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ABSTRACT

Itisessentialtoprovidegoodhousingandfarm layoutsforrearingand

milkingdairystockinthetropicstoreducetheextremeeffectsofairtemperature

andhumidity.Suchcontrolimprovesmilkproductionbyreducingstressanddisease

hazardsandalsomakingherdmanagementeasier.Environmentalcontrolincludes

sanitationandeffluentmanagement.Thischapterdiscusseshousingfornon-grazed

dairyherds.Housingrequirementsfortmilkingherdswithaccesstopasturefor

grazingaresimplerbecausetheyonlyrequireshedsformilkharvestingandformilk

rearingcalves.Thefeaturesofsheddesignspecificallytominimisetheadverse

effectsofheatstresswerediscussedinthepreviouschapter.Thischapter

concludeswithadetailedchecklistforplanningdairysheddesign.Withfeedtroughs,

thewidthshouldberelatedtothereachoftheanimals.whichisupto80cm for

maturedairycowseatingfrom thebaseofthetrough30cm abovegroundlevel.The

baseofthetroughshouldthenberaised10-30cm,withthefront50cm abovethis.

Cowsintiestallsarelikelytohaverestrictedreach.Feedingstripsshouldbe

positioned7-15cm abovecowfeetlevel,withanibwall40-55cm abovethefeeding

strip,toprotectthefeedfrom theeffluent.Feedbarrierwallswiderthan15cm can

restricthowfarstockcanreachintotroughsorontofeedstrips.Molassesblocks

areagoodsupplementandcanbeusedascarriersofnon-proteinNorminerals.The

blocksaresolid,andfairlyeasytomake,transportandstore.Molassesintakes

shouldnotexceed20%ofthetotalintake,becauseathigherlevelsitwilldepress

digestibility.
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1)INTRODUCTION

Factorstobeconsideredwhenchoosinglandfordairyfarmingarefertilesoils,

tevidenceoffloodingduringthewetseason,conveniencefortransportation,

proximitytomilkcollectioncentres,accesstosuppliesforfarmingand,ofgreatest

importance,yeas-roundsuppliesofsufficientcleanwater.Distancefrom factories

(whichmayreleasebadodoursorleadtopathogenicinfections)andtourbanareas

(wherepollutionfrom faneffluentwillnotbetolerated)shouldalsobekeyinfluences

onlocation.ThishasbeencoveredinsomedetailinChapter12.Theessenceof

goodsheddesignismakingthebestuseofnaturalventilation,withopensides,a

highandwell-pitchedrooftogetherwithanopenventalongthetop.Concretealleys

ofloosehousesshouldslopeinthedirectionofthemovementofmanure,witha3%

slopedowntheshed,butlevelfrom sidetoside.Theymustbeeasytocleanand

concretemakesasmoothersurfacethanbricks.Itmustallowforquickandfree

drainage.withalleffluentdirectedtowardsatank,eitherforbiogasorrecyclingas

fertiliser.Incountrieswheredriedmanureisavalue-addedproductforkitchenfuel,

floordesignsmaydifferslightlytothoseinothercountries,wherealleffluentis

directedtoopendrains.Thereareseveraloptionsforconstructingtheroof,suchas

iron,bricksorevenbamboo/mudinalowrainfallarea.Itisimportanttoconstruct

widelanewaystoincludethefeedingarea.Byraisingthewalkway,buildingcosts

wouldbereducedandfarmerswillgetabetterviewoftheirstock,whichwouldbe

belowwalkwaylevel.

1.1Considerationswhendevelopinghousingsystemsfortropicaldairyfarms.

1.Sufficientfeedingtroughspaceforeachcow.

2.Shadeoverthefeeding,aswellasovertheloafing,area.

3.Wirefencesinsteadofsolidwallstoavoidrestrictingairflow.

4.Plantingtreesonthewesternsidetolowerairtemperatures.

5.Sowinggrassorotherforagesintheareasurroundingtheshedforstockfeed.

6.Paintingbuildingswhitetomaximizereflection.

7.Ensuringsufficientspacebetweenbuildings.(fourtimestheirheight)

8.Shadingoverdrinkingtroughstokeepdrinkingwaterascoolaspossible.

9.Orientatingbuildingstomaximizewindsandshade.

10.Orientatingbuildingsnorth-southtoallowthesuntodrytheshedbeingvery

waryofsteepslopes.

Thechecklistattheendofthischaptercanbeusedwhenassessingthespecific

requirementsforsheddesignofparticularfarms



1.2Buildingfortheanimals.

1.Itisessentialthatwhendesigninghousingsystems,farmerskeepthe

followingkeyprinciplesinmind:

2.Toachievecowproductivity,farmersmustconsiderthetwinissuesofcow

comfortandhealth,wherehealthisthefreedom from infections,injuriesand

metabolicproblems

3.Toachievecowwellbeing,farmersmustlookatthetwinissuesofhousing

and.management,wheremanagementcoversallthenormalfarm practices

associatedwithdairyfarming.

4.Addressingcowcomfortandhousingmeansthatthefarm'sphysicalfacilities

mustbeoptimizedbeforeputtingcowsinsheds.

Cowsgrazinginapaddockhaveaccesstoforagesvirtuallyallthetimeandthe

concentratesatleasttwiceperday,atmilking.Thisshouldalsobethecasewhen

cowsaremaintainedinsheds.Theyshouldbeencouragedtomakeatleast12trips

eachdayfrom theirlaceofresttothefeedandwatertroughs.Thiswillonlyoccurif

thecowfeelsgood',hashealthyfeetandtherouteissafeandcomfortable.

Therearesixkeyhousingaspectsofcowhealthandwellbeing,namely.

 Water,withaccesstoclean,palatablewateratleast21hr/day.

 Light,withatleast6hr/dayofdarkness.

 Air,thatisfreshandclean.

 Rest,withadryandcomfortableplacetoliedownforatleast13hr/day.

 Space,socowscanwalktofeedandwatertroughsfrom theirfreestalls

withoutfear.

 Feed,inthatcowscaneatapalatableandwell-formulatedfeedforatleast21

hr/day.

2)Objectives

1.Shedsshouldbelocatedtomaximizenaturalventilation.

2.Cementfloorsshouldbeslopedformanuremanagementandbenonslipfor

cows"comfort.

3.Thereshouldbesufficientwateringpointsortroughsforallstock.

4.Cowscanbemaintainedintiestallsorbeloosehoused.Theycanbeprovided

withfreestallsorhaveanopenloungingarea.

5.Additionalhealthfacilitiesshouldincludetreatmentareasforsickstockanda

calvingareatopermitcloseattention.



6.Youngstockshouldbehousedaccordingtoage

7.Accesstoanoutdoorareaprovidesformoreeffectivenight-timecooling.

8.Aseparatemilkingparlourwillaidinmilkinghygiene

9.Goodsanitationisveryimportantforbothcowcleanlinessandeffluent

disposal.Recyclingeffluentwillreducenecessaryfertilizerinputstoforage

productionareas.

3)LITERATURESURVEY

 ThroughoutAsia,dairycowshavebeentraditionallyhousedintiestallsheds.

botisgraduallychangingasSHIDfarmersrealisethebenefitsofproviding

stockwithspacemovearound.loosehousingcanbeoftwotypes,eitherwith

acommonlyingareawithopenloungingorwithcubicles,knownasfree

stalls.

 Inopenloungingsystems,cowscanliedownanywhere.Thefloorcanbe

earthenorcement,generallywithbeddingmaterial,withthebasebeingwell

drained.Indryclimates,earthenfloorswithoutbeddingcanbeusedaslong

asthedrymanureisfrequentlyremoved.Theloafingareabehindthefeed

troughsshouldbecementandatleast3m wide

 Withfreestalls,eachcowisprovidedwithacubicle,whichshemayenterand

leaveatwill.Cubiclescanbearrangedinasingleroworinmorethanonerow

withacentralfeedingalleyorwithfeedingalleysalongthesidewalls.The

cubiclescanbearrangedwithcowsfacingoneanother(head-to-head)orthe

otherwayaround(tail-to-tail).

 Withthetail-to-tailarrangement,acentralloafingalleywithawidthof2.2m

betweenthecubiclesisneeded.Ifthecubiclesarehead-to-head,twoloading

arecasbehindeachrowarenecessary.Usuallyoneoftheloafingalleysis

combinedwiththefeedingalleybehindthefeedtroughs.Thetotalhousing

areaneededinthiscaseisnolargerthanthetail-to-tailarrangement

3.1Freestalllayouts

Thesizeofthecubiclesdependsoncowsize.Forcows

 weighing400-500kg.theyshouldbe104-109cm wideand198-208cm long.

 weighing500-590kg,theyshouldbe109--114cm wideand208-218cm long.

 weighing590-680kg,theyshouldbe114-122cm wideand229-244cm long.

3.2Thesurfaceofthefreestallshouldhaveaconsistentfallof2%.Itshould:

 Becomfortabletothecowstoencouragehighoccupancy.

 preventhockdamageandotherinjuries.



 Beeasytocleanandbedurable.

 Becosteffectivetoinstall.

Theideallyingsurfaceissoft,absorbsmoistureanddoesnotpromote

thegrowthofbacteria.Whencowsareforcedtoliedownonhardsurfaces,

theydonotliedownforlong.aremoreeasilyunsettledandmaydevelopknew

andhocklesionsandswelling.Thefloorofthecubiclescanbecarthenwitha

thicklayerofbedding,orcanbesolid,withasofttoplayer.Thesimplest

beddingispackedearthorsand,thisbeinginexpensivebutrequirescareto

maintainaitsurface.Sandisquicklypushedaroundbycows,soitshouldnot

beusedwithmechanicalorliquidmanurehandlingsystemsbecauseitfillsup

storagetanksandisveryabrasive,damagingequipmentsuchasmanure

pumps.Aconcretefoundationwithadisposablebeddingofchoppedstraw,

sawdust.woodshavingsorcrushedcorncobsismorecommoninEurope.

becausericehullsarenoreadilyavailable.Ricehullswouldmakeideal

beddingforfreestallsbuttheirhighsilicacontentcoulddamageliquid

manurehandlingequipment.Hardsurfacesshouldhaveaslopeofatleast1%

sothaturinewilldrainintothealleys.Rubbermatsandcowmattressesare

newinnovationsforfreestallsbutthethinones(10mm orless)haveshort

lifespans.Thickerones(25-30mm),althoughmoreexpensive.arelikelytobe

morecosteffectiveinthelongterm.Thefrontofthecubicleswiththick

beddingshouldbe1.2m highandtheback0.85m.Incubicleswithsolid

floors,thesemeasurementsare1.1and0.75m,respectively.Topreventthe

cowfrom soilingthecubicle,shoulderandheadrailsareneeded.This

provisionwillforcecowsbackwardswhentheystandup.Thedistanceofthe

adjustableshoulderrailtothebackofthecubicle,measureddiagonally,

shouldbeabout1.8m;theheighttothecubiclefloormayvarybetween0.9

and1.05m.

4)DESIGN,CONSTRUCTION&WORKING

4.1MATERIALS

Sr.No. PARTNAME QUANTITY

1 SolarPanel 1

2 DCMotor 1

3 IrrigationSystem 1



Model

4 PlasticBase 1

5 BaseOfCowShed 1

6 ToproofOfCow

Shed

1

7 Woodensticksfor

roofsupport

4

8 Bowlforstorage

representation

2

9 Bucketsforwell

representation

1

10 Pipesforwater

supply

1

11 Toyforanimals

representation

8

Table-1MaterialUsedinDesign

4.2DESIGN&CONSTRUCTION

Fig.-1.A-SolarPanel,B-IrrigationSystem,

C-D.CMotor,D-CowShade.

4.2.1)SolarPanel:

Itisbasicenergyconvertorofoursystem whichconvertsolarenergy

intoelectricity.Asourpurposeistouseofnaturalenergysource,we

choosethesolarenergy.Theelectricitygeneratedfrom solarpanelwill



beforwardedtoDCmotorwhichwillsuckthewaterfrom thewell.

Panelisof12V&40woutput.

4.2.2)IrrigationSystem:

TheFirstapplicationofsystem.Waterwillfirstcirculatedthroughthe

irrigationsystem thenforwardto furtherapplication.Thesizeand

spaceofirrigationlayoutwillbedependupontheapplicationinthe

farm.

4.2.3)D.C.Motor:

DirectCurrentmotorwillusedforsuckthewaterfrom representation

ofwell.Thiswaterwillfurthercirculatedinirrigationsystem.Themotor

capacityis12v.2.2A.iththiscapacityitcandischargemin3Ltomax

6L.

4.2.4)CowShade:

TheShedismadeupofatraywhichwillactasaflourforshed.This

shedismadeupof18*18".Afoam sheetisusedastoproofofshed

whichhasdimensionsas2424.Thisfoam isattachedwithflourby

meansoffourwoodensticks.

4.2.5)BiogasPowerplant:

Oneoftheapplicationofthesystem.Whenwaterfrom thecowshed

willbeusedforcoolingofanimalsandcleaningofshed,thensame

waterwillusedtocleantheshedandallwasteproductswillgetswiped

throughtheshed.Thiswastewillgetcollectedinbiogaspowerplant.

Aswatergetmixedwiththemixturethenthereisnoneedofaddition

ofwater.Thisreducesneedofmanpoweralso

4.2.6)Pipingarrangement:

Thisarrangementtakesalmostallplaceinthegivensystem.Itstarts

from whenattachedtomotortosuckoutthewaterfrom thewell.Then

inirrigationsystem widerpipingsystem included.Thensamewaterwill

becirculatedtocoolingsystem storagetankthroughpipes

4.3WORKING:

SolarCowShedisanmultiapplicationprojectbasedonsingleenergysource.

Theprojectisprototypewhichrunsonsolarenergy.Alsoithasanagricultural

application.A motorwhichwillrunonsolarenergywillbeplacednearwelland

motorwillsuckthewateruntilsolarenergyisavailable(average12hoursperday).

Thiswaterwillbecirculatedfirstlytoirrigationsystem whichissprayedthroughout

thefarm.Thensamewaterwillpasstostoragetankwhichplacedonroofofcow



shed.Thetankhastwooutlet.Firstoutletisgiventodrinkingwaterpurposeof

animalsandsecondoutletgiventoshowersystem providedabovetheanimals

exactly.Thus waterwillsupplythrough both outletsimultaneously.The water

providedtoshowersystem willfurtherusedtocleanwasteofanimalsandsame

wastewillpasstobiogaspowerplantlocatedbesidetheshed.Followingareseveral

applicationsofprojects.

1.Irrigationsystem.

2.Drinkingwaterforanimals.

3.Coolingpurposeofanimals.

4.Cleaningofcowshade.

5.Biogaspowerplant.

5)Generalconsiderations

Considerationswhenplanningfreestallsheds

5.1A)System design–

1.Allowforeasycowmovementsaroundtheshade.

2.Stallsshouldbecomfortableandclean.

3.Shouldallowforregularmanureremoval.

4.Provideeasyaccessformachinerytofeedout

5.Allowformultipleroutesfrom stallstofeedingarea,toovercomedominance

withinherd.

6.Feedingspaceandfreestallsshouldbeproportional.

7. Stalls,feedingandwateringspacesshouldbearrangedinmodules.

5.2B)Modulardesign–

1.Nomorethan60stallspermodule

2.Modulescanbemanipulatedtomatchsiteconstraints

5.3C)StallSizing

1.Dependsoncowsize(weightandbodydimensions).

2.Sizebasedonlargest25%ofcowsingroup.

3.Provideadequateroom forlyingdown,aswellasnecessaryforwardand



sidewayslungingtostand.

5.4D)Stallslope

1.4%slopefrom fronttorear.

2.3%lateralslope,socowslieinsamedirectionfacingdownslope,tominimise

teatinjuries.

5.5E)Stallcurb

1.Minimum of200mm abovealleyway

5.6F)Alleywidth

1.3-3.6m wideavoidingsharpturns

5.7G)Crossovers

1.Locateevery20-25stalls,thatisevery24-30m

2.4.5-4.8m wide,soonecowcandrinkandtwocowspassbehind

3.Elevatefloorslightlyabovestallcurb,allowcrossovertodrainintoalley

5.8H)Beddingmaterial

1.Inorganic(sandorrubber).

2.Organic(sawdust,straw,hay,compostedmanureorricehulls)Atleast100

mm thicknessofricehulls,sawdustshavingsorsand.

3.Considerhygiene,degreeofcompressionwhencowliesdown,performance

overtime,howitwillinteractwitheffluentdisposalsystem.

Openloungescreatetheirownproblemsofregularlyremovingandcleaning

thebeddingandensuringallcowswilluseitinpreferencetolyingondirtycement

walkways,andhenceincreasingpotentialmastitis-producingareas.

5.1)Considerationsinflooring

Therequiredfloorslopedependsonthecleaningmethodadoptedandthe

naturalslopeofthesite.Aminimum slopeof0.5%(1in200)isrequiredtoprevent

poolingofwater.Steepcowalleys(greaterthan1in15)willresultincowsnot

standingperpendiculartothefeedtrough,butstandinguphill.Floodwashingofthe

cowalleyideallyrequiresaslopeonbetween2.5%6(1in40)and3.0%%(1in30),to

achieveacceptablewashwithminimum amountsofwater.Iftheslopeislessthan

2.5%%,thevolumeoffloodwashwaterrequiredincreasestogetextrawaterdepth

tocompensateforthelackofslope.Thereshouldnotbeanysidewaysslopeoncow

alleyswithfloodwashing,Iffloodwashingisnotused,thecowalleyshouldhavea

2.5%%slopeawayfrom thefeedtrough.Hosewashinganddryscrapingarenot



slopesensitive.sothesiteslopewillinfluencethealleyslopes.Thefeedalleyneeds

aconcavefloor(with50mm fall)slopingawayfrom thefeedtothecentreofthe

alleytopreventrun-offwatermixingwiththefeed.Thelong-waysslopeshouldbe

thesameasthecowalleys.Cowscanbestandingorwalkingonshedfloorsforup

to10hr/day.Intiestalls.cowsshouldbeprovidedwithrubbermatstocushionthe

hardconcretefloors.Withloosehousing,concretefloorsshouldberoughenedto

reduceslippage,butnottooroughtowearouthooves,leadingtolameness

problems.Anotheralterativeistoinstallgroovesorpattersinnewconcretefloors.

Thesecanevenbecutintooldconcretefloors.

Groovesshouldbepositionedsothatatleastoneofthefourfeetlandsina

groovewhenevercowsputtheirfeetdowntostopslippage.Parallelgroovesshould

bespacesabout15cm apart.12mm wideand12mm deep.Althoughplacing

groovesperpendiculartothelengthofthealleywillmaximisetheireffectiveness,

theymaycompromiseremovalofshedeffluent,sotheyshouldbelocatedparallelto

normalalley-waycowflow.Anti-slipaggregatesmixedinwiththetoplaverof

concreteorepoxyfloorcoatingscanbeappliedtoexistingfloors.Anotheralterative

inareasofhighcowusage,suchasinfeedingalleys,isconstructionofsynthetic

rubberfloorssuchasthoseusedonathletictracks.

5.2)Watertroughs-

Stockmustbeprovidedwithsufficientdrinkingwateratalltimesandthe

system shouldbeabletosupplyatleast20L/cow/hrtomeetlikelypeakdemand.

Theoptimum temperaturefordrinkingwateris15-17"C.Watertroughsshouldbe

wellseparated(butwithin15m)from feedtroughs,withthesamewatertrough

servicingadjacentpens.Troughdesignshouldallowforregular,easycleaningswith

aremovablebungforcompletedrainage.Eachcowshouldbeprovidedwith75mm

oflinearwateringspaceinfreestallsheds,whileforcircularwatertanks,one

wateringspace(60cm oftankperimeter)shouldbeavailableforevery15to20

cows.Awaterdepthof15-20cm helpskeepwatercooler.freshandeasiertoclean

becauselessdebrisaccumulates.Theoptimaltroughheightis60-90cm from the

groundtothetopofthetrough.RoundIfcowsaretethered,itispossibletoinstall

individualcattledrinkers,withtwoanimalssharingonedrinker.Toensurewateris

freelyprovided,troughsneedtohavefloatvalves,ratherthandependonahose

wheneverthefarmerdecidestorefillit.Asinglewateringtroughsystem cancontrol

waterlevelsinunto10smalltroughsjustbyonefloatvalveinacentralreservoir

withsyphonpipesleadingtoallthetroughs.

5.3)Feedtroughsandfeedingstrips

Itisimportantthatallstockcaneatcomfortablywithminimalcompetition.

Whetherfeedingintotroughsorontocementfeedingstrips,70cm offeedingspace

shouldbeallocatedpermaturecow.Forafeedingstringortroughwhencowseat

from bothsidesofthestrip,hencefaceeachothertoeat,thisequatestoatotal

feedingstripallocationof35cm/cow.Troughspacecanbereducedto45cm/head



for6-month-oldcattle,orto55-60cm/headforstock18monthsoldWithfeed

troughs,thewidthshouldberelatedtothereachoftheanimals,whichisupto80cm

formaturedairycowseatingfrom thebaseofthetrough30cm abovegroundlevel.

Thebaseofthetroughshouldthenberaised10-30cm,withthefront50cm above

this.Cowsintiestallsarelikelytohaverestrictedreach.

Feedingstripsshouldbepositioned7-15cm abovecowfeetlevel,withain

wall40-55cm abovethefeedingstrip,toprotectthefeedfrom theeffluent.Feed

barrierwallwiderthan15cm canrestricthowfarstockcanreachintotroughsor

ontofeedstrips

5.4)Feedstorage

Feedsshouldbestoredinsecureandvermin-prooflocationswitheasy

accessforthestock.Theyshouldbelocatedwellawayfrom waterways.Mostfeeds

aresourcedinbassalthoughlargerfarmsmayhandlefeeds,suchasby-products,in

bulk.Inthesecases,goodroadaccessfortrucksinessential,withthefeedbunkers

undercover.Suchbunkersshouldhaveconcretefloorsandbrick,concreteblockor

refabricatedorreinforcedcementwalls.Forstoringby-productswithverylowdry

mattercontents,soilrampsadjacenttothesebunkerswillaiddischargefrom trucks.

Foragescanbeconserveddryashayorstraw.ormoistassilage.Hayor

strawmustbestoredinweatherproofbuildingsandshouldnotbestoredinconfined

placesifitislikelytobemost,whereitcancatchonfire.Silagemustbecontinually

coveredwithplasticcheatstoexcludeanysirpriortofeedingoutSilagescanbe

storedabovegroundinbunkersorbelowgroundinpits.In-groundpitsarebestfor

long-term storagebutabove-groundstorageisreferredinareaswithhighrainfall.

Bunsorstacksaresilageunitswithoutstructuralsupport,butwiththeirhighsurface

area-to-volumeratios,plasticcostspertonnesilageandwastageratescanbehigh.

Bunkersorclampsilosarethemostcommonstoragesystems,whileindividually

coveredbalesorstretchablebagsareoftenusedinregionswellservicedbysilage

makingcontractors.Thedimensions,particularlytheirwidth,shouldbedetermined

priortotheirconstruction,basedonthepredicteddailyrateofremovalfrom the

silagestack.

Silagescanproducealotofliquid.calledleachates,duringstorage,whichis

verycorrosiveandlethaltoaquaticlifeifitescapesintoriversorstreams.The

productionofleachatescanbereducedbyincorporatingdrymaterial,suchasrice

straworricebran,atthebaseofthesilagebunker.

5.5)Preparingconcentratemixtures.

Itisrareformilkingcowstobeofferedonlyonetypeofconcentrate.because

oftheirhighnutritivedemandsandthepoornutritivevalueoftropicalforages.

Concentratemixturesusuallycontainavarietyofenergyandproteinsupplements

togetherwithminerals.usuallymacromineralsand.forhich-vieldingcows,maybe

evenmicrominerals.Oneverysimplemethodofhandmixingacomplexconcentrate



mixforstorageopimmediatefeedingistospreadeachingredientontopofeach

otherinlavers(eventhemineralpre-mixes)thencollectthemixtureintobagsor

bucketsbyshovellingitperpendiculartothefloor.Thismethodisideallysuitedfor

dryconcentrateingredients,althoughitcouldbeusedeachdayforofferingmixtures

containingwetby-products,suchascassavaorsoybeanwaste.

Molassesblocksareagoodsupplementandcanbeusedascarriersofnon-

proteinNorminerals.Theblocksaresolid,andfairlyeasytomake,transportand

store.Molassesintakesshouldnotexceed20%ofthetotalintake,becauseathigher

levelsitwilldepressdigestibility.Ifthebasicingredientsofconcentratemixturesare

stored,aspacemustbeallocatedtoblendthem intoaformulation.Handmixing

maybepracticalwithsmallherdsofstock,butamechanicalmixerispreferredto

ensurecompleteblendingofmixesforlargergroupsofanimals.Theseformulations

areeitherplacedontopofforagesorfedoutfollowingremovalofresidualforages

from thefeedingtroughs.Withverylargeherds,however,amixerwagonisagood

investmenttoensureconsistencyofrationformulations.Suchmixturesarecalled

totalmixedrations,orpartialmixedrationsifstockalsohaveaccesstograzed

pasture.

Thetraditionofmixingwaterwiththeconcentrateportionoftherationis

widespreadthroughoutAsia.Farmerswronglybelievethatcowswillbetteruse

concentrateslurriescomparedwithdrymixes.Thismaybeonewayofproviding

additionalwater,inhousingsystemswherethereislimitedfreeaccessandstockare

onlyprovidedwithrestrictedtimestodrink.However,givenfreeaccesstowater,

thereisnoneedtofeedslurriesofconcentrates.Cowscanbefedtheirroughage

portiononaflatareaofconcretewithnosides.Itisalsoeasiertocleansuchaflat

feedingarea.Thereforefeedtroughscouldbecomesuperfluous.

6)AdditionalFeatures:

6.1)Additionalhealthfacilities

Toensuregoodhealthcare,sufficienthealthfacilitiesareneeded.Sheds

shouldincludeadditionalstallsforsuchpurposes.Theseareasfollows:

 Atreatmentareaforconfininganimalsinheat,artificialinsemination,routine

healthchecks,pregnancydiagnosisandexaminingsickcows.Because

animalsareusuallyseparatedwhentheyleavethemilkingparlour,the

treatmentareashouldbelocatedcloseby.Thewidthshouldbeatleast0.7m

percowandthelength3m.Itisconvenienttohaveaseparatemovable

veterinarydrugandequipmentboxfortreatinghoofproblems.ortrimming

hoofs,takingbloodsamples,andsoon.Thereshouldbeonetreatmentstall

per20stallswithaminimum oftwo.

 Aseparationareatotreatsickcowsproperlyandpreventthespreadof

disease.Itshouldbelocatedclosetothemilkingparlour.Thecowscanbe

housedinthisareain1.2m stalls,whichcouldbechangedintopens.Drinking



watershouldbeavailable.withconcretefloorandgutterstoallowfor

frequentcleaningandsanitising.Thereshouldbeonetreatmentstallper30

stallswithaminimum oftwo.Withtiestalls,thereislittleneedforaspecial

separationarea.

 Acalvingarea,topermitproperattentionatthiscriticaltime.Withloose

housing,cowsmayneedtobetiedupinstallsandshouldcalvedownaway

from themilkingherdandclosebythecalfpens.Aswiththeseparationarea,

easeandthoroughnessofcleaningandsanitationarekeyfeatures.There

shouldbeonecalvingstallper30stallswithaminimum oftwo.

 Footbathsshouldbeavailable;theyshouldbeatleast2m longand0.15m

deep.Thewidthshouldbethesameasthepassagetopreventcowsfrom

bypassingthebathwithoutusingit.

6.2)Calfcages

Containingeachcalfinaraisedmetalcageprovidesthebesthousing

becausetheyareisolatedfrom eachother,liveinawell-ventilatedandcleanpen,are

easiertofeedandwater(becausethereareddoesnothavetobenddowntofeed

them)and,ofmostimportance,allowsformucheasierindividualsurveillance.

Calvesshouldliveincagesupto3weeksofage,afterwhichtheycanbemovedto

individualpens.Eachcageshouldbe110cm long,75cm wideand105cm high

(includingthelegs).Therearofthecageisaremovablegatetoputthecalfintoor

removeitfrom thecage.Thefloorcanbemadefrom woodorplastic,withthefloor

latticeperpendiculartothelengthofthecage.Thespacebetweenfloorboards

shouldbe1.5-2cm.Thecageshouldstandonlegsandbe30cm abovefloorlevel.

Toavoidinjuries,thereshouldbenosharpedgesinsidethecage.Themetalbars

shouldbeabout15cm apart:anynarrowercanleadtoinjuriesifcalvesgettheirlegs

stuckbetweenthemetalbars.

6.3)Outdoorareafornight-time:

Oncethesunsets,outdoorareasarecoolerthaninsideanyshed.Saudi

Arabiandairyfeedlotshavethem,asdomanyAustraliandairyfeedlots.Theyare

muchlesscommoninAsiabecauseofthehighrainfallandproblemswithmud.

Wherecowsarecommonlyhousedoutofdoors,theyshouldbeanintegralpartof

anysheddesign.Whetherthefloorneedstobeconcreteorbrickorjustplaindirtis

anotherissue.Cow willeatmoreduringthecoolerpartoftheday,soprovisionmust

bemadeforadequatefeedingspace.Itisbettertoprovidethebulkoftheforagein

theevening,particularlyduringsummer,sofeedingspaceisimportant.Freeaccess

toadequatewateringspaceisessential.Also,becauseitiseasiertoobserveoestrus

whencowsarelooseinayardatnight,permanentlightingisimportant.Alounging

areaforthemilkingherdshould:

 Belocatedinawell-ventilatedarea.

 Bewelldrained.



 Haveadirtorgravelsurface.

 Provideatleast5-10m/cow.

 Incorporatewatertroughs.

 Incorporatetroughsforfeedingforages.

StorageofveterinarydrugsandotherdairyequipmentVeterinarydrugs

shouldbestoredinadarkcupboardor,ifrequired,insidearefrigerator.Forsecurity

purposes,thecupboardshouldbelockable.Otherdairyequipment,suchas

detergentsandsanitizersforcleaningmilkingmachinesandequipmentfortrimming

feetordehorningcalves,shouldalsobestoredinaspecificlocation.Milk-harvesting

equipment,suchasbuckets.sievesandmilkcansshouldbestoredofftheground

andhangingupsidedowntoaiddrying.

6.4)Farm office

Maintaininggoodfarm recordsismucheasierinafarm office.Anareaat

homeorinthedairyshedshouldbededicatedtokeepingrecords.Itmusthavea

deskandgoodlighting.Itmustbeaquietplacetosetuptheofficefiles(preferably

inafilingcabinet),computerandofficesupplies.Thehowandwhenofkeepingfarm

recordsdependsonthepersonrecordingthem.Computersareveryconvenient,but

requiremoneytopurchaseandskillstooperateefficiently.Recordkeepingshould

begivenashighapriorityasotherfarmingactivities.Suitablechairsandtables

shouldbeincludedforbusinessmeetingswithserviceprovidersandotherfarm-

relatedvisitors.

6.5)Staffquarters

Farm staffshouldbeprovidedwithspacetoeatandrelaxwhenoffduty.This

couldincludeashowerandtoilet,foodpreparationareaandstoragefortheirwork

clothes.

6.6)Milkharvesting

Onceadecisionismadethatcowsareallowedoutsidetocooldownatnight,

itseemslogicaltoplantheirmovementsaroundmilkingtimes.Aseparatemilking

areahasmanyadvantages.Itcanbecentrallylocated,requiringonlyonesupplyof

hotwater(forcleaninganimalsandequipment).Dailyhosingdownandweekly

disinfectingwillminimiseenvironmentalconstraintstogoodmilkquality.

Furthermore,iffarmerseventuallydecidetoinvestinmachinesformilking,one

milkingareaminimisesproblemswithlowvacuum pressuresinlongairlinesMilking

hygieneisverypoorlymanagedinmanycountries,particularlythosewherefarmers

arenotrewardedfortheirmilkquality.



6.7)Designsofmilkingparlours.

Allparloursshouldhaveahigh-qualityconcretefloorandmetalrailsfor

durabilityandeaseofcleaning.Wallsarenotrequired,but,ifincludedtheyshouldbe

atleastplasteredmasonrywalls.Thepitwherethemilerstandsshouldhaveafloor

level90cm belowthatofthecowsforthemostcomfortableworkingposition.The

numberofstandsisdeterminedbytheallowablemilkingtimeoftheherdortime

takenbythecowstoeattheconcentraterationsusuallyfed.Parlourscanbeofthe

followingtypes:

 Abreastparlour-Themilkierandthecowssharethesamefloorspace.Cows

canenterandleaveindividually.Thestandsshouldbe1-1.1m widewhena

bucketmilkierisusedorwhenthecowsarehandmilked,while0.7-0.8m is

adequatewhenapipeline-milkingsystem isused.Thewidthforthemilkier

shouldbe0.6-0.8m.Themaindrawbackistherelativelylongdistancetowalk

betweenmilkingpoints,andthecowsobstructingthemilkier.

 Tandem parlour-Thisallowsforindividualcareofthecows,buthaslarger

spacerequirements.

 Walkthroughparlour-Cowsenterandleaveinbatches.Thenarrowerwidth

canbeanadvantageiffittedintoanexistingbuilding

 Herringboneparlour-Thisprovidesacompactworkingareaandallows

feederstobefixedtothesidewalls.Threeorfourstandsoneachsideshould

sufficeforupto80milkingcows.Itspopularityisduetoitssimplicityand

highcapacity(measuredascowsmilkedpermanhour).However,theriskof

cowskickingthemilkierisgreaterthaninarbourswherethemilkierstands

besidethecow

 Rotaryparlour-Becausetheseareexpensivetoinstall,theyarebettersuited

tomuchlargerherds

Itisbesttoequipmilkingparlourswithgrainfeedersthatalloweachcowto

befedinproportiontohermilkproduction.Becausecowsexpecttobefedwhile

beingmilked,theywillentertheparlourmorereadily,thussavingsomelabour.Each

cowcanbemanuallyfedherrationusingameasuringscoop.Anentrancetoa

milkingparlourthatisstraight,withnoturns,willensureasmoothandconvenient

operation.Oncetrained,stockwillwalkreadilyintotheparlour.Asingle1cm step

willhelpkeepmanurefrom beingcarriedintotheparlour.Anexitleadingtoan

uncrowdedareawillfacilitatetheflowofcows.Itshouldbenarrow(70-80cm

dependingonthesizeofthecows)tokeepthecowsfrom turningaround.



6.8)Milkroom andcooler.

Sanitationistheprimaryconsiderationinhandlingmilk,whetherfrom ahand-

otmachine-milkedcow.Adequatesuppliesofpotablewaterareessentialfor

cleaningthemilkingequipmentimmediatelyafteruse.Hotwater(85°C)mixedwitha

chemicaldetergentarerequiredforeffectivecleaningandcoldwaterusedfor

rinsing.Milkshouldbehandledinaseparateareathatcaneasilybecleanedandis

freeofinsects,birds,rodentsanddust.

Themilkroom shouldbewellventilated,withaconcretefloorsloped20mm/m toa

drainandwithmasonrywallshavingasmooth,water-resistantsurfacethatcanbe

easilyandthoroughlycleaned.Ondairyfarmsofsufficientsize,themilkiscooledby

coldwatercirculatedbetweenanevaporativewatercoolerandamilkcooler(plate

heatexchange),throughwhichthemilkispasseduntilitisadequatelycooled.Where

milkistransportedincans,coolingcanbeaccomplishedthroughacoil,whichis

immersedinthecan.Thelargerscalefarmer,havingapipelinemilkingsystem,and

milkcollectionbyatanker,willrequirearefrigeratedcoolerandholdingtankWith

machinemilking,thevacuum pumpandenginethatpowersit,shouldbeputina

separateengineroom.

6.9)Sanitationandeffluentmanagement.

Dairyfarm effluentisbothaliabilityandanassettothesmallbolderfarmer.It

isaliabilitysofarascontaminatingfeeds,encouragingfliesandanimalhealth

issuesareconcerned,whereasitsroleinfertilisingforagesisanasset.Unfortunately,

itsfullpotentialisnotrealisedunlessallthenutrientscontainedintheurineare

returnedtothepastures.Thenitrogeninurineiseasilylostthroughvolatilisation,

unlessitisstoredandrecycledtothepasturesinliquidform.Eachdayeachcow

produces30-35kgfaecesand12-16kgurineplusshedeffluentfrom washingdown

floors.Eachdaya50cowshedthenproduces1.6-1.8tfaecesplus700-1000Lurine,

whichisequivalentto1.5-2m volume,excludingrainfallrun-off.Thereforeitis

importantto:

 Designfloorsforefficienteffluentrun-of

 Ensurethattherearesuitableguttersandsufficientwashdownwatertokeep

floors.Clean.

 Ensurethattheeffluentpitandpondhassufficientcapacity

 EnsurethatthebaseofthepondisIm abovethewatertable

 Provideequipmenttohandlesolideffluentforrecyclingontotheforagearea.

 Provideequipmenttoremoveliquideffluent,suchasapumpandpipesthat



leaddirectlytotheforagearea.

 Beawarethat'socialstandards'arealwayschanging.

 Consideranareatodrymanureforbricksorcookingfuel.

6.10)Effluentasaliability:

Themanagementofanimalmanurerepresentsamajorhealthhazardon

smallholderfarmswiththeproblem increasingwithherdsize,unlessspecific

facilitiesareconstructed.Theproblem isassociatedwithanumberofissues,such

as:

 Thequantityandqualityoffaecesandurineproduced.

 Theadequacyandfrequencyofremoval.

 Storageinproximitytotheshed.

 Labouravailability.

 Themethodsofstorageanddisposal.

 Thevalueanduseofmanure.

 Communityconcernaboutpollution(smell,aswellascontaminationof

groundwaterandwatercourses).

Thehumanhealthhazardsarebecomingmoreseriousthanpreviously

realised,duetoinadequatesupervisoryandsanitarymeasures.Forexample,in

Thailand,asurveynotedwastewaterfrom SHIDfarmsconstitutedaconsiderable

risktopublichealth.Achecklistforplanningdairysheds

6.11)Physicalaspects:

 Aspectofshedwithrespectofwindandsun.

 Flooring(material,slope.

 Rubbermatsforfloors.

 Woodenormetaluprights.

 Roofheight.

 Roofingmaterial('colourbond'ortiles).

 Maximum naturalventilation.

 Feedtroughs(cement,woodorothermaterial.

 Waterdrinkers(automatic,troughplusfloatvalve,troughplushose).

 locationnearfeed-growingareas(foreffluentrecycling).



 Designshedtoalloweasystockobservation.

 Wideaislesforeaseofcarryingheavyloads.

6.12)Services

 Electricity(singleorthreephase).

 Water(drinking,cooling,washing,sanitising).

 Waterheating(liquidpetroleum gasorfire).

 Waterforwashingdown,tapsandhoseforfloorflushing.

6.13)Environment:

 Insulationforunderroof.

 Sprinklersforcooling.

 Hoseforwashingdownhotcows.

 Coolingfans(largeoverheadorsmallmoveable).

 Fansforallmilkcowareasorjustforhigh-yieldingcows.

 Computerisedsystem toinitiatespecificcoolingcycles.

 Planttrees,grassaroundsheds.

6.14)Effluentdisposal:

 Suitablegutterstokeepfloorsclean.

 Effluentpit(suitablecapacity).

 Onelargepitforseveralsheds.

 Liquideffluentremoval(pumpandpipes).

 Solideffluentremoval.

 Locationoffoddergrowingareasforrecyclingareatodrymanureandmake

bricks/cookingfuel.

1.6.15)Feedingfacilities:

 Separatefeed-storageareas.

 Bird,verminandinsectproof.

 Silagepits.

7)CONCLUSION



Futureresearchshouldbeconductedontheeffectofclimatechangeonheat

stressinpastureddairycowsaswellasheatabatementtechniques,especially

withinpasture-basedsystemsandindifferentlocations.Furthermore,research

shouldinvestigatewhethershadeuseduringthehottesthoursofthedayismoreor

lessbeneficialtothecowthangrazing.CompletepasturecoveragebyPVsystems

mayallowforsimultaneousgrazingandcoolingofcows.Agitolaliasmayprovide

anacceptablemethodofheatabatementtopastureddairycows,althoughmore

long-term studiesshouldbeconductedtogainaclearerpictureoftheeffectsof

solarshadeondairycows.Futureresearchonsolarsystemsinapasturedairy

system shouldexploretheeconomiceffectsofthesolarsystem aswellaslong-

term effectsonmilkproduction,reproductiveperformance,BW,andfatplusprotein.

Fig.-2ModernCowShademodel
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