof cutting, Shear
Force, impact Force-Sickle-vertica conveyor repair Mower for Fodder Harvesting,
Lawn Mower, Coconut Climber, Digger, Fruit harvester, Vegetable Harvester,
Regpers CombineHarvester-Types-Cered s/Vegetables & Fruits Combine Harvester
(Paddy)-Principle, Parts, working operation, Maintenance, servicing Combine
Harvester (Vegetables) Combine Harvester (Fruits).

3. 4 Post Harvesting Operations
(70 Periods)

Threshing- Principle, operation, Threshing methods (Manud ,Animd , Mechanicd),
Mechanicd Threshers(Axid flow & Cross How)-Ground Nut Decorticator , Maze
Sheller Partsof aThresher- Concave, Drum, Cleaning unit, Type of Threshers-Peg
tooth, spiketooth ,Rasp bar ,Anglebar ,loop type& Hammer mill Winnower-
Principle, parts,blower. Drying & Storage-Principleof drying -MC-Sun drying
(conduction, convection, Radiation) Mechanicd Drying ,Infrared ,Chemicd, Grain
drying(deep bed , Thinlayer).
3.5 Food Processing

(60 Periods)
Peaddy-parboiling-hullers-polishing-milling, Fruits& Vegetable- Processng Packing
& Storage Method-Cold Storage, Refrigeration, Inert gas filling, Controlled
atmospheric storage (N2 Filling, CO2 Filling) Dry storage method-Bins, Scale,
Godowns, Silos

Unit 1 Agricultural Implements (80 periods)
311 Farm Power Source-Statics-Human, Animal, Mechanical, Renewable
3.1.2 Introductionto Tillage-Objectives, Classfications, Types

3.13 Primary Tillage-lmplements-MB plough, Disc plough, Sub soiler, Chisdl
plough

3.1.4  Secondary Tillage-Implements-Cultivator(spring type, Rigid Type)-
Harrows-Different types, Renovator, Bund former, Ridger, Digger ,
Puddler, Leveler

3.1.5  Seedingmethods-Broadcasting, Drilling, Dibbling, Transplanting, Seed

Dropping, Hill Dropping, Checkrow Planting
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3.1.6  SeedDirilling-Principle& Operation-Components, Seed cum fertilizer
Drill, Seed metering M echanism-Seed conditioning, Seed dressing ,Seed
graders

3.1.7  Transplanter-Types-Paddy Transplanter , Veg. Transplanter
Paddy Transplanter- Principle, Operation ,Parts-Types-Walk behind,
Ridingtype
Mat nursery preparation
Veg. Transplanter-Principle, Operation

3.1.8  Seeddibbler, Drum Seeder, Check Raw planter Hill Dropper, Pneumatic
Seeders (Vacuum type & Air suspension Type) Electronic
Seeders(Precision)

3.19  Weeding-Concepts-types of weeders-Rotary Weeders ,ConoWeeder,
Power weeder, Brush weeder,Peg Tooth weeder, Brush cutter

3.1.10 Fetilizer Applications-Fertilizer Broadcaster Liquid Fertilizer Fertilizer
Injector

Unit 2 Plant Protection Machinary (80 periods)
3.2.1  Introduction-Classification-Sprayers,Dusters,Foggers, fumigators
3.22  Sprayers-Classificationsbased on Atomization 3 types

1) Hydraulic/Hydro-pneumatic

2) Air assisted/Air blast

3) Centrifugal
3.2.3 Hydraulic Sprayers- Principle-Parts-Working

3.24  Airasssted-- Principle-Parts-Working, Centrifugal sprayers- Principle-
Parts-Working

3.25  Classficationbased on modeof operation-Hand sprayer, Air compression
Sprayer, power sprayer, Rocker sprayer, Knapsack sprayer, Traction

operated sprayer, Arial sprayer
3.2.6  Safety Precautionswhileusing plant protection machineries
Unit 3 Harvesting Machines (70 periods)

3.3.1  Harveding-Principle, Objectives
3.3.2 Harvesting Equipments-Principleof cutting, Shear Force, impact Force-

Sickle-vertica conveyor repair
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3.3.3  Mowerfor Fodder Harvesting , Lawn Mower ,Coconut Climber ,Digger,
Fruit harvester , Vegetable Harvester ,Reapers

3.34  CombineHarvester-Types-Cerea s/Vegetables & Fruits

3.35 Combine Harvester (Paddy)-Principle, Parts, working operation,
Maintenance, servicing

3.3.6  CombineHarvester (Vegetables)
3.3.7  CombineHarvester (Fruits)

Unit 4 Post Harvesting Operations (70 periods)
34.1  Threshing- Principle, operation, Threshing methods(Manual, Animal,
Mechanicd)

34.2 Mechanical Threshers (Axial flow &Cross Flow)-Ground Nut
Decorticator, MazeShel ler

34.3  Partsof aThresher-Concave, Drum ,Cleaning unit, Typeof Threshers-
Peg tooth ,spiketooth ,Rasp bar ,Anglebar ,|oop type& Hammer mill

3.4.4  Winnower- Principle, parts,blower

345 Drying & Storage-Principle of drying -MC-Sun drying (conduction,
convection, Radiation) Mechanical Drying ,Infrared ,Chemical, Grain
drying(deep bed , Thin layer)

Unit 5 Food Processing (60 periods)

351 Peaddy-parboiling-hullers-polishing-milling

35.2  Fruits& Vegetable-Processing

3.5.3  Packing& StorageMethod-Cold Storage, Refrigeration, Inert gasfilling,
Controlled atmospheric storage (N2 Filling,CO2 Filling)

3.5.4  Drystoragemethod-Bins, Scale, Godowns, Silos.

Module 4
(340 Periods)
IRRIGATION AND PRECISION FARMING
4.1 Irrigation (90 periods)

Introduction-Different typesof irrigation Mechanicd irrigation-pump, sprinkler, drip
Sprinkler-components-lay out & Design, Instalation Drip- components-lay out &
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Design, Installation Mist-components-applications Fogger -components-
goplications
4.2 Pump for Irrigation (90 periods)

Pump-introductions & classifications, CF PUMP -working, principles, parts JET
pump, reci procating pump - working, principles, parts, Selection of pumps-WHP
Calculation, servicing, repair & Maintenance.

4.3 Green House Technology (90 periods)

Green House-Concept, Advantages, Disadvantages Types of Green House-Poly
House, GlassHouse, Hardening unit (Temp.& Humidity controller), Rain Shelter,
ShadeHouse Green House congtruction-Frame, covering materiads-irrigation system
(Fogger, Mist, Drip) Mulch, Fertigation.

4.4 Mechanical Auto-cad (70 periods)
Introduction to Auto-Cad, Learn commands, Limit setting, And Drawing of smple
Machine parts.

Unit 1 Irrigation (90 periods)
4.1.1  Introduction-Different typesof irrigation

4.1.2  Mechanicd irrigation-pump, sprinkler, drip

413  Sprinkler-components-lay out& Design, Ingtdlation

4.1.4  Drip- components-lay out & Design, Installation

415  Mig-components-applications

4.1.6  Fogger -components-goplications

Unit 2 Pump for Irrigation (90 periods)
421  Pump-introductions& classfications

422  CFPUMP-working, principles, parts

4.2.3  JET pump, reciprocating pump -working, principles, parts

424  Sdectionof pumpsWHP Cdculation, servicing, repair & Maintenance
Unit 3 Green House Technology (90 periods)
4.3.1  GreenHouse-Concept, Advantages, Disadvantages

4.3.2  Typesof Green House-Poly House, GlassHouse, Hardening unit (Temp.
& Humidity controller), Rain Shelter, ShadeHouse

&>
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4.3.3  GreenHouse construction-Frame, covering materia s-irrigation system

(Fogger,Migt,Drip)
4.3.4  Mulch, Fertigation
Unit4 Mechanical Auto-cad (70 periods)

4.4.1 Introduction to Auto-Cad

4.4.2 Learncommands

4.4.3 Limitsetting

4.4.4 Drawing of smpleMachine parts

Module 3

Farm Mechanisation and Post Harvest Engineering

Overview

Astheindicatethismodul etransacts Farm M echanisation & Post harvest engineering
conceptsto thelearner. She/he devel opsthe capacity to select and use different
agricultura implementsand identify itsparts. They will beableto detect creativeand
innovative skills The learner will be able to select plant protection machinery,
Harvesting machines, and also ableto operate them. By learning thismodulethey
can opt thecorrect post harvesting operations& the good food processing alsoits
storage
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UNIT IN DETAIL

Unit 3.1 Agricultural Implements
Introduction

Althoughavery largeareacf landisavalableintheworld, al of itisnot fit for crop
production. In order to bring these areasin to an economically fit condition for crop
production, averity of mechanical operationshasto beperformed. Itisinteresting
to notethat the number of mechanicd operationsperformed and crop yield obtained
arenot related..

Learning outcomes

Unit 3.1 Agricultural Implements

3.1.1  Explainsdifferent farm power source

3.1.2  Didgtinguishesbetween different typesof Tillagesystems

3.13 Identifiesdifferent typesof primary Tillageimplements

314 Explainssecondary tillageimplements

3.1.5  Listsout different seeding methods

3.16  Operatesseeddrills

3.1.7  Explansdifferent typesof Transplanters

3.1.8 Operates seeding equipments

3.1.9  Didtinguishesbetween different typesof weeders

3.1.10 Explansdifferent fertilizersapplicators

311 Farm power Source

Power isthe basi c requirement for agriculture. Inagriculture power isrequired for
1) Tillage 2) Sowing 3) Winnowing 4) weeding and mulching 5) Harvesting
6) Transportation 7) Irrigation 8) Threshing 9) Feed grinding 10) Cane Crushing
7) Chaff cutting 12) Cotton ginning

Thenature of theseworksisclassifiedinto two main groups

1) Tractive( Mobile) Power work 2) Stationary power Work

Therearedifferent sources of farm power which are classified asbelow.

&>
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A) Mobile Power

1) Human power

2) DraughtAnimds

3) Tractors

4) PowerTillers

5) Sdf propeled machines
B) Stationary Power

1) Diesd Engines

2) ElectricMotors

3) Renewableenergy
Human power
Human power isan important source of operating

1) Smal tools& implements

2) Chaff cutter

3) Water liftingdevices

4) Threshers

5) Winnower and many other devices
Draught animals
Power availablefrom draught animalsisrelated to itsbody weight
Bullocks : About 10% of body weight
Buffaloes : About 12% of body weight
Camels : About 18% of body weight
Donkeys : About 32% of body weight
Bullock'spower isconsidered as

i) Vesiile

ii) Dependable sourceof power

iii) Bullocksareborn & reared inthevillage system
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iv) Usedinsun, rain under muddy and rough field condition
V) They eat feed and fodder availablelocally
Vi) They areideal for rura transport whereroadsare not good
vii) They save petroleum products
Mechanical power
Mechanica power means power coming from Machines, it may beclassified as
a) Tractors
b) PowerTillers
c) Stationary | Cengines
d) Sdf propeled machines

I Cengineisagood devicefor converting fudl into useful work.

Stationary oil enginesare used for Pumping water, flour mill, oil gains, cotton gins,
chaff cutter, sugarcane crusher, thresher, winnower

Renewable Energy

Itistheenergy mainly obtai ned from biomass, sun and wind. Biomassenergy, wind
and solar energy are used in agricultural and domestic purposeswith suitabledevices.
It canbeusedfor lighting, cooking, water heeting, water distillation, food processing,
water pumping, diesel engine operation with supplementary fuel and electrical
generation on small scae. Renewableenergy isinexhaustiblein natura

3.1.2 Introduction to tillage

Crop production requiresanumber of operationslike seed bed preparation, seeding,
fertilizing, spraying ,dusting, irrigation, harvesting and threshing. Thefirst operation
inproduction of cropisTILLAGE. It requireshigher amount of |abour

Tillage

It isamechanical manipulation of soil to provide favourable condition for crop
production. Sail tillage consists of breaking the compact surface of earthtoacertain
depth and to loosen the soil mass, so asto enabletheroots of the crop to penetrate
and spread into the soil. Tillage may be called the practi ce of modifying the state of
soil to provide favourable conditionsfor plant growth. Tillage operationismost
labor consuming and difficult operation, compared to al subsequent operationsin

thefield
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Objective of Tillage

1) Toobtaindeep seed bed, suitablefor different types of crops

2) Toadd morehumusand fertility to soil by coveringthevegetation

3) Todestroy and prevent weeds

4) To aeratethesoil for proper growth of crops

5) Toincreasewater absorbing capacity of the soil

6) Todestroy theinsects, pestsand their breeding places

7) Toreducethesoil erosion
Classification and Types of Tillage
Tillageisdividedintotwo classes

Primary Tillage
Secondary Tillage

Primary Tillage
It condtitutestheinitiad mgor soil workingoperation. Itisnormally designed to reduce
soil strength, cover plant materials, and rearrange aggregates. The operations
performed to open up any cultivable land with aview to prepare a seed bed for
growing cropsisknown as Primary Tillage Implements may betractor drawn or
animd drawnimplements Anima drawnimplementsmostly indludeindigenousplough
and mould-board plough. Tractor drawn implementsinclude moul d-board plough,
disc plough, subsoil plough, chisdl plough and other smilar implements
Secondary Tillage
Tillage operationsfollowing primary tillage which are performed to create proper
soil tilt for seeding and planting are secondary tillage

Thesearelighter and finer tillage operations performed on the soil after primary
tillage operations. Secondary tillage consists of conditioning the soil to meet the
different tillage objectives of thefarm. Theimplementsused for secondary tillage
operationsare called secondary tillageimplements. They includedifferent types of
harrow, cultivators, levelers, clod crushersand s milar implements. These operations
aregenerally doneon the surface soil of thefarm. Secondary tillage operationsdo
not cause much soil inversion and shifting of soil from one placeto other. These
operationsconsumeless power per unit areacompared to primary tillage operations.
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Themain objectives of secondary tillage operationsare
a) Topulverizethesoil of the seed bedsinthefield

b) Todestroy grassesand weedsinthefield
c) Tocut cropresiduesand mix themwith top soil of thefield and
d) Tobreak thebig clodsand to makethefield surfaceuniformandleveled

Secondary tillageimplements may betractor drawn or bullock drawnimplements.
Bullock drawnimplementsinclude harrows, cultivators, hoes

Types of Tillage
Therearevarioustypesof tillage's
Minimum Tillage

It istheminimum soil manipul ation necessary to mest tillage requirementsfor crop
production

Strip Tillage

Itisatillage systeminwhichonly isolated bandsof soil aretilled

Rotary Tillage

Itisthetillage operationsemploying rotary action to cut, break and mix the soil
Mulch Tillage

Itisthe preparation of soil in such away that plant residues or othermulching are
specidly left onor near the surface

Combined Tillage

Operations simultaneoudy utilizing two or moredifferent typesof tillagetoolsor
implementsto simplify control or reduce the number of operationsover afield are
cdled combinedtillage. Tillageisperformed by tool, implements or machine

Tool
Itisanindividual working e ement such asdisc or shovel
Implement

It 1 anequipment generaly having no driven moving parts,such asharrow or having
only smplemechanism such asplough

Machine

Itisacombination of rigid or resi stant bodies having definite motionsand capabl e of

performing useful work
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3.1.3 Primary Tillage

Themainimplement for primary tillageis plough used for ploughing Operations,
ploughing arethe primary tillage operation, whichis performed to cut, break and
invert thesoil partially or completely. Ploughing essentialy meansopening upper
crust of thesoil ,breaking the clods and making the soil suitablefor sowing seeds.
The purpose of ploughing can be summarized asbelow

1) To obtainadeep seed bed for good texture
2) Toincreasethewater holding capacity of the soil
3) Toincreasesoil agration
4) Todestroy weedsand grasses
5) Todestroy insectsand pests
6) Topreventsoil erosion
7) Toaddfertility tothesoil by covering vegetation
Normal ploughing
Itisthe ploughing up to adepth of about 15 cm
Contour ploughing
Itisthemethod of ploughinginwhichthe soil broken and turned along the contours
Types of plough
Different typesof ploughsare used at different places. They may beclassified as
a Indigenousplough
b) Mould board plough
c) Discplough
d) Chisd plough
e) Subsoiler
f) Rotary plough
Indigenous plough

Itismost commonly usedinthiscountry. The
shapeand szeof the ploughvarieswith places
and regionsdueto variationin soil typesand
tillagerequirements. The partsof the plough
are Body: It isthe main frame to which the shoe, beam and handleare aItached
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Share: Itisanarrow sted bar attached to the upper surface of the shoelongitudinaly
aongthecentrelineand thehandle are generaly attached to the body of the plough.
The shareisattached to the shoe which penetratesinto the soil and breaksit open.
The shoe a so hel psin stabilizing and ba ancing the plough whilein operation. The
ploughisprovided with awooden beam and ahandle

Mould Board Plough (mb plough)

A mould board ploughisvery common implement
used for primary tillage operations. This plough
performssevera functionsat atime
Function

1) Cuttingthefurrow dice

2) Liftingthesoil

3) Turningthefurrow dice

4) Pulverizingthesoil

Components
M B plough consistsof
a shae
b) Mouldboard
c) Landside
d) Frog
€) Tal piece
Share

It isthat part of the plough bottom which penetrates into the soil and makes a
horizonta cut below the surface.

Mould Board
Itisthecurved part whichliftsand turnsthefurrow dice
Land side

Itistheflat plate which bearsagainst and transmitstherear Sdelatera thrust of the
plough bottomto thefurrow wall

Frog
Itisthe part to which other components of the plough bottom are attached
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Tail piece

Itisan adjustable extension, which can befastened to therear of amould board to
helpinturningafurrow dice

Share

It penetratesinto the soil and makesahorizontal cut below the soil surface. Itisa
sharp ,well polished and pointed component. Different portions of theshare are
cdled by different namessuch as

Share point

Itistheforward end of the cutting edge which actually penetratesinto the soil
Cutting edge

Itisthefront edge of the share which makes makeshorizontal cut inthesoil. Itis
beveled to somedistances

Wing of share

Itisthe outer end of the cutting edge of the share .|t supportsthe plough bottom
Gunnels

Itisthevertica faceof thesharewhich didesa ongthefurrow wall.lt takestheside
thrust of the soil and supportsthe plough bottom against thefurrow wall.

Cleavage edge

It isthe edge of the share which formsjointsbetween mould board and shareonthe
frog

Wing bearing

Itistheleve portion of thewing of the share providing abearing for the outer corner
of theplough bottom

Mould board

Themould boardisthat part of the plough whichreceivesthefurrow dicefromthe
share. It lifts,turnsand breaksthefurrow dice. To suit different soil conditionsand
crop requirements, moldboard has been designed in different shapes. Themould
boardisof following types

1) Generd purpose

2) Stubble

3) Sod or breaker

4) Sa
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Disc Plough

Itisaploughwhich cuts turnsandin some cases
breaksfurrow slicesby meansof separately
mounted large steel discs. A discploughis
designed with aview to reducefriction by
making bottom arolling plough bottom
instead of diding plough bottom. A disc plough workswell inthe conditionswhere
moldboard plough doesnot work satisfactorily

Advantages of Disc plough

1) A discplough canbeforcedto penetrateinto soil whichistoo hard and dry for
workingwith amoldboard plough

2) Itworkswell in sticky soil inwhich amoldboard plough does not scour

3) Itismoreuseful for deep ploughing

4) Itcanbeused safely in stony and stumpy soil without much danger of breakage

5) A discploughworkswell even after aconsiderabl e part of thediscisworn off
inabrasvesoil

6) Itworksinloosesoil asowithout much clogging

Disadvantages of disc plough

1) Itisnot suitablefor covering surfacetrash and weeds aseffectively asmol d-
board plough does

2) Comparétivey thedisc ploughleavesthesoil in rough and morecloddy condi-
tion than that of mould board plough

3) Discploughismuch heavier than mould board plough for equal capacities
because penetration of this plough is
affected largely by its weight rather than
suction

Sub soiler

Thesub soilerisatool that will bresk the ground
at greater depth, break the hard pan, and will not
pulverizethesurface soil asmuch asother tools.
Thisisprovided with aheavy beamtowhicha
sweep or chisel isattached .Whenitispulled
through the soil, it breaks open the soil up to
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condderabledepth. Trash and mulch areleft ontop. Sub soilingimprovesthemoisture
andair permesbility of thesoil.

Chisel plough

Itisaplough used to cut through hard soilsby
means of anumber of narrow tines. Itisused
before using theregular plough. Itisuseful for
breaking. Hard layers of soil just below the regular
ploughing depth. Thislayer of soil whichiscalled Hard
pan or plough soleisvery tough and hard.

3.1.4 Secondary Tillage Implements

Lighter and finer operations performed on the soil after primary tillage, but before
and after seed placement are termed as secondary tillage. These operations are
generally doneonthe surface of soil, very littleinversions and shifting of the soil
takesplaceand consequently thereislesspower requirement per unit area. Secondary
tillageimplementsinclude harrows, cultivators, sveeps, hillersetc..

Cultivators

Cultivation is usually refers to the tillage o
operation of manipul ating the soil after the seed
isplanted or the seedlingshave
emerged. Cultivationisdoneto
accomplish the following
objectives

1) Tocontrol weeds

2) Toprevent surfaceevapo-
ration losses

3) Tomaintaintheseedbed inagoodtilt during thegrowth of thecrop
4) Toachieverapidinfiltration of rainfall and adequate aeration

It isessentid that thisoperation should be performed at the correct moisture content.
Sincethebasi c objectiveisto achievegoodtilt, cultivation should bedonewhenthe
soil isinthemost workabl e condition. Cultivatorsare primarily thetypeof tillage
implementswhich are used after the crop has come up afew centimetersabovethe
ground. But theseimplementsare a so used for opening theland, preparing the seed
bed and sowing the seeds. According to the source of power used, Cultivators may
beclassifiedas

&
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a) Hand operated
b) Animd drawvn
c) Tractor drawn
Accordingtothetype of theworking partsthey may beclassified as
1) Disccultivator
Itisacultivator fitted with disc
2) Rotarycultivator
Itisacultivator with tines or blades mounted on apower driven horizontal shaft
3) Tinecultivator

Itisacultivator fitted with tineshaving shovels. Thecultivator stirsthe soil, and
breakstheclods. Thetinesfitted on theframeof thecultivator comb thesoil deeply
inthefield. A cultivator performsfunctionsintermediate between those of plough
and the harrow. Destruction of weedsisthe primary function of acultivator.

Harrows

A harrow isanimplement that cutsthe soil to ashallow
depth for smoothening and pulverizing the soil
as well as to cut the weeds and to mix
materialswith soil. Itisanimplement used to
breek theclodsafter ploughing, tocollect trash
fromthe ploughed land and to level the seed
bed It issecondary tillage operation which
pulverizes smoothensand packsthe soil in seed bed preparation and control weeds

Therearesevera typesof harrowsusedin India
Disc Harrow

It is a harrow which performs the
harrowing operationsby meansof aset
of rotating steel disc, each set being
mounted on a common shaft. Disc
harrowsareof two types Tractor drawn
and Animal drawn Harrowsareagain
classified intotwo classes depending

upon thedisc arrangements
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Single action

Itisaharrow with two gangs placed end to end which throw the soil in opposite
directions.Thediscsarearranged in such away that right side gang throwsthe soil
towards right and | eft s de gang throwsthe soil towards|eft

Double action

A disc harrow consisting of two or more gangsin which aset of one or two gangs
follow behind the set of the other one or two, arranged in such away that thefront
and back gangsthrow the soil in oppositedirections.

Bund former

Itisused for making bundsor ridgesby collecting the soil. Bundsarerequired
to hold water in the soil, thereby conserve moisture and prevent >
runoff. >

The size of the bund former is determined by measuring the
maximum horizontal distance between thetwo rear ends of the
forming boards. Bund former consists of

1) Formingboard

2) Beam

3) Hande
Ridger
Itisanimplement which cutsand turnsthesoil intwo oppositedirectionssmultaneoudy
for forming ridges. It isa so known as Furrower. Ridger isused to form ridges,for
sowing row crop seeds and plantsin well tilled soil. Theridger isalso used for
forming field furrowsor channels, earthling up and smilar other operations. Ridgers
areaso known by the names Ridging plough and Double mould boars plough. The
ridger generally hasV shaped or wedge shaped share, fitted tothefrog. Thenoseor
thetip of the share penetratesinto the soil and breaksthe earth. Themoldboardslift
Jnvert and cast aside the soil,
forming deep channd sand ridges of
therequired size. A ridger consists
of beam, clevis, frog, handle,

moldboards, braces, share, and
didingshoe
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Puddler

Itisanimplement used for churningthesoil in
standingwater. Puddler isused for preparation
of paddy fieldswith standing water after initia
ploughing. It breaks up the clodsand churns
the soil. The main purpose of puddlingisto
reduce leaching of water, to kill weeds by
decomposing andtofacilitatethetransplanting
of paddy seedlingsby making the soil softer .Puddlingisdoneinastanding water 5
to 10 cm depth. i

Levellers

Inirrigated areasland leveling isan essentia
operationfor farming .Leveled fieldsreceive
uniform penetration of irrigation water with
highefficdency. Thepossibility of water logging
and soil erosionisreduced considerably Theentireleveled field becomesready to
receivetimely agricultural operationslike ploughing, seeding and interculturing.
Smooth fieldsa so facilitatethe operation of field equipment and arevery important
for mechanica harvesters. Land leveingisusually doneinthedack seasonwhenthe
fieldisfreefrom cropsand the men and bullocksareidle. Wooden logsor planks
themost common type of field levelersused by farmers.

3.1.5 Seeding methods
Seeding or sowingisan art of placing seedsinthe soil to havegood germinationin
thefield. A perfect seeding gives

1) Correct amount of seed per unit area

2) Correct depth at which seed isplacedinthe soll

3) Correct spacing between row to row and plant to plant
Common methods used for seeding cropsare

Broadcasting

Itisthe processof random scattering of seeds on the surface of seed bedsit can be
donemanudly or mechanicaly both. When broadcastingisdonemanually, uniformity
of seed depends upon skill of the man. Soon after broad casting ,the seeds are
covered by planking or some other devices. Usudly higher seed rateisobtainedin
thissystem. Mechanical broadcastersare used for large scalework. Thismachine

scattersthe seeds on the surface of the seed bed at controlled rates.
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Dibbling
Dibblingisthe process of placing the seedsin holesmadein seed bed and covering
them. Inthismethod seeds are placed in holesmadeat definitedepth at fixed spacing.
The equipment used for dibblingiscalled dibbler. Itisaconicd instrument used to
make proper holesinthefield. Small hand dibblersare madewith severa conical
projectionsmadein aframe. Thisisvery timeconsuming process, soitisnot suitable
for small seeds. Mostly vegetablesare sowninthisway
Drilling
Drilling consgtsof dropping the seedsinfurrow linesinacontinuousflow and covering
them with soil. Seed metering may be done either manually or mechanically. The
number of rowsplanted may beoneor more. Thismethodisvery helpful inachieving
proper depth, proper spacing and proper amount of seed to be sown inthefield.
Drilling can bedoneby

a) Sowing behindtheplough

b) Bullock drawnseeddrills

c) Tractor drawnseeddrills
Seed dropping behind the plough
Itisvery common method usedinvillages. It isused for seed likemai ze, gram, pess,
wheat and barley. A man drops seedsin the furrows behind the plough. Sowing
behind the plough can be done by adevice known asMalobansa. It consistsof a
bamboo tube provided with afunnd shaped mouth. Oneman dropsthe seedsthrough
the funnel and other man handles the plough and the bullocks. Thisisslow and
laboriousmethod
Transplanting
Transplanting consists of preparing seedlingsin nursery and then planting these
seedlingsintheprepared fidd. Itiscommonly donefor paddy, vegetablesand flowers.
It isvery timeconsuming operation. Equipment for placing plantsinthesoil iscalled
Transplanter.
Hill dropping
Inthismethod seeds are dropped at fixed spacing and not in acontinuous stream.
Thusthe spacing between plant to plant in arow isconstant. In caseof drillsthe
seedsare dropped in continuous stream and the spacing between plant toplantina
row isnot constant
Check row planting

Itisamethod of plantinginwhichrow to row and plant to plant distanceisuniform
Inthismethod seeds are planted precisely dong straight parale furrows. Therows
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areawaysintwo perpendicular directions. A machineused for check row planting
iscalled check row planter
3.1.6 Seed drilling
Seed drill isamachinefor placing the seeds in acontinuous flow in furrows at
uniform rate and at controlled depth with or with out the arrangement of covering
themwith soil.
Functions of seed drill
It performed thefollowing functions

1) Tocarrytheseeds

2) Toopenfurrow to anuniform depth

3) Tometer the seeds

4) To placetheseedsinfurrowsin an acceptable pattern.

5) To cover the seeds and compact the soil around the seed.

Components of seed drill
A seed drill with mechanical seed metering devicemainly consistsof
1) Frame
2) Seedbox
3) Seedmetering mechanism
4) Furrow openers
5) Coveringdevice
6) Transportwhed
Principle and operation
In addition, seed drills equipped with fertilizer attachment distributethe fertilizer
evenly besidetherow inwhich seedsare placed. With amall grainsit isrecommended
that thefertilizer should be placed in partial contract with the seedsto givegood
results.
Depending upon the seed metering device, seed drillsmay beclassified asfollows:
Manualy metered drills
Mechanicaly metered drills
According to the power employed, they may be called Animal-drown or tractor-
drawn seed drills.
Animal Drawn Seed drill:

Itisan attachment madefor the bullock drawn CIAE multipurposetool frame. The
seeding attachment i ssuitable for sowing whest, gram, pea, soybean, sorghum and

&
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pigeon pea. It can apply granular
fertilizerslikeurea, DAPand Grow
more. Thehopper hascompartments
for fertilizer and seed and theground
whedl isafloating typethusenabling
uniform seed placement even when
the soil surface is not properly
leveled. Separatesidewhed salow
accurateadjustment of the seed drill attachment and area so useful for transportation.
It saves 73 per cent labor and operating time and 55 per cent on cost of operation
compared to conventional method of sowing behind country plough or seeding by
broadcasting. It aso resultsin 10 to 18 per cent increasein yield compared to
sowing by conventiona method.

Manual Seed Fertilizer drill

Thisisasmal manually operated singlerow szed
cum fertilizer drill in which fluted roller metering
mechanismisprovided. A ground whesdl isprovided to
drivethemeteringrollers. Seed and fertilizer ere stored in
asmall hopper and along beamis provided by which the
implement could be pulled by oneoperator. Another worker
guidesthemachine. Duetotheprovison of fluted rollers, it
issuited for drilling soybean maize, pigeon pea, sorghum,
green gram, bengal gram, wheat etc. Shoe type furrow
openersare provided for easy operation.

Seed cum fertilizer Drill

Seed drillsfitted with fertilizer
dropping attachment distribute
thefertilizer uniformly on the
ground it is called seed cum
fertilizer drill. Such adrill hasa
large seed box whichisdivided
length wise in to two
compartments. One for seeds
and another for fertilizers.,
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Seed metering mechanism
Themechaniamof aseed drilling N~
or fertilizer distributor which LR TN
deliver seedsor fertilizersfrom
the hopper at selected ratesis
called seed metering
mechanism. Thedeed drill box
isfitted with ether of twofeed,
thefluted forcefeed mechanism
or thedoublerun feedsaredriven by the
ground whedlswhich carry theweight of thedrill.

Care and maintenance of seeding machinery

For efficient and troubl e free operation, the seed drillsand plantersmust be properly
maintained. Before storing these machinesthe seed box should be properly cleaned.
Any seed |eft inside may germinate or attract wormsand rodents. With fertilizer
drillsoneshould bevery careful asafertilizer isparticularly bad for collecting moisture
and causing rust. It must be cleaned out after it isused in fact theinner side of the
hopper and feed mechani sm should bewashed with water and dried before storing.

Most of themodern drillsare mounted on rubber tyres. Tyresshould dwaysinflated
to the recommended pressure. All bearingsweather on ground wheelsor on disk
type furrow opener, must be kept lubricated and dust free. As Far as possible
meachi nes should be stored under shed. Thisis particularly important those machines
which are provided with awooden seed box and rubber seed tubes.

3.1.7 Transplanter

Transplanting consstsof preparing seedlings
in nursery and then planting these seedlings
inthe prepared field. Itiscommonly done
for paddy, vegetableand flowers. Itisvery
time consuming operation. Equipment for
placing plantsinthesoil iscaled transplanter

Rice Transplanter

Thericetransplanter consistsof
() Air cooled gasolineengine (ii) Manclutch (iii) Runningclutch  (iv) Planting
clutch (v) Seedingtable (vi)Float  (vii) Star wheel (viii) Accelerator lever

(ix) Groundwhed (x) Handle (xi) Four bar linkage mechanism
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Seedlings:

Growing of seedlingsfor thistransplanter is most technical and difficult work.
Seedlingsaregrownin specia seedlingtrays. Itiscaled mat seedling. Mat seedlings
aregrown by somestandard procedurein controlled environment in anursery.

Operation:

Theseedlingsareraised in specia traysasmat seedlings. Themat seedlingsare
placed on the seeding table of thetransplanter in danting position. When theengine
isstarted, the running clutch and planting clutch are operated. Four bar linkage
mechanismisthereto catch 3 or 4 seedlingsat atimeand to separatethem fromthe
mat and fix in the puddled soil. A float isthereto support the machine on the water
whileworkinginthefield. Therearetwo ground wheelsmadeof ironfor facilitating
the movement of the transplanter. Thereisamarker also which demarcatesthe
transplanting width whilein operation. Power from the engine goesto themain
clutchfromwhereit isdivided into two routes, onegoesto planting clutch and the
other goesto running clutch. Unless planting clutchisoperated, thefour bar linkage
mechanism does not work.

Paddy Transplanter

Asstated earlier, successful paddy transplanter were not availableinthe market
over adecade ago. Evenin mid seventiesthe Japanese typetransplanter cannot be
successfully employed for thetall Indian varietiesof paddy which are performed to
betransplanted after attaining the age of over 3weeksin the ponded water of about
5cm depth. In variousinstitutions and organi zations attempts are being made to
devel op one such machineswhich can be adopted either asamanually operated
unit which needsto beperfectedinall respects.

Few models of Japanesetype 2 and 4 row transplanterswereimported and tested
in Indian paddy fields somehow these machines did not prove successful. The
Japanesetype machinesrequire seeding produced in specid boxes. Thetransplanting
iscarried out intheleveled fiel dsin which the depth of the pounded water does not
exceeded 3cmand remainsuniform all over thefield. The paddy fiddsof the south
and south east Asia are not properly leveled and graded to achieve the desired
depth of water. A brief description of the seeding devel opment and transplanting
machinesisout lined below.

a) Seeding- thesoil mixed withfertilizer isput into aseeding box at athickness
of 2cm. itissprinkled withwater after seeding, cover it with soil to nurseyoung
paddy plants.
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b) Spouting period- After seeding are kept in abox for about 3 days at about
300C white sprouts of about 1cm areemerge and these are placed in to seed-
ing bed.

Greening period- Seeding box is covered so shade young seedlingsfrom thesun
and keep theingde of thebox warm. After about 3 daysthe green seedlingsemerge.
Itisnecessary to sprinklewater occasionally and keep thewell ventilated beneath
the covering when the temperature risesto more than 250C during the day.

c) Hardening period- The coveringistaken off and seedling are nursed under
natural conditions. The seedlings are sprinkled with water, fertilized and pro-
tected frominsects. The coveringisthenreplaced at night, bit only whenthe
temperaturedropsto lessthan 120C

d) Trangolanting
a) Seedlingsaretrangplantedinapaddy fiddin onetothreedaysafter plough-

ing, puddling and leveling of the paddy field. In this case the quantity of
water must be kept assmall aspossible.

b) In the beginning, seedlings are taken out of the box and placed in a
trangplanter, after checkingand adjugtingit.

c) Its wheels are adjusted according to the depth of the paddy field.
Trangplanting sectionisadjusted in accordancewith spacing intherow, the
number of seedlings per roll, transplanting depth etc.

d) Transplanter speedisset about 0.6 to 0.7 m/sec. thisgivesan output of
1/10th of ahectare per hour with the use of a2 row machine.

3.1.8 Seeding equipment

The seeding equipment for unirrigated areasare designed to placetheseed infarm
most soil. Themoistureinthe surfacelayer of the seed bed indry areasisevaporated
quickly. Germination of seed may be adversely effected if the seedsare sown at
shallow depthsof four to five centimetersasinirrigated atres. However, the soil
moisture at deeper depths may be sufficient for successful germination of seeds.
Deep sowing withaconventiona seed drill will result intoo deep placement of seed
and poor germination. Therefore, the requirements of seed drillsfor unirrigated
areasthat isshould make afurrow inthesoil layer and placethe seed infirm moist
soil below thebottom of thefurrow. The multi row seed drillswith packer wheels
showninthe accompai ning figuresaredes gn to obtai n the optimum environment for

<



Reference Book [}

the germination of the seed and growth of the seedling under unirrigated
conditions.

Dibbler

Thehand dibbler ismadefrom mild stedl flat or
leaf spring by forging operation. Theworkingend
is flattened and edge made sharp for easy
penetration inthe soil. The cutting edge of the
tool made from spring steel is hardened and
tempered to desired hardnessT. he othere nd
sarvesasatang for fitting handle. Thetool isused
insquiattingp asition by pushing/strikingt hecutting
edgeinthesoil.

Check row planting

[~ THIRD POSITION
-

h Yo =

Itisamethod of planting, inwhich row-to-row and plant-to-plant distanceisuniform.
Inthismethod, seedsare planted precisdy dong straight parallel furrows. Therows
areawaysintwo perpendicular directions. A machineused for check row planting
iscalled check row planter.

Hill dropping

Inthismethod, seedsare dropped at fixed spacing and not in acontinuous stream.
Thusthe spacing between plant to plant in arow is constant. In case of drills, the
seedsare dropped in continuous stream and the spacing between plant to plantina
row isnot constant

&>
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Drum seeder Handle Holder

Theseeder consistsof aseed s - i
drum, main shaft, ground
wheel, floats, and handle.
Joiningsmdler endsof frusum e
of conesmakesthe seed drum.

i LawerHandm Handie Jokier
Nine numbers of seed Side Bush _____....-\)
diameter are provided along

Drum Cap

Seed Drum
-

metering holes of 10 mm Middle Handle

thecircumferenceof thedrum Upper Handle

at both theendsfor arow-to-row |1 spacing of 200 mm. Flat spikes12 mmwide
and 25 mm long are joined to ground wheel parallel to its axis of rotation. The
dopesof the conefacilitate thefreeflow of seedstowardsthe metering holes. Two
floatsare provided on either Sdeto prevent restrict thesnkageand tofacilitate easy
pulling of the seede

Pneumatic seed drill

In modern agriculture, a higher
working rate of thetechnology, the
universal combination of toolsinthe
implements, and faster and easier
road transport are becoming
increasingly important. Here, the
extensiverange of pneumatic seed
drills. Pneumatic seed drillsprovides
the requirements for efficient
implement usewhen seeding. The
pneumatic seed drills pneumatic seed dril Isdependl ng on thetype, can betrailed,

mounted or semi-mounted. Working widthsof 3to 12 metres

Providetherequirementsfor cost-efficient operation ondl typesof farms. Inaddition
to combinations, itisaso possibleto usethe pneumatic seed drillson their own

»  Thecombination possibilitiesof the pneumatic seed drill with different soil
tillageimplementsand sol o operation provideamultitude of usesinvarious
cultivation methods.

» Itisavallableasamountedrigid or hydraulic-folding version, or assemi-

mounted folding version in working widths of 3to 6 metres.
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» Thetrailed pneumatic seed drill completestherangeasasolo machinewith
working widths of 8, 9,10 and 12 metres.

» Theseed hopper volumeof 5,800 litresand theinnovative coulter bar are
the prerequisitesfor maximum acreage performance when seeding

3.1.9 Weeding

Weeding isthe process of eliminating the competition of unwanted plantsto the
regular crops so that crops can be grown profitably. Management of weedsisan
important component of production techniquesasdiminitation of weedsisexpensve
and hard to achieve. Hymatic Cono Weeders are becoming popul ar because they
are utilized under shalow water conditions. Weedsare uprooted by theteeth of the
weeder and burried inthemud by push and pull operations of the weeder

Cono weeder

Theweeder consists of two rotors, float, frameand handle. Therotors
areconefrustumin shgpe, smooth and serrated stripsarewe ded
onthesurfaceaongitslength. Therotorsare mounted
intandemwithoppositeorientation. Thefloat,
rotorsand handlearejoined totheframe. =
Thefloat controlsworking depth and
doesnot dlow rotor assembly tosink in
the puddle. The cono weeder is operated by pushing action. The orientation of
rotorscreate aback and forth movement inthetop 3 cm of soil.

Power weeder

A 3-hp petrol start kerosene run engine operatesthe weeder. Theengine power is

transmitted to ground wheel sthrough V belt-pulley and sprocket chain mechanism.

At the back of the machine areplaceable sweep blade is fixed (Fig.3). Sweep

bladesof different width can befitted to the machine depending onthe

row to row spacing of thecrop. A tail wheel isprovided at
therear to maintai n the operating depth.

The sweep blade can beraised or lowered so
asto havethedesired operating depth.
Thecost of theunitisRs. 50,000/- and
thefield capacity is0.75 haper day.
The salient features of the unit are:
Useful for weeding between rows of
cropsliketapioca, cotton, sugarcane,
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mai ze, tomato and pul seswhose rows spacing is more than 45 cm. Can also be
used for weeding and intercultural operationsin orchards, coconut and arecanut
plantations.

Peg tooth weeder

Thisisasecondary tillageimplement useful for weeding and interculturd. It conssts
of arectangular frame made of mild steel angle sections. To thisframe, mild steel
pegs made of round bars are attached with fastenersand thefront and rear rowsare
staggered to covert the surface completely he beams attached to the two brackets
welded to theframe. Handleis provided at therear at a suitable height for easy
operation. Theendsof round bar areforged to diamond point, which comein contact
with thesoil. The pegsarebent at appropriate anglefor penetrationin the soil. For
operationapair of bullock pullstheimplement and the pegsremoveweedsand also
stir thesoil. Theaction breakstopsoil crust and a so creates soil mulch.

3.1.10 Fertilizer Injectors
Fertilizer recommendationsaregeneradly given

H . . \
in parts per m|II|_on of \\\ N
nitrogen (ppmN)inthe  fromwatersource \ -
final solution being — (HI == —>
applied to the crop. Most . ;

growers use fertilizer injectors for applying
fertilizersto greenhousecrops Thesedevices"inject”
aspecificamount of concentrated fertilizer solution per increment of irrigation water
that passesthrough theinjector. Animportant attribute of each fertilizer injector is
theinjector ratio, whichisdefined asvolumetric ratio of stock solutionto dilute
fertilizer solution.
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DETAILING OF PRACTICALS

Operate brush cutter
1. Checkfud /oil/coolant
2. Givegreaseor lubricatingoil toal themoving parts

3. Cleanthe places, where the blades or ropes attached from the debris stick
over that place

Check cutter ropes and blade of the brush cutter

wear al safety measuresincluding mask apron boot etc

start thegiven brush cutter using cranking method

For cutting the grasstilt the brush cutter about 30degreeto the ground

o N o g &

If any stonesor rock arefound on theland, cutting should be done
Very carefully otherwisethe blued will be damaged by hitting on the stones
9. after completing the cutting operation, clean theropeand blued Thoroughly

ASSESSMENT ACTIVITIES
Practical record Activitylog
Prepare chart Quedtionnaire
Note Presentation, Unit Test
Quiz Project Evauation Record,
Practical Viva
ClassTest
Theory Evaluation Questions
1) Matchthefollowing 5)
a) Primay tillageimplements Broadcast
b)  Secondarytillageimplements Brush Cutter
¢ Seading Harrows
d Weeding Paddy
e  Transplanter DiscPlough
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2 Canyousuggest thedifferent typesof seeding methodsand explain any two

)
3  Explantheuseof atransplanter? and classify them 2
4  Withaneat sketch explainthe operation of seed drills (3)

Unit 3.2 Plant Protection Machinery
Introduction

Agriculturd processingincludesthose operationswhich maintain or raisethequality
of row material, changeitsform, or prepareit for the market. Itsimportanceis
growing and will continueto increase asfarming become more commercialized,
specidized and mechanizedinIndia. Withthe advancement of agricultural science
morefieldsremain covered under cropsfor longer duration of timedueto multiple
cropping, intensivefarming and better irrigation facilities. Consequently thereis
increase in plant pests and diseases to a considerable extent. So it has become
necessary now to use pesticidesand fungicidesfor controlling the pestsand di seases.
The chemicasareapplied on plantsin theform of spray and dust. Many types of
sprayersand dustersareavailablein different sizefor plant protection works.

The chemicalsfor protecting the plantsfrom variousinjuriousorganismsneed to be
applied on plant surfacesesin theform of sprayers, dustersand mist etc.

Many different kinds of spraying and dusting machinesare availableto meet rhe
requirements of agriculturistsin controlling insects, diseases and weeds. These
machinescan beclassified as:

1) Hand-operated machines:- suitablefor small holdings. They are operated at
pressureranging from 1to 7 kg/sqcm

2) Power - operated machines. - suitablefor treating alarge area. They are oper-
ated at pressurefrom 20to 55 kg/sqcm.

3) Air-planes- suitablefor large scalework.

Learning outcomes

Pant Protection Machinary

3.21  Explainsthedifferent typesof sprayersand dusters

3.2.2  Digtinguishesthemethod of atomizationin different sprayers
3.2.3 Explainstheworking of sprayers

3.24  Classfiesgprayersbased on mode of operation
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3.25  Doesrepair and servicing of sprayers

3.2.6  Digtinguishesbetween Duster, Fogger, Fumigator

3.2.7 Repairs& maintenanceof Dusters

3.2.8 Recognizesthe saf ety precautionswhileusi ng plant protection machineries
3.2.1 Sprayers

It isamachineto apply fluidsin theform of droplets. Sprayer isused following
purposes

1) Application of herbi- ;?esticide reservoir
cides to remove | recoil starter
weeds % : a“j,‘i"lf’_am pesticide
2) Applicationof fungi- -Syprd [ A2> stk
cdestominimizefun- gasltaal 3y TR
gusdiseases. unit

3) Application of insecticidesto control insectspests

4) Application of micro nutrientson the plants
Themainfunction of sprayeris

1) Tobresktheliquidintodropletsof effectivesize

2) Todistributethemuniformly over theplants

3) Toregulatetheamount of liquid to avoid excessive application
Theimportant componentsof asprayer are:

1. Pump

2. Power source

3. Tank

4. Agitator

5. Didtribution system

6. Pressuregauge

7. Pressureregulator
Fogger

Thefogger isided for irrigating nurseries, shrubsand treeswhereafinemist spray is
required at low volumes and low pressures. Foggers can also assist intemperature
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control andto increase humidity inhot, dry
climates. It'srugged nylon construction and
easy disassembly allow for carefree
operation
Duster

The hand rotary duster isavailablein two
models, shoulder mounted and belly
mounted. Itisacommontypeof duster being
used by thefarmers. Theduster consists of
ahopper, farvblower, rigid/flexibledi scharge pipe, reduction gearbox, rotating handle,

__:' —= f shoulder straps, and metering mechanism.

The hopper is either made of plastic or
auminium. Thehopper madefrommild sted
sheet iscoated with anti-corrosive materia
for longer life. Theduster has mechanical
agitator connected to thegearbox placedin
the hopper, which chumsthe chemica and
prevent clogging of theoutlet. Theadjustable
orificeplate mounted bel ow the hopper outlet
controlstheapplicationrate. Thefan/blower isenclosed inthecasingand isrotated
with the handl ethrough gearbox. For operation, the hopper isfilled 1/2 to 3/4th of
the capacity of the hopper. Thisismounted on the shoulder/belly with the hel p of
adjustable

3.2.2 Classification of Sprayers

a) HydraulicKnapsack Sprayers

Manually operated, tank
capacity is15liters, mechanica
or hydraulic agitation, worked
with a hand lever to maintain
constant pressure, particularly ot device
used for spot treatment by smdll
holding farmer and hand
treatment. Equipped with a
boom. It is good for blanket
application.
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b) Air Compression System Knapsack

i G ek Doesnot require pumping

during operation/ spraying.
e ' oy Thetank ispressurized after
pressre e o by filling the liquid to 2/3rd
cgpacity withabuiltinhand
pump. Undesirable for
_ weed icide as spraying
— oy .

_ l ~ pressure declines after
some time resulting into

uneven spray. Tank cleaningisachallenging task. Itisusedin =

limited amount o spray on weedsin paddy and jute
¢) Centrifugal Sprayers

The motorized knapsack mist blower hasasmall
2-groke petrol/ keroseneengineof 35 cctowhich
acentrifugd fanisconnected. Thecentrifugd fan
isusualy mounted verticdly. Thefan producesa
highveocity air stream, whichisdiverted through
a90-degreedbow to aflexible (plastic) discharge
hose, which hasadivergent outlet. The spray tank
that hasa so acompartment for fuel and engine-
fan unitismounted on acommon frame, which
fitsto the back of operator. Thetank ismade of
plagtic. Thespray liquid flowsdueto gravity and
suction created at thetip of nozzle, thusremainsintheair stream.

3.2.3 Hydraulic Sprayers

Most sprayersused today are hydraulic typein which the spray pressureisbuilt up
by the direct action of the pump on theliquid spray material. The pressure thus
developed forcestheliquid through theinjectors or nozzleswhich break the spray
into optimum or proper sizedropletsand dispersethemin the spay pattern asdesired,
also sufficient energy isimparted to to the spray dropletsto carry them from the
nozzlesto the spaceto betargeted

Pump, chemicd tank, Lance, hose, frame, pressureregul ator, pressuregauge, control
vaves, unloaded relief valve, piping andfittings, distribution system and power source
arethemain componentsof hydraulic sprayer
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The spray solutioniskept inthe contai ner. The pump increasesthe pressure of the
solution passing through theinjector. The nozzle atomizesthe solution. Thelance
hold theinjector. Thehoseisprovided for suction of solution and extension of spray
lands. Thestrainsarefor kegping the solution freefromimpurities. Vaveregulates
pressure and discharge of solution.

3.2.4 Classification of sprayers
Sprayersmay beclassified asfollows
Hand sprayer

The hand sprayer isasmall capacity pneumatic sprayer.
It consists of chromium plated brass tank having a
capacity of 0.5to 3litres (onelitreismore common)
which ispressurized by aplunger pump. Theair pump
remainsinsidethetank. The sprayer hasashort delivery
tubetowhich aconenozzleisattached. In somemodds,
thenozzleisattached at thetop of thetank with flow,,
spring actuated lever, which regulatesthe flow of the
spray liquid. For spraying, thetank isusually filled to
three-fourths capacity and pressurized by air pump. The
compressed air causesthe agitation of the spray liquid and forcesit out, on operation
of the trigger or shut off type valve. Usualy the chemicals with suspension
characteristics cannot be effectively sprayed with thistype of sprayer. For spraying
wettable powdersthe sorayer isshaken frequently to prevent settling of thechemicd.
For operation, the spray nozzleisdirected to thetarget after charging. It isfitted
with mist spray nozzle with gooseneck bend. The pump assembly ismade of brass
and operated by one person.

Rocker sprayer \

Therocker sprayer isalonglever high-pressure sprayer i
designed for operation with one or two lances. The
complete assembly is mounted on al wooden board,
whichisheld to the ground by thefoot of the operator.
The sprayer consistsof asingleor double acting piston
pump for devel oping high pressure, anair chamber, spray
lancewith shut off valveand strainer, 5m suctionline
fittedwith strainer and ddlivery line.

o

. The principal components are made from brass aloy. Thelanceisfitted with
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gooseneck bend and nozzle and thelength of lancemay vary from 60to 90cm. The
pumpisoperated withlong lever to and froinarocking motionwhich suck theliquid
fromtheinlet pipe submergedinthespray liquid. The other person holdsthelance
and directsthe spray chemical to thetarget. If two lances are used, then it may
requirein all three personsfor the spraying operation. With high jet spray gun or
bamboo lance the spray chemica can bedelivered to aheight of up to 10m.

Power sprayers .
Power sprayersareused for developing high N N
pressureand high dischargefor coveringlarge \ ) ;

area. These sprayers are either operated by “ s
auxiliary enginesor el ectric motors. Most of
these sprayers are hydraulic sprayers and
consist of power unit to drivethe pump, pump
unit which employs piston or plunger pump,
piston (I to 3), pressure gauges, pressure
regulators, air chamber, suction pipewith strainer, delivery pipesfitted with lance,
gooseneck bend and nozzles. The portable sprayers use petrol eflgine so that these
can be easily taken to the spray sites. The compl ete assembly ismounted on the
stretcher typeframe or on wheel barrow for easy transportation. The number of
lances may vary from | to 6 depending upon themodel. In some modelsthereisa
built in storagetank of fibreglass having capacity of 100 litres, whilen othersa
separate storage tank isrequired in which the suction pipe of the sprayer remains
submerged. For operation, the shut off trigger valve of thelanceisclosed and the
engine/ e ectric motor is started to actuate the pump. The pump drawsthe spray
liquidfromthetank,

imparts pressure energy and sendsit to theddivery line/lines. The operator directs
thelancetowardsthetarget and operatesthetrigger/shut off valve. Adjusting the
nozzle or selecting the appropriate nozzle, adjuststhe spray pattern. For delivering
the spray liquid to large distances/ height abamboo |ance can a so be used.

Tractor mounted sprayers

With spray pressure of 1.4 t0 2.8
kg cm?2 and fitted with multi nozzle
boom arevery useful in CPP( Crop
Protection Products-CPP)
application for large holding of
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farmers. Tractor mounted sprayer fitted with booms are used to spray road side
vegetation. Tractor run sprayers have.

1. Highuniformity of sprayers.
2. Highworking efficiency.
3. Full utilization of tractor duringidletime.
Aerial sprayers
CPP( Crop Protection Products-
CPP) at peak periods plays a
& vitalapplication fromair islimited to
. .. treat aquatic weeds like water
hyacinth, paddy fields and large
sugarcane plantation. Presence of
obstacles like trees and diversified

farminginIndiaarebottlenecksinitsuse.

When do | usewhich sprayer?

The selection of asprayer isgoverned byseveral factors
I. Frequency of CPP gpplication,

ii. Availability of diluent (water, oil, kerosene, etc.),

iii. Availability of labor (human or anima power),

Iv. Arearequiring trestment,

v. Characterigtics of area(machineequipmen
Knapsack Sprayers

Manually operated, tank capacity is15 liters, mechanical or hydraulic agitation,
worked withahand lever to maintain constant pressure, particularly used for spot
treatment by small holding farmer and hand treatment. Equi pped withaboom. Itis
good for blanket application.

Pneumatic or compressed system
Loaded on the back of worker during operations. Tanks may be of plastic or metdl.
Common Knapsack sprayersare

i. Hydraulic
ii. Manua pneumatic and
iii. Motorized pneumatic
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Hydraulic Knapsack Sprayers

Manually operated, tank capacity is 15 litters, mechanical or hydraulic agitation,
worked with ahand lever to maintain constant pressure, particularly used for spot
treatment by small holding farmer and hand treatment. Equipped withaboom. Itis
good for blanket application.

Pneumatic or compressed system Knapsack

Doesnot require pumping during operation/ spraying. Thetank ispressurized after
fillingtheliquidto 2/3rd capacity withabuilt in hand pump. Undesirablefor weedicide
as spraying pressure declines after sometimeresulting into uneven spray. Tank
cleaning isachallengingtask. It isused in limited amount to spray on weedsin
paddy and jute.

Bucket type sprayer

Thisequipment consists of asingle or double acting pump which may be
placed into any ordinary bucket containing spraying solution. Thispump ismostly
madeof brass. Itisvery light and easily handled and devel ops sufficient pressureto
spray small gardensand low trees.

3.2.5 Maintenance and care of sprayer and duster

All knapsack sprayer and other manual ly operated spraying equipment requirelittle
maintenance. However, alittle care can considerably lengthen their lifeaswell as
enhancetheir functiona efficiency. They aregiven below:

1) Washinsdeof thepump only with clean water.

2) For off season storage, the sprayer should properly be keptin acool and dry
place.

3) Formotorize knapsack sprayers, proper lubrication should bemaintain.
4) Thesmal motor of ULV sprayersserviced in accordance with manufactures.
Duster
Duster isamachineto apply chemical in dust form.
Duster makeuseof air streamsto carry pesticidesin ﬁ‘_ _ ;
findy divided dry formontheplants Duster essartidly s > JI
consistsof “_¢ :
1) Hopper . -
2) Agitator
3) Feedcontrol
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4) Fanor blower

5) Ddiverynozzle
3.2.7 Recognize the care of Power Sprayer
Preparation for operation of power sprayer
1 Pour Mobil ail into the crankcase up to thedesired level
2 Putgreaseinall thegreasepoint
3 Tightenthesuction hose, over flow hoseand spray hose
4

Make surethat thereisno break or clogginginthestrainer at theend of the
suction hose

5 ChecktheV betsfor damageandtights

Actual operation of Power Sprayer

1 setthepressureregulator to zero and start the prime mover

2  Makesurethat the chemica comesback to thetank through the overflow hose
3 Warmup thesprayer with noload for afew minutes

4 Adjust the pressureregulator up to required pressure

5 Openthestop cock to spray the chemical

Care after use of power sprayer

1 After spraying, dipthesuction hoseinto fresh water and run thr sprayer for a
few minutesto cleanit

2 Beforestopping the primemover , turn the pressure regul ator to make the
water

3 After spraying, check the machinesto seethat no screw areloose

DETAILING OF PRACTICALS

Repairing and Maintenance of Sprayers
1. Follow theinstruction of manufacturersfor maintenance of equipment

2.  Remove al partsof sprayers, cleanthe equipment properly and storeinadry
place.

3. Drainthetank of asprayer and flush it with clean water, the pump, nozzles,

strainers, lances, hoses, etc. with clean water
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Empty the hopper and clean with cloth in case of duster

5. Replacetheworn out parts, grease and oil the moving parts, eg. Cylinder,
Plungers, washers, valves, etc. when notinuse

Do not bend rubber hosesat angles

At end of season clean sprayer thoroughly, drain oil, water from engine, pump
and tank, disconnect hoseand runlubricating oil through pump. Drainoil from
engineand pump and replacewith new oil”

Do not through the nozzlesand delivery tube of dusterson bare ground
9. Drainthespray solutionto avoid clogging of nozzle.

10. Check al the partsof the sprayersvisualy for any damage, if any damageis
found for any part repair itsor replaceit

11. Assembled the sprayer back inthereverseorder of the dissembled

ASSESSMENT ACTIVITIES
1 Unit test 2. Quiz
3. ClassficaionChart 4. Practica Record
5 Viva 6. Seminar report
7 Discussionpoints 8. Practica
9.  Surveyreport 10. Datapoints
11. Adctivitylog 12. Diagrams
13. Demondration 14. Note Presentation
Theory Evaluation Questions
1 Comparison between dustersand sprayers (©)]
2  Explantheprincipd and operation of ahydraulic sprayerswith aneat sketch
(4)
3 What arethedifferent pointsto be noted to repair and maintenance of spray-
ersand dusters 4

Unit 3.3 Harvesting machines
Introduction

Harvestingisanimportant field operation for any food grain crops. The purchase of
grain harvestingisto recover grainsfromthefield and separatethem from therest of
thecrop materid inatimely manner with minimum grainlosswhilemaintaining highest




B AGRO MACHINERY AND POWER ENGINEERING

grainqudity. Recent investigation have shownthat delayed at low grain moistureled
to considerableincreaseinfield lossesand deteriorationinthegrain qudity resulting
inreductioninmilling outcome. Timely harvest onthe other hand, can prevent such
aloss.

Learning outcomes

3.3.1  Explansprinciple& objectivesof harvesting

3.3.2 Identifiesdifferent harvesting equipments

3.33 Doesexplaintheworking of different harvesting equipments
3.34  Explansthetypeof combineharvester

3.35  Explanstheparts& working of combine Harvester (Paddy)
3.3.6  Explainstheparts& working of combine Harvester (Vegetables)
3.3.7  Explainstheparts& working of combineHarvester (Fruits)

Unit in detail

3.3.1 Principle & objectives of harvesting

Harvesting thefield crops constitutes onethe most | abour consuming operation of
farminginindia. Though improved primary and secondary tillageimplementshave
been introduced aconsiderable extend in the country, but themode of harvesting
has not changed much. The harvesting of field cropsin indiais mostly done by
human handswith the help of sickle. It takesabout 170 to 200 man hrsto harvest
onehector of paddy crop. Dueto high labour demand at thetime of harvesting, the
entire operations continuesfor weekstogether, resulting in over drying of cropsin
thefiddwhichisfirm causesgrain lossesto theextend of 5to 15%, in subsequent
operations. Mechanica devicesto harvest weet crop have become popular to some
extent in thetraditional wheet growing regionsof india, but the application of such
devicesfor harvesting paddy and other crops, hasyet to betried onlarge scale.

Operations performed

Thefollowing operationsare performed during harvesting :

1) cutting (i) picking (iii) plucking (iv) diggingand

(v) Combination of these operationsfor removing thecrop.

for removing the crop from under the ground or abovethe ground or removing the
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useful part or fruitsfromplants.

Harvesting action can be done by four ways.

1) Slicingactionwithasharptool.

2) Tearingactionwitharough serrated edge

3) Highvdocity sngledementimpact with sharp or dull edge.

4) Twoeementsscissorstypeaction.

Manua harvestinginvolvesdicing and tearing action. Harvesting can be doneby:
(i) Manually operated tool (ii) Anima drawnmachine (iii) Mechanicaly operated
machine.

3.3.2 Harvesting Tools and Equipment

Cropsareharvested after norma maturity with the objectivetotakeout grain, straw,
tubersetc. Without muchloss. It involvescutting/ digging/ picking, laying, gathering,
curing, transport and stacking of the crop. In case of cerealslikewheat and paddy
the plantsare straight and smooth and ears containing grains are at thetop whereas
most of oilseed and pul se cropshave branches, which create problems in harvesting
by manual or mechanica means. Asper Bureau of Indian Standardsthe cutting and
conveying losses should not be morethan 2 per cent.

3.3.3 Working of different harvesting equipments
Mechanical harvesting equipment

Timdinessof harvestisof primeimportance. During harvesting season, oftenrains
and Storms occur causing consi derable damageto standing crops. Rapid harvest
facilitates extradaysfor land preparation and earlier planting of thenext crop. The
use of machinescan help to harvest at proper stage of crop maturity and reduce
drudgery and operation time. Considering these, improved harvesting tools,
equipment, combinesare being accepted by thefanners. Different typeof mechanica
harvesting tool s/ equipment, suitability for cropsand their

limitations \
(a) Serrated blade sickle

It hasaserrated curved blade and awooden handle. The
handle of improved sickle hasabend at therear for
better grip and to avoid hand injury during operation.
Serrated blade sickles cut the crop by principle
of friction cutting likein saw blade. Thecropis




B AGRO MACHINERY AND POWER ENGINEERING

held in one hand and thesickleispulled a ong an arc for cutting. Cutting of crop
closetothe ground ispossi blewith modified handle. Energy requirement is80-110
man-h/ha. It can be used effectively for harvesting of whest, rice and grasses.

(b) Reapers

Reapersare used for harvesting of cropsmostly at ground & 4 z

level. It consistsof crop-row divider, cutter bar assembly,
feeding and conveying devices. Regpersareclassified
onthebasisof conveying of cropsas 2
givenbdow:

I.  Vertical conveying reaper: /4~
windrower

It consists of crop row divider, star
whed, cutter bar, and apair of lugged
canvas conveyor belts. Thistype of
machines cut the cropsand conveys vertically to oneend and windrowsthe crops
on theground uniformly. Collection of crop for making bundlesiseasy anditisdone
manually. Self-propelled walking type, self-propelled riding type and tractor
mounted186 type reaper-windrowers are avail able. These types of reapers are
suitablefor cropslikewheat and rice. Thefield capacities of these machinesvary
from 0.20to 0.40 ha/lh

ii. Horizontal conveyingreapers

Thistypeof reapersisprovided with crop dividersat the end, crop gathering redl,
cutter bar and horizonta conveyor bet. They cut thecrop, convey thecrop horizontally
to oneend and drop it to the ground in head-tail fashion. Collection of crop for
making bundlesisdifficult. Thistypeof regpersistractor mounted and suitablefor
wheat, rice, soybean, and gram. Performance of reaperswith narrow-pitch cutter
bar isbetter for soybean and gram crops.

iii.  Bunch conveyingreapers

Thistype of reapersaresimilar to horizonta conveying reapers except that the cut
cropiscollected on aplatform andisbeing released occasionally tothegroundin
theform of abunch by actuating ahand lever. Here, collection of cropsfor making
bundlesisdifficult. Bullock drawn and tractor-operated model sare availableand
they are suitablefor harvesting wheet, rice and soybean crops. it.
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IV. Reaper binders

Thecutting unit of thistype of reapers
may be disc type or cutter bar type.
After cutting, the crop is conveyed
verticdly to thebinding mechanismand
released to the ground in the form of
bundles. Self-propelled walking type
models areavailablebut these are not
popular due to high cost of twine.
Reaper bindersare suitablefor riceand wheat.

(c) Srippers

Thedesign of atractor front mounted
stripper isavailablefor collection of
matured grass seeds from the seed
crops. It consstsof ared having helical
rubber bats which beat the grass over
asweeping surfacewheretheripened
2 My seeds get detached and the seeds are
a4 S collected inthe seed box.

(d) Diggers

Thedesign of groundnut and potato diggersof anima dravn &
and tractor operated typesare available. Thedigging -
unitsconsistsof V -shaped or straight bladeand

lifter rodsare attached behind theshare. These &
lifter rods are spaced to alow the clods and
residual material to drop while operating the
implement. Theplant along with pods/tubersis collected manudly.

(f) Mower

Mower isamachineto cut herbage cropsand leavesthem in swath
Therearedifferent typesof mower used in different wayssuch as
1) Cylinder mower

2) ReciprocatingMower

3) Horizonta Rotary Mower
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4) HangMower
5) HalMower
3.3.4 Combine harvester

Itisamachine, design for harvesting, threshing, separating, cleaning and collecting
grainswhilemoving through the standing crops. It consists of header unit threshing
systemn separation unit, and winnowing cleaning system and grain collection unit.

Theoperational functionsin combine harvester are

1) Header or crop gathering unit

2) Cuttingand standing crops.

3) Feedingthecut cropsinthecylinder or drum.

4) Threshingthegrainsfromthestalk or stem.

5) Separatingthegrainsor seedsfromthestraw.

6) Cleaningthegrainsof the chaff and other foreign materids
7) Elevatingtheclean and sound grainstoatank and

8) Trandferringgrainsfromtank totruck.

Harvesting of cropslike paddy and soybean hasto be done carefully asthe matured
grainseasly detach from the ear heads/podsand, therefore, cannot be harvested by
fast working toolsor machines. Benga gram, green gram, lentil areto be harvested
at groundleve. Oil seed crops posedifferent
type of problems to engineers for
mechanization of their harvesting. Safflower is ,
a spiny crop and difficult to harvest even 258
manualy. In case of sunflower, harvestingis ¥ &%

simpler asonly flower headsare :
to be collected. In sesamum
crops, podscontaining seedsare

attached to the main stem and
they aremostly raised by broadcasting. Thisaso needs gentl ehandling. Farmers
follow different methodsfor harvesting of rapeseed/mustard and pigeon pea. Mostly,
farmersharvest the secropsat branchleve, but small farmers harvest these cropsat
groundlevel. Harvesting of root cropsinvolvesdigging, shaking toremoveadhering
soil, windrowing or stacking and picking. A good root crop harvester should give

maximum recovery and cause minimum damageto podsor tubers.
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Variousdesignsof combineharvester having 2to 6 mlong cutter bar arecommercidly

Available. Therefore, no research effort hasbeeninitiated under the Project uptill
NOW.

However, the need of asmall wholecrop combine harvester isfelt. Thefunction of
acombine harvester isto cut, thresh, winnow and clean grain/seed. It consists of
header unit, threshing unit, separation unit, cleaning unit and grain collection unit.
Thefunction of the header isto cut and gather thecrop and deliver it to thethreshing
cylinder. Thered pushesthe straw back on to the platform whilethe cutter bar cuts
it. Thecropsarethreshed between cylinder and concave dueto impact and rubbing
action. Thethreshed material isshaken and tossed back by the straw rack so that
the grain movesand fall sthrough the openingsin the rack onto the cleaning shoe
whilethe straw isdischarged at therear. The cleaning mechanism consists of two
sievesand afan. Thegrainisconveyed with aconveyor and collectedinagrain
tank.

3.3.5 The parts & working of combine Harvester (Vegetables)

Harvesting of crops like
paddy and soybean hasto
be done carefully as the
matured grains easily
detach fromthe ear heads/
pods and, therefore,
cannot be harvested by
fast working tools or
machines. Bengal gram,
greengram, lentil areto be harvested at ground level . Oilseed crops posedifferent
typeof problemsto engineersfor mechanization of their harvesting. Safflower isa
spiny crop and difficult to harvest even manualy. In case of sunflower, harvestingis
simpler asonly flower headsareto be collected. In sesames crops, pods containing
seeds are attached to the main stem and they are mostly raised by broadcasting.
Thisaso needsgentle handling. Farmersfollow different methodsfor harvesting of
rapeseed/mustard and pigeon pea. Mostly, farmersharvest the sec cropsat branch
level, but small farmersharvest these cropsat ground level . Harvesting of root crops
involvesdigging, shekingtoremoveadhering soil, windrowing or sackingand picking.
A good root crop harvester should give maximum recovery and cause minimum
damageto podsor tubers. The harvesting methodsfollowed by farmersfor mgor
cropsareasfollows:

&
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Cereal crops Wheat and Rice: Harvesting of these crop istraditionally done by
using local sickle. Improved serrated blade sicklesarea soinuse. Thefollowing
machinesareavailablefor efficient harvesting of thesecrops.

I.  Sdf propelled walking type reaper

ii. Reagperbinders

iii.  Tractor front and rear mounted reapers

iv. ~Combineharvesters

Sorghum: Harvesting by locdl sickleisthetraditiona practicefollowed by farmers.
Suiteble

Machinesarenot availablefor harvesting this crop. However, combine harvesters
areinusein advanced countries.

Maize: Thetraditional practiceisto collect the matured cobs manually. Grain
combines

equipped with co-head snapping unit are being used in devel oped countries.
Pulse crops

Benga gram: Harvesting by locd sickleisthetraditiond practice. Improved serrated
blade sickles are also in use. The performance of narrow pitch cutter bar with
horizontal conveyor isbetter than other types of availablereapers. Combineswith
floating cutter-bar arein usein advanced countries.

Pigeon pea: Thiscropistraditionally harvested at ground level by using achopper
or locd sickle. No suitablemachinefor harvestingthiscropisavailableinthe country.
Crop stemsarebeing used by farmersfor domestic use.

Urad, Moog and Cowpea: Thesecropsaretraditionally harvested by using local
Sckle.

Improved serrated bladessicklesarea soin use.
Oilseed crops

Groundnut: Digging of cropwith country plough and bladehoeat proper soil moisture
level and manud pulling and gathering of pods using hand hoeis common practice.
Animal drawn and tractor operated diggers and digger windrowersareimproved
implements devel oped for groundnut harvesting. The blade harrow iswiddy used
for digging of groundnut crop in Gujarat. TNAU, CIAE and CTAE, designsare
someof theimproved animal drawn groundnut diggers.

&>
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Tractor operated groundnut diggers have wide blade, which cover 1.25to 2 metre
width and operateat 10to 15 cm depth. PAU, APAU and GAU diggersare some
of thedesignsdevel oped.

Rapeseed and Musgtard: Thetraditiond practiceisto harvest manualy using sickles.
Intdl varieties, farmerscut the plantsaboveground level and leavelong stubblesin
field, which are subsequently ploughedin. In somearess, where plantsare used as
fuel or thatch materia, harvesting with serrated blade sickles closeto ground level,
ispractised by farmers.

Mechanica harvesting of crop iscarried out by following type of machines:
I.  Sdf propdled walk behind type vertical conveyor reaper,

ii.  Tractor front or rear mounted pto operated reaper, and

iii. ~Combineharvester

Combine harvesters need dight modification to make them suitablefor harvesting
rape seed crop because of tall and branchy nature of the crop. The changesrequired
are(a) attachment of vertical cutter bar at outer endsto get aclean cut windrow and
(b) increase of header table length to accommodate the bulky crop. Combine
harvester sc an handlethecrop easily after

Above changesare made.

Soybean: Harvesting by loca sickleisthetraditional practicefollowed by farmers.
However, modified serrated blade sickles are recommended as plant stemi s8to
12 mmthick.

The following machines have been evaluated and found suitable for soybean
harvesting:

I.  Sdf propelledvertical conveyor reaper windrower

ii.  Tractor rear mounted reaper

iii. ~Combineharvester

When theavailableharvestersare to be used for soybean, thesearerequired to be
modified and adjusted to reducefield lossesand suit crop and soil conditions. Cutting
of crop closeto ground with low stubble height and crowding and stripping effect
are the main requirements. Combine harvesters with floating cutter bars are
recommended for low harvesting losses. Narrow pitch cutter bar hasbeen reported
to givelower harvesting | osses ascompared to conventiona cutter bar.
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3.3.7 The parts and working of combine Harvester (Fruits)

Sunflower and Castor: The
traditiond practiceisto manudly
harvest the flower heads of
sunflower and cagtor plants. These
are stacked and sun dried for
threshing.

Suitable machines are not
available for harvesting of
o oy sunflower and castor crops.
Harvesti ng of whole pI ant WouI d reqw re %paratlon of flower headsfor threshing
and thusthetime saved by harvesting thewhol e plantswoul d not reduce thelabour
requirement.
The combine harvesters are used for harvesting of above cropsusing specially
designed header. Thesearein usein advanced countries.

Safflower: Thetraditional practiceisto, manually harvest the crop using sickles.
Because of thorny and spiny nature of crop, harvesting and handling of safflower
plantsisaproblem.

Useof hand glovesand coverson legs and armsrecommended during harvesting.
Hayforksareused for gathering and stacking the plantsinfield or ontrailers.
For mechanica harvesting of safflower following machinesarerecommended:

I.  Sdf propdled (1 metrewide) vertical conveyor reaper,
ii. Combineharvester

Assessment activities

=

Discussion points
Activitylog

Note Presentation,
Seminar report
Record

Practicd

Viva

Assgnment
classtest
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Theory Evauation Questions

1) Writeashort note about combineharvester and explainitsparts (5)

2) What arethedifferent typesof mower usedin different ways 2

3) Classfythedifferent typeof combineharvester based onthemethod of threshing
and cleaning 5)

4) Whatisthedifferent typeslossincombining 4

UNIT 3.4 POST HARVESTING OPERATIONS

Introduction

The process of detaching grainsfrom the earheads of from the plantsisknown as
threshing. Primarily, farmers used to thresh by rubbing heads between two hands.
After wordsthey started beating with sicklewhichis still used for paddy threshing.

Conventionally harvested paddy and wheat cropsareeither driedinthefield or a
cemented floor for 3to 5 daysto bring down the moisture content from 27 to 40%
to 15to 20%. When threshing operationsare carried out. Threshing of immatureor
moist grain would not only in morebreskage, but would a so require higher impact
forcefor grain detachment and cleaning and grain separation from | eftoverswould
becomedifficult requiring more power.

Learning outcomes

34.1  Explansthedifferent threshing method

34.2  Operatesdifferent threshers

34.3  Explainsthepartsof threshers

344  Operatesawinnower andidentifiesits parts

345  Explansdifferent dryingtechniques

3.4.6 Understandsthreshing principleand different threshing method

During operation, the crop material issightly pushed into the threshing cylinder
through the feeding chute, which getsinto theworking slit created between the
circumference of therevolving drum having attached spikes and the upper casing.
The speed of the spikesisgreater than the plant mass dueto which they strikethe
latter which resultsin part of the grain being separated from straw. Simultaneoudly,
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the drum pullsthe massthrough the gap between the spikes and the upper casing
withavarying speed. Theangleiron ribson the other hand, restrain the speed of the
travelling of stalks clamped by thespikes. Dueto thisthe spikesmoveintheworking
slit with avarying speed in relation to the shifting mass of material, which is
simultaneously shifted, with avarying speed with respect to the upper casing. Asa
result, thematerid layer isstruck severd timesby the spikesagaingt theribs, causing
threshing of themajor amount of grainsand breaking stalksinto pieces, and also

Accdlerating theminto theinlet of thelower concave.

Asthematerid layer shiftstowardsthe progressively convergingdit of lower concave,
itssizereduces. Thevibration amplitudes, Therefore, decrease where asthe speed
of thelayer increases. Thiscausesmutua rubbing of theear stalks, aswell asrubbing
of the ears against the edges of the concave bars and causes breaking of stalks
depending onthe concave clearance. Sincethe system isclosed thethicker stalk,
which cannot be sieved through the concave, again joinsthe fresh stalk and the
same processisrepeated until thestalk sizeisreduced to the extent that it can pass
through the concave apertures. Thusfine bruised straw is produced.

The effectivethreshing process meansthat theloss of unthreshed kernels gjected
withthe straw through the concave and theloss of grain damage should below and
theamount of the material passed through the concave should be high.

Thefollowing functionsare performed by amodern power thresher .

1) Iltautomaticaly feedsthecropstothethreshing cylinder.

2) Itthreshesthegrainfrom head, cob and podsin between cylinder and cocane
3) Itseparatesthegrainsor seedsfrom thestraw

4) Itadsoseparatesforeign materid fromthegrain.

5) Itputsthegraininbag.

6) It makesbhusa(chaff) for cattlefeed

To performal thesefunctionss multaneoudy and in sequence, aprimemover (motor,
engine, tractor, power tiller) isessential, depending on the crop parameters, type
and sizeof threshing cylinder and feed rate,

3.4.2 Different types of Threshers
Therearefollowingtypesof thresher:
1) Beatertypethresher

&>
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2) Corrugated fly-whed with chopping knifetypeof thresher
3) Spike-tooth cylinder type of thresher

4) Syndicator type

5)  Hammermill type

6) Raspbartype

7) Axidflowtype.
Mechanical threshers

Mechanicd thresher cons stsof the
following parts
I. Feeding device (chute/
tray/trough/hopper/con-
veyor)
ii. Threshingcylinder (ham-
mers/spikes/rasp-bars/
wire-loops/syndicator)

Aspirator Blower

iii. Concave (woven-wire mesh/punched sheet/welded square bars)
iv. Blower/aspirator
V. Seve-shaker/strav-walker.

Axial thresher:

Axid flow thresher congstsof thethreshing cylinder, concavecylinder casing, cleaning
system and feeding chute. It isused for threshing paddy and it worksontheprinciple
of axid flows, thecropisfed from oneend and isthe straw istaken out from the
other end after completing threshing of crop that istheflow of cropisalong the
direction of axisof thecylinder. Thefollowing arethe characteristicsof thismachine:

1) Machineworksontheprincipleonaxid flow concept andissuitablefor threshing
paddy

2) Machineisoperated by 25-hp tractor and can thresh about 13.0gh-1 of clean
gran

3) Itsavesof labour and cost of operation

4) Iltadsoincreases2-3%ingrainrecovery through reduced | osses as compared

to conventiona method of manual threshing by beating
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(ﬁ\\kmﬂmre
Groundnut decorticator \L\

It used for taking ground
nut kernelsfrom pods. It pecorticating

-
-

motor or adiesel engine. Side cover
It consists of a hopper, |
double crank lever mechanism,an | {1
oscillating sector and ablower. On&fi i
oscillating sector cast iron shoeswith <>
projecting pegsarefitted. Podsfed through hopper are shelled between oscillating
sector and fixed perforated concave. Mixture pf kernelsand shellsis subjected to
air blast from blower. Kernelsare collected through o spout at bottim shellsare
blown-off clearance between concave and oscillating sector can be adjusted to suit
podsof varying Sizesand varieties.

Maize sheller:

It consistsof athreshing cylinder, concaveand
centrifugal blower mounted on aframe. Crop
feedingismanua. Threshing cylinder isof spike
tooth type. Round bars are used as spikes,
whicharefitted oncircular rings. Thehead comes
== out through the opening at the far end of the

thegrains. Itisused for shelling of maize cobs

and the chaff isremoved by winnowing.
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3.4.3 Different parts threshers
Themain componentsof power thresher areasfollows;
1) Concave:

Asthenameimplies, itisconcave shaped metal grating partly surrounding the
cylinder and actsasthreshing unit

2) Cylinder or drum:

Itisaba anced rotating assembly, which consists of rasp, beater bar or spikesonits
periphery and their support for threshing the crop and different type of cylinders.

3) Cleaningunit:

Thefunction of thecleaning unitisto separateand dleanthethreshed grain. It conssts
of two or more oscill ating Sieves, afan and an air sucking duct known asaspirator.
Usually two ductsare used namely primary and secondary duct.

Componentsof cleaning unit

Thefollowing arethe main componentsof the cleaning unit

1) Asgpirator 2) Blower

3)  Winnower 4) Winnowingfan
Thevarioustypesof threshersare

i. Drummytype oo, ki

It consists of beaters mounted
onashaft whichrotatesinsidea
closed casing and concave.

THRESHING
CLINDER

ii. Hammer mill type

[tissimilar to dummy typebut it isprovided with
aspirator type blower and sieve shaker assembly
for deaninggrains.
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iii. Spike-toothtype
Spikesaremounted on the periphery of
acylinder that rotates inside a closed
casing and concave. Itisprovided with
cleanings leves and aspirator type
blower.

iv. Raspbar type:

Corrugated barsare mounted axially on
the periphery of thecylinder. Itisfitted with
an upper casing and an opentypeconcave
at thebottom of thecylinder. Thecleaning
* systemisprovided with blower fan and
straw walker.

v. Wireloop type

Wire-loops are fitted on the periphery of a
closed type cylinder and woven wire mesh
type concaveisprovided at the bottom.

vi. Axial flowtype

It consstsof spiketooth cylinder, woven-wire
mesh concave and upper casing provided

3.4.4 Winnower and its parts

Winnowingisthe process of separating grain from amixtureof grainand chaff ina
ar stream created artificialy or naturally. Expirationisachieved by allowing theair
streamto passthroughthemixturefdlingverticaly down. Thegrainbengthe heavier
materia getsdeposited amogt at the place of dropping, whereasthelighter materia
isblown away to agreater distance. Beforethewinnowingisstared, thethreshing
floor isthoroughly cleaned and sometimes pl astered with cow dung so that soil may
not get mixed with thegrain. Winnowing of thecropslike paddy inwhich chaff isa
very small fractionisaccomplished in one operation only but the second winnowing
becomesnecessary for cropslikewhest, barly etc. Whenthenaturd wind velocity
isnot adequate, artificial means are used to create asufficiently strong air blast.
Winnowing fan either manually operated or mechanically operated.




Reference Book [}

Thedistancewherethethreshed material ispoured on thefrot side of thefan hasthe
most important effect in winnowing. Some of the experiments performed with a
pedal operated winnowing fan at about 350 rpm, indicate that the maximum air
velocity isfoundinazoneof 1.2to 1.8 mdistancefromthefan, dongitscentreline
Winnowing fans

Winnowing fan are various type of hand operated and pedal operated being
manufactured by many firmsin India. Thenumber of thebladeson their impd lersis
either 3or 4.Thediameter of theimpeller isvariesabout .90to 1.25m. Mostly the
blades are made of mild steel sheet and their frames are made of either wood or
welded steel or acombination of thetwo in order to increase the speed of rotation
variousdriving mechanism areemployed, namely chainand sprocket, V bdt pulleys
and singleor doubl e reduction gear.

3.4.5 Drying techniques

Graindryingisthe processfor conditioningthegrainsfor safestorage. Grainisa
living organism and during the drying processitslife must befully safe guarded.
Correct drying method preservesthequality , nutritivevalueand viability of grain.
The principle parameterswhich governthe conditionsof drying are

1) Themaximum temperatureto whichthegrainishested duringdrying

2) Thedurationfor whichthegrainismaintained in the heated State

3) Temperatureof thedryingagent suppliedtothedrier

4) Vdocity of thedrying agent

5) Rdativehumidity of air

The principlerequirement of thedrying processisthat dried grain must fully conserve
itsseed or food grain quality. Thequdity of seed grainisdetermined by germination
capacity and the energy required for it. Food grains are valued according to the
qudity of their gluten content.

Methods of Drying Grains

Drying grainscan be donein 4 different ways. These are sun drying, mechanical
drying, infrared or dielectric drying and chemicd drying

Sun-drying

Thisisthetraditiona practice of the natural drying of harvested grainswith the
followingfeatures
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1) Uncontrolled, nonuniform drying resulting in sun checksor cracksinkernels.
Whenthedried grainsaremilled they yield large quantities of brackensdueto
these cracks

2) Theprocessisdependent onthe sunsenergy whichisnormally not available
during the monsoon season

3) Sundryingrequireslargenumbersof unskilled labors
4) Consderableamount of paddy islost to birds,rats, during sun drying

5) Sundryingrequiresnofue nor mechanica energy, hencethecost of drying per
unit of paddy isrelatively low compared to mechanical drying

6) Sundryingrequireslargeareashencenot suitablefor ricemillslocatedincities
wherethereisscarcity of space

Sun drying of raw paddy isdone either beforethe stacksare cut or drying thegrains
after harvest and threshing.

Mechanical drying

Thisprocessutilize mechanical meansfor paddy by ventilating naturd or heated air
through the grains massto accomplish theremoval of excessmoisturefromit Its
festuresare

1) Therateof dryinggraincan becontrolled by adjusting thetemperature of hot
alr ventilating through the grain mass. The processtherefore marked possible
thereduction of temperature and moisture stresses devel oped during the dry-
ing processwhich areresponsiblefor the cracksinthekernels

2) Grainscan bedried irrespective of weather conditions day or night asthe
process does not depend on any natural sourceslike sun energy

3) Theprocessisautomatic and requiresunskilled |abor, except atrained person
to operatethedryer

4) Therearepracticaly nolossestoinsects,birdsand rodentsin thisprocess

5) Theprocessrequiresfuel and eectrical or mechanical power todrivetheair
blower, elevators, etc. Thereforethe cost of drying per unit of paddy isrela
tively higher comparedto sundrying

6) Mechanica dryingrequiresvery little spacefor operation hence suitablefor
modernricecomplexes

7) Mechanicd dryinginconjunctionwith early harvestimprovesthemilling qudity

of paddy considerably.
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Grain drying-principle

Graindryingisbased on two principles

A) Thin layer drying

Thinlayer drying refersto thedrying of grainswhich areentirely exposed totheair,
moving throughthegrains

Specid featuresof thinlayer drying

1) Grandepthisnot morethan20cm

2) Atagivenreativehumidity ,thedrying rateisproportional to the difference
between grain moisture content (M C) and equilibrium moisture content(Dry
basis)

3) Rateof dryingisproportional to the difference between vapor pressure of
grain and vapor pressure of drying air

4) At given moisture content the drying rateis proportional to the difference
between thedry bulb temperature of air inequilibriumwiththegrain

Thedrier which usesthe principlesof thinlayer dryingisknown as continuousflow
drier. Continuousflow drier isof two types

1) Nonmixingcolumnar drier
2) Mixingdrier
B) Deep bed drying process

Deep bed drying processincludesbin or batch typedriers. Whenthedrying air has
to passthrough alayer of morethan 20 cm thicknessof grain, it iscalled deep bed
drying process. Inthisprocessgraindoesnot move.Grainiscontainedinabin. The
natural or heated air isforced through the bottom of the bin upward through thewet
grain. The temperature humidity saturated vapor pressure and specific volume of
dryingar changeastheair passesthrough thegrain. Consequently thedrying potentid
of air decreasesasit moves upwards. Deep bed drying method may be thought as
aprocessof dryinggraininsevera thinlayers, inwhichthetemperatureand humidity
of air, entering and leaving each layer vary with time depending upon the stage of
drying. Thistypeof drying system consstsof thefollowing

a) Structureforholdinggran

b) Suitablefan or blower for supplyingair

c) Airdigtributionsystem

d) Hedingunit
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Circular binsmadeof plain or corrugated steel sheetsarecommonly usedinthis
system. Themain considerationisto provideatight sructure, which preventsleskage
of air and moisturethrough floorsand walls

Two typesof air distribution system may beused for thisdrier
a) Perforated or bottom open ductsplaced onasolid floor
b) Perforatedfasefloor with air introduced below it

ASSESSMENT ACTIVITIES
Chart,
Unittest,
Quiz
Discussionpoints
Activitylog
Seminar report
Viva

Theory Evaluation Questions

1 Explainthedifferent typesof threshing methods (5)
2 What arethedifferent drying methodsand explain any two methods?  (5)
3 Whatiswinnowing? 3
4  What ismeant by whitening of paddy? Namethemachinesusedinthe
whitening process. 3
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UNIT 3.5 FOOD PROCESSING

Introduction

Storage of food productsfor along term useisvery important inthe post harvesting
operations. Parboiling, polishing, milling aretheimportant operationsthat wewant
to doneafter winnowing operations. Fruitsand vegetables are processed for long
term usage. Different methods are using for storing food items, thereare cold storage
systems, controlled atmospheric storage

Learning outcomes of food processing

3.5.1 Explainsriceprocessngtechniques

3.5.2 Explainsfruit and vegetable processing

3.5.3 Recognizestheimportance of packing and storage methods
3.5.4 Understandsthedifferent dry storage method

3.5.1 PADDY- Technology of parboiling paddy

Many pre milling techniques have been devised ti increasethe milling, nutritional
,cooking and eating qualities of rice. Thelatest and most widely used for these
treatmentsis parboiling. The parboiling technol ogy hasbeen evolved from simple
methodsto complex industria ones, and several methods and their advantagesand
disadvantages aredescribed . There are different methodsfor parboiling

1) Atapa

2) Bdam
3) Josh
4) Sda
5 Siddha

Parboiling basic concepts and principle

The structure of paddy grain showsthat the endosperm which coversthe major
volumeof ricegrain, ismainly composed of polygond starch granules. Thevoidsor
intergranular spacesarefilled with air and moisture. The presense of voidsand
fissuresand cracksdevel oped during maturity, causes breskage of riceduring milling.
Such abrakage may bediminated by gelatinizing thestarchwhichwill fill thevoids
and cement thefissuresand cracks
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Swelling of starch granules may be achieved by soaking paddy in cold or hot water.
During hot soaking energy supplied intheform of heat weskensthegranulestructure
by disturbing hydrogen bonds, giving moresurfacefor water absorption by starch
granules. Thispermitsfurther hydration andirreversblegranuleswellinginitiated by
more active dissociated water molecules. Thisphenomenoniscalled gelatinization
the temperature at which gelatinization takes place is known as gel atinization
temperature

Advantages of Parboiling

Parboiling providesauniquetool for improving not only themilling quaity of paddy

but alsotheother qualities. Ingenerd parboiling processhasthefoll owing advantages

1) Duetothesplitting of the husk inthe process of parboiling ,the shelling of
parboiled paddy becomes easier

2) Theextrastrength acquired by thericekernel during parboiling helpsin reduc-
ing the broken to aconsiderabl e extent

3) It hasbeen claimed that parboiled rice retains more proteins, vitamins and
minera sthanraw milled rice of thesamequality

4) Duetoitsacquired hardness, parboiled riceismoreresstant toinsect infesta-
tion during storage as compared to raw rice

5) During cookingthelossof solidsingruel islessin parboiled rice when com-
paredtoraw rice

6) It canwithstand overcooking without becoming pasty

7) Ricebranfrom parboiled riceisof superior quality. It containsabout 25-30
percent oil whereasraw rice bran contains about 15-20% oil.

Disadvantages of Parboiling

1) Theheat treatment during parboiling causes destruction of some naturd anti-
oxidants, the parboiled rice therefore devel ops more rancidity than raw rice
during storage

2) Parboiled ricetakesmoretimeto cook to the same degree of softnessthan
raw rice

3) Thepresenceof highmoisturein parboiledricefor along timemay causethe
devel opment of micro toxinsin ricewhich are hazardousto the human health

4) Parboiled paddy hasto bedried again from 40-45% moistureto 14-16% for
proper milling and storing, thus adding an extra drying cost to the total
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5) Theshdledparboiledriceisharder , thereforemoredifficult to polishresulting
inlower mill throughput capacity and increases milling power

6) Parboiling processneedsan extrainvestment of capitals
Principles of par boiling

Theoreticaly soaking of paddy can bedoneat, or bel ow itsge atinization temperature
.Thelower the temperature used, the slower isthe process of soaking and vice
versa. Butit should not be morethan 75 degree Celsius, otherwise paddy will get
cooked. Soaking time can bereduced by subj ecting the paddy to vacuumfor afew
minutes bef ore soaking by soaking under pressurein hot water

Heat for gelatinization of starch issupplied by saturated steam. The higher the
temperature of steam and thelonger the steaming time, the harder will betherice
andthedarker itscolor. Keeping steamed paddy in ahesp isequivalent to prolonged
steaming, whichinducesthe sameeffect.

Parboiled paddy may be dried under shade or insun, or with hot air. Shadedrying
givesanexcdlent milling quaity but rapid dryinginthesun or with hot air giveshigh
breakage during milling. Inacontinuousdrying the breakage startsasthe moisture
content reaches around 18% and increasesrpidly with further drying. Thereforethe
most convenient practicewould beto dry in 2 passeswith atempering at themoisture
content of about 20%

Methods of Parboiling
Parboiling of paddy may be classified under two main headings
A) Traditional Methods
i) Singleboiling
i) Doubleboailing
B) Modern methods
i) Central Food Technological Research Ingtitute(CFTRI)Method
ii) Jadavpur University method
iii)y Converted process
iv) Malek process
V) Avorio process

vi) Cristalloprocess
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vii) Fernando process

Theother Indian methodswhich have shown considerable successat pilot basisare
asfollows

) Kisan continuousmethod

ii) Pressureparboiling method

iii) RPEC method(Hot soaking)

iv) Sodium Chromate method(Cold soaking)
Deshelling operation of Paddy

The shell covering thericegrain kernel isknown ashusk and the processby which
thisisremoved without to be objected damageinthericekernd iswhat istermed as
deshelling operation and the machinesempl oyed to carry out thisare named either
ashuskersor asshellers.At present threetypes of such machinesareusedin India
for the purposeand they are

i) Under runner discshellers
i) Rubberroller shellers

i)y Hullers
Hullers FEED CONTROL \ : - FEED HOPPER
Almogt dl thehuller ricemillsare s XN
having oneor more hullerswith ow—\ y Su s
winnower grader. The huller 43 A WULL & CHAFF
. . . y S ) () 7 DISCHARGE
consstsof asolid fluted cylinder ' /
roteting at 700to 800 rpmwithin ~ .

ahollow gtationery cylinder inthe
lower half of which is the —— ., PR
perforated iron sievewith dotsof cHameer < /NN %
VARIABLE SPEED N
1.5- 7.5 mm. The flute on the PULLEY N~
cylinder issoarranged asto carry
the paddy to the centrefrom the feeding end, get it milled by scoring action at the
centreof thecylinder and thento carry it to the other end wherethemilledriceis

discharged.

Thehullersare used first for shelling by keeping awide clearance between the
cylinder and theblade. Each huller isdriven by a20to 25 hp motor using belt drive.

SPEED
“ADJUSTMENT

‘“AIR CONTROL
ADJUSTMENT
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Thewinnower has got ablower which isdriven normally by a50 hp motor. The
husk isblown off and theresult mixtureof riceand brokenisgraded by areciprocating
motion of the grader attached with thewinnower. The eccentric shaft attached with
blower shakesthe grader. The grader isfitted with two or three setsof sievesfor
grading thericeinto variousfractions

Advantages of Hullers
) Investment required for unit capacity isextremely low
ii) Itismanufacturedin Indiawithout any foreign collaboration
iii) 1t needsvery small spacetobeinstalled
Iv) Itisverysngleindesign
V) It canbeused aswhitener or polisher also
Disadvantages of Hullers
i) Itgiveslow headyield, andlargebrokensand low total yield of ricefrom
paddy
i) Duringthefirst shelling operation, theouter layersof thericekernel and

alongwithit 20to 30% of thetotal oil area so removed and thrown away
aongwith husk

i) Germs, bran and husks get mixed together

Iv) Separation of paddy from rice cannot be achieved inthe machine

V) Power consumption per ton of paddyisquitehigh
Whitening or polishing
A paddy grain after being properly deshelled, remains coated with athin layer of
bran, the germ being loosely adhered to thericekernel. Thisbranlayer displaysa
dull appearancetoricegrains, minimum fraction of whichisto beremovedto bring
about the acceptabl e appearance to the consumersand at the sametimeto make
thegrain suitablefor human consumption, since bran content of rice ,asitisabit too
much to beeasily digested by human beings. The processby whichthisremoval of

bran isaccomplished is known aswhitening of rice and the machinedoing this
operation arice whitener

Therearethreetypes of ricewhiteners
i) Grindingtype
if) Frictiontype
i) Combination of frictionand grindingtype
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Grinding type can be grouped into two categories
a) Verticd conericewhitening machine
b) Horizonta ricewhiteningmachine, Huller isincluded under thefriction type
units
Rice milling
Ricemillingistheremova of hullsand bran from paddy grainsto produce polished
rice.
Mini Modern Rice Mills

In recent yearsimproved ricemillsof small capacity have been developedinthe
country. These mini rice mills have the components of themodernricemillslike
rubber rolls, rubber lined centrifugal sheller, husk aspirator, paddy separator and
improved polishers. These mini modern ricemillsare capabl e of milling the paddy
moreefficiently yieldingincreased out turn of riceand by productsof better quality.
Congderingthepotentidity of thesericemillsin replacing the hullersthegovernment
have set up acommittee to undertakethe evaluation of themini modern ricemills.

3.5.3 Refrigeration

Theprocessof lowering thetemperature of asubstancebe ow that of itssurroundings
atmosphereiscalled Refrigeration. The heat extracted from the materia by the
refrigerant isddivered to theatmosphere by air or water .thereare various systems
of refrigeration but the most common type used for diary industry iscompression
refrigeration system. Thesystemissimple, dependable and easily controllable. The
system consistsof following process

1) Evaporation

2) Compression

3) Condensation

4) Pressurereduction

For achieving these requirements, the system has got
a) Evaporator
b) Expansonvdve
c) Compressor

d) Condenser
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Evaporator isconnected with athrottling devicecalled expansion valve. Theliquid
refrigerant comesto the evaporator through expansion valve. The evaporator is
located within the spacewhere the product isto be cooled. Heat istransferred from
the spacewherethe product isto becooled. Heat istransferred from therefrigerated
substancetotherefrigerant . Thusrefrigerant isconverted into low pressure vapor.
Thisvapor comesto acompressor whichissuitably placedintheline

Thecompressor hasgot apiston and cylinder . Thelow pressurevapor iscompressed
by the compressor. Thisrai sesthe pressure and the temperature of the vapor. This
high pressure vapor comesto the condenser unit through discharge pipe

The condenser is situated between the compressor unit and the expansion valve.
Condenser isused for condens ng the high pressurevapor into high pressureliquid.
Thisisdonewiththehelp of cooling water. The condenser receivestherefrigerant at
high pressureand temperaturein vapour sate. Astherefrigerant flowsin thecondenser
tubes, water issprayed on thetubes. Therefrigerant coolsdown totheliquid state.
Itiscollectedinaliquid receiver from whereit goestotheexpansionvave

Whenthehigh pressureliquid refrigerant reachestheexpansonvave, it getsexpanson
space. Due to this space, the pressure is reduced and refrigerant becomes low
pressureliquid. After that therefrigerant entersinto evaporator. The temperature of
the spaceto which the evaporator isexposed, being higher than the boiling point of
liquid refrigerant causestheliquid to boil. Thisrefrigerant then goesto compressor
inlow pressurevapour state and the cycleisrepeated again.

3.5.4 Dry storage method

A variety of storage structuresarerequird onthefarm to storeanimal fodder and
feeds, fertilizer, seeds, vegitables, milk and milk products, farm machinery etc. all
these products needs different kind of storage conditions, and asaresult they have
to bestoredin specia typeof storage structure

Farm silos

It isfarm structure used to store and protect theanimal fodder sothat it is preserved
inanided condition for thefarm animals. Animal fodder iscut and packedintheair
tight siloto allow apartial fermentation to occur. The stored fodder isknown as
slage. Thebest silageismade of maizeand jowar. But dmost any green crop with
amoderately through stalk can be used for silage. All kind of grasses, sugarcane,
legumesand any other fodder crop can be ensilaged.

Silosmay be classified in many different way, the common classification devides
themintotwotypes.

N
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1. Tower slos, Having acylindrical shape made of masonry, wood or metal
2. Horizontal Silos: pit, bunker, trench or stack type
a) Permanent tower silos:

Built of brick, concrete, metal or tile are durable and wind resistant but |oading of
thesetypesof silosisdifficult . Either amechanica lodder or alarge capacity blower
isessentia for devating the cut fodder to thetower silos. Thewall should be smooth
,crcular and perfect in plumbto providestructurd strength and to permit free settling
and packing of silagewith out air pockets. Thewall must a so be strong enough to
avoid cracking duetolatera pressure. Toavoid such afailures, heavy reinforcement
hasto be carried out. Unlessthewater tableisvery closstotheground level

b) Horizontal silos:

Horizonta silosboth suface and bel ow ground types,are used on most diary
farmsastemporary and permanent storage structuresfor silage. They areclassified
aspit, trench and surface silos.

c) Pitsilos

A permanent pit siloiscircular deepwel whichislined dl dongthesde, and seded
from the bottom so that water may not riseintoit. Pit slosaremadein areaswhere
thedloisdeep and thewater tableisvery low. They can be madeof bricks, stones
or concreteand either cement or lime can beused asabinding materid. Itisdesirable
to haveasimpleroof over thesiloto protect thesilagefrom sunandrain.

d) Trench silos

Anunlined Trench silo can beeasily with out invol ving any investment on building
materid sbrick, cement and sand. Once maderepairs and maintenance chargesare
limited to smoothing the sidewallsand cleaning drains. It can be built asatempary
sloandlinedfor perfumeuselater. Unlined slosmorespoilageof slageand arethe
body to have caved sdewallsdueto excessiverain. They a so to becomemuddy at
the bottom. Thelined trench silos are the becoming popular. Thewd | of thetrench
sloscan belined brick, concrete plaster with reinforcing wire mess.

Thefilling packing and sealing of thesillage must becarefully donelike any other
horizontd silo. If possiblethesilo should beroofed. Thedrainagewater should not
be allowed to enter or collect near the trench. Drains should be made around the
trenchto intercept surface water. To facilitatedrainageit isdesirableto locatethe
trunch silo ondoping ground.

N
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Size and capacity

The cross-section of thetrench silo dependsup onthesize of the herd and thelength
isdetermined by the number of days thesillageisfedinayear.

Size and capacity of silo

Thecorrect diameter of thesilo dependson thequantity of silageto befed
daily. To prevent spoilage, silage should beremoved at therateof 10cmaday. Itis
economical to build only onesilofor aherd, but for large herds, morethan onesilo
should be built. Sometimes different crops can be stored in different silos. The
diameter of asiloisusually limited to 6 meter and itsdepthiskept 2 to 3timesthat
of thediameter.

Bins

A bin isused for holding dry matter such as
concreteor grain. Binsmay beround or square,
round binstend to empty moreeasily dueto a
lack of cornersfor thestored materiad to become
wedged and encrusted.

Cylindrical grain bin
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ks
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Cylindrical bulk storage structures are bring
commonly used for storing different varietiesof
grain. Depending upon the size the capacity may
vary from 10to 40 tones. Thisstructuremay be
used for storing 10 tons of grain at atime. The foundation ismade of rain forced
concrete. Theminimum height of the bottom edge of spout should beabout 1.2m
abovetheground level. Theentirestructurerests on supporting the columns. There
aretwo opening providedinthestructurefor fillinginthegrain and taking it out. Top
holeismadelargeenoughtolet amanenter for cleaning purposes. Thesizeof the
out letiscomparatively smaller. Itisplaced at apoint weretheslopefrom all sides
of thefloor converges. It should have ahinged cap shutter with alocking device.
Theroof on thetop isprovided with enough spaceon al thesidesand it overhangs
to the extent of about 30cm.

Rectangular grain bin

Onthefarmwhere severd grain cropsareraised different grain binsare made under
thesameshedto storeall veritiesof grain separately. Thesize of thebinisdetermine
on thebasis of expected averageyield of the crop from the total areaunder the
particular crop. Thebinwallsaremade 11.5 cm thick laid in cement morter of 1.3
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ratio. Thebinwallsarekept 2.4m high near the outer wall dropingdownto 1.6min
front. Thefront wall isprovided with arectangular holeon thefloor level for taking
out thegrain. Theholecan beclosed or partialy open from theinside of thebin by
awooden board. The height of thebinwall islow so that thework man may drop
thehead load of thegrain directly into thebins.

Godowns

In order to provide a scientific storage system to the farmers, godowns were
constructed

DETAILING OF PRACTICALS
Testing and preparing theleaksin vapour compression system
1) Attachashut off valveinthecharginglineand connect themanifolds.

2) Connect themiddleport of themanifold to the servicecylinder containing re-
frigerant and opentheservicecylinder

3) Openthelow sideof themanifold and shut off valve and charge gasinto the
system until the gauge reads 50-60 psig

4) After closethevaveof themanifold and shut off valvetheservicecylinder .

5) Apply somesoap solutiontothejoints

6) Formation of largebubblesintheindication of theleak

7) Halidetorch may beused for testing leaks of R-134aand R-22.

8) Theflamecolour changeswhen thesearch hose comesin contact with leaking
joints

9) Electronicleak detector may beusedfor light leak off R-134aand R-22

10) Theringingbdl sound from electronicleak detector indicatesthelesk of Freon

11) If theleak isdetected ,purge out the gas.Repair theleak .Chargethe gas,and

test theleak again
ASSESSMENT ACTIVITIES
Chart,
Unit test,
Quiz

Discussion points

A w DN P
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5. Adivitylog
6. Seminar report
7. Vivg
Theory Evaluation Questions
1) Withanesat sketch explainrefrigeration system 5)
2) Explandifferent typesof storagestructures (5)
3) Withaneat sketch explaintheworking of burr mill 5)
4) Explantheimportanceof riceprocessing 4
5) Writeshort notesno

a Huller b) milling

c) Polishing d) silos (6)

LIST OF PRACTICAL ACTIVITIES
Module 3

Farm Mechanisation & Post Harvest Engineering

Unit 1 Agricultural Implements

1.

© N o O

Field visit to farmsof Agriculture department or nearby farmsto learn about
different tillage operations.

Identify and di stingui sh between primary and secondary tillage through power
poi nt presentation.

Collect picturesor moddsof different primary tillageimplementsand identify-
ingthe parts

Identifying different secondary tillageimplementsthrough field visits, collection
of leafletsor catal ogues of manufactures

Distinguishing between different seeding methods (Field visit, PPP).
Make atiny model of seed dibbler and learnto adjust rate of seed flow.
Fieldvigittolearn about mat nursery preparation for mechanical transplanting.

Fieldvisittolocal farmsto learn through doing the operation of paddy trans-
plantation.

Makeatiny model of seed drill
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10. Tolearn about € ectronic seedersthrough PPP

11. Operatebrush cutter

12. Operate Conoweeder.

13.  Know theworking of power weeders

Unit 2 Plant Protection Machinary

Identify the components of Rocker sprayer by dismantling & assembling it
Dismantling & assembling the parts of hand compression sprayer

Learn from videos|atest precision sprayers

Do repairing and maintenance of sprayers

Learn the spraying techniques by separating the nozzle,spray lance etc...
Learnthepartsof dusters

N o o s~ Dbdh P

Watch the working of fogger & Fumigator through PPP and identify the
parts
Unit 3 Harvesting Machines

1. Tolearntheprincipleof cutting, through field visit and distinguish between
shear forceand impact force

2. Tooperatelawvnmovers

3. Fddvigttolearn operation of combine harvester

Unit 4 Post Harvesting Operations

1. Toidentify thepartsof threshers

2. Todistinguish between different typesof threshing drums
3. Tolearntheprinciplesof Winnowing

4. Fddvisttolearnabout mechanica dryers

Unit 5 Food Processing

1. Vistmodernricemill tolearnriceprocessing techniques
2. Vigttovegitables& Fruit processing units

3. Visttowork shop of refrigerators.
4

Dismantleand Assemblethe given Vapour compression Refrigeration system
and study itsworking principle,Also check theleskage of refrigerant

N
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Module 4
Irrigation and Precision Farming

Over view

Astheindicate this module transacts I rrigation and Precision Farming
conceptsto thelearner. She/he devel opsthe capacity to select and use different
agriculturd Irrigation systemsand identify itsparts. They will beableto detect creative
andinnovativeskillsThelearner will beableto select Pumpsfor irrigation, and also
able to operate them. By learning this module they can opt the correct green
houseaccording to theatmaospheric conditions,By learningAuto CAD ,they candesign
and draw basic machineelements

UNIT DETAIL
4.1 Irrigation

Introduction

Irrigationistheartificid application of water to the soil using proper method to fulfill
thewater requirement of crop for its optimum growth and production. Irrigation
water isapplied to supplement thewater availablefrom rainfall and soil moisture.
Thesuccess of irrigation depends on selection of the method as per the conditions
and planning, proj ecting, establishing and operating theirrigation system.

Learning outcomes

Unit 1 Irrigation

411 Distinguishes between different typesof irrigation
4.1.2  Explansthecomponentsof mechanica irrigation
4.1.3  Explanstheworkingandinstalation of sprinkler
414  Explanstheworkingandingdlationof Drip
415  Explanstheworkingandingalationof Mist
416 Ingdlsfogger sysemof irrigation
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Classification of Irrigation systems

Several methods of irrigation techniques are used nowadays depending on water
availability, thetypeof crop and thefinancia statusof thefarmers. Varioustypes of
irrigationtechniquesdiffer in how thewater obtained from the sourceisdistributed
withinthefidd

Ingenerd, thegoal isto supply thewater uniformly intheentirefield so that each
plant hasthe amount of water it needs, neither too much nor too little.

Irrigation methods can bedivided into two groups according to thefeaturesrel ated
with delivering and application of water on soil. These are Surfaceirrigation and
pressureirrigation methods.

Surface irrigation methods
Insurfaceirrigation methods, water ismoving over theland by smplegravity flowin
order towet it and toinfiltrateinto the soil. Surfaceirrigation methods can be sub
dividedinto

1) Howirrigation

ii) Borderirrigation

iii) Check basinirrigation

iv) Furrowirrigation

Pressure Irrigation methods

Inthe pressureirrigation method, the water isgiven to soil by using closed pipe
systemswithan additiond energy or adrawing effect. Thepressureirrigation methods
includesprinkler and Dripirrigation methods

4.1.2 Mechanical irrigation-pump, sprinkler, drip

Modernintensive agriculturerequires sufficient supply of water for proper irrigation
at right time. Thewater lifting devicesoperated by human or animal can't meet this
demand. On theother hand ,other power sources such ashydro power, wind power
or solar power areavallableindl theareasand a dl thetime. Therefore, mechanicaly
powered devicesaremost commonly used for lifting of water for irrigation and are
popularly referred as pumps.
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Sprinkler Irrigation Sprinkler

Insprinkler irrigation method, water isddivered
through pressurized pipe network to nozzles
or jetswhich spray thewater intotheair tofall
onthesoil. Thefal of water islikean artificia
ran i

Drip Irrigation

Connaction o Iaterel————

Drip irrigation is the slow
application of low pressurewater
totherootsof plants, either onto
thesoil surfaceor directly ontothe
root zone, through anetwork of
vaves, pipes, tubing and emitters. Dripirrigationissometimescalledtrickleirrigation
and involvesdripping water ontothesoil at very low rates 2-20 liters/hour froma
system of small diameter plastic pipesfitted with outletscalled emittersor drippers.

4.1.3 Sprinkler-components-lay out& Design, Installation
Sprinkler Irrigation

Insprinkler irrigation method, water isdelivered through pressurized pipe network
to nozzles or jetswhich spray thewater into theair tofall onthe soil. Thefall of
water islikean atificid rain

Suitability of sprinkler Irrigation

Sprinkler irrigation can beused for dmost all cropsand on most soils. Itishowever,
not suitablefor finetextured soil withvery low infiltration rates. It isparticularly
suitablefor sandy soilsand undulating topography. Properly designed sprinkler
irrigation system resultsbetter water management, high water gpplication efficiency,
high crop yield, better quality of produce, and 10 to 15% more land available
comparedto surfaceirrigation. Theinitia capita investment isvery high compared
to any surfaceirrigation method. Theoperation of sprinkler sysem requiresapressure
generalyintherangeof 1to 4 kg/cmz2.Inaplace of highwind, the distribution of
water will not beuniform and evaporation will increase.
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Types of Sprinklers
Onthebasisof method of water application, the sprinkler may beclassified as
i) Fixednozzletype
ii) Rotating nozzletype
iii) Perforated typeof Sprinklers
Therotating nozzletype sprinkler syssemsaremostly being used presently and they
use high pressure in the range of 2 to 7kg/cm2.The perforated pipe system has

number of small holesdrilled aong the pipewall, operateswith asmall pressure
rangeof 0.8to 3kg/cm2,andisgeneraly used for smal areaslikelawns.

Based on the portability, sprinklerscan beclassified as

i) portabletype

i) Semi permanent type

iii) permanent type.
The portabl etype system has portable pumping plant, mainlinesand laterad's, and
can bemoved from onefield to another for irrigation. Semi permanent type sprinkler
system hasitsmain lines permanently fixed and thelateral lines can be shifted from
oneplaceto other place. In permanent type sprinkler system, both mainsand lateral

pipesarefixed, generally buried insidethe ground and hencelabor and maintenance
costsareminimum

Components of Sprinkler System

The sprinkler system cohéi stsof awater source, apump to pressurizethe water,
mainline, lateras, risersand sprinkler heads. In addition,regulating valves, desiling
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devices, debrisscreens, fertilization gpplicator etc. may beused for achieving additiond
benefits. Mainlinesare used to transmit thewater from the pump to laterals. For
connectingthemainlinewith different laterds, T jointsareused. Risersare connected
tothelaterasat suitable spacingusing T joints. Themost important component of a
sprinkler systemisthe sprinkler head

4.1.4 Drip- components-lay out &Design, Installation

Dripirrigation isthe s ow application of low pressure water to theroots of plants,
either onto the soil surface or directly onto the root zone, through a network of
vaves,pipes,tubing and emitters.Dripirrigationissometimescaledtrickleirrigation
and involvesdripping water ontothesoil at very low rates 2-20 liters/hour froma
system of small diameter plastic pipesfitted with outletscalled emittersor drippers.
Water isapplied closeto plants so that only part of the soil inwhichtherootsgrow
iswetted, unlike surface and sprinkler irrigation, which invol ve wetting thewhole
soil profile. With dripirrigation water gpplicationsare morefregquent than with other
methodsand thisprovidesavery favorablemoistureleve inthesoil inwhich plants
canflourish.

Suitability of drip irrigation

Dripirrigationismost suitablefpr row crops ,tree and vine crops where one or
moreemitters can be provided for each plant. Generally only highvaluecropsare
considered because of high capital costsof instaling adrip system. Thismethodis
adaptableto any farmabled ope. Dripirrigationissuitable for most of thesoils. On
clay soils, water must be gpplied dowly to avoid surface water pending and runoff.
On sandy soils higher emitter dischargerateswill be needed to ensure adequate
lateral wetting of thesoil

Oneaf themain problemswith dripirrigationisblockage of theemitters. All emitters
have very small waterways ranging from 0.2-2.0 mm in diameter and these can
becomeblockedif thewater isnot clean. Thusitisessential for irrigationwater to
be free of sediments. If thisisnot so then filtration of theirrigation water to be
needed. Blockagemay also occur if thewater containsalgee, fertilizer depositsand
dissolved chemica swhich precipitate such ascalcium and iron. Dripirrigation can
beused for water of poor quality .Sincewater isdripped to the plantsroots not the
entirefield, thedripirrigationisvery efficient in water use and henceit ismost
suitablewhen water isscarce

System layout and components

A completedripirrigation system consists of ahead control unit, main and submarine
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pipelines, hydrants, manifoldsand laterd lineswith dripper emitters. Control station
(head control unit): Itsfeatures and equi pment depend on thesystem'srequirements.
Usudly, it consistsof the shut-off, air and check (non-return) valves, afiltering unit,
afertilizer injector and other smaller accessories. Main and submain pipelines: The
main and submain pipdinesareusualy buried, especidly when madeof rigid PV C.
Hydrants: Fitted on the mains or the submarinesand equi pped with 2-3- in shut-of f
valves, they are capable of delivering al or part of the piped water flow to the
manifold feeder lines. They are placed in valve boxesfor protection.

il ™
o
rd
/

. WATER UNDER PRESSURE IN PIPES

Thecost for acompletedripirrigationinstallation is US$4 000- 5000/ha. Thecost
of the pipes(all tubing, latera sincluded) isabout US$2 000, i.e. 45 percent of the
total cost. The head control unit accountsfor 30 percent of thetotal cost.

Advantages

Water savings. The planted areaiispartialy wetted with precisely controlled water
amounts. Thus, large quantities of irrigation water are saved and theirrigated area
can be expanded with the same water supply, resulting in higher income per unit of
water. o Utilization of sdinewater resources. With dripirrigation, low soil moisture
tens onsin theroot zone can be maintained continuoudy with frequent applications.
Thedissolved satsaccumulate at the periphery of the wetted soil mass, and the
plants can easily obtain the moisture needed. Thisenablesthe use of salinewater
containing morethan 3 000 mg/litre TDS, which would be unsuitablefor usewith
other methods. Doubl elineswith bananaso Useon margind fields. Small irregular
margina plots, remotebecause of land fragmentati on with varying topography and
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shallow soil full of rocks, can be productive under drip irrigation techniquesthat
deliver the required amounts of water and nutrientsdirectly to the plants. o Low
labour operating requirements, reduced cultivation and weed control, and
uninterrupted operation areamong the other advantages of thisirrigation method.

Disadvantages

High initial purchase Valve
cost. o Good irrigation Backflow Preventer
management isessentid Pressure Regulator
for skilled system 4 jpmer
operatlo_n, appllcatlon T /" ~Tubing Adapter
of fertigation and /_ : :

. Drip Tubing
maintenanceof thehead ,/

r-E18“ Minimum

control unit equipment
(filters, injectors, etc.).
o Emitter blockages.
Thefirglimitationonthe
successful introduction
of dripirrigationtechniquesin devel oping countriesismechanical clogging of the

emittersbecauseof insufficient filtration of impuritiesintheirrigation water.

etween Emitters

Fertigation Definition The practice of supplying cropsinthefield with fertilizersvia
theirrigation water iscalled fertigation (Bar-Yosef, 1991). Fertigation - amodern
agro-technique, providesan exce lent opportunity to maximizeyidd and minimize
environmental pollution (Haginet d., 2002) by increasing fertilizer useefficiency,
minimizing fertilizer gpplication and increasing return onthefertilizer invested. In
fertigation, timing, amounts and concentration of fertilizers applied are easily
controlled. Theincorporation of fertilizersinto theirrigation system demandsthe
following basicrequirements: Equipment ?In pressurized irrigation systems, the
injected fertilizer solution hasto begreater thanthat of theinterna pressure. ?A filter
to prevent dripper clogging by any solid particlesfrom reaching thedripper (Elfuving,
1982). ?A back-flow preventingvalve. Fertilizers ? Solubility of thefertilizersin
theindigenouswater source: irrigation water contansvariouschemica condtituents
some of which may interact with dissolved fertilizerswith undesired effects. ? The
degree of acidity of thefertilizer solution hasto be considered inrelationtoits
corrosivenessto theirrigation syssem components.

Fertigation equipment The choi ce of fertigation equipment hasto takeinto account
both crop requirement and i rrigation system cgpacity. 2.2.1. Gravity irrigation systems
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This very simple method is only applicable to irrigation systems working at
aimospheric pressurein whichwater flowsin open channels. Thefertilizer solution
dripsinto theirrigation channel becausethefertilizer tank isabovetheleve of the
channd. In order to obtain good mixing, theve ocity of theirrigation stream must be
high enough. 2.2.2. Pressurized i rrigation systems | njection of thefertilizer consumes
energy inorder to overcometheinternd pressure of theirrigation network. Fertilizer
injection equipment isclassifiedintothreeprincipa 18 Fertigeation: atool for efficient
fertilizer and water management groups, according to the meansemployed to obtain
thehigher pressurefor thefertilizer solution: Injection by aVenturi device: Thisisa
unit that makesuse of theVenturi suction principleby using the pressureinduced by
theflowingwater to suck thefertilizer solution fromthefertilizer tank into theirrigation
line. A conica congtriction inthe pipeinducesan increaseinthewater flow vel ocity
and apressure decrease to an extremely low value which causesfertilizer suction
(through thefilter screens) from the supply tank through atubeinto theirrigation
system. A vavecan be adjusted to control thedifference betweenthewater velocities
acrossthevalves. Injection by differential pressure: Thissystem utilizesanair tight
pressure metal tank with anti-acid internal wall protection in which apressure
differentia iscreated by athrottlevavethat divertspart of theirrigation water into
thetank. Thisisthe only fertigation system that enablesthe use of both solid and
liquidfertilizers. Theentirefertilizer amount inthetank isddiveredtotheirrigation
area. The concentration at the water emitter end iskept constant aslong asasolid
fertilizer ispresent inthetank and solubility of thefertilizer isquickly achieved. Once
thesolidfractioniscompletely dissolved thefertilizer concentration isreduced at an
exponentia rate. In practice, when four tank volumeshave passed throughit, only a
negligibleamount of fertilizer isleftin thetank. Thisequipment wasusedintheearly
stagesof fertigation development. A limited areacan beirrigated at atime according
tothetank volume. Theuseof solid fertilizersmust behandled with care. Fertilizers
that have endothermic reaction when dissolved, like KNO3, Ca(NO3)2, Urea,
NH4NO3, KCl and 5Ca(NO3)2 ?NH4 NH3 ?10H2 O decrease the temperature
inthetank and when added during cold hoursintheearly morning beforeirrigation,
part of the solution can freeze, leading to unexpected changes in the nutrient
concentrations. Injection by positive pressure: Injection pumpsareabletoraisethe
pressureof the liquid fertilizer from astock solution tank at apredetermined ratio
between fertilizer solution volumestoirrigation water volume, henceachieving a
proportiond distribution of nutrient intheirrigation water. Theadvantagesof using
injection pumpsarethelack of pressurelossof theirrigation water, itsaccuracy and
theability to provide adetermined concentration through theirrigation cycle. Two
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typesof injectorsare commonly used in fertigation: piston pumpsand diaphragm
pumps. Themost common power sourcesfor fertigation pumpsare: ? Hydraulic
energy: Thedeviceusesthehydraulic pressureof theirrigation water toinject nutrient
solution whilethewater used to propel it (gpproximately threetimesthe volume of
solution injected) isdischarged. These pumpsare suitablefor fertigationin areas
devoid of sourcesof eectricity. ? Electric dosing pumps: Thedeviceactivatesthe
fertilizer pump. These arecommonin glasshousesand in areaswheredectricity is
avalableandrdiable. 2. Fertigation 192.3. Fertilizer dosinginfertigation According
to Sne(2006), to apply the samedoses of fertilizersduring the specific phenological

stage of aplant, two different patterns of application can be made depending onthe
crop, soil type and farm management system: Quantitative dosing: A measured
amount of fertilizer isinjected into theirrigation system duringeachweter application.
Injection may beinitiated and controlled automatically or manually. Proportional

dosing: Inthisprocess, aconstant predetermined ratio between the volume of the
irrigation water and the volume of thefertilizer solutionismaintained, resultingina
constant nutrient concentrationintheirrigationwater. 2.4. Suitability of fertilizersfor
fertigationAlargerangeof fertilizers, both solid and liquid, aresuitablefor fertigation
depending on the physicochemical propertiesof thefertilizer solution. For large
scdefidd operations, solid fertilizer sourcesaretypicdly alessexpensivedterndive
tothecommonly used liquid formulations. Thesolubility of thesefertilizersdoesvary
greatly. When switchingto asolid fertilizer source, problemscan beavoidedinthe
nursetanks by ensuring that amplewater isadded to the stock solution. Four main
factorsin selecting fertilizersfor fertigation should be considered (K afkafi, 2005):

Pant typeand stage of growth Soil conditions Water qudity Fertilizer avalability
and price Thetypeof fertilizer for fertigation should be of high quality, with high
solubility and purity, containing low salt level sand with an acceptablepH, and it
must fitin thefarm management program. Thefertilizer characteristicsaswell as
their effectson soilsand cropsare presented | ater. Hagin and L owengart-Aycicegi

(1996) enumerated the main propertiesre ating to the suitability of thefertilizer to
theinjection method asfollows: Form: Solublesolid and liquidfertilizersareboth
suitablefor fertigation depending on availability, profitability and convenience.

Solubility: High and completesol ubility isaprerequistefor fertilizersusedin fertigetion.

Fertilizer solubility generdly increaseswith temperature, depending onthefertilizer.

Interaction between fertilizersin solution: When onetype of fertilizer or moreare
prepared and mixed by the grower, or intheirrigationline (but to alesser extent),

the compatibility between them must be checked (seeTable 1.1). Thereare usually
some basic precautionsthat must betaken: ? Makesurethat thefertilizersused are
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compatibleto prevent precipitation. Especidly, avoid mixing fertilizer solutionsthat
contain calciumwith solutions

Containing phosphatesor sulfateswhen the pH in the solutionisnot sufficiently
acidic. ? Check thesolubility and potentia preci pitation with theloca water chemica
composition. Beforeusinganew fertilizer, mix 50 ml of thefertilizer solutionwith 1
liter of theirrigation water and observefor precipitation within 1-2 hours. If precipitates
areformed or the sample becomes cloudy, refrain from using thisfertilizer inthe
irrigation system (Roddy, 2008). ? Check the temperature resulting from mixing
various types of fertilizers under field conditions. Some fertilizersaloneor in
combination may lower the solution temperatureto freezing levels (e.g. KNO3,
Ca(NO3)2 , urea, NH4 NO3 , KCI and 5Ca(NO3 )2 ?NH4 NH3 ?10H2 O.
However, when purchasing ready-to-useliquid fertili zers, the endothermic reaction
doesnot occur inthefield, hence, dightly higher concentrations of nutrientsin the
solution can be achieved. Corrosivity. Chemical reactions may occur between
fertilizersand metal partsinthe irrigation and fertigation systems. Corrosion can
harm metallic componentsof the system like uncoated stedl pipes, vaves, filtersand
injectionunits.

Thefogger isided for irrigating nurseries, shrubsand treeswhereafinemist spray is
required at low volumesand low pressures. Foggerscan also assist intemperature
control andto increase humidity in hot, dry climates. It'srugged nylon construction
and easy disassembly allow for carefree operation.

DETAILING OF PRACTICALS
Designdripirrigation system
1) Estimatethecostforthedripirrigation system
2) Sdecttheright kind of pump for theirrigation system
3) Sdecttheright kind of control head for regulating the pressure and discharge

4) Sdecttheright kind of filtersfor water according to the nature of water avail-
ableforirrigation

5) Sdectright kind of pipesof PV Cfor manlines,submains&laterds

6) Desdetheamount ogdiggingisrequiredfor mainlinesand submainsfor pro-
tectingthemfrom direct sunshine

7) Selecttheright kind of emitters or drippersasper the plantsand the nature of
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ASSESSMENT ACTIVITIES

Record

Practicl

Viva

Activitylog

Unit test

Quiz

Chart

Project report
Discussion points
Seminar report

Theory Evaluation Questions

(@  Whatarethedifferent typesof irrigation systemscommonly usedin agricul-
ture purpose ©)]

(b) Concept of irrigation system and itsstructures 4
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4.2 PUMP FOR IRRIGATION

Introduction

Pumpsarevery important intheirrigation systems. Pumpscan ddiver water froma
lower postionto required higher level in specific quantity. They aremainly classified
intotwo groups Positive di splacement pumps and rot dynamic pumps. Thelearner
canexplaintheworking principleof centrifugal pump, they canrectify thecomplaints
of the Centrifugal pumps, Reciprocating pumps & Jet pumps, He/ She can also
calculate WHP ,they can servicethe pumps

Learning outcomes

4.2.1  Explanstheclassficationof pumps

422  Explainstheworking principleof CFPump

4.2.3  Explainstheworking principleof Jet & Reciprocating pumps

424  SdectspumpsanditsWHP caculation

425  Sevicesthegivenpumps

4.2.1 Pumps

Modernintensive agriculturerequires sufficient supply of water for proper irrigation
at right time. Thewater lifting devicesoperated by human or animal can't meet this
demand. On theother hand ,other power sources such ashydro power, wind power
or solar power areavallableindl theareasand at dl thetime. Therefore, mechanicaly
powered devicesaremost commonly used for lifting of water for irrigation and are
popularly referred as pumps. However,the sources of power for operatingthe pumps
may be e ectric motors, internal combustion engines, wind power, hydro power or
solar energy. A pump is adevice or machine which when fitted with a conduit,
transfersthe energy from theexternd sourceto theliquid flowing through the conduit.
Pumps used for water lifting may bebroadly classified as

I. Positive displacement pumps

The positivedisplacement pumpsdischargethe samevolume of water regardless of
the head against which they operate. In this pumps, pumping is obtained by
dternatively fillingand emptying oneor more chamberswith water. Capacities of
such pumpsaresmall and therefore these pumpsarenot very popular inirrigation
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and drainage. They are further classified as Rotary pumps & Reciprocating
pumps
II. Roto dynamic pumps

Thedigtinguishing characteristicsof variabledigplacement pumpistheinverserdation
between discharge and pressure head. As the head increases the rate of
pumping(discharge) decreases. From constructiona view point, theroto dynamic
pumpsaregrouped as

i) Centrifugd pumps

ii) Verticd turbinepumps

iii) Submersiblepumps

iv) Propeller pumps

V) 4.2.2 CFPUMP-working, principles, parts

Centrifugal pumps

A centrifugal pump may be defined
as a device in which an impeller
rotating inside a close fitting case
drawsintheliquid at centreand by
virtueof centrifuga forcethrowsout %
theliquid through an opening at the
sgdeof thecasng. Centrifugd pumps
are most widely used in irrigation
practice. They aresmplein construction, easy to operate, havelow initia cost and
produce aconstant steady discharge

Svection.

Volute chrannce!

A centrifugal pump consists of
i) Impdler
ii) Cadng
iii) Suctionsidefittings
iv) Ddiverysdefittings
v) Footvalve

Impellerisawhed or disc mounted on shaft and provided with anumber of vanes
or blades
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Principle

Theunderlying hydraulic principlein centrifuga pumpsisthe production of high
ve ocity and partid transformation of thisve ocity in pressure head. Centrifuga pump
convertstheinput power to kinetic energy inthewater by acceleratingthewater by
revolving device-animpeller. Water entersthe pump through the eye of theimpel ler
which rotates at high speed. Thewater isaccel erated radially outward from the
pump casing dueto centrifuga action and water i sthrown out through an opening at
theside of the casing..A vacuum iscreated at theimpellerseyethat continuously
drawsmorewater into the pump

Working

Before starting acentrifuga pump, the casing and the suction pipe should befilled
with water. Thisiscalled as priming without which pump will not work. After the
priming, theimpdller isrotated . The blades causesthewater to rotatewith theimpe ler
andinturnimpart high velocity to thewater. Centrifugd forces causesit to br thrown
outward from theimpeller into casing. Outward flow through Impeller reduces
pressureat theinlet allowing morewater to be drawn in through suction pipe. Due
to conversion of high velocity into pressure, water is pumped through discharge
pipe. Itisether involutetypeor in diffuser typecasing

Classification of Centrifugal Pumps
Ondifferent basis,Centrifuga pumpscan beclassified asbelow
1) Basedontypeof casing
) Volutetype i) Diffuser type
2) Basedonaxisof rotation
i) Horizontal pumps ii) Vertical pumps
3) Based onnumber of impellers
i) Singlestage pump i) Multistage pump
4) BasedonworkingHead

i) Lowlift i) Medium lift iii) Highlift
5) Based onmethod of driven
i) Direct coupled ii) Gear driven iii) belt driven

The most common typeisthehorizonta axisvolutetype centrifuga pump
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4.2.3 JET pump, Reciprocating pump -working, principles, parts
Jet pump

Itisapump which conggtsof acentrifugd pump and ajet mechanism (or g ector).The
centrifugal pump operatesat theground surfaceand jet isplaced inthewel | below

thewater surface. The centrifugal pump providesthedriving head and capacity for
thejet to be operated inthewell

[ T Pressare swatch A pare B pepe
l _ 7 hayp
e I'.'l - i Copoer pipe
O —ﬁ-— e !
el X% ":i(f- A
W-Em | '.f— B pupe Soxxie
_ E" A page
I e B
\ae tI:E v Xg Foot Yalve Iﬂ“‘f&m—:ﬂ'bﬂ' : |
- ‘L_ﬁ i N Firer
Components —
Themain componentsof ajet pump are
i) Nozzle
i) Venturi

Thenozzleisso shaped that it abruptly reduces the areathrough which the flow
must pass, thusincreasing the flow. A flow pressure area around the ventureis
created which draws morewater from thewell

Theimpdller of thecentrifuga pump createsvacuum in the pipe and drawstheflow

through suction pipe. The control valveisset to maintain the necessary pressurein

thepipeline.

Advantages & Disadvantages

1) Jetpumpisconsdered very suitablefor low capacity deepwell pumping

2) Itcanbeused for high suction lift where ordinary centrifugal pump cant be
used. Thesuctionlift variesfrom 12to 18 meters

3) All moving partsareworking onthe ground surface

4) Itissmpleinconstruction and easy in maintenance

5) Efficiency of suchpumpislow
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Reciprocating pum
P gp P DEUVERY PIPE
¥

A reciprocating pump - ——
consists of a piston or DELIVERY VALVE

plunger operating in a
cylinder. The crank is

. .. PISTON CO"‘;;%OC“"G le /et
rotated either by thedriving 7L~L_ j Aﬁ/ X
. 1-.,-, \.
engineor bythemotorand - - -m;-;if_ji ONY . —to—

as a result, the plunger < YeisTon oo, ‘xl.-’f
moves to and fro in the
cylinder. The outward
movement of theplunger = -'-.1
createsapartia vacuumin
the cylinder and consequently water issucked into the cylinder dueto atmospheric
pressure. Thesuction valveremains open during outward stroke and closes during
theinward stroke of the plunger. Theopposite occurswith theddivery vaveresulting
into forcing up of water to the delivery pipe during inward stroke of the plunger.
Reciprocating pumps are sometimes al so called piston pumps.

he CYLINDER ”

TS SUCTION VALVE
SUCTION PIPE = Laly =i
SUMP LEVEL

e
1

A single acting piston pump has one discharge strokefor every two strokes of the
piston. Thus, thewater isdelivered during aternate strokes and thereforethe flow
throughthe ddivery pipeisintermittent. In double acting piston pumps, the piston
andthevalvesare so arranged that water isddlivered during both theinward and the
outward strokes of thepiston

4.2.4 Selection of pumps-WHP Calculation, servicing, repair
& Maintenance

Selection of Pumps

Selection of asuitablewater lifting device depends on type of water, the amount of
water to belifted, the depth of pumping water level, type and amount of power
availableand theeconomic status of thefarmer. Every pumpinga lation has different
operating head and discharge conditions. Therefore, it is necessary to select the
pump such that it operates under maximum efficiency with thegiven head and the
discharge. Thisisdone by plotting characteristic curves, both for thewell and the
pump. The characteristic curvesare the curvesrelating theimportant parameters
likehead, discharge, efficiency and power requirements

Thecharacteristicscurvesof thewe | and the pump enablethe sel ection of the pump
which best suitsthewell. Generally, the point of intersection of the capacity of the
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head capacity curvesof the pump and thewell istaken asapoint of selection.
Preventive Maintenance

Primary Goals. Prevent Breakdowns ,Maintain Adequate Pumping Capacity
Secondary Goals: Lower cost to operate Prolonged equipment life

Pump Reliability Factors

Instalation factors. 0 Bases, sole plates, foundations o Shaft alignment o Piping o
Environmental effectson application Eventheright pump for thejobwill fail if not
installed properly.

Preventive Maintenance

Achieveyour gods. Createapreventive maintenance program; follow manufacturers
recommendations Maintain good inspection and maintenancerecords Befamiliar
with your pump systems - Review and keep Installation and operation manuals;
including, pump performance curves

Review and keep partsand mai ntenance manuas

Preventive Maintenance
Recommended to check thefollowing: -

Weekly ¢ Record suction/discharge gauge readings o Record elapsed time meter
readings » Record amp readings if possible

Monthly « Exercise valves - Semiannually « Check impeller clearance if applicable
Check oil levelsin sedl and motor housing

Annually « Change oil in seal and motor housing if applicable « Test alarms for
proper operation « Perform basic electrical tests

Troubleshooting

Noisy Operation - Mechanical noise issues: « Bad Bearings ¢ Debris in impeller
* Impeller wear, balance, etc... « Wear rings ¢ Seal plate » Coupling misalignment o
Bedtsand sheaves

Noisy Operation - Hydraulic noise issues:  Cavitations « Overtaxing ¢ Surging or
water hammer « Excessive velocity (through valves and fittings)

Low Flow - Possible Causesfor low flow: 0 Backward rotation o Debrisinimpel ler
0 Closed discharge va ve o Open bypassva ve o Clogged suction o Wornimpe ler,
wear ring, wear plate « Excessive clearances  Overtaxing

Low Pressure - Possible Causes for low pressure: « Wrong speed » Clogged suction
* Suction line air leak « Worn impeller, wear ring, Wear plate
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WHP Calculation

It isthe horse power whichisrequired to pump the water if the pump and drive
arel00% efficient

WHP = discharge (liters/sec) x total head(m)

75
WHP = discharge (liters/min) x total head(m)
B 4500
WHP = discharge (m3/s;:)3x total head(m)

Practical activities

Dismantleand Identify the parts of Centrifugal pump and assembleits

1. Todisconnect dl essentia connection from the motor of the pump

2. Removesuction pipeand ddivery pipefrom the pump

3. Disconnect the connection of the pump from the motor

4. Opentheinvolutes Casing cover by |oosening therespective net and bolt

5. Removetheimpeller from the pump shaft using shaft puller

6. Checkdl thepartsof thepumpvisudly for any damage, if any damageisfound
for any part , repair itsor replaceit

7. Cleanadl partsof thepump using keroseneor diesel

8. Assembled the pump back inthereverseorder of the dissembled

ASSESSMENT ACTIVITIES

1. Record 2. Practical

3. Viva 4. Activity log

Theory Evaluation Questions

1) Whatispump?What arethedifferent typesof pumps 4

2) Withanesat sketch explaintheworking of acentrifuga pump (5)

3) Whatispriming? (3)

4) Explanthetermefficiency of apump 3

5 Howtocareapump (3)

6) What arethedifferent stepstaken to select apump (3)

7) Withaneat sketch explaintheworking of areciprocatingpump  (5)
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UNIT 4.3 GREEN HOUSE TECHNOLOGY

Introduction

Green House Technology is developed for growing plants in aplants friendly
atmosphere, that isacontrolled temperature, Humidity and other atmospheric
properties. Thelearner can explaintheadvantages & disadvantages of green house
technol ogy. Thelesson aso explains different typesof green houses, that isaccording
thematerialsusing for the construction of green house. He/She candesign agreen
housewithitsirrigation system. Mulch and fertigation arethevery important trends
inagriculturefor aweed freecultivation

Learners outcomes

43.1 Explain Green House Technology

4.3.2 |dentify different typesof green houses

4.3.3  Construct different typeof green houses

434  Explanmulch& fertilizationingreen house

431  GreenHouse-Concept, Advantages, Disadvantages

Theterm green houserefersto structure covered with atransparent materia for the
purpose of admitting natural light for plant growth. Thestructureisusually heated
artificially and differsfrom other growing structures such as cold frames and hot
bedsinthat it issufficiently high to permit aperson to work fromwithin. Green
houseisaframeor aninflated structure covered with atransparent materia inwhich
cropscould begrown under the condition of at least partialy controlled environment
and whichislarge enough to permit person towork withinit to carry out cultural
operdtion.

Advantages of greenhouses :

a) Theyield may be10-12timeshigher than that of out door cultivation depend-
ing upon thetype of greenhouse, type of crop, environmental control facilities.

b) Rdiability of cropincreasesunder greenhouse cultivation.
c) Idedly suited for vegetablesand flower crops.
d) Yearround production of floricultura crops.
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€) Off-season production of vegetable and fruit crops.

f)  Disease-freeand genetically superior transplants can be produced continu-
oudly.

g Efficient utilization of chemicds, pesticidesto control pest and diseases.

h)  Water requirement of cropsvery limited and easy to control.

)  Maintenanceof stock plants, cultivating grafted plant-letsand micro propa
gated plant-lets.

j)  Hardening of tissuecultured plants

k)  Production of quality producefreeof blemishes.

[)  Mostuseful inmonitoring and controlling theinstability of various ecological
system.

m) Modern techniques of Hydroponic (Soil lessculture), Aeroponicsand Nutri-
ent film techniquesare possible only under greenhouse cultivation.

4.3.2 Types of Green House-Poly House, Glass House

Green house can be classified based on their shape and style, uniqueness of cros
section of thegreen house etc

Green house type based on shape

Thelongitudind section of the green houses gpproximately remainsthesamefor dl
typesof thegreen housestherefore thisfactor cannot be used for classification. The
crossection depicts the width and the height of the structure and the length is
perpendicular tothe planeof crossection . The crossection providesinformation on
theoveral shapeof thestructurd aspectswhichwill repested onvery bay. Commonly
followed types of green houses based on shapeareleanto, even span, uneven span

Green House based on utility

Design of green house depends on thefunctionsor utilities. Theutilitiesinclude
artificial cooling and heating of the green house.

Green House based on construction

Thetypeof congtruction ,structural and covering materia used for green houseare
important factors. Span of green housein turn dictatesthe selection of structural
membersand their construction. If the span of the green houseishigher we need
stronger materid for construction. For smaller spanssimpler design like goopscan
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Green house based on covering material

Green houseisto be covered with covering materid s, which havedirectly influence
onthegrin houseeffectingdethestructure. They dter thear temperatureinsidethe
house. Thetype of framesand the method of fixing also varieswith the covering
materid. Based onthetypeof covering material green housesareclassified asglass,
plasticfilm andrigid pand green house

Glass house

Earlier only glass green house covering which where constructed ,because glass
providesgreater interior light intengity. Thesegreen houseshavehigher air infiltration
ratewhich leadsto lower interior humidity and better diseaseprevention. Leanto
type ,even span ,ridgeand furrow type of design are used for construction of glass
green house

Rain shelter i =

Vegetable production
under  protective
structure hasbecoming
an important sector of
agriculture because of
the effectiveness in
controllinginsectsand
pests, thusincreasesthe
productivity and quality of fresh farm products.

Theyield of vegetables per unit areais 2-4 timeshigher ascompared to openfield
production. The protective structuresused for vegetable cultivation aremainly rain
shelter with netted sides and netted structure depending on thetypes of vegetable
grown. These structures are used to protect the crops from damage caused by
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excessveranfdl, insectsand other detrimenta environmenta factors. Theinternal
environment of arain shelter isinfluenced by radiant heat received by the structure
and surrounding objects. Theamount of heat induced from radiation can sometimes
cause stressto the plants and depressthe physiol ogical functions.

Effective greenhouse environment can be achi eved through design optimization of
structure for a better air movement process. It is important to understand the
environmental characteristicsand inter-rel ation between the environmental factors
and how best the systems could be provided to modify the environment

4.3.3 Green House construction-Frame, covering materials-
irrigation system (Fogger, Mist, Drip)

Green House Construction

Greenhouse construction hasbeeninvolved in variousfiel ds. Besides agronomy,
forestry science and technology and horticulture in the traditional sense, the
architecture, aesthetics, mechanics, sted structure, ergonomics, computer automatic
control, air conditioning and new materia setc. areincreasingly involved aswell.
Technology hasbeen adhering to such principleand introducing talentsin various
fieldsto make greenhouse widely applied to each field without being exclusiveto
agricultureand forestry

Construction methodsfor some of the components have been discussed bel ow
Frame

Materialscommonly using for the construction of theframearested, wood, amboo,
auminum and reinforced concrete. Being hygroscopicin natureitisgenerdly treated
for protection from high moisture and termi stic and painted for better light condition
ing dethe green house The chemical srequired for treating or painting Should not be
hazarded to human and plant aswell

Covering materials

Covering materid saretheimportant component of thegreenhouse structure. They
havedirect influence on greenhouse effect, insidethe structureand they dter theair
temperatureing de. Thetypesof framesand method of fixing dso varieswith covering
material. Hence based on thetype of covering materia they may beclassified as
Glassglazing.
Fibreglassreinforced plastic (FRP) glazing

i. Plainsheet

ii. Corrugated sheet
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Plastic film
i. UV gabilized LDPEfilm.

ii. Silpaulintypeshest.
iii. Nethouse.

Green House Irrigation
Fogger

Thefogger isided forirrigating nurseries, shrubsand treeswhereafinemist spray is
required at low volumesand low pressures. Foggers can also assist intemperature
control andto increase humidity in hot, dry climates. It'srugged nylon construction
and easy disassembly alow for carefree operation.

Drip irrigation

Depending on how the emitters are placed in the plastic polyethyl enedistribution
line, thedrip mode can befurther delineated asaline source or apoint source. The
line sourcetypeemittersareplaced internaly in equally spaced holesor ditsmade
alongtheline. Water applied from the close and equally spaced holesusually runs
aongthelineand forms continuouswetting pattern. Thiswetting patternissuited for
closerow crops. The point sourcetype emittersare attached external to thelateral
pipe. Theingtaller can salect the desired | ocation to suit the planting configuration or
placethem at equally spaced interval s. Water applied from the point source emitter
usua ly formsaround deep wetting spot. The point sourcewetting pattern issuited
for widely spaced plantsin orchards, vineyards and for trees or shrubs.

4.3.4 Mulch, Fertigation
Mulch

Wefarmershaveto work
hard for food to eat and
clothestowear. But when
we can produce enough
from thiswork, then we
canlivewdl. For farmers,
the foundation of our
wedthisthesoil. If soil is
washed away or becomes
poor, how canwegrow foodto eat ?Wefarmers, who work and play with the soil,
must dsolearntolovethesoil. Onemethod of loving, caring for and respecting the
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soil iscalled mulching. Mulchingisamethod of using cut leaves, straw, leef litter etc.
to cover thebare soil whilestill farming and growing cropsonit.

Fertigation

Definition Thepracticeof supplying cropsinthefieddwithfertilizersviatheirrigation
water iscalledfertigation. Fertigation amodern agro-technique, providesan excdlent
opportunity to maximizeyield and minimizeenvironmenta pollution by increasing
fertilizer useefficiency, minimizing fertilizer application andincreasngreturn on the
fertilizerinvested. Infertigation, timing, amountsand concentration of fertilizersapplied
areeasly controlled

FERTIGATION SYSTEM B

IRRIGATION SYSTEM

FILTER FLUSHING AS NETAFI,

DETAILING OF PRACTICALS

Maketiny model of Green House structure.

1. Makethedesgndrawing of thegreen houseasper thedimension given Take
25mm M Ssguarepipe

2. Cutthesquarepipeinthegiven required dimens on using hacksaw or power
hacksaw

3. Jointhe pipepiecetheusing arc welding method as per the given structure of
the green house

4. Cover the M S pipe structure using green house covering materials such as
green net, poly sheet, glass sheet, etc’
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ASSESSMENT ACTIVITIES
1. Viva
2. Classtest,
3. Quiz
4. Activitylog
5. NotePresentation
6. Seminar
7. Chart,
8. Unittest,
Theory Evaluation Questions
1) Writeashort note about green house technology ©)]
2) classify varioustypesof green housesand ther structures ©)]
3) what arethedifferent typesof covering materia usedingreenhouse  (4)
4) Explainabout fertigation (3)
5) writeashort note about mulch (€]
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Unit 4 Mechanical Auto-cad

Introduction

Themethod of preparing drawing by using computer softwareisknowing AutoCAD.

AutoCAD is acomputer-aided design (CAD) or Computer Aided design and
Drafting. This program used for 2-D and 3-D design and drafting. AutoCAD is
devel oped and marketed by Autodesk.

Learning outcomes

44.1  ExplainsbascAuto-Cad

4.4.2  ExplansdifferentcommandsinAuto Cad

443  Abilitytolimitset

444 Draws basic machine components

44.1  IntroductiontoAuto-Cad

Themethod of preparing drawing by using computer softwareisknowing AutoCAD.

AutoCAD is acomputer-aided design (CAD) or Computer Aided design and
Drafting. This program used for 2-D and 3-D design and drafting. AutoCAD is
devel oped and marketed by Autodesk.

Computer-aided design (CAD) isacomputer technol ogy that designs aproduct
and documentsthedes gn'sprocess. CAD may facilitatethe manufacturing process
by transferring detailed diagrams of aproduct's materials, processes, tolerances
and dimens onswith specific conventionsfor the product in question. It can beused
to produce two-dimensiona or three-dimensiona diagrams, which can then when
rotated to be viewed from any angle, even from theinsidelooking out. A special
printer or plotter isusualy required for printing professiona design renderings.

Application of CAD
CAD isbecoming moreand more popular in thevariousengineeringfield such

1.

2
3.
4

Preparing architectura drawing
Interior designand modeling
Tool andfixturedesign
Production planning and control
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Preparation of assembly list and bill of materids
Computer aided inspection

Preparation of program for CNC machines
Piping andinstrumentation design
Automotiveindustries

10. Computer Aided manufacturing

11 Mapping, building, drawing.

© © N o O

Hardware Requirments for CAD

Theédectronic and M echanical components of acomputer constituteitsphysical
structureand are called hardware.

Thefundamenta unitsof adigital computer are
1. TheCentra Processing Unit (CPU
a. Arithmeticand Logic Unit
b. Control Unit
c. Memory Unit
2. Input and output Unit
3.  AuxiliayMemory
AutoCAD Screen
For garting AutoCAD, doubleclick theAutoCAD icon onthedesktop or AutoCAD

fromstart menu. The T e— e
Opening mMain Soreen R L e e o —
of AutoCAD is ~ \!
g’]wvninfigure. ThiS - Menu Bar Propartias toolbars
Standard toolbar

screen has the = S——

. . N alell
f0| l owl ng Important c_’.‘— Draw toolbar Modity toolbar
Items : UCS lcon
AutoCAD Drawing & Tab selection arrows
Editorissometimes  * Model and Layout tabs
caled asAutoCAD : Command window
Window Screenor o/ _Sttus i v
simply AutoCAD == : —3
g:rw] P . e pno e bl (e [Ty ot e .
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Entering command

Therearevariousfacilitiesfor entering commands on the command prompt. They
are

By using keyboard

By using screenmenu

By using pull downmenu
By usingtool bar

By using cursor menu

o gk~ w DR

By using button menu
1) Menu bar
Showingthemenuitems

A menu bar is a user
interface element that
contains selectable
commandsand options
for aspecificprogram
Menu bars include the
standard File, Edit, and =%
View menus. The File B

menuindudescommonfile

options such as New, Open..., Save, and Print. The Edit menu contains commands
suchasUndo, Select All, Copy, and Paste. TheView menutypicaly includeszoom
commands and optionsto show or hide elementswithin thewindow.

1) Draw Toolbar
‘

/2007 QQ3 Yook - THLEA

Draw Toolbar main strip to draw lines, 2D characters, but also we can usethis
command to draw in 3D. The same commands can be used viathe draw. L ocate
thetape can be anywhere on the working window inthe system of Drag and Drop

Line, Ray, Congtructionline, Multiline, Polyline, 3D Polyline, Polygon, Rectangle,
Helix, Arc, Circle, Donut, Spline, Ellipse, Block, Table, Point, Hatch, Boundary,

Region, text areincluding in standard tool bar
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2) UCS ICON (User Coordinate System)

Y - y 4
[ * :
O X
X X
2D UCS Icon 3D UCS icon shaded UCS

icon
INnAutoCAD therearetwo coordinate systems.

A fixed system cdled theWorld Coordinate System (WCS), and amovable system
cdledtheUser Coordinate System (UCS). Inthe WCS, the X axisishorizontd, the
Y axisisvertical, and the Z axisis perpendicular tothe XY plane. Theoriginis
wheretheX andY axesintersect (0, 0) inthelower-Ieft corner of thedrawing. You
defineaUCSintermsof theWCS. Virtualy all coordinate entry usesthe current
UCS.

3) Status bar

v Enabled

Settings...
Display >

Thestatus bar provides quick accessto some of the most commonly used drawing
tools. You cantoggl e settings such asgrid, snap, polar tracking, and object snap.
You can a so access additional settingsfor some of thesetoolsby clicking their drop
down arrows.

4) Commands window
All AutoCAD commands &

can be typed in at the
command line. Many IS

Command window v
can also be typed as

shortcuts to  the ‘ESitimsesIm sEL e[0T« = RIEEOE
commands.
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6) Modify tools bar

While working with s X|

AutoCAD, you'll 40y AALIYAD /47T 4
quickly run into -
Stuationsthat requireyou to use modify tools. Asthe name suggests, modify tools

are used to modify existing linesand objects.
7) Standard Toolbar

Standard T oolbar %] Itcontainsiconsimilar

toany window
D 4 ﬂ f AR s R applicationlike open,a

53] “\fd@@g“\wh new file, open an

existingfile, save, print,
Qe ® EhE 2?2 4 print preview, cut, copy,

paste, etc. -

8) Drawing Area

Itisthemgjor central areaof s
thescreenonwhichadrawing =

is created. A cross hair is
displayedinthisarea

4.4.2 Learn Commands

Command Lineisjust below
the layout line. Where &= T——— LML
command istyped in thisareatyped the dataasasked for and then pr&s Enter Key

Command areused to an activity

ExampleTodraw aline. UseLinecommand

First Open anew fileor anoldfileuseany oneof thefollowing

a) Click anicononatoolbar with theleft mouse button

b) Click anoption on menu bar and select achoiceby clicking themouseonit

c) Atthecommandlinetypeacommand usingthekeyboard and then pressEnter
Key

i) Measuring Commands

GRID : Displaysagridof dotsat adesired spacing onthe screen.

Command: GRID (enter)
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SNAP : Specifiesa"round off" interval sothat pointsentered with the mouse
can belocked into aignment with thegrid spacing.

Command: SNAP (enter)

ORTHO : Restrictsthecursor to horizonta, or vertical use

Command: ORTHO(enter)

Osnap : Allowsfor selection of precise pointson selected objects

Command: OSNAP (enter)

AREA : Caculaestheareaof apolygon, plane, circle, or defined pointsaong
aboundary

Command: AREA (enter)

ii. Drawing Commands

CIRCLE : Drawscirclesof any size.

Command: Circle(enter)

LINE . Drawsdtraight lines between two points

Command: LINE (enter)

From Point : (pick apoint using themouse)

ToPoint : (Pick apoint usngthemouse)

ToPoint : (Pressreturntoendthecommand)

ARC . Drawsanarc (any part of acircleor curve) through threeknown points.

Command: ARC (enter)

POLY GON:Drawsregular polygonswith aspecified number of sides. Polygons
arePolylineentities.

Command: POLY GON (enter)

PLINE : Drawsapolyline which areconnected lineor arc segmentswith user-
determined width and taper

Command: PLINE (enter)

ELLIPSE : Drawandlipse

Command: ELLIPSE (enter)

iii) Display Commands

LIMITS : Setsthesize of the drawing paper. For size"A" drawing paper the
limitsshould be set for 10.5x 8.

Command: LIMITS (enter)

SCALE : Changesthesizeof objectsto the selected scalefactor

Command: SCALE (enter)

SAVE : Savesthecurrent drawingto hard drive

Command: SAVE (enter)
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ZOOM : Enlargesor reducesthedisplay areaof adrawing

Command: SAVE (enter)

PLOT : Plotsadrawingtoaplotting device, aprinter, ortoa"Plot File.
Command: PLOT (enter)

iv) Editing Commands

CHANGE: Alterspropertiesof selected objects

Command: CHANGE (enter)

ERASE : Erasesentitiesfromthedrawing.

Command: ERASE (enter)

Select objects or Window or Last: (Select objectsto be erased and
pressenter when finished)

EXTEND : Lengthensalineto end precisely at aboundary edge.

Command: Extend (enter)

Select boundary edge(s)...

Sdlect Objects(pick thelinewhich representsthe boundary edgewhich
lineswill be extended to) (pressenter when finished sel ecting cutting
edges)

TRIM . Trimsalineto end precisely at acutting edge. Command: Trim (enter)
Select cutting edge(s)...

Select Objects(pick thelinewhich representsthe cutting edgeof linein
which objectswill betrimmedto)
(Pressenter when finished sdl ecting cutting edges)

GRIPS : You can edit selected objects by manipulating grips that appear at
defining pointson the object. Gripsisnot acommand. To activate
gripssmply pick theobject. Small squareswill appear a variousentity-
specific pogitions. By selectingan end grip you can stretchtheentity to
changeitssize. By sdlecting thecenter grip you can movetheentity to
anew location. ToremovegripspressCTL-Ctwice. You canperform
thefollowingusing grips: Copy, Multiple Copy, Stretch, Move, Rotate,
Scale, and Mirror.

COPY : Createacopy of an object

Command: COPY (enter)

MOVE : Movessdected objectsto another locationinthedrawing

Command: MOVE (enter)

MIRROR : Createsasymmetricd reflected object fromtheorigind selected objects

Command: MIRROR (enter)
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ERASE : Deleteanobject

Command: ERASE (enter)

EXPLODE: Breaks an object into its components obj ect
Commend: EXPLODE (enter)

CHAMFER : Bevelsthe edgesof an object

Commend: CHAMFER (enter)

FILLET : Roundtheedgesof objects

Commend: FILLET (enter)

UNDO : SameastheU command but with moreoptions
Command: UNDO (enter)

REDO : Reversesthepreviouscommandif it wasan undo
Command: REDO (enter)

OFFSET : Createsparaléel copiesof lines, arcs, and circles
Command: OFFSET (enter)

DIVIDE : Placesmarkersalong sdected objectsdividingtheminto equal parts
Commend: DIVIDE (enter)

v) Creating Layers

LAYER : Createsnamed drawinglayersandassignscolor and linetypeproperties
tothoselayers.

Command: LAYER (enter)

A Layer & LinetypePropertiesdiaog box will bedisplayed. To add anew layer,
pick the New button. A new layer listing appears, using adefault nameof Layerl.
thelayer name can be changed by highlighting thelayer name. ColorsandLine
types can be assigned to each new layer by picking the color box to assignacolor
and pickingthelinetypebox to assign alinetype.

4.4.3 Limit setting

Thedrawing "limits' asdefined by AutoCAD isarectangular areainwhichyou are
dlowedtodraw. Thisistheareawhichwill bedisplayed whenyou"zoom" "al." Itis
alsotheareainwhichthevisiblegrid and snap grid areextended to

However, inpractica terms, if wewant to present adrawing likethe manually pencil
drawn 1:1 scale (full size) drawing, we can tell AutoCAD the drawing space we
requireand then AutoCAD will display agrid to the extent of thedrawing limits
Specified.

Toset drawing limitsin AutoCAD, you can:
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From Format menu, select Drawing Limits, or type LIMITSat command line
Enter the coordinatesfor apoint at thelower-left corner of thegrid limits.(0:0)

w np e

Enter the coordinatesfor apoint at the upper-right corner of thegrid limits,
4. Atthe Command prompt, enter grid display, and enter avalue of O.
4.4.4 Drawing of simple Machine parts

Detailed Drawings _ 30

Thefql lowing f_i gureisa2D figureandwherea I_ data ’— l\z?—_‘ “ \\\\ =

are being provided. We should be ableto replicate T - ‘\-:?\
thiswithease. 3 O \ s 3 Vi \
Step 1 ¥ ¥ \l
Draw thefollowingline )

Step 2

Draw the second line starting from theright end of the previoudly drawn
line
Use @50<-53todraw it, and you should have thefollowing.

Step 3
Draw alinestarting on theleft end of the 30 unit
line using @50<-79 (50 of length is arbitrary
chosen and the angle 79 isfound by doing 360-
90-64-127 - the Sum of anglesin any Quadrilatera
15360 degrees)

Step 4

Draw aline of of an arbitrary chosen length but make
sureit forms 64 degreeswith thelinewehavecreatedin

(You candothisby creating alineaigned withthelinewith
created in Step 2 and rotating it with 64 degrees
Counterclockwise)

Step 5

Createalineonthe open side of thequadrilateral from
the 2 pointssuch ashaving thefollowing.

&
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Step 6

UsetheFillet command with R=0to join thosetwo linesto close
that holeat the bottom of thefigure

32.5
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ASSESSMENT ACTIVITIES
Drawing, Viva

Theory Evaluation Questions

1) ExplainMessuringcommandsanditsuse (5)
2) Explain Drawing Commandsanditsuse (5)
3) ExplainDisplay Commandsanditsuse (5)
4) Explain EditingCommandsanditsuse (5)
5) Drawamechanica partsinAutoCAD (15)

LIST OF PRACTICALS
Module4

Irrigation and precision farming
Unit 1 Irrigation

1. Designsorinkler system, Practicedifferent Lay-outs& installation
2. DesgnDripsystem Practicedifferent Lay-outs& ingtallation
3. Prepareaseminar report on thetopic of mistirrigation and Fogger system

Unit 2 Pump for irrigation

1. Dismantleandidentify the partsof C F pump and assembleit
2. Ingtalationand maintenanceof C F pumps

3. Solvetheproblemsrelated to WHP calculation

4. Deermineefficiency of pumps

5. Identify partsof Jet pumps

6.

Dismantling and assembling of Reciprocating pump
Unit 3 Green house technology

1. Topractice Designingstructurefor green house

2. Sdectionof coveringmaterias

3.  Maketiny modd of Green House structure

4.  Sdect humidity control measuresfor green house
Unit4 Mechanical auto-cad

1. IntroductiontoAuto-Cad

2. Learn commands

3. Limitsetting

4. Drawing of smpleMachine parts




Reference Book [}

References
1) Elementsof Agricultura Engineering, Jagadheeswar Sahal

2) Fundamentalsof Agriculturd Engineering, Er. Sanjay Kumar, Er. Vishd Kumar,
Dr. Ram Kumar Sahu

3) Agricultura Engineering, AM Michad & T POjha)
4) MachineDrawingsand Mechanicd Auto CAD, Pl Varghese

Appendix

Important definitions used in agricultural engineering
Air blast sprayer: Itisamachine utilizing flow of air to carry droplets or particles of
spray material
Bio mass: It isthe plant matter created by the process of photosynthesis

Broadcasting: It is the process of scattering the seeds on the surface of seed bed in
arandom manner

Brush Feed Mechanism: A feed mechanism in which arotating brush regulatesthe
flow of seed from the hopper

Bund Former: It isanimplement which gathers soil and forms bund with the help of
trueforming boards

Chisel plough: It isaplough used to cut through hard soil by means of a number of
narrow things

Combine Harvester: It is a machine to cut a standing crop thresh and separate the
grains from straw and other plant materials

Dibbling : It is the process placing the seeds in the hole s made in seed bed and
coveringthem

Ploughing: Itisthe primary tillage operation, performed to shatter soil uniformly with
partial or completely inversion

Sowing: It isthe process of placing the seedsin the line at a desired depth
Subsoiler: Itisaploughwith asingletine which may penetrateinto the soil to adepth
up to 100 cm.

Transplanting: It isapproves of removing the seedlings from anursery and planting
theminthefield

Windmill: It is the machine which extracts energy from the wind and produce
mechanical energy




