
Role of Livestock in Indian Economy

Livestock plays an important role in Indian economy. About 20.5 million

people depend upon livestock for their livelihood. Livestock contributed 16% to

the income of small farm households as against an average of 14% for all rural

households. Livestock provides livelihood to two-third of rural community. It also

provides employment to about 8.8 % of the population in India. India has vast

livestock resources. Livestock sector contributes 4.11% GDP and 25.6% of total

Agriculture GDP.



Livestock Resources

India is
 World’s highest livestock owner at about 535.78 million
 First in the total buffalo population in the world - 109.85 million buffaloes
 Second in the population of goats - 148.88 million goats
 Second largest poultry market in the world
 Second largest producer of fish and also second largest aquaculture nation in the

world
 Third in the population of sheep (74.26 millions)
 Fifth in in the population of ducks and chicken (851.81 million)
 Tenth in camel population in the world - 2.5 lakhs



Contribution of livestock to people

The livestock provides food and non-food items to the people.

1. Food: The livestock provides food items such as Milk, Meat and Eggs for human
consumption. India is number one milk producer in the world. It is producing
about 176.34 million tones of milk in a year (2017-18). Similarly it is producing
about 95.22 billions of eggs, 7.70 million tonnes of meat in a year. The value of
output of livestock sector at current prices was Rs 9,17,910 crores at current
prices during 2016-17 which is about 31.25% of the value of output from
agricultural and allied sector. At constant prices the value of output from livestock
was about 31.11% of the value of the output from total agriculture and allied
sector. During the financial year 2017-
18, the total fish production in India is estimated at 12.61 Million Metric tonnes.

2. Fibre and skins: The livestock also contributes to the production of wool, hair,
hides, and pelts. Leather is the most important product which has a very high
export potential. India is producing about 41.5 million Kg of wool per annum
during 2017-18.



3. Draft: Bullocks are the back bone of Indian agriculture. Despite lot of

advancements in the use of mechanical power in Indian agricultural operations,

the Indian farmer especially in rural areas still depend upon bullocks for various

agricultural operations. The bullocks are saving a lot on fuel which is a necessary

input for using mechanical power like tractors, combine harvesters etc. Pack

animals like camels, horses, donkeys, ponies, mules etc are being extensively

used to transport goods in different parts of the country in addition to

bullocks. In situations like hilly terrains mules and ponies serve as the only

alternative to transport goods. Similarly, the army has to depend upon these

animals to transport various items in high areas of high altitude.

4. Dung and other animal waste materials: Dung and other animal wastes serve as

very good farm yard manure and the value of it is worth several crores of rupees.

In addition it is also used as fuel (bio gas, dung cakes), and for construction as

poor man’s cement (dung).



5. Storage: Livestock are considered as 'moving banks' because of their
potentiality to dispose off during emergencies. They serve as capital and in
cases of landless agricultural labourers many time it is the only capital resource
they possess. Livestock serve as an asset and in case of emergencies they
serve as guarantee for availing loans from the local sources such as money
lenders in the villages.

6. Weed control: Livestock are also used as Biological control of brush, plants
and weeds.

7. Cultural: Livestock offer security to the owners and also add to their self
esteem especially when they are owning prized animals such as pedigreed
bulls, dogs and high yielding cows/ buffaloes etc.

8. Sports / recreation: People also use the animals like cocks, rams, bulls etc
for competition and sports. Despite ban on these animal competitions the
cock fights, ram fights and bull fights (jalli kattu) are quite common during
festive seasons.

9. Companion animals: Dogs are known for their faithfulness and are being
used as companions since time immemorial. When the nuclear families are
increasing in number and the old parents are forced to lead solitary life the
dogs, cats are providing the needed company to the latter thus making them
lead a comfortable life.



Role of livestock in farmers’ economy

The livestock plays an important role in the economy of farmers. The
farmers in India maintain mixed farming system i.e. a combination of crop and
livestock where the output of one enterprise becomes the input of another
enterprise thereby realize the resource efficiency. The livestock serve the farmers
in different ways.

1. Income: Livestock is a source of subsidiary income for many families in India
especially the resource poor who maintain few heads of animals. Cows and
buffaloes if in milk will provide regular income to the livestock farmers
through sale of milk. Animals like sheep and goat serve as sources of
income during emergencies to meet exigencies like marriages, treatment of
sick persons, children education, repair of houses etc. The animals also
serve as moving banks and assets which provide economic security to the
owners.

2. Employment: A large number of people in India being less literate and
unskilled depend upon agriculture for their livelihoods. But agriculture
being seasonal in nature could provide employment for a maximum of 180
days in a year. The landless and less land people depend upon livestock for
utilizing their labour during lean agricultural season.



3. Food: The livestock products such as milk, meat and eggs are an important
source of animal protein to the members of the livestock owners. The per
capita availability of milk is around 375 g / day; eggs is 74 / annum during
2017-18.

4. Social security: The animals offer social security to the owners in terms of their
status in the society. The families especially the landless which own animals
are better placed than those who do not. Gifting of animals during marriages
is a very common phenomenon in different parts of the country. Rearing of
animals is a part of the Indian culture. Animals are used for various socio
religious functions. Cows for house warming ceremonies; rams, bucks and
chicken for sacrifice during festive seasons; Bulls and Cows are
worshipped during various religious functions. Many owners develop
attachment to their animals.

5. Draft : The bullocks are the back bone of Indian agriculture. The farmers
especially the marginal and small depend upon bullocks for ploughing, carting
and transport of both inputs and outputs.

6. Dung: In rural areas dung is used for several purposes which include fuel
(dung cakes), fertilizer (farm yard manure), and plastering material (poor
man’s cement).



Livestock population (2019 Livestock census)

Sl. No Species Number (in millions) Ranking in the world population

01 Cattle 192.49 Second

02 Buffaloes 109.85 First

Total (including Mithun and 

Yak)

302.79 First

03 Sheep 74.26 Third

04 Goats 148.88 Second

05 Pigs 9.06 -

06 Others 0.91 -

Total livestock 535.78

Total poultry 851.81 Seventh

07 Duck -

Fifth08 Chicken -

09 Camel 0.25 Tenth



Production of livestock in India 2017-18

Sl. 

No.

Product Quantity Ranking in the world 

production

01 MILK in million tonnes 176.30 FIRST

02 EGGS in millions Nos. 95,217 THIRD

03 MEAT million tonnes 7.70 NA

04 WOOL in million kgs. 41.50 NA

05 FISH in million metric tonnes 12.61 SECOND



Average Yield Rate for Milk from Breeds

The average yield of milk per day per animal in milk at National level

from different species during 2017-18 is given below.

Exotic 

Cows 

(kg/day)

Cross bred 

Cows 

(kg/day)

Indigenous 

Cows

(kg/day)

Non-

Descript 

Cows

(kg/day)

Indigenous 

Buffalo

(kg/day)

Non-

Descript 

Buffalo 

(kg/day)

Goat 

(kg/day)

11.48 7.61 3.73 2.41 6.19 4.21 0.47



THANK YOU



TERMINOLOGY

COW ANDBUFFALO:

Bovine:Speciesofcattleandbuffalo.

Cow:Adultfemalecattleafterfirstcalving.

Buffalo:Adultfemalebuffaloafterfirstcalving.

Bull:Anuncastratedmalebovinecattle/buffalocapableofbreeding.

Bullock/Steer:Castratedmaleofover2yearsofage.

Calf:Newlybornoffspringofbovineusuallyunder1yearofage.

Yearlingbull:AnUncastratedmalebetween1to2yearsofage.

Heifer:Femalebovineoveroneyearagewhichhasnotcalved.

Heifercalf:Femalecalfofunderoneyearofage.

Bullcalf:Malecalfofunderyearofage.

Slinkcalf:Immatureofunborncalfwhichhasbeenabortedorfoundinthe

uterusatthetimeofslaughter.

Buller:Cowapparentlyalwaysinoestrus.

Freemartin:Whentwincalvesofdifferentsexesarebornthebullcalfis

sexuallynormalbuttheheifercalfisoftensterile.

Herd:Groupofcattle.

Sire:Thefatheroftheanimal.

Dam:Themotheroftheanimal.

Calving:Actofparturition.

Serving:Actofmating.

NDRI:NationalDairyResearchInstituteKarnal.

SHEEP:

Abattoir:Housewhereanimalsareslaughteredformeat(slaughterhouse).

Clip:Removalofhairorwool-theentireamountobtainedatonetimefrom a

singlesheeporwholeflock.

Crones:Ewesabout7to8yearsoldwhenteethbecomeloose.

Crock:Anoldewe.

Crimp:Wavinessofwool,animportantcharacterforwoolquality.

Dam:Motheroflamb,usedwhendescribingthepedigreeofananimal.

Degras:Commercialnameforcrudewoolgreese.

Delainewool:Longstapledfinewool.

Dingy:Woollackingbrightnesspossiblyduetoexcessiveyolk,presenceof

parasitesorunfavorableenvironment.



Flushing:Feedingofextraallowanceofconcentratesforashorttimeto

increaseovulationrate.

Flock:ACollectionofsheeporgoats.

Lamb:Ayoungoneofsheep;ewelamborram lamb.

Lambing:Parturitioninsheep.

Mutton:Meatofsheep.

Ram:Amalesheepwhichhasnotbeencastrated.Alsocalledtup.

Spinningcount:Ameasureoffiberdiameterbasedonthelengthofthread

thatcanbespunfrom apoundofcleanwool.

CSWRI:CentralSheepandWoolResearchInstitute,Avikanagar.

PIG:

BackFatter:Afatpigtooheavyforbacontrade.

Bacon:Themeatfrom backandsidesofapig,preservedbycuringwithbrine.

Baconmaybesold“green”orafterwood-smokingstrongflavoured“Smoked

bacon”.

Barrow:Amalehogwhosetestesareremovedbeforereachingbreedingage

andbeforedevelopmentofsecondarysexcharacteristics.

Barrensow:A maturefemalepigincapableofproducingoffspringdueto

infertilityorsterility.

Boar:Amalehogwithsexorgansintactandgenerallyusedforbreeding(the

uncastratedmaleofswine).

Brawn:Aproductpreparedbyboilingthemeatofpig’shead,trottersandtail.

Cad:Thesmallestpigofalitterusuallylasttobefarrowed,alsocalledasRit,

Crit,Critingorratling.

Carcass:Themajorportionofmeatfrom bodyofpigafterremovalofviscera,

head,skinandshanks.

CleanPig:Castratedmalesandunservedgiltswhicharehealthyandintended

forslaughter.

Coupling:Theactofbreeding/matinginpigs.

Creep:Anareaofaccesstopigletsseparatefrom thesowlyingarea.

Creepfed:Givenextrafeedbymeansofsmallopeninginpanelsthatpermit

onlysmaller-sizedanimal(piglets,calves,lambs,kid).

Creepfeed:thefirstsolidandpalatablefeedprovidedtotheyoungonesand

isusuallyofferedincreep.Itisfortifiedwithproteins,minerals,vitaminsand

antibiotics.

Creepfeeding:A system offeedingyounganimalspriortoweaning,itis

designedtoexcludematureanimals.



Drive:Agroupsofpigstakenfrom placetoplace.

Farrowing:Parturition/birthofpigletsinsow.

Farrowingcrate:Asteelcrateusedinapigpentocontainasowandprevent

itfrom lyingonandkillingthepiglet,whilstallowthem accesstoherteats.

Farrowingindex:Thenumberoflittersproducedbysowperyear.

Farrowingrate:Thenumberofsowsactuallyfarrowingasapercentageof

sowsservedonefarrowingandnext.

Gilt/Hilt/Yelter:A youngfemalepigkeptforbreedingpurposewhichhas

eithernotconceivedasyetorgoingtofarrow forthefirsttime.Sheisalso

calledhiltoryelter.

Gravidsow/Gilt:Pregnantsow/gilt.

Growingpig:Thepigletsofeithersexweighingfrom 10to12kgtoto45kg

liveweight.

Hog:Itisageneralterm usedtodenotetheentireswinefamilyoritis

synonymouswithswine.

Hogg:Anuncastratedmalepig.

Lard:thefatfrom thepigcarcassafterithasbeentendered,i.e.methoddown.

Litter:Agroupofpigletsborntoasow/giltinasinglefarrowing.

Loin:Thepartofquadruptsituatedonboththesidesofvertebralcolumn

betweenribsandhipbone.

Maibengilt:Afemalepig6to8monthsofage.

Piglets:Asmallswinebabypigsupto8weeksofweaningage.

Pork:Fresh,frozenorsaltedmeatfrom pigcarcassiscalledpork.

Rig:Amalepig/sheepwithoneundescendedtestis.

Sow:Femalepigkeptforbreedingpurposes,whichhasfarrowedatleastonce

ormorenumberoftimes.

Sty:Houseofpig/livingplacehavingoneormorepensforpigs.

Sucklingpigs:Veryyoungpigswhicharebeingnursedbysow.

Swine:Itincludesalltypesofdomesticpigs.

Weaner:pigletseparatedfrom themotherforthepurposeofindependent

rearing.

GOAT:

Billygoats:Buck(Malegoat).

Bleat:Callofsheepandgoat.

Blocky:Referstodeep,wideandoftenlowsetmeattypeanimal.

Carcass:Themajorportionofameatanimalremainingafterslaughter[body

–(head+internalorgans)].



Chevon:Meatofgoat.

Doe:Anadultfemalegoat,rabbit,ordear.

Doeling:Afemalekidfrom thefirstdayofbirthuntilfirstparturition.

Fullmounthed:Adescriptiveterm inwhichcompletesetofpermanentteeth

havegrown,e.g.,3yearsingoat/sheep.

Goatling:Afemalegoatbetweenonetotwoyearsofage.

Kid:Ayounggoatuptoitsfirstbirthday.

Kidding:Actofgivingbirthingoats(parturition).

Mohair:ThecoveringoftheAngoragoat;lusterous,translucent,unevenhair

growth.

Nanny:Ayoungfemalegoat.

CIRG:CentralInstituteforReserchonGoats,FARAHMakhdoom.

POULTRY:

Aseel:Indigenousbreedoffowl,goodfighter.

ArtificialInsemination(AI):Itisthecollectionofseminalfluidfrom themale

birdandintroductionbypipetteintotheoviductofthefemale.

Avian:Relatedtobirds.

Cages:Asystem forhousingbirds,madeofsteelandweldedwirenettingin

horizontalsteppedorverticalconfigurations.Usuallyintwoorthreetires.

Clutch:Numberofeggslaidonconsecutivedays.

Pause:Thegapbetweencontinuouslaying.

Deeplitter:Theform ofbeddingusedinmosthosingsystemswherebirdsare

keptonfloorassaw-dust,ricehusketc.

Dressing:Preparingbirdsfortablebyremovingthefeathersandbloodafter

killing.

Dropping:Thefaecalexcretionofbirds.

Incubator:Aclosedchamberdesignedandconstructedforheatingeggs.

Manure:Fresh dropping contains about75 percentmoisture,1.5 to 1.7

percentnitrogen,1.2-1.4 Phosphorus,0.5-0.7 percentpotash.Odouris

minimizedbykeepingitasdryaspossible.

Broiler:Abroilerisayoungchickenupto6-8weeksofageeithersex,thathas

tender–meat,softpliableandsmoothtextured.

Brooding:Rearingofchicksafterhatchingupto5or6week.

Capon:Castratemalechickenunder8monthofage.Thesearebetterthan

cockerelsfortableusebecauseofsofterflesh,finetextureandbetterflavour.

Grower:Youngbirdsfrom 8to20weeksofage.

Hatchability:Thepercentageofchickshatchedoutoftotalnumberofeggset



forincubation.

CARI:CentralAvianresearchinstitute,Izatnagar(U.P.).

IVRI:IndianVeterinaryResearchInstitute,Izatnagar(U.P.)

Poultry:Itisthedomesticatedspeciesofbirdsrearedforeggs,meator

feathersincludechickens,duck,geese,turkey,guineafowlsandquailsetc.

Poultryhusbandry:Thescienceandartofproductionanddistributionof

poultryandpoultryproductsincludingincubation,brooding,rearing,housing,

feeding,marketingandpoultryfarm management.

Pen:Itisanenclosedareainwhichbirdsareconfined.

Vaccination:A practice ofartificiallybuilding up bodyimmunityagainst

specificinfectiousdiseasethroughinoculationwithspecificantigen.

Cock:Matureuncastratedmalebird(morethan10months).

Hen:Maturefemalebird(morethan10months)

Cockerel:Amale,immaturebird(below10months)

Pullet:Afemale,immaturebird(below10months)

Chicks:Youngonesofchickeni.e.dayoldto6weeks,inturkeycalledpoults,

ingeese-goslingandduck–duckling.

Fowl:Fowlistheterm sometimeslooselyappliedtothebirdofhenspecies.

Chicken:Chickenisageneralterm appliedtofowls.

Broodinghen:Thosebirdsdroptheireggproductionandshowthetendency

ofnesting.

Debeak:Removepartofthebeakofpoultry.

Debeaker:Amachineusedintheremovalofthebeakofpoultry.

Drake:Amaturemaleduck.

Incubation:Theprocessofhatchingoutofchickseitherbynaturalorartificial

methods.

Ovulation:Sheddingofafolliclesoreggsfrom theovary.

Postmortem:Examinationofadeadanimal



DifferencesbetweenZebuandExoticcattle

Particulars Zebu Exotic

1.Genus&Species Bosindicus BosTaurus

2.Distribution Tropicalzones Temperatezones

3.Heattolerance More Less

4.Ectoparasitictolearance More Less

5.Type Milch,draft,dual Milch,beef

6.Draftpower More Less

7.Maternalinstincts Morepronounced Lesspronounced

8.Roughagedigestibility Better Moderate

9.Generalappearance

a.Colourpatterns Limited Varied

b.Majorbodycolours White,brown,red Black,white,brown

c.Haircoat Soft,hairy,alloverthe

body

Coarse,longer

d.Hump Present Absent

e.Horns Large Small

f.Ears Large,highlymobile Small,lessmobile

g.Navelflap Prominent Notprominent

h.Dewlap Prominent Absent

i.Gait Activeandfast Slow

j.Dung Tight Loose

10.Milk Yellowish Moreyellowish

11.Estrusbehaviors Morepronounced Lesspronounced



Differencesbetweencattleandbuffalo

Particulars Cattle Buffalo

1.Genus&species Bosindicus(Indian-Zebu)

BosTaurus(European)

Bubalusbubalis(Water

buffalo)

Syncerussp.

2.Chromosome(2n) 60 Varied(48Swamp,

50Riverine)

(52African,54Congo)

3.Distribution Worldwide Tropics

4.Behavior Diurnal Nocturnal

5.Heattolerance More(inZebu)

Less(inEuropean)

Less

6.Sweatglands Less Lesser

7.Wallowing Doesnotlike Likes;Water/mudloving

8.Physiologicalnorms

(Resp.,Pulse,Temp.)

Higher Lower

9.Generalappearance

a.Colourpatterns Varied Limited

b.Majorbodycolours White,brown,red,black Black,brown,copper

c.Haircoat Soft,hairy,alloverthe

body

Hairscanty,longand

thick

d.Hump PresentinZebu Absent

e.Forehead Flat>dished>bulging Bulging>flat>dished

f.Horns Round Flat,curved,prominent

rings

g.Navelflap ProminentinZebu Notprominent

h.Dewlap ProminentinZebu Absent

i.Brisket Lessdeveloped Welldeveloped



j.Hooves Small,compactandclose Broad,largeandspread

k.Vulvarlips Soft,flabby-flat,closeto

skin

Thick,tight,projected

l.Skin Thick Thicker

m.Gait Active,withheadup Slow,withheaddown

n.Grazing Notclosegrazer Closegrazer

o.Dung Tight(inZebu) Loose

p.Urinationwhilesitting Notcommon Common

10.Milk Yellowish,thin,lessfat,

morelactose

Whitish,thick,morefat,

lesserlactose

11.Estrus Prominent,Bellows&

mounts,copiousmucus

discharge

Silent,frequent

12.Gestationperiod 270-285days 300–310days

Differencesbetweensheepandgoat

Particulars Sheep Goat

1.Genus&Species Ovisaries Caprahircus

2.Types Wool(Fine,medium and

coarse)andmutton

Milch,fiberandmeat

3.Grazingbehavior Closegrazer Browser

4.Herdinginstinct More Less

5.Habit Lethargic Fastidious,innovative

6.Bodycoverage Wool Hair

7.Colourpattern Limited Many

8.Bodypouches Lacrimal, interdigital,

inguinal

Absent

9.Tail Long,Downward Short,Erect

10.Scent/toeglands Present Absent



11.Muskglands Absent Present

12.Beardinmales Absent Present

13.Bodyodour Notspecific Specificgoatyodour

14.Horns Mostlyinmales Bothsexes

15.Likingtotreeleaves Moderate More

18.Chromosomes(2n) 54 60



Externalbodypartsofcattle,sheepandchicken

Cattle

Sheep



ExternalbodypartsofaChicken



Studyofzoologicalclassificationofpoultry

Objectives:

Studyofzoologicalclassificationofpoultry.

Studyofexternalbodypartofchicken.

Kingdom : Animalia
Phylum : Chordata(withBone)
Class : Aves
SubClass : Archaeornithes(Fossilbirds)andNeornithes(all

otherbirds)
Order : 1.Galliformes-Fowl,Pheasant,Guineafowl,peafowl,turkey
andquail.

2.Anseriformes-Duck,Geese,Swan,Screamers
3.Columbiformes-Pigeons,doves
4.Psittaoiformes-Parrots
5.Passeriforms-Sparrowlikebirds,canary





Livestock and Poultry Management (LPM-223)



Goat Breeds of India (34)

S.N. Breed Home Tract

1 Attapady Kerala

2 Barbari Uttar Pradesh and Rajasthan

3 Beetal Punjab

4 Black Bengal West Bengal

5 Changthangi Jammu and Kashmir

6 Chegu Himachal Pradesh

7 Gaddi Himachal Pradesh

8 Ganjam Orissa

9 Gohilwadi Gujarat

10 Jakhrana Rajasthan

11 Jamunapari Uttar Pradesh

12 KanniAdu Tamilnadu

13 Kutchi Gujarat



14 Malabari Kerala

15 Marwari Rajasthan

16 Mehsana Gujarat

17 Osmanabadi Maharashtra

18 Sangamneri Maharashtra

19 Sirohi Rajasthan and Gujarat

20 Surti Gujarat

21 Zalawadi Gujarat

22 Konkan Kanyal Maharashtra

23 Berari Maharashtra

24 Pantja Uttarakhand and Uttar Pradesh

25 Teressa Andaman & Nicobar



26 Kodi Adu Tamil Nadu

27 Salem Black Tamil Nadu

28 Sumi-Ne Nagaland

29 Kahmi Gujarat

30 Rohilkhandi Uttar Pradesh

31 Assam Hill Assam and Meghalaya

32 Bidri Karnataka

33 Nandidurga Karnataka

34 Bhakarwali Jammu and Kashmir





















Cattle Breeds of India (50)

S.N. Breed Home Tract

1 Amritmahal Karnataka

2 Bachaur Bihar

3 Bargur Tamilnadu

4 Dangi Maharashtra and Madhya Pradesh

5 Deoni Maharashtra and Karnataka

6 Gaolao Maharashtra and Madhya Pradesh

7 Gir Gujrat

8 Hallikar Karnataka

9 Hariana Haryana, Uttar Pradesh and Rajasthan

10 Kangayam Tamilnadu

11 Kankrej Gujarat and Rajasthan

12 Kenkatha Uttar Pradesh and Madhya Pradesh

13 Kherigarh Uttar Pradesh



14 Khillar Maharashtra and Karnataka

15 Krishna Valley Karnataka

16 Malvi Madhya Pradesh

17 Mewati Rajasthan, Haryana and Uttar Pradesh

18 Nagori Rajasthan

19 Nimari Madhya Pradesh

20 Ongole Andhra Pradesh

21 Ponwar Uttar Pradesh

22 Punganur Andhra Pradesh

23 Rathi Rajasthan

24 Red Kandhari Maharashtra

25 Red Sindhi On organized farms only

26 Sahiwal Punjab and Rajasthan

27 Siri Sikkim and West Bengal



28 Tharparkar Rajasthan

29 Umblachery Tamilnadu

30 Vechur Kerala

31 Motu Orissa,Chhattisgarh and Andhra Pradesh

32 Ghumusari Orissa

33 Binjharpuri Orissa

34 Khariar Orissa

35 Pulikulam Tamilnadu

36 Kosali Chhattisgarh

37 Malnad Gidda Karnataka

38 Belahi Haryana and Chandigarh

39 Gangatiri Uttar Pradesh and Bihar



40 Badri Uttarakhand

41 Lakhimi Assam

42 Ladakhi Jammu and Kashmir

43 Konkan Kapila Maharashtra and Goa

44 Poda Thurpu Telangana

45 Nari Rajasthan and Gujarat

46 Dagri Gujarat

47 Thutho Nagaland

48 Shweta Kapila Goa

49 Himachali Pahari Himachal Pradesh

50 Purnea Bihar & Jharkhand

















S.N. Breed Home Tract

1 Bhadawari Uttar Pradesh and Madhya Pradesh

2 Jaffarabadi Gujrat

3 Marathwadi Maharashtra

4 Mehsana Gujarat

5 Murrah Haryana

6 Nagpuri Maharashtra

7 Nili Ravi Punjab

8 Pandharpuri Maharashtra

9 Surti Gujarat

10 Toda Tamilnadu

11 Banni Gujarat

12 Chilika Orissa

13 Kalahandi Odisha

14 Luit (Swamp) Assam and Manipur

15 Bargur Tamil Nadu

16 Chhattisgarhi Chhattisgarh

17 Gojri Punjab and Himachal Pradesh

Buffalo Breeds of India (17)















Sheep Breed of India (44)

S.N. Breed Home Tract

1 Balangir Orissa

2 Bellary Karnataka

3 Bhakarwal Jammu and Kashmir

4 Bonpala Sikkim

5 Changthangi Jammu and Kashmir

6 Chokla Rajasthan

7 Chottnagpuri Jharkhand

8 Coimbatore Tamilnadu

9 Deccani Andhra Pradesh and Maharashtra

10 Gaddi Himachal Pradesh

11 Ganjam Orissa

12 Garole West Bengal

13 Gurez Jammu and Kashmir

14 Hassan Karnataka



15 Jaisalmeri Rajasthan

16 Jalauni Uttar Pradesh and Madhya Pradesh

17 Karnah Jammu and Kashmir

18 Kenguri Karnataka

19 Kilakarsal Tamilnadu

20 Madras Red Tamilnadu

21 Magra Rajasthan

22 Malpura Rajasthan

23 Mandya Karnataka

24 Marwari Rajasthan and Gujarat

25 Mecheri Tamilnadu

26 Muzzafarnagri Uttar Pradesh and Uttarakhand

27 Nali Rajasthan

28 Nellore Andhra Pradesh

29 Nilgiri Tamilnadu



30 Patanwadi Gujarat

31 Poonchi Jammu and Kashmir

32 Pugal Rajasthan

33 Ramnad White Tamilnadu

34 Rampur Bushair Himachal Pradesh

35 Shahbadi Bihar

36 Sonadi Rajasthan

37 Tibetan Arunachal Pradesh

38 Tiruchi Black Tamilnadu

39 Vembur Tamilnadu

40 Katchaikatty Black Tamilnadu

41 Chevaadu Tamilnadu

42 Kendrapada Odisha

43 Panchali Gujarat

44 Kajali Punjab























Pig Breeds of India (10) 
Home Tract S.N. Breed 

Ghoongroo West Bengal 

Niang Megha Meghalaya 

Agonda Goan 

|Tenyi Vo 

Goa 

Nagaland 
Nicobari Andaman & Nicobar 

Doom Assam 

Zovawk Mizoram 

Ghurrah Uttar Pradesh 

9 Mali Tripura 

10 Purnea Bihar and Jharkhand 



Characteristics of Important Breeds of Pigs Experienced in 
Lndia 

Native 
S.N. Breed Mature body Weight Characteristcs 

Place 

Longer, face dished broad snout, erect 

ears, long thin and forward head 
Entire-whte, black, pigments spots long Principally bacon 
levelled back, fine skin without wrinkles ncipaly bacon 

and smooth prolific breeder. 

Boar 300 to 400 kg 
Sow-230 to 320 kg. 

1 Large white Yorkshire England 

type 

Short head and neck jaw straxght and 
light, unturned dished face 
Cross between large and small 
Yorkshire, Iong levelled back white in 
colour, fine skin medium sized, smooth 
skin small bones 

Boar 249 to 340 kg 
Sow 181 to 272 kg. 
Less proific than 
large whrte, bacon 

type 

2 Middle white Yorkshire England 

Longer snout, drooping ears, medum 
sized straight face and of medium 

length 
Short legs lean carcass, white in colour 
with black skin spots, longer body, skin 
without wrinktes 

Boar 300 to 350 kg 
Sow-200 to 250 kg 
Bacon type 

Switzerlan 3 Landrace 
excellent 



Characteristics of Important Breeds of Pigs Experienced in 
dio 

Native 
Place 

S.N. Breed Characteristics Mature body Weight 

Short unturned nose, dished tace, erect ears, 

inclined forward. 
Medium sized, leg of medium length, black in Sow-204 to 220 kg. 
colour, good width and broad back, hams and Meat is good quality 

Boar- 272 to 223 kg. 
4 Berkshire England 

shoulders are well fleshed 

Boar- 250 to 320 kg. 
Sow- 200 to 300 kg. 
Meat Type midway 

including front legs, short legs, smaller breed. between bacon and 

Head and tail are black, erect ears. 
5 Hampshire U.S.A. Black hog. with a bet encircling the body 

lard type 

Longer head, long snout 
en 

DrOwn in colour, thin shoulders, strong 200 to 320 kg 
back 

6 Tamworth U.K 

Wessex Saddleback 
Longer head straignt 
RODust make-up, black in colour 

Bacon best Quality 
Boar- 240 to 280 kg. England 

8 Country Pig Light Grey & jet black 90 kg. India 



Goat Breeds of India 

Home Tract S.N. Breed 
Attapady 
Barbari 
Beetal 
Black Bengal 
Changthangi 
Chegu 
Gaddi 
Ganjam 

Kerala 
Uttar Pradesh and Rajasthan 
Punjab 
West Bengal 

Jammu and Kashmir 

Himachal Pradesh 
Himachal Pradesh 

Orissa 

Gujarat 
Rajasthan 

Gohilwadi 

Jakhrana 10 
11 Jamunapari 
12 

Uttar Pradesh 

Tamilnadu KanniAdu 
13 Kutchi Gujarat 



14 Khillar Maharashtra and Karnataka 
15 Krishna Valley Karnataka 

16 Malvi Madhya Pradesh 

17 Mewati Rajasthan, Haryana and Uttar Pradesh 

18 Nagori Rajasthan 
19 Nimari 
20 Ongole 
21 

Madhya Pradesh 

Andhra Pradesh 

Ponwar Uttar Pradesh 

22 Punganur 
23 

Andhra Pradesh 

|Rathi 
24 

Rajasthan 
Red Kandhari 

25 
Maharashtraa 

Red Sindhi 

Sahiwal 
On organized farms only 

26 Punjab and Rajasthan 

27 Siri Sikkim and West Bengal 



Characterizes of some exodc breed of goats. 

No. Breed Origin/Home tract Characderisties Utility 

Originated in the 
alps probably 

from oroesing 
SwEsi alpne 

Alpine Colour varics from black Av.0.9-13 kg 
milk to white may be 

With 3.6% fat hornod/pollod,aroct 
cars and stragnt 

brcods wth nose, morc adoplod 

Britsh goal 
(France, 

Switzcrland)

o mountanous 

arc, Av. Waight 60 

65 kg.2 kidstittor 

Anglo nubian Brood was derivod Colourvarics but brown 

and wale are usa, 
Dg animals, kong 

pendulous arn and 

roman nosc, Aw. 
Weight 60-70 kg2 
kids/litter. Popular 

known as Jersoy 

Dual purpas 
brood (acal & from Nubian 

(Jamunapari 
and zaraibi)by 

crossing with 
English broods 

in the UK 

Milk) Highost 
mulk rocorded 

prodactionA 
66kg with 

al. 

(Groat Britain) cOW. 



3. Toggenbarg Originatod from 
Toggonba 

vallay in 

North-Eas,

Brown with white strips on 
cach side of faoc, horrless 

with some cCKooptions, largo 
goats having long thin 
nock, skin doc soft and 
pliable, Av. 60-65 kg 

Milk yicld 1 to 3.0kg 
with 3.5 % fat. 

(lactation pecriod 
xtcnd up to 10 

months) Switzcrtand

l to 3.0 ke 3.5% f White to biscuit in oolour with 
black apots on the noso 

brood in pollod Jargo sizo 

long thin neck.croct cars 
pointed forward and up 
ward. It is known milk 

and West 
North-west 

Saanen 

Switaortand 

quocn, Av. Weight 

35-70kg 
Aw. Woight buck 60 kg Does 

10 kg 

Average yield of 
mobair 3.0 kg 

Annualy. 

5. Angora goat in angor 

region n 
Asia minor 

(Turkey) 



Reproduction in Dairy Animals

Reproduction is the process by which new individuals are produced in animals life. Life
begins when the female reproductive cell is fertilized by the male reproductive cell. The female
cell is called the ovum, or egg and the male cell is called the sperm.

Female Reproductive Organs

The reproductive system of the female consists of the ovaries, the oviducts, the
uterus, the vagina and the Vulva.

Ovaries: These two glandular organs are located in the sub-lumber region and produce eggs.
Each ovary contains many follicles in which the eggs are produced. As the egg mature, they are
dropped into the oviduct the process called ovulation and takes place during or shortly after
the heat period.



Oviducts: These tubes lead from the ovaries to the horns of the uterus. The fertilization of the
egg usually takes place near the upper end of the oviduct.

Uterus: This is a hollow organ containing two horns. Which are connect to the oviducts. The
fertilized egg moves from the oviduct into the uterus becomes attached to the wall and
develops.

Cervix: This is the neck of the uterus and separates is from the vagina.

Vagina: This tube connects the vulva and cervix.

Vulva: Both the urinary and reproductive organs of the female terminate in the vulva.











Zebu Cattle:         18 to 24 Months

Exotic:





Buffalo:        21 Days









Buffalo:        310 Days















Reproduction in Goat

Reproduction in the male:

At the age of 18-24 months bucks may be allowed to serve 25-30 does, and when
they attain full maturity 50-60 does. In a breeding season may be permitted to serve. Age
at puberty differs with the breed. Climate factor, nutrition along with male reproductive
hormones can modify puberty. Buck are mostly sexual in winter and spring. During this
period the emit a strong odour characteristic them. The buck when fed, keep fit for
breeding till 8-10 years of age.

Reproduction in the female:

Duration of estrus is usually 24 to 48 hours but in certain breeds for intence the
Indian Beetal it may be short as 18 hours on an average. Recurrence of estrus cycle is 18-
21 days interval unless pregnancy occurs. The gestation period is from 145 to 153 days.
Indian goats kids twice in one year and usually there times in two years.



Reproduction in Sheep

Age of Maturity: Sheep normally attain full growth at about 2 years of their age. Rams
are found to be used for breeding purposes as early as one year of their age, but it is
desirable to use rams for mating from the age of 2.5 years till they attain about 7 years of
age.

Mating Season: In India three main season, viz March to April, June to July and
September to October . The cycle is repeated every 16 days on an average until
conception occurs. The length of heat average 30 hours.

Ovulation & Gestation: The eggs is released from the ovary about 24 to 30 hours after
the onset of estrus. Conception is mostly occurs late in the heat period. The length of
pregnancy average 147 days.



Thank You



Reproduction in Poultry

Female reproductive System:

The female reproductive system includes right and left ovaries and oviducts. In
adults only left ovary and its oviducts are functional. The right ovary and its oviduct are
present as rudiments. The left ovary situated at the cephalic end of the left kidney. It is
attached to the body wall thorough meso- ovarian ligament. Ovary is made up of outer
cortex and inner medulla. Graafian follicles containing ova are present in the cortex of
the ovary in the early stages. At maturity some of them develop and ovulate to form
eggs.

The oviduct extends from the ovary to the cloaca. It has 5 distinct parts, viz.



1. Infundibulum: This is the funnel-shaped, anterior portion of the oviduct, and
measures about 9 cm in the laying hens. The ovum immediately after release from
the graafian follicles, is engulfed by the Infundibulum, and remains there for about
18 minutes before moving to the magnum.

2. Magnum: Is about 33 cm in laying hens , is the largest portion of the oviduct. The
ovum remains in the magnum for about 2 hr and 54 min.

3. Isthmus: The isthmus is about 10 cm long in adults. The ovum stays here for
about 1 hour and 14 minutes.

4. Uterus: The uterus, also known as shell gland, is a pouch-like structure. It
measures 10 to 12 cm in laying hens. The ovum stays for about 20 hours and 40
minutes in the uterus.

5. Vagina: the vagina is the terminal portion of the oviduct and measures about 12
cm in adults. There is a muscular sphincter at the utero- vaginal junction.



Formation of Egg:

With the approaching of maturity the ovum inside the graafian follicle grow
rapidly and reaches its full size in about 9 to 10 days. The yolk weight also
increases 7 days prior to ovulation. The yolk is deposited over the ovum in
concentric and alternate layer of white and yellow.
Most of the egg proteins (albumen) are formed in the magnum, so it is known as
the albumen-secreting region of the oviduct.
The inner and outer shell membranes of the egg are formed in the isthmus. The
uterus is responsible for the formation of egg shell and hence is also known as
shell gland. Calcium required for the formation of egg shell is mobilized from long
bones and feed. The tubular and unicellular glands present in uterus secrete a
watery fluid which is added to the albumen though the shell membranes. The shell
pigments are formed in the uterus during the last 5 hours before the oviposition or
the laying of eggs. The role of vagina in egg formation is not obvious so far.





Male Reproductive System
The male reproductive organs consist of two testes, each with a deferent duct that leads
from the testes to the cloaca. Fowls do not have a penis such as is found in other
animals. The testes are bean shaped bodies located against the backbone at the front of
the kidney. Their size is not constant and they become larger when the birds are
actively mating. The left testes is often larger than the right. On the inside of each is a
small, flattened area that is believed to correspond to the epididymis of mammals. The
deferent duct starts at this flattened area.
Deferent Duct
The deferent duct transports the sperm from the testes where they are formed to the
cloaca from which they enter the oviduct of the female when mating. The deferent duct
enters a small pimple-like structure in the cloaca. This structure equates to the
mammalian penis and is much larger in ducks to form a penis like organ. The deferent
duct is quite narrow at first but widens as it approaches the cloaca.



Testes and sperm

In the testes very twisted tubes called seminiferous tubules are found. It is in
these tubules that a special process of cell division called meiosis and transformation
produces the sperm. The sperm carry half of the total chromosomes required to produce
an embryo. The mother provides the other half. One cubic millimetre of the fluid called
semen produced by the male contains on average 3-5 million sperm. Under a
microscope the sperm of the fowl will be seen to have a long pointed head with a long
tail. The testes also produce hormones called androgens that influence the
development of what are called secondary sex characteristics such as comb growth and
condition, male behaviour and mating.





HOUSING PRINCIPLES OR
FACTOR OF CONSIDERABLE IMPORTANCE FOR SELECTION OF 

SITE AND LAYOUT OF DAIRY FARM 
FACTORS DESIRED 

CHARACTERISTICS 
REASON FOR 

1. Soil 

(a) Kind Sandy loam 1.To keep surrounding clan 

and dry proper drainage

2.  To avoid cracks near 

foundation 

(b) Type Fertile 1. Good yield of fodder crops

2. Spare unfertile land for 

buildings

(c) Condition Neither too dry 
Nor too moist 

1.  Hygiene 

2.  Longer life of building 



FACTORS DESIRED 
CHARACTERISTICS 

REASON FOR 

2. Elevation Higher than Surroundings 1. Effective drainage
2. Clean surroundings
3. Avoid foul odour

3. Topography Somewhat Levelled Less cost of fitting soil 

4. Sunlight Exposure of floor to 
sunlight 

1. Removes dampness
2. Check germs growth
3. Keeps floor dry 
4. Facilitates work 
5. Benefit animals also 

5. Protection from wind No direct draft of hot and 
cold wind 

1. To prevent sudden
fluctuation in 
temperature 

2. Avoids bad effect on 
body of animals 

3. Avoids contamination at 
milking 



FACTORS DESIRED CHARACTERISTICS REASON FOR 

6. Market Near 1. Ready, easy and 
cheap availability of 
raw material

2. Easy disposal of 
products 

3. To stabilize prices 
4. Reduction in storage 

and refrigeration cost 
of products 

7. Durability Longer life and Scenic view 1. Better look
2. Clean 
3. Low maintenance 
4. Long life 

8. Labour Skilled, reliable, cheaper, 
regular, sufficient, honest 
and labourious

1. Economic 
2. Clean 
3. Low maintenance 
4. Long life  



FACTORS DESIRED 
CHARACTERISTICS 

REASON FOR 

9. Accessibility Near to main road 1. Minimum cost of 
machines 

2. Quick procurement 
3. Quick disposal 

10. Surrounding Safe, Clean 1. Prevent thefts
2. Safety of animal from 

wild animals 
3. Prevent economic losses.

11. Electricity Enough and continuous 
supply 

1. Run machine noiselessly 
and without pollution 

2. Better efficiency of 
labour and machines 

3. Speedy work 

12. Others Banking, Postal, 
Communication, Schools, 
Shopping Center etc.  

1. Welfare beauty to the 
farm 

2. Safer transaction 
3. Public contact and 

patronage 























Principles of Poultry Housing:
1.Poultry house should be located away from residential 
and industrial area

2. It should have proper road facilities

3.It should have basic amenities like water and electricity

4. Availability of farm labourers at relatively cheaper

5.Poultry house should be located in an elevated area 
and there should not be any water logging.

6.It should have proper ventilation

7.To protect birds from adverse climate conditions



Different types of poultry houses

1.Brooder /Chicks house : It is used to brood and rear egg 
type chicks from 0 to 7 weeks of age 

2.Grower house: It is used to grow egg type chicken from 
8 to 19  or 20 weeks of age 

Brooder cum grower house: Here the birds are rear from 0 
to 19 weeks of age 

Layer house:In which  birds over 19 weeks of age  are 
reared ,usually  up to 72 weeks of age 

Broiler house: In  which broilers are reared up to 6 weeks 
of age 



Breeder house: In which both male and female breeder are 
maintained at appropriate sex ratio
Environmentally controlled house: In which entire environment is 
manipulated in such a way that is optimum for birds growth 
House Orientation: Poultry  house should be located in such a way 
that long axis in east - west direction . This will prevent the direct 
sunshine over the birds.
Size: Each broiler require one square feet of the floor space ,while 
a layer requires two square feet of floor space . So that size of the 
house  depends upon the number of birds to be  reared. 



System of Poultry Housing 
Broadly classified in to  three  systems
1.Free range or Extensive system: Adopted when adequate land 
is available, rear 250 birds per hectare
2.Semi -intensive system: Birds are half way  reared in houses 
and half way on ground, rear birds 750 per hectare 
3.Intensive system- Birds are totally confined to houses either on 
ground/floor or on wire netting floor in cage or on slats
a. Deep litter system 
b. Slatted floor system
c. Slat-cum litter system 
d. Cage system



Slatted floor system: In a slatted floor system iron roads or
wood reapers are used as floor usually 2-3 feet above the
ground level to facilitate fall of dropping through slats.
Wooden reapers or iron rods of 2” diameter can be used on
lengthwise of the house with interspace 1” between rods.

Cage System: The system involves rearing of poultry on raised
wire netting floor in smaller compartments, called cages either
fitted with stands on floor of house or hanged from the roof



Floor Space Requirements

Type Age (Weeks) Deep litter (ft2) Cages(ft2)

Egg Type 
Chicken

0-8 0.60 0.20

9-18 1.25 0.30

>18 1.50 0.50

Meat Type 
Chicken

0-4 0.30

4-8 0.75



Management of Calves, Growing Heifers and Milch Animals









:



,









Management of Calves
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CARE AND MANAGEMENT OF HEIFERS

1. Heifers are reared indoors, outdoors- 9-12 months. 
2. Outdoors-protection from the adverse climatic condition, rain, hot 
sun, snow, heavy winds biting flies , parasitic infestation. 
3. Exotic breeds-Heifers performance is slow in tropical areas in the out 
doors. 4.Small breeds –Age at first breeding -15 months. Large breeds-
18 months. 
5. Adequate live weight would be 200-225 kg for smaller breeds and 
275 kgs for the larger breeds.
6.Cross bred heifers show signs of heat as early as 10 months of age 
but none of them are mated until attain the body weight of 225/275 
body weight or a minimum of 14 months age. 
7.Age at first calving 25-28 months. 



8.Feeding of Heifers. 
A. Concentrate feed : 
a. 3 months- 1 year : 1 kg. 
b. Above one year : 2 kg.
c. Pregnant Heifers : 3-3.5 kg.
B. Green Fodder 
a. Leguminous fodder : 10 kg. 
b. Non Leguminous fodder : 25 kg. 
c. Dry fodder : 3 kg. 
9.Vaccination Schedule
Brucell Strain 19 –to prevent abortion due to Brucellosis-Vaccinated at the age of 4-6 
months of Calf. 
Other Contagious Disease Vaccination are done accordingly prior to the prevalence of 
disease and prior to rainy season Foot and Mouth disease : Once in 4 months/9 
months/12 months. 

Age (Months) App. Body 
Weight (kg)

Concentrate 
Mixture (kg)

Grass (kg)

6-9 70-100 1.5-1.75 5-10

9-15 100-150 1.75-2.25 10-15

15-20 150-200 2.25-2.50 15-20

Above 20 200-300 2.50-2.75 >15-20

Feeding Schedule of growing animals from 6 months of onwards



Rinderpest : 1-3 years.
Haemorraghic Septicaemia: 1 year. 
Anthrax : 1 year. 
Black Quarters : 1 year. 
Housing : Already discussed in the housing Class. 
a. Outdoor system / Grazing method 
b. Indoor method 

a. Reared chiefly of grazing 
1. Care to be taken not to overstock on limited grazing land. 
2. Rotational grazing. 
3. Arrangement of shade and drinking water – pasture land 
4. Concentrate feed is to be provided – Centrally located feed trough.
5. Protect from rain.



b. Indoors 
1. Management in covered area. 
2. Sufficient concentrate feed and fodder provided for steaming up of heifers. 

Feeding grains to pregnant heifers prior calving at 1.5 Kg. per day. It helps in 
their growth, bear the stress of foetus. It produces more milk after calving and 
increases lactation length. 

3. Training of heifers. Heifers in early stage should be lead with halter to make 
them docile. Pregnant Heifers are to be housed along with milking cows atleast
a month prior to calving. 

4. The udder should be washed warm water and mopped with cloth to accustom 
her to feel the hands in this place. 

5. Just few days prior to calving pulling teats slightly may be practiced so that 
heifer would not excited. 

6. Control of Parasites – Dewormed periodically – 4 – 6 months intervals 
Grooming is to be practiced to avoid ecto- parasites. 



Management of Milch animals



Sl. Type of animal Feeding 
during

Green 
Fodder

Dry Fodder Concentrate

(A) CROSS BREED COW

1. 6 to 7 liters milk 
per day

Lactation days 20-25 5-6 3.0 to 3.5

Dry days 15-20 6-7 0.5-1.0

2. 8 to 10 liters
milk per day

Lactation days 25-30 4-5 4.0-4.5

Dry days 20-25 6-7 0.5 to 1.0

Feeding schedule for dairy animals (Kg)



WHAT IS MILKING?
• MILKING is the act of removing or extracting 

milk from udders or mammary glands of a 
female animal.



The different milking 
methods are:
1.Stripping method
2. Full hand method
3. Knuckling method
4. Machine milking



1. Stripping method
• Stripping consists of firmly seizing the teat at its base between the thumb and 

forefinger and drawing them down. 

• The entire length of the teat is pressed simultaneously to cause milk ejection 
and to flow down in streams. The process is repeated in succession. 

• Generally stripping method is adopted in small cows with narrow teats. 

• Sometimes it is followed to draw the last strips of milk containing more fat.

• A combination of initial full hand milking method followed by stripping at the 
end is a good method of milking.



2. Full hand method
• It is the best method as it causes minimum injuries to the teats.

• In this method teat is circled with index finger and thumb at the junction of teat and 
udder, the other portion of teat is closed with remaining fingers and pressed on all sides 
against the palm.

Ø Full hand milking stimulates natural suckling of a calf. 

ØCows with large teats and buffaloes are milked with full hand method. 

ØFull hand method removes milk quicker than stripping because of no loss of time in 
changing the position of the hand.

Ø Even by efficient method of milking only 85% of milk comes out from udder and 15% still 
remains in udder which is called residual milk.

ØMoreover the method exerts an equal pressure on the large teats of cows and buffaloes.



3. Knuckling method

• It is pressing the thumb against the teats while the teats are in between 
thumb and fingers. 

• It may cause injury to the teat. 
• This method is not advisable and is least recommended of all milking 

methods.



4. Machine milking
• Milking is done by using machine and generally 

adopted for herds with large number of cows 
and with high yielders. 

• The milk flow is continuous in this method. 
• Advantages are:
• reduced labour cost, short time for milking, less 

injury to teats, hygienic method of milk 
production etc. 

• It opens the streak canal through the use of a 
partial vacuum, allowing the milk to flow out of 
the teat cistern through a line to a receiving 
container. Thus prevent invasion of external 
organisms.

• It massages the teat, which prevents congestion 
of blood and lymph in the teat.





























































Brooding Management 

Brooding:

• Management of baby chicks till  4 weeks in broilers and around 6-8 wks in layers is

called  as brooding.

• The device used for providing artificial heat during brooding is called as brooder.

Different Types of Brooders:

• Infra red bulbs :  heated quickly.  They are self  reflecting in nature and can provide

warmth  for 200 to 250 chicks, but it is expensive.

• Gas  brooding  is  now practiced  particularly  in  semi-environmentally  controlled  and

environmentally controlled houses. These are  costly but can take care of 1500 to 2000

chicks.

• Heater coils may also be provided for warmth instead of bulbs. These coils are more

suitable for cold climates, because they give more heat.

• Centralised heating system - environmentally controlled

• Battery brooders– Bulbs or heaters with thermostats are used to provide warmth to

chicks in the battery cages.

• Bio-gas brooders – Certain farms use the cage droppings and cow dung to generate bio

-gas; which will be used to provide light and heat to  the birds.

• If kerosene stoves or coal stoves are used, a metal vessel with sand is placed over the

stove to dissipate heat properly.

Preparation of shed to receive chicks:

• 1 or  2  days  prior  to  the  arrival  of  chicks,  spread the  litter  material  (paddy husk,saw

dust) about 5 cm thickness.

• Spread old news papers over the litter to avoid eating the litter.

• Arrange chick guards.

• Arrangement of feeders and waterers under brooder.

Shed cleaning and disinfection:

• Maintaining optimal health status of birds.

• Immediately after the birds are lifted, empty  the feeders, disconnect the drinkers and

remove them out of the shed.

• Clean the shed from top to bottom (roofs, side  walls, wire mesh )

• Soak the floor for 12 hours using 2 kg washing  soda with 50 liters of hot water for

every 1000  sq. ft.

• Clean  the  equipments  with  detergents  and   remove  the  scales  in  drinkers  using

hydrochloric acid.

• Equipments should be kept outside for sun  drying.

• Formalin spray: 5% solution of formalin spray  for every 1000 sq. ft.(500 ml+10 litres

of  water).

Management:

• Brooding area - 0.22 sq. ft per chick.

• Switch brooder to pre heat the brooding area 6 hours before chick arrival.

• Fill the chick drinkers with water about 4 hours before chick arrival.



• Add sanitizer, electrolytes, antibiotic powder and B-complex to water

• First 72 hours paper feeding

• Put plenty of feed on the paper for the chicks (20 gm/day/chick) on paper.

• tyre feeders

• Dip the beak of the chicks in the chick drinker for 10% of the chicks to learn to drink.

• monitored closely for first three days

• CO2 concentration should not be more than 0.01%

Temperature:

• Maintenance of correct temp is essential.

• Its varies as per atmospheric conditions

• During 1st week – 33oC (95oF) good

• To be reduced by 2.6 oC (5oF) each week till it  reaches to room temperature of 21 oC

(70oF).

• Temp is measured 6 cm above the litter.

• Too high or too low temp results in

• slow feathering

• retarded growth

• pecking and mortality

• Behaviour and distribution of chicks under  and around brooder is the best guide for

judging correctness of temp instead of  thermometer.

• When Temp is less – chicks will try to hurdle near the source of heat

• If  temp is  too high- chicks will  go away from source of  heat,  near  to the guard and

remain there with dull movements. Even may show panting also.

• If  birds  congregate  themselves  in  masses  in  brooder  space  it  indicates  draftiness  of

weather.

• If temp is favourable: evenly spread under and around brooder with alert and pleasant

movements.

• Based on chicks position and movement, adjust temperature.

• The height of the brooder at day old stage - 15-30 cm above the litter level.

• As the chicks grows, the height will be gradually increased and the number of bulbs

gradually reduced.

Lighting:

• 24 hrs. Lighting first 3 days

• Increase the feeding time, increase weight gain, and  improve feathering in broiler.

• Measured Lux units using Lux meter.

• For day old broiler chicks, an intensity of 100 lux units at  bird’s eye level

• This can be achieved by providing one 100 watt round bulb  at 2 ft height from the

floor level for every round brooding.

Space management:

• Expand the brooding area gradually



• Overcrowding leads to huddling, dampness of  litter, multiplication of disease causing

organism.

• Less space give away to competition, which  causes to become weak and die due to

starvation.

Inadequate space and improper equipments alignment will decrease the bird performance.

Average feed consumption of chicks form first to 8 weeks of age:

Age (weeks) Light breed g/day Heavy breed; g/day

1 6.5 6.5

2 13.0 14.0

3 17.0 17.0

4 24.0 26.0

5 32.0 36.0

6 37.0 42.0

7 40.0 45.0

8 49.0 54.0

All-In-All-Out system of rearing:

• All the chicks should be in same ag groups.

• The age difference between the oldest and youngest ones should not more than 7days.

Debeaking:

• Done in chick at the age of 1 day to 6 weeks.

• Repeat again at about 16 weeks of age.

• Upper mandible beak to be cut at about 1/3rddistance.















American class breeds are
characterized by yellow skin,
clean shanks free from
feathers, red ear lobes and lay
brown-shelled eggs.





2.4 kg to 3.8 kg





2.9 kg, Hen wt. 3.8 kg





2.9 kg to 3.8 kg





3.4 kg to 4.3 kg





English class breeds are
characterized by their
excellent fleshing properties.
All the English breed lay
brown shelled eggs.





2.9 kg to 3.8 kg

Meat Production





3.6 kg to 4.7 kg





3.6 kg to 4.5 kg

Meat Production





Mediterranean class breeds are
characterized by light body & are
develop for high egg production,
white ear lobes, relatively large
comb, non-broodiness, early
maturity and white shelled eggs.





2 kg to 2.7 kg

Egg Production





3.4 kg to 4 kg 





3.4 kg to 4.3 kg





Asiatic class breeds are
characterized by large body with
heavy bones, fathered shanks, red
ear lobes and yellow skin (except
black Langshan in which the skin is
pinkish white). They are classed as
broody and poor layers





4 kg to 5.6 kg





3.8 kg to 4.9 kg





3.4 kg to 4.3 kg 



• Uttara



A large number of fowls of different
sizes, shapes and colours, resembling
the jungle fowls, are found all over
India. These with Chittagong, Aseel,
Langshan or Brahma blood are bigger
in size and better in meat quality than
the common fowls. Some Indian fowls
resembles to the leghorn in size and
shape but are poor layers.













POULTRY BREEDS 
OTHER THAN 

CHICKEN



BREEDS OF DUCK

INDIAN RUNNER DUCK
The Indian Runner Ducks are
domesticated waterfowl that
live in the archipelago of the
'East Indies.

Drake 1.6 - 2.3 kg
Duck 1.4 - 2.0 kg
The breed is unusual not only for
its high egg production but also
for its upright stance and variety
of color genes, 



Khaki Campbell
The Khaki Campbell is a breed
of domesticated duck that
originated in England and
is kept for its high level of
egg production.

Adult Campbell ducks weigh
approximately 1.3 to 2.2 kg.

Campbells can come in three color
varieties: khaki, dark and white.

They are a cross between Mallard, Rouen 
and Runner duck.
the breed laying an average of 320 eggs a year. Khaki Campbells become mature 
at approximately 7 months.



Muscovy Duck
The Muscovy Duck (Cairina moschata)

is a large duck native to Mexico,

Central, and South America.

They are a large duck, with the

males about 76 cm or 30 inches

long, and weighing up to 7 kg 

or 15 pounds. Females are 

considerably smaller, and only

grow to 3 kg or 7 pounds, 

roughly half the males' size.



Pekins

Popular market duck
Color - white -creamy
Bill - Rich Yellow 
Long, broad, deep and full 
breasted type bird
Meaty duck
Origin - China
Came to America in 1873



Muscovy

¨ Originated in Brazil
¨ Domestic duck derived from 

Mallard stock.
¨ Mainly black & white but may 

be other colors
¨ Feet have strong claws



Rouen

¨ Mallard duck is ancestor-have 
similar markings.

¨ Larger in size
¨ Developed in France
¨ Calm
¨ Excellent foragers
¨ Lean Meat bird



Khaki Campbell

• Heavy egg producers - often 
over 300 eggs per year.

• Hardy, excellent foragers
• Usually not raised for meat, 

make lean roasters.



Turkey breeds
Board breasted bronze

The basic plumage color is
black and not bronze.

The females have black
breast feathers with white
tips, which help in sex
determination as early as 
12 weeks of age.



Board breasted white
This is a cross between Board
breasted bronze and White
Holland with white feathers.

This variety was developed 
at the Cornell University.

White plumage turkeys seems
to be suitable Indian-Agro
climatic conditions as they
have better heat tolerance
and also good and clean in
appearance after dressing.



Beltsville small white
This variety was developed 
at Agricultural University
Research Station, Beltsville,
USA.
It closely resembles the
Board breasted white in
color and shape but
smaller in size.

Egg production, fertility and
hatchability tend to be higher
and broodiness tends to be
lower than heavy varieties.



Guinea Fowl



What are Guinea Fowl?
• Domesticated birds originally from the Central 

African plains

• Have been used as a source of eggs and poultry 
meat as far back as the ancient Greeks and 
Romans.

• Most owners today keep them for pest control and 
an additional source of eggs

• The most common breed of the species is the 
Helmeted Guinea Fowl, named for the bony 
protrusion that looks like a helmet

• They have many different colors and 
variations in their feathers

• Common varieties of the Helmeted 
Guinea Fowl include pearl gray, white, 
and lavender



What age is best?

• Eggs
• Must be incubated for 28 days in order for keets to 

hatch

• Keets must then be moved to a brooder, a confined 
area with a heat lamp

• Young keets
• Must be kept in a brooder for 6 weeks before 

moving to outside coop

• Can be trained to trust people if handled several 
times a day from birth

• Need to be separated from older chickens & 
guineas initially

• Older keets & adults
• Will need to be kept in coop for a minimum of 6 

weeks before letting them roam in the yard

• Proper floor space in coop is essential for their 
well-being during their confinement

• Guineas that have not been handled since birth 
may not be tame

• They will learn to accept members of the family 
that they see frequently, but they will most likely 
not want to be picked up and petted



Emu



(45-63 kg)



Emu 
Emu eats Fruits, flowers, insects, seeds and green vegetation; love caterpillars; 
¨ Emus require 6-10 litters’ good water daily; 
¨ Emus require 3 times food per day; 
¨ Female Emu or hen begins laying eggs, male Emu keep watch of incubation; 
¨ The emu egg varies in size and color. It is usually dark green, averaging 5 inches 

long and 
¨ weighing approximately 600 grams; 
¨ The male waits until the female lays at least 9 eggs and then he starts 

incubating them by sitting 
¨ on the nest; 
¨ He incubates them for 52-56 days and doesn't eat or drink during this time; 
¨ Emu can reproduce for as long as 25 years. 







Japanese Quail weight 100- 300 gm depending upon the breeds. Quail 
meat tender & testy and each quail meat yield 100-150 gm at market 
age of 5 weeks. 

Ostrich: 

Ostrich hight is 2.4 to 2.8 meters & body weight is 70-160 kg. egg 
weight is 1300-2100 gm. Egg colour light yellow egg no 40-100 eggs.



Incubation/Hatching requirements for eggs of 
various poultry species   

Incubation/ hatching  requirements for eggs of various 
poultry species, important point should be consider.

¨ Selection of Hatching Eggs
¨ Egg Care and Storage
¨ Incubators
¨ Incubating Conditions
¨ Sanitation
¨ Troubleshooting Failures



Selection of Hatching Eggs

Most producers set as many eggs as their breeders produce. If 
incubator space is the limiting factor, it is more profitable to 
select the better quality eggs for incubating.



A few tips to follow when selecting hatching eggs are:

¨ Select eggs from breeders that are
(1) well developed, mature and healthy;
(2) compatible with their mates and produce a high percentage       
of fertile eggs; 
(3) are not disturbed much during the mating season; 
(4) fed a complete breeder diet; and 
(5) not directly related [brother, sister, mother, father, etc.].



¨ Avoid excessively large or small eggs. Large eggs hatch 
poorly and small eggs produce small chicks. Optimum egg 
size is 55gm.

¨ Avoid eggs with cracked or thin shells. These eggs have 
difficulty retaining moisture needed for proper chick 
development. Penetration of disease organisms increase in 
cracked eggs.



¨ Do not incubate eggs that are excessively misshapen.

¨ Keep only clean eggs for hatching. Do not wash dirty eggs or 
wipe eggs clean with a damp cloth. This removes the egg's 
protective coating and exposes it to entry of disease 
organisms. The washing and rubbing action also serves to 
force disease organisms through the pores of the shell.



Egg Care and Storage

¨ Hatching eggs suffer from reduced hatchability if the 
eggs are not cared for properly. Listed below are tips to 
help maintain hatching egg quality.



Tips to help maintain hatching egg quality.

¨ Collect eggs at least three times daily. When daily high 
temperatures exceed 85 degrees F. 

¨ Increase egg collection to five times daily. 
¨ Collect two or three times in the morning and one or two 

times in the afternoon.



¨ Slightly soiled eggs can be used for hatching purposes without 
causing hatching problems, but dirty eggs should not be 
saved. Do not wash dirty eggs.

¨ Store eggs in a cool-humid storage area. Ideal storage 
conditions include a 55 degree F. temperature and 75% 
relative humidity. 

¨ Store the eggs with the small end pointed downward.



¨ Alter egg position periodically if not incubating within 4-6 
days. Turn the eggs to a new position once daily until placing 
in the incubator.

¨ Hatchability holds reasonably well up to seven days, but 
declines rapidly afterward. Therefore, do not store eggs more 
than 7 days before incubating. After 3 weeks of storage, 
hatchability drops to almost zero. 



¨ Allow cool eggs to warm slowly to room temperature before 
placing in the incubator. Abrupt warming from 55 degrees to 
100 degrees causes moisture condensation on the egg shell 
that leads to disease and reduced hatches.



Incubators

The size and type of incubator selected depends on the 
needs and future plans of each producer. Many different 
models are available. For continuous settings, separate 
incubator and hatcher units are recommended. 



Incubating Conditions
Temperature

Obtain the best hatch by keeping the temperature at 100
degrees F. throughout the entire incubation period when using
a forced-air incubator. Minor fluctuations (less than ½ degree)
above or below 100 degrees are tolerated, but do not let the
temperatures vary more than a total of 1 degree.



Humidity

Humidity is carefully controlled to prevent unnecessary loss of
egg moisture. The relative humidity in the incubator between
setting and three days prior to hatching should remain at 58-
60% or 84-86 degree F., wet-bulb. When hatching, the
humidity is increased to 65 or 70% relative humidity or more.





Ventilation

Ventilation is very important during the incubation process.
While the embryo is developing, 21% oxygen enters the egg
through the shell and not more than 0.05% carbon dioxide.



Turning 

Eggs must be turned at least 4-6 times daily during the 
incubation period. Do not turn eggs during the last three days 
before hatching. The embryos are moving into hatching 
position and need no turning. Keep the incubator closed 
during hatching to maintain proper temperature and humidity. 
The air vents should be almost fully open during the later 
stages of hatching.



The eggs are initially set in the incubator with the large
end up
or horizontally with the large end slightly elevated. This
enables the embryo to remain oriented in a proper position for
hatching. Never set eggs with the small end upward.



Incubation requirements for various species of 
Poultry

Species Incub. 
Period

Temp
(F)1

Humidity
(F)2

Do not 
Turn 
After

Humidity 
Last
3 days

Chicken 21 100 85-87 18th day 90

Turkey 28 99 84-86 25th day 90

Duck 28 100 85-86 25th day 90

Muscovy 
Duck

35-37 100 85-86 31th day 90

Goose 28-34 99 86-88 25th day 90

Guinea 
Fowl

28 100 85-87 25th day 90

Pheasant 23-28 100 86-88 21st day 92



Peafowl 28-30 99 84-86 25th day 90
Bobwhite 
quail

23-24 100 84-87 20th day 90

Coturnix
Quail

17 100 85-86 15th day 90

Chukar 23-24 100 81-83 20th day 90
Grouse 25 100 83-87 22nd day 90
Pigeon 17 100 85-87 15th day 90









































































man 
►Anlmafs age 
►Health 

►Nutrition 

,-Pregnancy status 

As well as production needs, the environment, and facilities. 

The young kid has needs for basic care very different from the 
older, mature goat. 

Goats are bred and maintained for: 

,Milk 
,Meat 
,Mohair 
, Skins for leather 
,Commercial antibody production 
, Religious Taboos and Companionship. 



Goathoust..g. 
►Need simple shelter to protect from high cold in winter and 
from heat in summer. 
,There are two main housing types, which include 
confinement 
1. Intensive and loose 
2. Extensive- loose or pasture systems 
,A combination of housing types is present in vlllage 
condition 
►'fhe housing should allow groups of milking doest dry(non
lactating) does, new born kids, growing kids, bucks, pregnant 
does and sick goats to be housed apart from each other. 
fiousing of Goats: 

, Select a higher place for bu1ld1ng house. Keep the house 
always dry. 

r Make the shed 1n east-west direction. 

,, The height of lhe shelter should be 3 to 5 meters. 



, Pfevent damping condition 

, Goals are feared about rain. Never let the rain water to 
dlrectty enter lns~de 1he lhouse 

, An 1acre land 1s suffic~ent for raising l 00 goats, 

, Shed premises shou[d hav'e sufficient plantation whuiti 
1protec1s the animals f r.o1m d1rec1 sun during summer, At 
least two t,ees should be 1planted 1n ea1ch paddock .. 

Spac,e;...8,e_qykenn, nt 

1q5-2 

ii .4X12 

0 .. 5~.6 

D.~1 

lntllv1u!llual pen 

50-60 

7S.1 (]l) 

6~80 



Feeding: 

, As a general rule of thumb, goats will consume at least 3% of 
their body weight on a dry matter basis in feed. 
,Goats require energy, protein, vitamins, minerals, fiber {bulk) 
and water. 

, Fiber maintain a healthy rumen environment and prevent 
digestive disturbance. 
,Water is the cheapest and most important feed ingredient 

W,ii,'1fil1 l.f..{k \ (:JI!' .,;] 1 . ... ,J 

Bucks 11%CP 60% TON 

. Dry Doe 10 % CP 55% TON 

Late g·estation 11°/o CP 60% TON 

Lactation 14%CP 65% TON 

Kid 14%CP 68% TON 

Yearlings 12%CP 65% TON 



lEEED__; 
,Goats are natural browsers and nave the unique abi'lity to 
select plants when they are at their most n1ulritious state:t 
,Green Pasture are usuaUy U,e primary and masl ecanamical 
sourc·e of nutrients ror meat goatsl 
,Pasture tends to be high in energy and prol1eirn v-11hen His in a 
weg1etative state. 
,11 has a high moisture c:onierul .. 
, It is diff1cu~1 for ,a high!!produrJ1ng d,oe or fasl-growing kid to eiet 
1naugi1 grass to meet ils ,,utr·~ent requiire111ent~ 

N_ewbgmL,Kld.s Maaaa,,eme+'lf: 
,, K.ids health depend on the immunoglabulins absorbed from 
colostrum far protection from1 infectious age-nts .in their 
environment~ 
,,,, If kids are not suckllng on tlheir dams. colostrum to be provided 
\~ith'in the first ·24 hours of birth 

, ,Kids s~o Lil'd be fed a m r nin,um of 1 00-1 50 1ml co ~ost1rum \Nlthi·n 
the f•rst r ew l1ouris after blrth~ 



>Kids should be started on solid foods early to be ready for 
weaning beginning about 6-8 weeks of age. 
,Soft and tender grasses should be fed to the Kids inittally. 
Jll'They should be given 150-200 gms grains (of nearly 16-18 % 
protein) per day, depending upon the breed. 

Dry Does and Bucks: 
, To be fed an all forage diet, which will provide the necessary 
nutrients for maintenance. 
, For dry does and bucks body condition and health are the primary 
goals of a feeding program. 
,A few weeks prior to kidding, the does can be gradually 
reintroduced to grain feeding 



Bucks; 
►Vaccines and parasite treatments 

►Bucks must be given plenty of exercise. 

,Feet must be trimmed at least four times yearly. 

j,l'Before the breeding season. bucks must have adequate 
body condition and should be examined for genital 
apnormalities. 



r, ~,iir1i l Management of 
SWlne 

Factors affecting the selection of breed are; 

►Availability of good breeding stock 
► Prolificacy 
.... Growth ability 

,Temperament (mood behaviour) 
,-carcass quality 

, Efficient feed conversion 

,Nicking ablllty (care of young ones) 
,Market demand 

>-Disease resistance 



FMOII for aelectlan of lnadlng 
atock 

> Size of lltter (minimum 8 piglets) 
;. Strength and vigour of litters 
, Milking ability 
, Temperament 
, Gain and feed efficiency of progeny 
► Longivity 
,.. Fertility 
,. Free from defect s 

gilt-young female 
sow- adult female 

boar- male 

, Weaning weight of litters, ,n gilts - 120 kg. and in Sow - 150 
wean i nif-'~eperati ng 

fr~W.°r~~election of individual animal is more important than breed. 

2. There are more differences within a breed than between breeds. 



Breeding aystem8 

Inbreeding: 
; Involves breeding of related animals. 

, This system is not adopted commercially 
Out breeding: 
, Mating of unrelated animals, 

, This system gives good results with performance of pigs. 

OUt crossing: 

,Mating of unrelated animals of same breed. 
Cross breeding· 

... For commercial swine poduction programme. It is a commor, 
method used in areas around bacon (a meat f rom back and 
side of pig) factories and preserved, cured with salt solution. 

', It Involves mating of animal between two different breeds. 



Selectlon of Boar 
► True to breed 
► Masculine appearance 

► Long deep body 

, Smooth shoulders and strong legs 

, Sound health and performance record. 

, Age between 1.5-2years. 

, Select only fertile boar with well developed testicles 

, Not over fat condition 

, Active look. 



Selection of Sov.s 
► Sows must be from a litter whose litter size and weight at birth 

and weaning weight is maximum. 

► Sow must have well developed udder with 12 teats and at least 6 
teats in each row evenly distributed on belly sides. 

, Teat of sow must be free from any abnormal defects. 

, Sow must have deep body. 

, Select the sows that are already bred at least once. 

, Age of bred sows must be 2-3 years. 

, Sows must produce young ones every year. 

~ Sows should have mothering ability 

, Must be ready for another re breeding at the end of lactation. 

, Should have quiet disposition. 



Guidelines for nu11,1&l 111procluct1on of Pigs 

» Age at oubeny 6 - 7 months 

, Breeding age of gilts - 10-12 months 

, Breeding weight of gilts - 90-100 kg 

, Breeding age of boar - 18-24 months. 

, Number of sows/boar- 10 (1 :10) Boar . Sow 

, Heat cycle - 19-23 days . Average 21 days 

, Heat period - 2-3 days 

,. Mating time - Gilts- 1•1 day of heat. In sow - znd day of onset ot 
heat 

,. Number of services per conception - 2 at a interval of 14 hours. 

, Gestation period -112 -114 days (3 months 3 weeks 3 days) 

, Suckling period - 56 - 60 days. 
, n1r1g Si - .., 

<Jf· er SI n,, pe11od 



Aa 1g1 of fllllldng 

• Improvement in physical cond~ton of1he female 

• Prompt post weaning oestrus 

• Shows prominent heat symptoms 

, increases ovu1at1on rate 

• Good litter size 

• Shortens period between weaning to successful 
conception 

, More uniform litter size - high number of piglets born. 

, Minimize embryonic losses 
Suitable pasture, grasses for Swine 

, Lucerne, cowpea, berseem, suaan grass 



Composition of nrtion: 
_ Cereal based ration: 

Maize - 25%, sorghum/ barley - 15% Rice polish / wheat bran - 22.5% 
GNC - 12% TII cake -1 0%- Ftsh meal - 10% 

Mineral M ixture - 5.5% Rov,mixm (Vitamin A, 82, 03) - 1 0 gms 

Non-cereal ration: 

Wheat bran-70%, Til cake -10%,Fish meal -5.5%, GNC -12% mineral 
mixture 2.5%, Rovimix - 1 O gm. 

Note: Feed efficiency ratio 1;3 on ~n average. The weigl1t gain of 70 
kg in 6 month period may be attainea6'y consumption of 260 kg of ; 
feed. 

r 

d 

weight 5adhe 



Parasites: 
1) Ascanas1s - pfe\lenited by deworming 
2)Ring wonn ~nfestation (caused by fungus) 
3) Mange-by miltes 



Sheep Management and 
Nutrition 

• Divide the Management into the various 
stages of production 

• Energy and Protein vary with 
productions stage and the number of 
l!ambs bo:rn 

.. 
1 

r st1 I 
l e or g 

I 

I I 



sneepManagement ana 
Nutrition 

Factors to conaldar: 
• Age 
• Slze(Wefght 
• Condition 
• Type of confinement 
•· Stage of Pmduc·tion 
• Pregnancy· 
· lactation 
" Feed Quality and quantity 
· Health status of ewes 
~ Season ,of year 
• Wieather, heat vs .. win1d ch,HI factors 

e . e,s 1er11a e 
sheepl 





Sheep Management Calendar 

Last 30 Days Prior to Lambing 
• Feed 450 to 900gm of grain per day 
• Give Enterotoxemia Injection to new 

ewes 

• Shear ewes a) lamo,ng act of 
giving birth to sheep 
b) farrowing act of 

giving birth to pig 
c) kidding- act of g1v1ng 

birth to goat 



Sheep Management Calendar 

Ration for 70 kg ewes requirements 
• Maint1enance 1.5 kg hay(l 6.5% Protein) 

• Early Pregnancy- 1.7 kg hay{1 16.5% Protein) 

• Late Pregnancy-1.9 kg ~a~ plus 450 gm corn 

• Early Lactation Single~~ay plus 680 gm 
corn '1-'?j 

• Early Lactation Twin.-2.3 kg hay plus 1 kg corn 

• Early La1ctation Triplets-1 .6 kg hay, 1.50 kg corn 



Sheep Management Cal'endar 

Weaning: 
• 'Limit forage and water intake 2-3 days 

prior for ewes 

• Have lambs on creep feed or bunk 
trained 

• Re1move ewes from lamb environment 



.··M. 

Sheep Diseases At Lambing 

Causing Abortion: 
• Vibrionic Abortion-Campylobacter fetus intes

tinalis 

• Enzootic Abortion(EAE)-chlamydia 
• Toxoplasmosis-cat feces 



Sheep Metabolic Disorders 

Pregnancy toxemia-lack of energy in 
late pregnancy(Lamb Ketosis) 

Hypercalcemia(Milk Fever)-calcium 
going for milk production 



Feed Supplement and feed additives

All animals need to be well fed and healthy of they are to grow to their potential.
The nutrition of an animal is therefore of great importance if this to be achieved in
practice. Much of the nutrition of farm animals is derived from the major feed
ingredients such as maize, wheat and soyabean meal etc, but if these were the
only ingredients them the animal would not grow particularly well and would
likely become deficient in some essential nutrients.

Nutritional quality of a feed is influenced not only by nutrient content but also by
many other aspects such as,

• Feed presentation
• Hygiene
• Content of anti- nutritional factors,
• Digestibility, palatability and effect on intestinal health



Feed Supplements

Nutritive materials which are feed stuff in their own right and which are
added to a basic diet such as pasture to supplement its deficiencies. Includes trace
elements and macrofeeds such as protein supplements.

Feed antibiotic supplement

Antibiotic fed to supply undefined growth promotion factor to farm animals.
Called also feed probiotic supplements.

What are feed additives ?

Feed additive is an ingredient or combination of ingredients added to the
basic feed mix or parts there of to fulfil the specific need. Usually need in micro
quantities and requires careful handing and mixing.



Feed Additives

Pharmaceutical or nutritional substance that are not natural feedstuffs are
added to made-up and stored feeds for various purposes, chiefly to control
infectious disease or to promote growth. Improper use may cause poisonings in the
subject animals or undesirable residues in food for human consumption produced
by the animals.

Feed additives are feed ingredients that produce a desirable animal
response in a non-nutrients role (such as a change in the remen environment
with buffer or shifts in metabolism using niacin).

These substances can be defined as ingredient or combination of ingredients
added to the diet of the animal to fulfil a specific need/ or to boost up the
productivity. Several feed additives which accelerate growth, improve feed
utilization, increase milk production and milk quality, and promote health and
fertility are available for ruminants and other classes of livestock.



Types of feed additives:

Broadly classified into as follows:

1. Nutrients feed additives 
•Amino acids
•Minerals and
•vitamins

2. Non-nutrients feed additives
•Antibiotics 
•Arsenicals 
•Copper supplements
•Hormones 
•Beta agonists
•Coccidiostats
•Enzymes 
•Probiotics
•Yeast culture and acidifiers



•Yeast culture and acidifiers
•Antioxidants
•Mycotoxin binders
•Feed preservatives 
•Flavouring agents
•Colouring agents
•Pellet binders 
•Dietary buffers
•Methane inhibitors 
•Propionate promoters
•Defaunating agents 
•Ketosis and bloat controlling agents
•Surfactants 
•Sweetening agents 
•Tranquilizers, etc. 



Advantages of use of feed additives:

1. Increase feed quality and feed palatability
2. Improve animal performance
3. Economies the cost of animal protein: low levels of feed additives mainly

antibiotics or other growth promoters in animal feed contribute to increased
production of animal proteins for human consumption. Feeding antibiotics and
other additives lower the cost of meat, milk and egg production.

Feed additives for dairy cattle:

Feed additives are a group of feed ingredients that can cause a desired
animal response in a non-nutrient role, such as pH shift, growth, or metabolic
modifier. Feed additives are not a requirement, nor are they a guarantee for high
productivity or profitability



• Primary Effects of Feed Additives:
o Improve feed efficiency and/ or daily gain

• Secondary Effects:
o Reduce acidosis, coccidiosis, bloat, liver abscesses estrus and and control foot 
rot.

Broadly feed additives can be classified as follows:
• Rumen manipulators
• Antibiotics
• Hormones 
• Feed flavours
• Amino acids
• Feed acidifiers 
• Antioxidants
• Herbal preparations
• Probiotics
• Arsinicals, Surfactnts (detergent)
• Tran-quillisers, Copper sulphate 



~otal,Ash 
Principle 
Wl1en 1a samp1le is burnt in muffle furnace at 1600°C for 
2 l1ot1rs, only minet"a] matter is left behind~ This is tl1e 
total asl1 1or mineral 1content of feed. 
'J<o Asl1 = ,,.rt. aftei,t 1asl1i11g/sa111ple1 ,,,t. x 1ooo/o 

Det11e1its 
• No indication 1of amounts 0 1£ ind i,ridual miner·als. 
• Long tin1e required(12-24 hours). 
• Muffle Furnaces are quite costly to run 
• Loss of volatile minerals e.g., Cu, Fe, Pb, I-lg, Ni, 

Zn. 



COMPONENTS 

• Water air Mo1istur1e 
• Crude Protein (CP) 

• Ether Extract (EE) 
• Crude Fiber (CF) 
• Nitrogen Free extractives (NFE) 
·I Ash 



PROXIMATE ANAILYSISI 

Wee11de System of Feed Analysis 

Origin 

• Weende Experimental Station. 
Germany 1865 

• By Wilhelm Henneberg & Friedrich 
Sto1hmann 

• Chemical analysis of feed & fodder 



,. 
huffercJ ni: nu1e1· • 1ldl 11 - -

I 
• 

Arid ~ lutdr Adl1 



Fraction 

Moisture (M) 

Ash 

Crude protein 
(CP) 

Ether extract 
(EE) 

Crude fibre 
(CF) 

Nitrogen-free 
exuactives 
(l\'FEJ 

Proximate Principles 

Analysis 

Oven-d') to constant weight at 1~105 cc 
Ignite in m.1ffle oven at 150-550 ~c to remo,·e 

organic compounds 

KjeldahJ digestion in sulphuric acid followed by 
distillation and Nll3 deternunatioa 
(CP = N,, 615) 

Reflu x ex1rnction with petroleum c..her (di-~hyl 
ether) (alternatively dichloromethane or 
hexaneJ. sometimes fol10W1ng !:lydrolysts in 
strong arid 

Treatment of EE residue v.'ilh boiling acid and 
boiling alkali 

Estima~d by difference 
NFE = 100 - (M + Ash - CP - EE + CF) 

l\lain contributory components 

Water (and "olatile acids and bases) 

Inorganic salts (minerals) (some 
sulphur and phosphorus fron1 
proteins and other organic 
compounds) 

Proteins. amino acids. a_mjnes. Ducle1c 
acids. nitrogenous glycosides. 
glycohpids, B-vitamins 

Fats, oils, waxes. sterols, lipid-soluble 
vitamins. organic acids. pigments 
(fatt} acids present In polar lipids) 

CelJulose, hen11celluloses. lignin 

Starch. sugars. pectins. fruc:ans (some 
CF. water-soluble , itamins. resins. 
organic acids) 



I 



Proximate Princi es 
o Fee 



Significance of moisture 

·Moisture determines the l'"eeping qualil) of hay 
•,Moisture content determines the losse in s:ilage 
making 
·Useful) in cla si 1catian of' feed in to suc1culent 
and non-su 1cct1lent 
• Moisture content is significant in storage of feed 
• Moisture content is important ,,vhile purchasing 
of feed 
•Moisture content is directly related to nu ·riti\ e 
, alue of teed 





Crude protein 
• Esti1nated i11di1·ectly bi1 c.letermi11i11g tl1e 11itroge11 co11te11t 

of feecl and multiply·ing it ,vith 6.25. 
• Estin1ated b)' a process developed ll}' a IJa11is]1 c11e111ist 

J a 11 11 I t cl d I I . 
• 100/ 161 = 6.25, tl1erefore: NITl~OGEN x b.25 - CRUIJE 

P'ROTEIN 

Principle and Scope 
In tl1e prese11ce of sulfuric acid , sodiLlm sulp1l1ate an1d a 
catal11st, tl,e ami110 11itrogen of 111a11y organic 111aterials is 
con,.1erted to a1nn1oniun1 sulpl1ate~ ~rhe ammonia is, disti1lled 
fr11m an alkaline meclit1111 and absorbed in standardized 
111i11eral acidj 
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Crude fat 

A dried, ground sample is e,xtracted ,-.rith diethyl 
ether ,vhich dissolves fats, oils, pigments and other 
fat soluble substances. 

De • - . 
• This process assumes all substances soluble in 

ether are fats. Plant pigments, ,vctA ,-. hich are 
also soluble in ether, but do not ha,1e the same 
nutritional values of fats 
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Crude J:'ibe,r 
Principle 
T,.\,o boil~ng processes simulate the pl-I conditions 

1of the1 digestive tract 

• Crude fiber composed of cel]u)ioseJ 

hemicellul 1oses. and lignin 

• Lignin is not a true C1arbol1ydrate 

• The 01etho 1d has been ,videly used to deter1r1ine 
the fiber ,content 1of feed but it has so,ne seciou,s 
sl1ortc 1omings 
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Crude protein 
• Esti1nated i11di1·ectly bi1 c.letermi11i11g tl1e 11itroge11 co11te11t 

of feecl and multiply·ing it ,vith 6.25. 
• Estin1ated b)' a process developed ll}' a IJa11is]1 c11e111ist 

J a 11 11 I t cl d I I . 
• 100/ 161 = 6.25, tl1erefore: NITl~OGEN x b.25 - CRUIJE 

P'ROTEIN 

Principle and Scope 
In tl1e prese11ce of sulfuric acid , sodiLlm sulp1l1ate an1d a 
catal11st, tl,e ami110 11itrogen of 111a11y organic 111aterials is 
con,.1erted to a1nn1oniun1 sulpl1ate~ ~rhe ammonia is, disti1lled 
fr11m an alkaline meclit1111 and absorbed in standardized 
111i11eral acidj 



Nitrogen free extract (NFE) 

NFE represents the solub]e carbohydrate of the 
feed, sue h as starch and sugar. 
'lo NfE - ~o OM - ("o [[ + 0 o CP + o/o ash+ 010 CF) 

D ·11,t.:t 

NFE not determined analytically but is caJcuJated 
by difference. 
Therefore, NFE accumuJates all of the errors that 
exists in other proximate analysis components. 



MAJOR COMPONENTS 

PROCEDURE FRACTION COMPONENTS 

Drying (100±20°) Moisture Water, other Volat ile 
compounds 

Ignite Ash Mineral Elements 

(500-600°) 
Kjeldhal Digestion CP Protein, A.A., NPN 

Ether Extraction EE Fats, Oi Is. Waxes 

Boi ling with Acid & CF Cellulose, Lignin 
Alkali 

Remainder NFE Starch, Sugar 



Advantages of Proximate Analysis 
• 

1Comparison 0 1f feeds 10n a, specific basis 
• It is a common basis for the feed purchasing 

and for ration lon11ulation 
• No1 substitute till today except fo 1r fiber 

component 
• It forms Starting point for specific analysis 
• Used for analysis 10f feeds, faeces, urine. 

body tissues. body fluids 



-

LIMITATIONS OF PROXIMATE ANALYSIS 
Components Supposed Contains Missing Excess 

to contain 

Water Water Volatile Fatty Acids None Volati le Fatty Acids. 
Decomposed Sugars Decomposed Sugars 

CF Flbrous Cellulose, Part of Lignin Hemicellulose, None I 

Matter Part of lignin 

NFE Soluble Soluble CHO None Hemicellulose, 
Carbohydra Hemicellulose, Lignin, 
tes Part of Llgnln, Acid Acid Insoluble Ash 

Insoluble Ash 

Ether Extract Crude Fat Free Fats, Oils, Protein bound Chlorophyll, Sterol, 
(Fats, Olis. Fatty Acids, Chlorophyll, lipids, Anthocyanln, 
Fatty Acids) Sterols, Anthocyanin, Fatty Acids Carotenoids, Volatile 

Carotenoids. Resins. Olis Resins Leci thin. 

Volatile oils, Lecithin 
Cholesterol, 
Alkali Substances 

Cholesterol. Alkali 
Substances 



MERITS 
• It forms the basis for 

• Description of feed composition tables 
• Purchasing feeds 

• Ration formulation 

• various equations for energy estimations 

• It is the starting point for specific ana~ysis. 

• Provides 1st hand information about the 
potentiality of the feed to fulfil the required 
nutrient. 



., Used for analysis of feeds, faeces, urine body fluids 

• No substitut1e till today except for fiber component. 

• Referred by Nutritionist, Chemist, Physiologists, 
Dietitians. Fo,od Processors etc . 

• , E,as·y to ha,ndlle,. 

• The process is simple and economic. 
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Contd .. 

• CF-considered as indigestible-non nutritive residue. 

• CF doesn't account for some of the hemicellulose and 

lignin components. 

• The residueof alkali-acid digestion is not truly 
indigestible portion of feed rather is composed of 
cellulose and variable portion of non cellulosic 
polysaccharides and lignin. 

• The digestibility of carbohydrates does not follow its 
partitioning into CF & NFE with any marked certainty, 

especially for roughages. 



(1) Scientific /Zoological Name 

(a) Cattle- (i) Bos lndicus(Zebu) 
(ii) Bos Taurus (exotic) 

(b) Buffalo - Buba/us bubalis 
( c) Goat - Capra hircus 
(d) Sheep - Ovis aries 
(e) Pig - Sus domesticus 
(f) Chicken - Gallus gal/us 

domesticus 



(2) Chromosome Number (2N) 

a) Cattle 60 
b) River buffalo 50 
c) Swamp buffalo - 48 

d) Sheep 54 
e) Goat - 60 

fl Pig 38 
g) Chicken 78 



Number of Registered breeds 
• I Cattle 50 
h. Buffalo - 17 
iii. Sheep 44 
Iv. Goat - 34 
V. Pig - 10 
VI , Poultry - 20 



Livestock Breed from Uttarakhand 

a. Sadri - Cattle - ? ""--'T'" 44- A\V\ -U~-
b. Pantja - Goat ~ 

c. Uttara - Poultry /~ f2:> J) /tJ 

> 



5. Research Institute 
1 Central Institute for Research on cattle - Meerut {U.P) 
2 Central Institute for research on buffalo - Hisar (Haryana) 
3 Central Institute for research on goat - Farah, 

Makhdoom{U.P.) 
4 Central Sheep and wool Research Institute - Avikanagar 

Tonk (Rajasthan) 
s National Dairy Research Institute -Karnal 

Hariyana 
6 National Bureau of animals genetic Research -Karnal -

Haryana 
1 Indian Veterinary Research Institute, lzzatnagar -Bareilly 
a. Central Avian Research institute, lzzatnagar Bareilly 
9. National Research centre on Pig - Rani, Guwahati 
10 Directorate of Poultry research , Hyderabad 



6.Gestation / Incubation period 

I Cow 280 ± 5 days 
Buffalo 305 + 5 days 

ttl Goats 145 + 4 days 
IV Sheep 148 + 5 days 
V Sow 117 + 3 days -
VI Chicken 21 days 
vf Turkey 28 days 
vf I Duck 28 days 
IX. Guinea Fowl 28 days 
X Quail 16 days 



Meat from different livestock / poultry 

Cattle - Beef 

Buffalo - Beef, Cara beef 
Sheep - Mutton 
Goats - Chevon 
Pig - Pork 
Poultry ( domesticated chicken)- Chicken 



8. Common Terms 

Spp 

Cat1Ie 

Buffalo 

Sheep 

Goat 

Pig 

Poultry 

Ycaqom fantail M•lr 

Calf CO\V Bull 

Buffalo calf She buffalo Buffalo Bull 

Lamb 

Kid 

Piglet 

Chick 

Ewe 

Nanny/ 
Doe 

Sow 

Hen/ 
poultry 

Ram 

Buck 

Boar/Hog 

Cock/ 
Rooster 

Id.ti ••aa blllll 
Calving 

Calving 

_.., 
Herd 

Herd 

Lambing Flock 

Kidding Flock 

Farrowing Drove 

Laying flere k 



9. e 1pa1ent - :Sire 
Fiema~e p rd - ID 



10. Reproductive Behavior 

l'ype~Eltrul EslrusCyde Eslrua tgTin 
(D (Hrs} 

Cow/ Poly estrus 21 Days 12-24 Middle of estrus 
Buffalo 

EWE Seasonal/ Poly 17 2days 12-24 hrs after 
estrus onset 

Doe Seasonal/Poly 19 24-36 hrs after 
estrus onset 

Sow 21 3 Days 12-30 hrs ofter 
onset 

36 hours 



Digestion in Livestock 
Poultry 



What are the various types of 
digestive systems found in 

animals? 

Knowledge of the different . es of 
digestive systems is critical in selecting 

the pi'oper feeds for livestock~ 
Understanding the chemical ani:J 

physical changes that occur during the 
digestion piocess leads to more 

efficient livestock feeding. 



_Qjgest(an is the process of breaking 
down feed into simple substances that 
can be a~s~rbed _by the b~. 
Absorption 1s talking the d1ges1ed parts 
of the reed into the bloodstreamt 

The _dig_esli~e s&lcvrstem consists of the 
parts of the body involved ffom 
chewing to dig1esting feed. 

•:• This syslem also moves the diigested feed 
through the animal~s body and absorbs the 
pr,odu1cls of d'igestion. 



Different species of animals are better able 
to digest certain types of f--·1ds better tlhan 
others. 

This difference occurs due to the ~ri0us 
types of digestive systems found in animals. 

•:• The1re are four bas1ic 1ypes of 1digestive systems: 
1. Monogastric (si1mp1l1e) 

2I Avian (bird) 

3. rumina1nts1 (polygastri11c) 

4. pseudlo-rum1inants. 

(-



A. A monogastficdigestive system 
has a simple stomac . 

•:• The stomach is a muscula r.gan 
that stores ingested feed an 
it into the small intestine. 

•:• The stomach secretes acid. 
The acid results in a low pH of 1.5 to 
2.5. The low pH destroys most bacteria 
and begins to break down the feed 
materials. 



Monogastric D,igestive System 
Continue: 

•!• Animals with this type o · estive 
system are better adapted o the 
use of concentrated feeds, such as 
grains, than the use of large 
quantities of roughages. 

•!• Examples of monogastric animals 
are dogs, cats, swine and humans. 
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B. The avian dig~stive system is found 
in poultry. 

•!• This system differs greatly .,.m any other 
type. 

•:• Since birds have no teeth, there is no 
chewing. 

•!• The esophagus empties directly into the crop. 
•!• The crop is where the food is stored and 

soaked. 

•:• From the crop the food makes it way to the 
gizzard. 



Avian Digestive System Continue: 

•!• The gizzard is a very muscular organ, 
which normally contains stones or grit 
which functions like teeth to grind the 
food. 

•:• Digestion in the avian system ,s very rapid. 
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c. The polygastricor ruminantdigestive 
system has a large stomach divided 
into compartments. 

•:• The rumen is the largest sect · A of the 
stomach. 

•:• The rumen contains bacteria and other 
microbes that promote fermentation. 

•:• The rumen is the first compartment of 
the stomach that food enters. 

•:• The polygastr,c system ,s designed for 
food to be ingested, eructated (belched 
up), chewed, and swallowed again . 



Ruminant .Digestive System 
Continued 

•:• The reticulum is the second'segment of 
the stomach. 

•:• The reticulum is sometimes called the 
"honeycomb" due to the structure of its 
wall and location. 

•:• The third portion of the ruminant 
digestive system is the Omasum. 

•:• The Omasum is shaped like a small 
cabbage. 



Ruminant Digestive System 
Continued 

❖ The omasum is a sma~ mpartment 
that acts as a filter of materiats for the 
fourth compartment. 

•:• The abomasum is the fourth and 
final compartment to the rt:Jminant 
digestive system 

The Abomasum is often considered the 
true stomach. It funct ions just like t hat 
of the simple-stomached animals. 



• 

Ruminant Digestive System 
Cont inued 

❖ The polygastric system . · · feed 
high in fiber. 

❖ Thus, these animals make good use 
of roughage. 

❖ Some examples of polygastriie 
anima1ls are cattle, sheep and goats. 
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D. A pseudo-ruminant is an anim I ttiat eats 
large amounts of roughage bt1 es not 
have a stomach with several com ments. 

•:• The digestive system does some of ttie 
saime functions as those of ruminants. 

•:• They are able to utilize large amounts of 
roughages because of the greatly 
enlarged cecum and large intestine. 



Pseudo-ruminant Digestive System 
• 

Continued: 

•:• These animals often eat forages as 
well as grains and other 
concentrated feeds. 

•!• Examples of pseudo-ruminants are 
horses, rabbits, guinea pigs, and 
hamsters. 





The Animal and its Feed 

Feed consists of water and Dry Matter (DM). If the water content is 75%, the DM content is 25%. 

Although water is very important, the DM is crucial to the composition of a ration. More feed is 

needed when it contains more water. The main components of  feed  are:  
 

Water 

 

Water is vital to any animal. The bodies of young animals may consist up to 80% of their live weight. 

Older, and especially fat animals, have less water in their bodies (down to 50%). 
 
Feeds can contain both high and low water percentages. Examples of feeds with high water contents 

are young grass (± 15% DM) and cabbage (< 10% DM). Hay and concentrates are feeds with low 

water contents (85-90% DM). 
 
An animal obtains water from three sources: drinking water, water present in food and metabolic 

water. The latter is formed during metabolism by oxidation of hydrogen (H) containing organic 

nutrients.  

 

Water leaves the body with urine, faeces, milk, and as vapour via the lungs (respiration) and the skin 

(perspiration). There is no evidence that, under normal conditions, an excess of drinking water is 

harmful. If water is offered ad lib, animals normally drink what they require. 
  
Animals  require water for:  
 
 

1. Chewing and swallowing (saliva)  
2. Transport of nutrients around the body 

3. Formation and maintenance of body tissues 

4. Disposal of waste products 
5. Regulation of the body temperature 

6. Production 

 
 
Dry Matter (DM) 

 

All valuable feed nutriets are contained in the DM. If the DM% in a feed is known, it is possible to 

calculate how many kg DM an animal obtains from the feedstuff (and how many kg concentrate is 

needed as a supplement according to the norms for the production level). 
 
The DM of a feedstuff can be divided into two groups:  
 
 

- Organic Matter (OM)  
- Inorganic Matter  (IOM) 

 

Organic Matter (OM) 

 

The OM in a feedstuff consists of:  
 
 

- Nitrogenous compounds = Crude Protein (CP) *  
- Nitrogen-free compounds = Energy 

 
* In reality, not all N compounds are CP, but it is convenient and almost universal for the N 

requirements of animals in the N status of feeds to be stated in terms of protein. 30-40% 



  
 

      
 
Crude Protein (CP) 

 

Proteins are the building blocks in an animal. Protein is needed for growth, maintenance, reproduction 

and lactation. In general, every animal must have a constant supply of protein in order to remain healthy. 

A shortage will result in small calves at birth and/or slow-growing young stock (retarded growth). Other 

effects due to shortage of protein are:  
 

1. Low milk production  
2. Less protein in the milk 

3. Loss of body weight in (early) lactation 

4. Increased risk of infections and metabolic diseases 
5. Low fertility (longer calving interval)  

 
 
Nitrogen in a feed, which does not come from protein, is named non-protein nitrogen (NPN), which are 

all degradable. 
 
Ruminants, such as dairy cows, can very well utilize NPN .Hence, instead of feeding dairy cows 

expensive (true) protein, cheaper sources of nitrogen can be used as well. Urea which is relatively cheap 

chemical product, is such a non-protein nitrogen. However, certain precautionary rules must be observed 

when feeding non-protein nitrogen to dairy cows. It should be realized, that NPN (urea) can only be used 

in low level production systems with high amounts of poor quality roughage. In feeding high yielding 

dairy cows, this NPN does not play a significant role. In case the ration is deficient in energy, the cow 

will utilize part of the proteins as an energy resource, which may lead to protein deficiency. 
 

    Energy 

 

The so-called energy contents of a feedstuff can be subdivided into two groups:  

 

- Carbohydrates  
- Lipids (fats)  

 

Carbohydrates  
Carbohydrates are sugars and starches derived from cereals, tubers, roots, and other substances such as 

cellulose and lignin from plant cell walls, vessels and woody tissues. Carbohydrates do mainly provide 

energy for maintenance and production. A surplus of energy is stored as body fat. 
 
A part of the carbohydrates is crude fibre (CF), the remaining is nitrogen-free extract (NFE). The latter 

consists of sugars, starches and sugar-like substances. Sugars and starches are much easier to digest than 

CF. CF is very important for the functioning of the rumen and for production of milk rich in butterfat. 

Food for dairy cows should therefore contain a good quantity of CF. In total, the ration should contain at 

least 30 % roughage (on DM base). 

 
Lipids (Fats) or Ether Extract (EE) 
Lipids also provide energy. In fact, lipids provide much more energy than the same amount of 

carbohydrates (multiplication factor: 2.25). The fat soluble vitamins A, D, E and K are found in the lipid 



fraction. Because of the vitamins, some fat must be present in the feed. However, too much in the ration 

lowers feed intake of the ruminant and disturbs functioning of the rumen. 
 
Roughage have a low fat content. Feedstuffs derived from oilseeds (e.g. soya, cotton) have a relatively 

high fat content. 
 

 Inorganic Matter (IOM) 

 

IOM is also called ash. IOM content is determined by burning samples until no carbon is left. A high 

level of ash in a sample often indicates contamination with soil. For example, over 10% ash in roughage 

(silage) or concentrates indicates soil contamination or adulteration with e.g. chaff. 
 
Ash contains the minerals. Minerals are very important for building-up the body as in the bones and teeth. 

Minerals are needed as a part in proteins to make-up the soft tissues of the body. Further more, numerous 

enzyme systems and osmotic regulation of the body require minerals. Consequences of a shortage of 

minerals can be:  
 
 

1. Low fertility  
2. Poor growth 

3. Diseases 

4. Deformation of the skeleton 
5. Low production  

 

Generally speaking it is advisable to provide livestock with ad lib mineral blocks and/or with a mineral 

mixture included in concentrates. Another possibility is to correct mineral deficiencies in the soil by 

application of appropriate fertilizers.  
Minerals are divided in major and trace elements. The only difference is that animals need large(r) 

quantities of the major-elements. 
 
Minerals 

 

The important minerals in dairy cattle feeding are divided into two groups:  
 
 

- Major Minerals  
- Trace Minerals  

 
Major Minerals 

 

Calcium (Ca)  
Ca is the most abundant mineral element in the body and a very important constituent of the 
skeleton and teeth, in which 99 % of the total body Ca is found. Substantial amounts of Ca 

are released in the milk. 

Deficiency symptoms: 
- rickets (misshapen bones, lameness) especially in calves 

- milk fever (hypocalcaemia) 

Sources: bonemeal, shell meal, lime, meat meal, fish meal, milk, legumes, pulses, dicalcium-phosphate. 
Ca utilization in the body is strongly associated with phosphorus (P) and vitamin D. The required Ca : P 

ratio for dairy cattle is in general 1½-2 : 1. 
 



 
Phosphorus (P)  
P is used in bone formation, in close association with Ca and vit.D. In addition, P has more known 
functions in the animal body than any other mineral element.  

Deficiency symptoms are mainly related to P deficiency in soils and is the most important deficiency in 

grazing animals. 

Deficiency symptoms: 
- rickets 

- chewing wood, bones, rags etc. 

- poor fertility 
- lower milk yield 

Sources: cereal grains, bonemeal, dicalcium P, milk, and fish meal. 
 
Potassium (K)  
K is very important for osmotic regulation of the body fluids and regulation of the acid-base balance in 

the rumen, along with NaCl. Deficiency is very rare, although excess K may interfere with the absorption 

of magnesium (Mg), leading to hypomagnesia (grass staggers, grass tetany). K-contents in plants is 

generally rather high. 
 

Sodium Chloride (NaCl)  
NaCl is also known as common salt or kitchen salt. Functions in association with K in the acid-base 

balance (rumen pH) and the osmotic regulation of body fluids. This is very important in the warmer 

climates (sweating).  

Deficiencies are usually indicated by a general poor performance (poor growth, infertility). Most 

feedstuffs, especially plant originated food, have a comparatively low NaCl contents (except meatmeal 

and foodstuffs of marine origin). The main source of NaCl is common salt which should be provided ad 

lib., either as a "lick" or in a special water trough with a 2-2.5 % salt contents (2-2.5 kg of salt in 100 litre 

of water). 
 
Sulphur (S)  
S occurs mainly in the proteins in the body. Deficiency indicates basically a protein deficiency in the 

ration. Extra sources of S may have to be included in diets with substantial amounts of NPN (urea). 

Potential S sources are: protein rich sources (soya cake, cotton seed cake) or sodium sulphate. 

 

Magnesium (Mg)  
Mg is closely associated with Ca and P. 70 % of Mg is found in skeleton, the remainder being distributed 

in soft tissues and body fluids. Deficiency is not uncommon in milk fed calves between 50-70 days of 

age. Symptoms are poor bone formation (calves) and hypomagnesemia (grass tetany). The absorption of 
Mg may be inhibited by high levels of K from manured pasture grass. Sources are: wheatbran, legumes, 

plant protein cakes like cottonseed cakes (not suitable for calves; gossypol) and soya cakes. 

 

Trace Minerals 

 

Iron (Fe)  
More than 90 % of the Fe in the body is combined with proteins, mainly haemoglobin. Deficiency is 

indicated by anaemia, especially in young calves which are only fed on milk. Deficiency is not common 

in adult cattle, as Fe is widely distributed in the feedstuffs (except milk). Good sources are: green leaves, 

legumes, seed coats and meat, blood and fish meals. 
 

 



Copper (Cu)  
Cu is necessary for haemoglobin formation and pigmentation. Deficiencies are indicated by anaemia, dull 

coat colour (black hairs become brownish), infertility and scouring. Cu is widely distributed in feedstuffs 

and under normal conditions the diet of dairy cattle contains adequate amounts of Cu. Seeds and seed by 

products are normally rich in Cu, provided that there is no Cu deficiency in the soil. 
 
Cobalt (Co)  
Co is important for the functioning of the rumen micro organisms (RMO's) in association with vitamin 

B12, which contains Co. Symptoms of deficiency are emaciation, anaemia, pining. Most foods contain 

traces of Co and normally deficiencies do not occur. 
 
Iodine (I)  
I plays an important role in the functioning of the thyroid gland. The main indication of deficiency is an 
enlargement of the thyroid gland, known as "endemic goitre" (big neck). The deficiency may result in 

breeding problems and birth of hairless, weak or dead calves. Feed of the Brassica family (kale, rape, rape 

seed, cabbage), but also soya beans, peas and ground nuts may contain goitrogenic substances causing 

goitre if given in large amounts. I occurs in traces in most foods. In areas where goitre is endemic 

(inland), precautions can be taken by supplementing the diet with I, usually in the form of iodized salt. 
 

Manganese (Mn)  
Mn is an enzyme activator. Very little amounts are required. As Mn is widely distributed in feedstuffs 

(especially in wheatbran, ricebran and seeds), usually no problems are encountered. 
 
 Vitamins 

 

Vitamins are indispensable, but the animals need them only in very small quantities. The most important 

vitamins are: 
 
 

- Water soluble vitamins  
- Fat soluble vitamins  

 
Water Soluble Vitamins 

 

Vitamin B (complex)  
This group of vitamins is produced by the animals themselves in the rumen and a shortage is not likely in 

ruminants, except when the diet is short of cobalt. Bran, milk and brewers grain are rich sources of 

vitamin B for cattle. 

Vitamin C  
All farm animals can synthesize vitamin C and will not experience a shortage. Green leafy vegetables, 

citrus and potatoes are sources rich in vitamin C. 

 

Fat Soluble Vitamins 

 

Vitamin A  
A shortage of vitamin A causes a dry skin, infections of the skin and eyes, the digestive tract (diarrhoea) 

and the genitals (infertility). Green feedstuffs, carrots and yellow maize contain high amounts of vitamin 

A. Indoor cattle systems, without green feedstuffs may require supplementation, especially calves, 

usually in the form of vitamin AD 3. 
 

 



Vitamin D  
Vitamin D assists in the depositing of Ca and P (skeleton) and produced by the action of sunlight on the 

skin. So outdoor systems will not experience deficiencies. Indoor animals (calves!) may suffer 

deficiencies (symptoms: rickets, see Ca and P) and require supple-mentation (vit AD 3). Sun dried 

feedstuffs (hay, straw) are good sources of vitamin D. 
 

Vitamin E  
Vitamin E is considered important to fertility in association with Selenium (cows) and muscle 

development (calves). Green foods and cereal grains are important sources. 
 
Vitamin K  
Vitamin K assists in the blood clotting. Green fodders are rich in vitamin K, but the ruminants synthesize 

vitamin K (RMO's) and deficiencies are normally not experienced. 
 



Feed Supplements and Feed Additives 

What is feed supplement? 

• The term, supplement, refers to feedstuffs that are used to improve the value of basal 

feeds. They can be used in large quantities, such as protein supplements, or in extremely 
small quantities, such as trace minerals. 

What is feed additive? 

• An additive is a substance that is added to a basic feed, usually in small quantities, for the 

purpose of fortifying it with certain nutrients, stimulants or medicines other than as a 
direct source of nutrient. 

• In general, the term “feed additive” refers to a non-nutritive product that affects 
utilisation of the feed or productive performance of the animal.  

Additives that enhance feed intake 

 

Antioxidants 
Antioxidants are compounds that prevent oxidative rancidity of polyunsaturated fats.  
Eg. Ethoxyquin or BHT (butylated hydroxytoluene) can serve as antioxidant in feed.  

 

Flavouring Agents 

Flavouring agents are feed additives that are supposed to increase palatability and feed 
intake.  

Additives that enhance the colour or quality of the marketed product 

 Pigmenters  

Poultry keepers may enhance the yellow colour by incorporating xanthophylls in  f eed. Among 
various additives, arsanilic acid, sodium arsanilate and roxarsone are added for the purpose.  

Additives that facilitate digestion and absorption 

Enzymes 

Poultry feeds are largely composed or plant and vegetables materials and there are enzymes 

developed to degrade, modify or extract the plant polymers found in some of the cereals and 
their by-products. The enzymes can be used to improve the feeding of poultry in  the f ollowing 
way: 

▪ By improving the efficiency of the utilisation of the feed. 
▪   By upgrading cereals by-products or feed components that are poorly digested. 



▪             By providing additional digestive enzymes to help poultry to withstand stress conditions eg. Hot 
climates. 

Additives that promote growth and production 

Antibiotics 

• These are substances which are produced by living organisms (mould, bacteria or green 

plants) and which in small concentration have bacteriostatic or bactericidal properties. 
When antibiotics are added in diet, increased weight gain is most evident during the 
period of rapid growth. 

• Mode of Action of Antibiotics 

o Intestinal wall of animals fed antibiotics is thinner than that of untreated animals 
which might explain the enhanced absorption of calcium shown for chicks. 

o Reduce or eliminate the activity of pathogens causing “subclinical infection.”  
o Reduce the growth of micro-organisms that compete with the host for supplies of 

nutrients. 

Probiotics 

   It is defined as a live microbial feed supplement, which beneficially affects the host  
animals by improving its intestional microbial balance. The probiotic preparation are 

generally composed of organisms of lactobacilli and/or streptococci species.They benefit 
the host by: 

o Altering the pattern of microbial metabolism in the gastro intentional tract.  
o Stimulation of immunity. 
o Neutralisation of entrotoxins formed by pathegenic organism. 

Additives that alter metabolism 

   Hormones 

Extensive use is being made of synthetic and purified estrogens, androgens, 

progestogens, growth hormones and thyroxine or thyroprotein (iodinated casein) to 
stimulate the growth and fattening of meat producing animals. There is concern, 
however, about possible harmful effects of any residues of these materials in the meat or 
milk for the consumers. 

  Implants 

Implants are hormone or hormone like products that are designed to release slowly, but 
constantly, the active chemicals for absorption into the bloodstream. These are implanted 
subcutaneously in the ear.(eg.) diethylstilbesterol (DES). 

 



Additives that affect the health status of livestock  

Mould inhibitors  

These are added to feed which are liable to be contaminated with various types of f ungi 

such as Aspergillus flavus, Penicillium cyclopium etc. 

 Anticoccidials 

 Various brands of anticocidials are now available in the country to prevent the growth of  
coccidia which are protozoa and live inside the cells of the intestinal lining of livestock.  

Antihelmintics 

 Under some practical feeding conditions anthelmintics have also been used. The 
compounds act by reducing parasitic infections. 

 Anticaking agents 

Anticaking agents are anhydrous substance that can pick up moisture without themselves 
becoming wet. They are added to dry mixes to prevent the particles clumping together 
and so keep the product free flowing. 

 Sweeteners 

They are common constitution of feed but yet used as additives. Eg. Molasses They  may 
cause digestive upsets. 

 



Digestion in Chicken 

Table :Enzymes of the digestive tract of chicken, their substrates and products 

Organ  pH Enzyme/Secretion  Substrate  Product  

Mouth 7.0-7.5  Saliva Lubricates and softens the feed 
Amylase Starch  

Dextrin 

Dextrin  

Glucose 

Crop 4.5 Mucous Lubricates and softens the feed 
Proventriculus 

and Gizzard 

2.5 Hydrochloric acid Lowers digesta pH and initiates protein 

cleavage 

Pepsin Protein Polypeptide 
Duodenum 6.0-6.8 Amylase 

 

Starch 

Dextrin 

Maltose 

Glucose 

Trypsin 
Chymotrypsin 

Proteins  
Peptides 

Peptides Amino 
acids 

Carboxypeptidase Peptides Amino acids 

Bile  Emulsification of fats 
Lipase Fat Fatty acids Mono-

glycerides Di-
glycerides 

Jejunum 5.8-6.8 Cholesterol esterase 
  
Maltase  

Isomaltase 

Cholesterol esters 
Cholesterol 
Maltose  

Isomaltose 

Fatty acids 
 
 

Glucose 
 
 

Sucrase  
 
Peptidases 

Sucrose 
 
 Peptides 

Glucose and 
fructose 
 Dipeptides, Amino 

acids 

Caeca 5.7-5.9 Microbial activity Cellulose, 
polysaccharides, 
starch and sugars 

Volatile fatty acids, 
Vit K and B-
Vitamins 

Classification of common feed ingredients  

Conventionally, poultry feed ingredients can be widely classified as: energy source, proteinaceous source and 

mineral supplement.  

1)Energy source: Maize, rice polish, wheat bran, de-oiled rice bran, molasses, sorghum, fats and oils.  

2. A) Proteinaceous (animal origin): Fish meal, meat meal, slaughter house by product meal, hydrolyzed 

poultry feather meal, hatchery by-product meal and silk worm pupae meal.  

B) Proteinaceous (plant origin): Soybean meal, ground nut/pea nut cake. cottonseed cake, sesame cake and 

canola meal.  

3 Mineral supplement: Dicalcium phosphate, Limestone and oyster shell  



Minerals and their functions  

Minerals Important functions Deficiency symptoms 

Macro Minerals 

Calcium Formation of bone, blood clotting, heart 
function, egg production 

Poor growth, soft bones, thin 
shell/shell-less eggs, poor egg 
production 

Phosphorous Bone development, egg production, utilization 
of carbohydrates 

Poor growth, soft bones 

Magnesium Several vital metabolic functions Slow growth, lethargy, loss of  
appetite, spasms 

Sodium and 

potassium 

Constituents of blood, bile and body fluids, for 

growth, digestion, acid-base balance 

Poor growth of muscles 

(excess: loose droppings, 
reduced production) 

Micro Minerals 

Manganese Bone formation and utilization of phosphorous Staggering gait, enlargement 
of joints 

Zinc Activation of several body enzymes Poor growth and feathering, 
shortening of leg bones 

Iron& 
Copper 

Blood pigment formation Anaemia 

Iodine Body activity, constituent of thyroid Impaired body response, 
lowered activity 

Trace Minerals 

Selenium Muscular functions, immunity development Muscular dystrophy, poor 
immune response  

 

Cobalt Constituent of Vitamin B Poor growth 

 

Excessive levels of some minerals may also be harmful 

Feeding of broilers 

• Broilers are fed  broiler  pre starter (1-7 days), starter (8-21days) and finisher (22 days to marketting). 
• Feeding programs have primarily emphasized on live performance of meat birds taking into account 

effects on live weight or gain, feed conversion, and some times livability. 

Feeding of layers 

Feeding of layers depend on their age and physiological status 

• Chicks require a ration that can provide the nutrients needed for rapid growth and feather development. 

Chick rations are relatively high in energy, protein and thevitamins and minerals required for growth and 
development. 

• Once the chicks are fully feathered their energy requirements are reduced. 



• Feeding management for layer pullets aims to maintain a growth rate that will lead to the pullet reaching 
sexual maturity at the desired age and to avoid obesity. 

• Layer pullet ration have lower energy and protein levels than chick rations on a percentage basis. 

• A pre-lay ration that increases calcium, is recommended for feeding 2-3 weeks before the bird begins to 
lay eggs. 

• Layer ration is to optimize egg production, provide the nutrition required to safeguard health, maintain 
the desired bodyweight. This can be in terms of either in terms of egg numbers, egg size or egg mass.  

• Calcium is increased in the ration for egg shell formation. 

Starter feed 

• Are fed to newly hatched chicks until they are about 8 weeks old. Starter diets are formulated to give 
proper nutrition to fast growing baby chickens.  

Grower feed 

• Once the birds reach about 6 weeks of age, the grower feed is used in place of the starter. Grower feeds 

contain about 15 or 16 percent protein and are formulated to sustain good growth to maturity. The feed 
usually contains around 2400 kcal/kg of ME. After about 14 weeks of age, the grower feed can be 
replaced with developer feeds if they are available. These prepare young chickens for egg production.  

Layer feed 

• Once chickens have started laying eggs, layer feed is used . 
• Layer feeds are formulated for chickens that are laying table eggs. 
• Layer feeds contain about 16 percent protein and extra calcium so the chickens will lay eggs with strong 

shells. 

• The ME content of the feed can range between 2400 to 2600 kcal/kg. 
• This feed is fed from about 20 weeks of age or when the first egg is laid, whichever occurs first. 



 

Economization of Feed cost  

• Poultry completely depend upon the dietary sources for all  nutrients (essential AAs., vit. B groups 

& vit. K)  

• Feed must contain all essential nutrients in right amounts & proportion (optimum Ca:P, Ly:Arg etc.) 

• Different standards as per physiological stage should be  followed. 

• Include agro-industrial by-products~ to minimize cost of the ration  

• Optimum level of ingredient inclusion~ as many of  ingredients have a deleterious effect at higher 
levels.  

• Judicious use of feed additive and supplements 

 

 



Feed Supplements and Feed Additives 

What is feed supplement? 

• The term, supplement, refers to feedstuffs that are used to improve the value of basal 

feeds. They can be used in large quantities, such as protein supplements, or in extremely 
small quantities, such as trace minerals. 

What is feed additive? 

• An additive is a substance that is added to a basic feed, usually in small quantities, for the 

purpose of fortifying it with certain nutrients, stimulants or medicines other than as a 
direct source of nutrient. 

• In general, the term “feed additive” refers to a non-nutritive product that affects 
utilisation of the feed or productive performance of the animal.  

Additives that enhance feed intake 

 

Antioxidants 
Antioxidants are compounds that prevent oxidative rancidity of polyunsaturated fats.  
Eg. Ethoxyquin or BHT (butylated hydroxytoluene) can serve as antioxidant in feed.  

 

Flavouring Agents 

Flavouring agents are feed additives that are supposed to increase palatability and feed 
intake.  

Additives that enhance the colour or quality of the marketed product 

 Pigmenters  

Poultry keepers may enhance the yellow colour by incorporating xanthophylls in  f eed. Among 
various additives, arsanilic acid, sodium arsanilate and roxarsone are added for the purpose.  

Additives that facilitate digestion and absorption 

Enzymes 

Poultry feeds are largely composed or plant and vegetables materials and there are enzymes 

developed to degrade, modify or extract the plant polymers found in some of the cereals and 
their by-products. The enzymes can be used to improve the feeding of poultry in  the f ollowing 
way: 

▪ By improving the efficiency of the utilisation of the feed. 
▪   By upgrading cereals by-products or feed components that are poorly digested. 



▪             By providing additional digestive enzymes to help poultry to withstand stress conditions eg. Hot 
climates. 

Additives that promote growth and production 

Antibiotics 

• These are substances which are produced by living organisms (mould, bacteria or green 

plants) and which in small concentration have bacteriostatic or bactericidal properties. 
When antibiotics are added in diet, increased weight gain is most evident during the 
period of rapid growth. 

• Mode of Action of Antibiotics 

o Intestinal wall of animals fed antibiotics is thinner than that of untreated animals 
which might explain the enhanced absorption of calcium shown for chicks. 

o Reduce or eliminate the activity of pathogens causing “subclinical infection.”  
o Reduce the growth of micro-organisms that compete with the host for supplies of 

nutrients. 

Probiotics 

   It is defined as a live microbial feed supplement, which beneficially affects the host  
animals by improving its intestional microbial balance. The probiotic preparation are 

generally composed of organisms of lactobacilli and/or streptococci species.They benefit 
the host by: 

o Altering the pattern of microbial metabolism in the gastro intentional tract.  
o Stimulation of immunity. 
o Neutralisation of entrotoxins formed by pathegenic organism. 

Additives that alter metabolism 

   Hormones 

Extensive use is being made of synthetic and purified estrogens, androgens, 

progestogens, growth hormones and thyroxine or thyroprotein (iodinated casein) to 
stimulate the growth and fattening of meat producing animals. There is concern, 
however, about possible harmful effects of any residues of these materials in the meat or 
milk for the consumers. 

  Implants 

Implants are hormone or hormone like products that are designed to release slowly, but 
constantly, the active chemicals for absorption into the bloodstream. These are implanted 
subcutaneously in the ear.(eg.) diethylstilbesterol (DES). 

 



Additives that affect the health status of livestock  

Mould inhibitors  

These are added to feed which are liable to be contaminated with various types of f ungi 

such as Aspergillus flavus, Penicillium cyclopium etc. 

 Anticoccidials 

 Various brands of anticocidials are now available in the country to prevent the growth of  
coccidia which are protozoa and live inside the cells of the intestinal lining of livestock.  

Antihelmintics 

 Under some practical feeding conditions anthelmintics have also been used. The 
compounds act by reducing parasitic infections. 

 Anticaking agents 

Anticaking agents are anhydrous substance that can pick up moisture without themselves 
becoming wet. They are added to dry mixes to prevent the particles clumping together 
and so keep the product free flowing. 

 Sweeteners 

They are common constitution of feed but yet used as additives. Eg. Molasses They  may 
cause digestive upsets. 

 



FEEDING OF DAIRY ANIMALS 
 
Ration 

 A ration is the feed allowed for a given animal during a day of 24 hours. 
 The feed may be given at a time or in portions at intervals. 

Balanced ration 
 A balanced ration is a ration, which provides the essential nutrients to the animal in such 

proportion and amounts that are required for the proper nourishment of the particular 
animal for 24 hours for various physiological functions. 

Desirable characterisitcs of a ration 
 Liberal feeding 
 The ration should be properly balanced 
 The ration must be palatable 
 Variety of feed in the ration 
 The ration should contain enough of mineral matter 
 The ration should be fairly laxative 
 The ration should be fairly bulky 
 The ration should contain sufficient green fodder 
 Avoid sudden changes in the ration 
 Maintain regularity in feeding 
 The feed must be properly prepared 
 A ration should not be too bulky 

 

        FEEDING   OF NEW BORN CALVES 

Colostrum Feeding  

 It should be given fresh as milked from the mother within two hours and minimum for 
the first three days after birth. 

 It provides antibodies which are absorbed intact in the first few days of the calf’s life.  
 It contains immunoglobulins (IgM, IgG, IgA) which are essential for new born calves and 

can pass through the intestinal membranes freely during the first 12 hours of its life. 
 It is also rich in Vitamins (A,D and E) and minerals (Ca, Mg, Fe and P). 
 It also has a laxative effect in removing muconium. The colostrum should be fed at the 

rate of one tenth of body weight of the calves. 
 

Milk feeding in weaned calves 

 Weaning of calves within 4 days of birth is important because it is essential to have exact 
data on dam’s milk production for future selection and progeny testing. 

 After weaning, the calf is trained to drink milk from a pail either through hollow pressure 
rubber tubing or a nipple. 

 Milk has a high nutritive value and should be given to calves after 4 days of age. Milk is 
a complete feed for calves.  



 Milk should be given warmed to body temperature and preferably with a trace mineral 
supplement to make up for its deficiency of Fe, Cu, Mg, Mn and Zn. 

Feeding milk replacer to calves 

 Milk replacer is fed to calves as early as at 10 days of age to replace milk from economic 
point of view. 

 Milk replacer should resemble milk more or less on broad chemical composition 
 .

Ingredients Inclusion level (%) 

Wheat 10 

Fishmeal 12 

Linseed meal 40 

Milk 13 

Cottonseed oil/ coconut oil 7 

Citric acid 1.5 

Molasses 10 

Mineral mixture 3 

Linseed oil 3 

Butyric acid 0.3 

Antibiotic mixture 0.3 

Rovimix (A, B2, D3) 0.015 

Milk replacers: Milk replacers are usually fed in gruel form, which is gradually increased with a 
simultaneous decrease in the amount of whole milk.  

 From the 15th day of its age a small quantity of good hay, preferably a legume hay, and a 
little calf starter may be offered. 

 Early introduction of solid feed helps in the rapid development of rumen. 

Calf starter 

 It is a solid feed consisting of ground grains, oil cakes, animal protein supplements and 
brans fortified with vitamins, minerals and antibiotic feed supplements. It should contain 
23-26 % crude protein and 75% Total Digestible Nutrients. 

 A standard calf starter is offered from 15th day of age to supplement the nutrients when 
they are raised on limited milk intake. 



Ingredients I II III IV V 

Crushed Maize - - - 50 50 

Crushed Barley 50 50 50 - - 

Groundnutcake/Til cake 20 20 20 20 20 

Wheat bran/Rice bran 10 10 10 10 10 

Fishmeal/Meat meal/Skim milk powder 20 20 20 20 20 

 To each 100 kg of above mixture, 5-10 kg of molasses, 10 g vitamin supplement, 500 g 
salt, 2 kg mineral mixture and 20 g antibiotic mixture should be mixed thoroughly. 

Feeding dairy calves from three months to maturity 

 From third month onwards cultivated green forages like Bajra-Napier grasses, sorghum 
fodder, guinea grasses etc can be given at the rate of 2 kg per day, and gradually 
increasing it to 5 to 10 kg at 6 months of age. Green leguminous forages like lucerne or 
berseem should be wilted in sun for 2 -3 hours before feeding it, to minimize bloat. 
Similarly concentrate mixture is increased from 0.75kg at 4th month to 1 kg at 5th month 
and 1.5 kg at 6 months of age. 

 After 6th month male and female calves are kept in separate paddocks and maintained on 
high quality roughage rations plus minimum concentrate so as to economize the 
maintenance cost. 

 Assuming a daily weight gain of 500 g from the 6th to 24th month of age, two kg 
concentrate mixture with 16% Digestible Crude Protein and 70% Total Digestible 
Nutrients and 15 t0 20 kg of green fodder should be provided to each calf. 

The following feeding schedule should be followed for raising calves from 3 months to maturity. 

Category Concentrate(kg) Roughage (kg) 

Indigenous 
cattle/buffaloes 

1 - 2 Green grass/maize fodder-10 kg or  
Legumes 1-2.5 kg + Dry fodder -2 kg or  
Green fodder – 3 kg + Straw – 2 kg 

Crossbred  1.6 – 2.0 Green grass/maize fodder or alike fodders 5 -10 kg upto 4 months and 10- 
15 kg from 4-6 months. 

From 6 - 12 months of age 

Category Concentrate (kg) Roughage (kg) 

Indigenous 
cattle/buffaloes 

1-2 Green grass/maize fodder-15 to 20 Kg or 15 to 20 Kg of Legumes+ 5 Kg 
dry fodder or 
Green fodder 5 kg + Straw 2 to 3 kg 

Crossbred  2.0 – 2.5 Green grass/maize fodder or alike fodders -15 to20 kg 



From 1 year to age at conception 

Category Concentrate 
(kg) 

Roughage (kg) 

Indigenous 
cattle/buffaloes 

1 to 2 25 to 30 kg of green maize fodder / or other 
grasses 

Crossbred  1.5 to 2 30 to 35 kg of green maize fodder / or other 
grasses 

 Feeding the pregnant heifer 

How heifers are fed during this period can affect milk production during first lactation. Rapid 
growth of foetus occurs during the last trimester of pregnancy.  

During the last trimester of pregnancy heifers are fed 1.5 kg of a concentrate mixture (14 %CP 
and 70% TDN) to supply about 200 g of CP and 1.0 kg TDN to meet the requirements of rapidly 
growing fetus.  

The mature body weight of elite buffaloes ranges from 450 to 650 kg. Similarly the adult body 
weight of cows ranges from 300-600 kg or even higher in some breeds. 
  
Even after conception, therefore, they continue to grow depending upon the plane of nutrition to 
achieve mature body weight at about second lactation.  
 
Therefore, they should be fed additionally for months to achieve mature body weight for 
successive normal reproduction cycle. Feeding of concentrate to heifers 2-3 weeks before 
calving to adapt rumen microbes to the concentrates is the sound nutritional practice. The 
mineral mixture and common salt should also be supplied adequately. They should get free 
access to drinking water. 
 
Feeding of milch cows and buffaloes 

 In the computation of ration for the cattle and buffaloes, the prime consideration is to 
ascertain and to meet up the total requirement in terms of : 

o Dry matter, 
o Digestible protein, i.e., DCP and 
o Energy i.e., TDN for 24 hours 
o  

Dry matter (DM), digestible crude protein (DCP) and total digestible nutrients (TDN) 
requirements for cattle and buffaloes  

In the computation of ration for the cattle and buffaloes, the prime consideration is to 
ascertain and to meet up the total requirement in terms of, Dry matter (DM), Digestible 
crude protein (DCP), Total digesible Energy (TDN), Minerals and Vitamins. 

 The requirement on the quantity of dry matter depends on the body weight of the animal 
and also with the nature of its production. 

 Cattle will generally eat daily 2.0 to 2.5 kg dry matter for every 100 kg of live weight. 



 Buffaloes and crossbred animals are slightly heavy eaters and their dry matter 
consumption varies from 2.5 to 3 kg daily per 100 kg body weight. 

 All its requirements whether organic nutrients like carbohydrate, protein and fat or 
minerals or vitamins should come from the total dry matter that has to be allotted. 

Dry matter 
The dry matter allowance should be divided as follows: 

 

    Feeding of milch animals 

 The nutrient requirement of a lactating cow /buffalo can be conveniently  divided into 
two parts, viz. requirement  for maintenance and milk production.  

 Similarly pregnant animals are to be offered extra nutrients during the last two months of 
gestation. The aim is that by the end of gestation period the cows should not only gain 
their initial body weight but also put on an extra 25 to 30 kg of body weight. 

 This is necessary to enable the animal to withstand the stress of parturition and to 
maintain the persisitency of milk production during the subsequent lactation period.  

 During the last 3 days prior to calving, the amount of concentrate mixture should be 
reduced and a little warm bran is fed to keep the animal in laxative condition before 
calving. 

 After parturition, the cow /buffalo should be given fresh warm water and a mash 
consisting of 1 kg wheat bran, 1-1.5 kg ground/cooked grains, 0.5 kg jaggery and 25 g 
each of common salt and mineral mixture. This mash may be continued for 3 to 4 days 
after calving; theafter, the regular feed is gradually introduced to the cow. 

    Ration for growing crossbred dairy heifers weighing 200 kg 
Option Feed Quantity (kg) 

1 Green legume  
Cereal straw 

8 -10  
2 -4 

2 Concentrate mixture  
Cereal straw 

2.5  
4 -5 

  
Ration for cow weighing about 400 kg and producing 5 kg of milk 

Depending on the fodder availability, two options could be followed. 



Option Feed Quantity (kg) 

1 Green legume  
Green cereals  
Cereal straw 

10  
20  
4 

2 Concentrate mixture  
Cereal straw 

3.5  
7.0 

Ration for cow weighing about 400 kg and producing 10 kg of milk 

   For cows producing 10 kg of milk, the following rations could be followed. 
Feed Quantity (kg) 

Green legume  
Green cereals  
Cereal straw  
Concentrate mixture 

15  
25  
2  
1 

Thumb rule for feeding concentrates in cattle and buffaloes 
 In case of cattle, for every 1 kg of milk production, 0.4 kg of concentrates should be 

given. 
 In case of buffaloes, for every 1 kg of milk production, 0.5 kg of concentrates should be 

given. 
Some examples of concentrate mixtures 
  

Ration 1 Ration 2 
Groundnut cake 35 Mustard cake 25 
Wheat bran 20 Wheat bran 45 
Maize 15 Gram chunnies 

 
27 

Oat/Bajra/Sorghum 15 Mineral Mixture 
 

2 

Gram chunnies 
Mineral Mixture 
Common Salt 

12 
2 
1 

Common salt 1 

Total 100 Total 100 
High yielding Dairy Cattle Nutrition 

 Cows yielding more than 20 kg/day and buffaloes yielding more than 15 kg per day are 
high yielding animals. 

 Cows usually eat after milking. So fresh feed should always be available since high 
producing animals may eat up to 12 times in a day 

 If concentrates are being fed separately from forages, they should be fed several times a 
day. Additionally feeds like cotton seed and maize should be given . 



 Feeding frequency: Increased feeding frequency reduces daily variations in rumen pH 
and thus helps stabilizing the rumen environment. The proper range and consistency of 
ruminal pH is critical in fiber digestion. 

Feeding of bull calves 

 Animals which are earmarked to be raised as future breeding sires, should generally be 
kept on a liberal amount of milk for the first six months or more of their life. Milk is also 
supplemented with calf starter from two weeks of age onwards along with good quality 
hay. 

 Young males to be used for draft purpose should only be castrated at 12 to 15 months of 
age and their feeding schedules should be identical to that of heifers. To economize the 
cost of feeding more green fodder and hay can be fed ( upto 15 -20 kg /day ). 

Feeding bulls in service 

 Breeding bulls are to be fed good quality fodders and concentrates to keep them active. In 
addition the bulls should be regularly exercised to keep it in prime condition. 

 When berseem/lucerne/cowpea are available they can be fed along with the straw or other 
good quality roughages like oats without any concentrate. However, when straws form 
the basal ration, concentrate are to be fed. 

 When non-leguminous green fodders, like oat, maize, sorghum, good grazing etc, form 
the basal roughage there is no need to feed concentrate mixture. 

Feeding of working bullocks 

 When the animals are not working, they should be fed as per the maintenance 
requirement.  

 For light work, the animal should be fed with 30 kg green maize and 10 kg cowpea.  
 For heavy work, 10 kg extra cowpea may be fed to take care of extra protein requirement. 

When cultivated fodders are available 20 kg berseem/lucerne with 20 kg oats may be fed. 
In addition 30 g of mineral mixture and 30 g of  salt should be fed daily. 

 When wheat/paddy straw form the basal ration, then a concentrate mixture containing 
12% DCP and 75% TDN should be fed at the rate of 1, 1.5, 2 and 2.5 kg respectively to 
200, 300, 400 and 500 kg animal along with ad libitum bhusa. For heavy work 2, 3, 4 and 
5 kg of concentrate mixture should be fed along with wheat straw. 2.5 kg green fodder 
may be fed to satisfy the vitamin A requirement. 

 

 

 



Anthrax
Anthrax, a highly infectious and fatal disease of cattle, is caused by a 
relatively large spore-forming rectangular shaped bacterium called Bacillus 
anthracis. Anthrax causes acute mortality in ruminants. The bacteria produce 
extremely potent toxins which are responsible for the ill effects, causing a 
high mortality rate. Signs of the illness usually appear 3 to 7 days after the 
spores are swallowed or inhaled. Once signs begin in animals, they usually 
die within two days. 
Hoofed animals, such as deer, cattle, goats, and sheep, are the main animals 
affected by this disease. They usually get the disease by swallowing anthrax 
spores while grazing on pasture contaminated (made impure) with anthrax 
spores. Inhaling (breathing in) the spores, which are odorless, colorless, and 
tasteless, may also cause infection in animals and people. 
Symptoms: 

• Sudden death (often within 2 or 3 hours of being apparently normal) is 
by far the most common sign;

• Very occasionally some animals may show trembling, a high 
temperature

• Difficulty breathing, collapse and convulsions before death. This 
usually occurs over a period of 24 hours;

• After death blood, may not clot, resulting in a small amount of bloody 
discharge from the nose, mouth and other openings

Treatment and control 
• Due to the acute nature of the disease resulting in sudden death, 

treatment is usually not possible in animals even though Anthrax 
bacilli are clines. Treatment is of use in cases showing sub-acute form 
of the disease.

• In most cases, early treatment can cure anthrax. The cutaneous (skin) 
form of anthrax can be treated with common antibiotics.

Preventive measures: 
• Regular annual vaccination of animals in endemic areas will prevent 

the disease from occurring.
• Vaccination may be carried out at least a month prior to expected 

disease occurrence in endemic areas.
• Never open a carcass of an animal suspected to have died from 

anthrax.
Contact a veterinarian immediately if the following symptoms are seen and 
seek advice on control measures to be adopted. 

• Fever (106-108°F), loss of appetite, depression and dullness
• Suspended rumination3. Rapid pulse and heart rates
• Difficult breathing (dyspnoea)
• Lameness in affected leg
• Crepitation swelling over hip, back & shoulder



• Swelling is hot & painful in early stages whereas cold and painless 
inter.

• Recumbency (prostration) followed by death within 12-48 hrs.

Black quarter (black-leg)
It is an acute infectious and highly fatal, bacterial disease of cattle. Buffaloes, 
sheep and goats are also affected. Young cattle between 6-24 months of age, 
in good body condition are mostly affected. It is soil-borne infection which 
generally occurs during rainy season. In India, the disease is sporadic (1-2 
animal) in nature. 
Causal organism: it is a bacterial disease caused by Clostridium chauvoei 
Symptoms: 

• Fever (106-108°F), Loss of appetite, Depression and dullness
• Suspended rumination
• Rapid pulse and heart rates
• Difficult breathing (dyspnoea)
• Lameness in affected leg
• Crepitation swelling over hip, back & shoulder
• Swelling is hot & painful in early stages whereas cold and painless 

inter.
• Recumbency (prostration) followed by death within 12-48 hrs.

Treatment: 
• Early treatment can be possible to complete cure of the animal.
• Consult with veterinarian immediately.

Ethnovet practice : 
The following measure is to be taken up in the month of May / June every 
year. 
Exudates of thirugukalli (Euphorbia tirucalli), kodikalli (Sareostemma 
brevistigma), aththi (Ficus racemosa), banyan tree (Ficus bengalensis), 
madara (Calotropis gigantea) are taken at the rate of 1 to 15 drops each in a 
stainless-steel vessel and mixed with 50 ml of sesame oil and ragi flour are 
added and made into a paste. This paste is applied as dot (coin size) in each 
animal in the groin region. (the above material may be used for about 50 
animals). 

Foot and mouth disease
The foot-and-mouth disease is a highly communicable disease affecting 
cloven-footed animals. It is characterized by fever, formation of vesicles and 
blisters in the mouth, udder, teats and on the skin between the toes and 



above the hoofs. Animals recovered from the disease present a 
characteristically rough coat and deformation of the hoof. 
In India, the disease is widespread and assumes a position of importance in 
livestock industry. The disease spreads by direct contact or indirectly through 
infected water, manure, hay and pastures. It is also conveyed by cattle 
attendants. It is known to spread through recovered animals, field rats, 
porcupines and birds. 
Symptoms 

• fever with 104-105o F
• profuse salivation - ropes of stringy saliva hangs from mouth
• vesicles appear in mouth and in the inter digital space
• lameness observed
• cross bred cattle are highly susceptible to it

Treatment 
• the external application of antiseptics contributes to the healing of the 

ulcers and wards off attacks by flies.
• a common and inexpensive dressing for the lesions in the feet is a 

mixture of coal-tar and copper sulphate in the proportion of 5:1.
Precautions 

• heavy milch animals and exotic breeds of cattle bred for milk should 
be protected regularly.

• it is advisable to carry out two vaccinations at an interval of six months 
followed by an annual vaccination programme.

• isolation and segregation of sick animals. It should be informed 
immediately to the veterinary doctor

• disinfection of animal sheds with bleaching powder or phenol
• attendants and equipment’s for sick animals should be ideally 

separate
• the equipment’s should be thoroughly sanitized
• proper disposal of left over feed by the animal
• proper disposal of carcasses
• control of flies

Ethnovet prevention practice: 
When there is a outbreak in the nearby villages /surroundings take tulasi 
(Ocimum sp) leaves 100 gm, a pinch of common salt and turmeric rhizome 2 
pieces and grind them. This has to be squeezed to obtain extract and 
administered orally. The residues left over can be used for smearing over the 
mouth region, foot region. This is repeated. 

Rabies (Mad dog disease)



Rabies is a disease of dogs, foxes, wolves, hyaenas and in some places, it is 
a disease of bats which feed on blood. 
The disease is passed to other animals or to people if they are bitten by an 
animal with rabies. The germs which cause rabies live in the saliva of the sick 
(rabid) animal. This is a killer disease but not every dog which bites is 
infected with rabies. 
When the rabid animal bites another animal or human, the germs which live 
in its saliva pass into the body through the wound caused by the bite. The 
germs travel along the nerves to the brain. The time between the bite and the 
first appearance of signs that the bitten animal or human has been infected 
can take from 2 to 10 weeks or more. The time taken depends on the 
distance of the bite from the brain. If the bite is on the face or head, the bitten 
animal or human will quickly show signs, but if the bite is on the leg it will take 
much longer for signs to develop. 
General signs of rabies 
You should first look for the marks of the bite and discover where and when 
the animal was bitten. All rabid animals show similar signs in the beginning. 

• they change their normal behaviour and behave very strangely.
• They stop eating or drinking.
• Male animal will try to mate (mount) other animals.
• there is no change in the body temperature.
• These signs will continue for 3 to 5 days. Then, before it dies, the 

animal will develop one or the other of two types of the disease:
◦ the furious (mad) type of the disease makes the animal 

aggressive and it will bite anything.
◦ The quiet (dumb) type when the animal is quiet and does not 

move.
Rabies in the dog 
Dogs show either of the two types of rabies. 

• a dog with the dumb or quiet type of the disease cannot move. It looks 
as if it has a bone stuck in the mouth and saliva drips from the mouth.

• rabies in the dog lasts about 10 days before the animal dies. If the 
animal does not die after this length of time then it may not be 
suffering from rabies.

Rabies in sheep, goats and cattle 
Rabies is characterised by the animals becoming restless and excited. They 
may bite themselves and saliva drips from the mouth. The most important 
sign in cattle is that the animal bellows (calls) very frequently and with strange 
sound. The animals will become paralysed and die. 
Rabies in the horse and camel 
The horse will show the furious (mad) type of the disease. It will kick and bite 
and show signs similar to colic. The animal will die after paralysis of the back 
legs. 



In the camel the signs of rabies are similar to those shown by an animal in the 
rut. 
What to do with a biting dog 
Remember that not every dog which bites has rabies. If the dog belongs to 
somebody ask the owner about its normal behaviour. If the dog is showing 
signs of rabies you must inform your veterinary officer immediately. The dog 
must be shot and if it has bitten anybody, they must be taken to a hospital 
immediately for vaccination. 
Control of rabies 
Dogs in your community can be vaccinated against rabies. You should ask 
your veterinary service about vaccination against rabies. If there is an 
outbreak of rabies, the livestock in your community can be vaccinated too. 
Treatment (ethnovet practices) : 
Leaves of chirchra (Achyranthes aspera) 100gm and onion 50 gm are ground 
well and smeared over the bitten place. The extract of these ingredients is 
administered orally twice in a day. 

Blue tongue
Bluetongue, a disease which is transmitted by midges, infects domestic and 
wild ruminants and also camelids, however sheep are particularly badly 
affected. Cattle, although infected more frequently than sheep, do not always 
show signs of disease. Virus spreads between animals occurs via the midges 
of Cullicoides species. 
The likelihood of mechanical transmission between herds and flocks, or 
indeed within a herd or flock, by unhygienic practices (the use of 
contaminated surgical equipment or hypodermic needles) may be a 
possibility. 
Clinical signs include: 
Sheep : eye and nasal discharges, drooling, high body temperature, swelling 
in mouth, head and neck, lameness and wasting of muscles in hind legs, 
haemorrages into or under skin, inflammation of the coronary band, 
respiratory problems, fever, lethargy. 
In cattle : nasal discharge, swelling of head and neck, conjunctivitis, swelling 
inside and ulceration of the mouth, swollen teats, tiredness, saliva drooling, 
fever. 
Note: a blue tongue is rarely a clinical sign of infection 
Control : 
Inspect stock closely, particularly focusing on the lining of the mouth and nose 
and the coronary band (where the hoof stops and the skin starts). If an animal 
is suspected as having bluetongue, it must be reported as quickly as 
possible. Telephone your local animal health office immediately. 
Preventive measures and treatment (ethovet): 



Since the animal is not taking any feed the starvation may lead to death. So 
the animal has to be administered orally the following food. Banana fruits 
(one) smeared with sesame oil (50 ml) for 2 to 3 times. By this animal will 
recover little. However, this will not control the disease fully. Next the leaf pulp 
of "sothukathalai"(Aloe vera) has to be administered daily. Administering of 
Aloe vera has to be continued for more days till the animal fully recovers from 
this disease. By this treatment the infected animal will recover from the 
disease. The disease will not spread to other animals if all animals are 
administered with Aloe vera as a preventive treatment. Administering aloe 
vera also increases the body weight of animals as it is against all intestinal 
parasite. 

Pox
Epidemiology : sheep-pox is a highly contagious disease. It causes a 
mortality of 20 to 50 per cent in animals below the age of 6 months, and 
causes damage to the wool and skin in adults. Of the pock diseases, sheep-
pox ranks only second to human small-pox in virulence. The disease is 
transmissible to in-contact goats but not to other species of animals. It, 
however, spreads slowly. 
Symptoms : The disease in characterized by high fever, and symptoms of 
pneumonia and acute enteritis. Skin lesions appear particularly in parts free 
from wool, notably around the eyes, inner side of the thigh, udder and under 
surface of the tail. The internal organs such as trachea, lungs, kidneys and 
intestines are also affected. The disease results in emaciation and, as already 
mentioned, frequent deaths of affected animals. 
Treatment, prevention and control : 
The diseased animal should be treated with palliatives. In the young ones 
nursing is more important than medication. The infected litter should be burnt 
and the bedding changed every day. Affected animals should be kept on soft 
diet. The ulcers on the skin should be washed with potassium permanganate 
lotion and dusted with boric acid; strict hygienic measures should be adopted. 
Preventive measures and treatment (ethnovet): 
External application of paste prepared by grinding neem leaves, tulsi leaves 
each 100 gm and turmeric powder- 50gm sprinkled with sufficient water. 
Continue for 3 to 5 days. Administer orally the same mixture by diluting with 
water. 

Brucellosis of sheep



Transmission : The mode of entry is by ingestion or via conjunctiva. The 
aborted foetus, vaginal discharge and milk from infected goats contain a large 
number or organisms. 
Symptoms in infected goats and sheep state of abortion may occur followed 
by a quiescent period during which a few abortions occur. The aborted 
animals do not breed. After 2 years or more another abortion storm is likely to 
occur. 
Diagnosis, treatment and control: 
It is not possible to diagnose brucellosis on the basis of symptoms alone. The 
suspicion is aroused when humans in contact suffer from undulant fever and 
there is poor breeding record in goat herd and evidence of mastitis. The 
diagnosis can be done by the isolation of organisms and by serological tests. 
There is no adequate treatment: 
This is based on hygiene, vaccination, testing and disposal. Good 
management practice is essential. Separate quarters should be provided for 
kidding. Immunization can be done with attenuated as well as killed vaccines. 
The test and disposal procedure is highly desirable. 

Tetanus
This is an infectious, non-febrile disease of animals and man, and is 
characterized by spasmodic tetany and hyperaesthesia. This disease is 
prevalent all over the world. 
Transmission : Infection takes place by contamination of wounds. Deep 
punctured wounds provide favourable conditions for the spores to germinate, 
multiply and produce toxin which is subsequently absorbed in the animal 
body. The micro-organism is present in soil and in animal faeces, and is 
carried into the wound by a penetrating object. The organism is present in the 
intestine of normal animals, and under some undetermined conditions 
multiplies rapidly and produces toxin in sufficient quantities to be absorbed 
and cause the disease. 
Symptoms : The incubation period is generally 1-2 weeks but it may be as 
short as 3 days. Tetanus affects many species of domesticated animals but 
occurs particularly in horses and lambs; less frequently in adult sheep, goats, 
cattle, pigs, dog and cats; and rarely in poultry. The initial symptoms are mild 
stiffness and an unwillingness to move all the animals. More severe 
symptoms develop after 12-24 hours which are stiffness of limbs, neck, head, 
tail and twitching of muscles. The spasms develop in response to noise. In 
terminal stages ears are erect, nostrils dilated, nictitating membrane 
protruded. Mastication becomes very difficult because mouth cannot be 
opened, hence the name lockjaw. 
Treatment : The treatment is carried out by first injecting antitoxin then 
treating the wound. Penicillin parenterally is beneficial. Muscular relaxation is 



achieved by injection of relaxants. The animal should be kept in a dark room 
and fed with the help of stomach tube. 
Control : Proper hygiene and cleanliness at castration and other surgical 
procedures should be observed. Sheep should be given 2 injections based 3 
weeks apart to develop a solid immunity. 

Listeriosis
Transmission : The organisms are excreted in the faeces, urine, aborted 
foetuses, uterine discharge and milk of infected animals. The organisms are 
sufficiently resistant to remain viable in animal and human faeces, sewage, 
soil, silage and dust foe several weeks and months. The blood sucking 
arthropods may spread infection since organisms have been isolated from 
cattle ticks and tabanid flies. Under natural conditions certain predisposing 
factors are related to clinical infection. 
Symptoms : In farm animals the disease occurs towards the end of winter or 
early spring. The first signs of meningo- encephalitis are stiffness of neck, 
incoordinated movement of limbs and tendency to move in circles or to lean 
against a fence or wall. There may be paralysis of muscles of jaw and 
pharynx. Incoordination becomes progressively more severe until the animal 
can no longer stand. The cattle which are not severely affected may survive. 
Abortions in cattle usually occur after 4-8 months of pregnancy and at a 
comparatively later stage in sheep. In pigs and horses, clinical signs are not 
common but may develop as encephalitis and septicaemia. In poultry, the 
disease usually causes sudden death, occasionally there are signs of 
torticollis, weakness and inco-ordination of the legs. 
Treatment : Tetracyclines are very effective in meningo-encephalities of 
cattle less so in sheep. The recovery rate depends on the speed with which 
the treatment is commenced. 
Control : When outbreaks occur all affected animals should be slaughtered 
and buried along with litter and bedding. The vaccines, living or killed, have 
little effect on the pathogenesis of infection under natural conditions, 
tetracycline’s are very effective for treatment of listeriosis. 

Campylobactor abortion (vibriosis)
Transmission : transmission occurs by coitus. The affected bulls carry the 
organisms in preputial cavity indefinitely. Mature cows and heifers also carry 
the infection for long periods. Infected semen from an infected bull is the 
important means of the disease. The organism survives low temperature 
used in semen storage. 



Symptoms : infertility may cause become apparent only when the 
percentage of pregnancies in a dairy herd is low. The infertility rate in heifers 
is more than in cows. Abortions usually occur between fifth and sixth month of 
pregnancy. Infected bulls show no symptoms and their semen is normal. 
Healthy bulls become infected during coitus with diseased cow. Among sheep 
the disease is characterized by abortion occurring towards the end of 
gestation. Usually abortion is preceded by vaginal discharge for several days. 
The aborted foetus is edematous with petechial hemorrhages on serous 
surfaces and necrotic foci in the liver. 
Control ; abortion rate can be reduced by antibiotic therapy, and particularly 
by using chlortetracycline and concurrently with the development of specific 
immunity. The use of killed vaccines may reduce the incidence of disease in a 
herd but does not eradicate the infection. The bulls can be treated by injecting 
antibiotic cream in the prepuce. There is no direct treatment of females. 

Johne`s disease
Johne`s disease is a specific chronic contagious enteritis of cattle, sheep, 
goat, buffaloes and occasionally of pigs. The disease is characterized by 
progressive emaciation and in cattle and buffaloes by chronic diarrhea and 
thickening of the intestine. 
Transmission under natural conditions the disease spread by ingestion of 
feed and water contaminated by the faeces of infected animals. The infection 
occurs mostly in the early month of life. The incubation period extends from 
12 months to several years. The animal aged 3 to 6 years mostly suffer from 
the disease. Affected animals may not show clinical symptoms continue to 
discharge organisms in faeces. The organisms persist in pastures for about 1 
year. The organisms are susceptible to sunlight, drying and high ph of soil; 
continuous contact of urine with faeces reduces the life of bacteria. In cattle 
clinical signs appear mainly during 2-6 years of age. The infected animals 
which are apparently healthy, often show clinical signs after parturition. 
Treatment the organisms is more resistant to chemotherapeutic agents 
invitro than mycotuberculosis. Because of this the practical utility of treatment 
in clinical cases is poor. 
Control the affected animal should be segregated and their faeces properly 
disposed off. Alive vaccine has been developed. It reduces the incidence of 
clinical disease. It consists of a non-pathogenic strain of jhone`s bacillus with 
an adjuvant. The calves soon after birth are inoculated with vaccine 
subcontaneously. The vaccinated animals become reactors of jhonin. 
Vaccination is generally done in heavily infected herds. 



Bovine ephemeral fever
Bovine ephemeral fever is an insect-transmitted, noncontagious, viral disease 
of cattle and water buffalo that is seen in Africa, the middle east, Australia, 
and Asia. 
Etiology and epidemiology 
Bovine ephemeral fever virus (befv) is classified as a member of the genus 
Ephemerovirus in the family Rhabdoviridae (single-stranded, negative sense 
rna) 
The prevalence, geographic range, and severity of the disease vary from year 
to year, and epidemics occur periodically. During epidemics, onset is rapid; 
many animals are affected within days or 2–3 wk. Bovine ephemeral fever is 
most prevalent in the wet season in the tropics and in summer to early 
autumn in the subtropics or temperate regions (when conditions favor 
multiplication of biting insects); it disappears abruptly in winter. Virus spread 
appears to be limited by latitude rather than topography or availability of 
susceptible hosts. Morbidity may be as high as 80%; overall mortality is 
usually 1%–2%, although it can be higher in lactating cows, bulls in good 
condition, and fat steers (10%–30%). 
Clinical findings 
Signs, which occur suddenly and vary in severity, can include biphasic to 
polyphasic fever (40°–42°C [104°–107.6° F), shivering, inappetence, 
lacrimation, serous nasal discharge, drooling, increased heart rate, tachypnea 
or dyspnea, atony of forestomachs, depression, stiffness and lameness, and 
a sudden decrease in milk yield. 
Affected cattle may become recumbent and paralyzed for 8 hr to >1 wk. After 
recovery, milk production often fails to return to normal levels until the next 
lactation. Abortion, with total loss of the season's lactation, occurs in  about 
5% of cows pregnant for 8–9 months. The virus does not appear to cross the 
placenta or affect the fertility of the cow. Bulls, heavy cattle, and high-lactating 
dairy cows are the most severely affected, but spontaneous recovery usually 
occurs within a few days. More insidious losses may result from decreased 
muscle mass and lowered fertility in bulls. 

Lesions
The most common lesions include polyserositis affecting pleural, pericardial, 
and peritoneal surfaces; serofibrinous polysynovitis, polyarthritis, 
polytendinitis, and cellulitis; and focal necrosis of skeletal muscles. 
Generalized edema of lymph nodes and lungs, as well as atelectasis, also 
may be present. 
Treatment and control 
Complete rest is the most effective treatment, and recovering animals should 
not be stressed or worked because relapse is likely. Anti-inflammatory drugs 



given early and in repeated doses for 2–3 days are effective. Oral dosing 
should be avoided unless the swallowing reflex is functional. Signs of 
hypocalcemia are treated as for milk fever. Antibiotic treatment to control 
secondary infection and rehydration with isotonic fluids may be warranted. 

Rinderpest
Rinderpest is the most destructive of the virus diseases of cloven-footed 
animals, such as cattle, buffaloes, sheep, goats, pigs and wild ruminants. The 
virus is found notable in the saliva, discharge from eyes and nostrils, and in 
the urine and faeces. It is present in the circulating blood during the febrile 
stage and is later concentrated in different organs, especially in the spleen, 
lymph nodes and liver. Outside the animal body, the virus is rapidly destroyed 
by direct sunlight and disinfectants. Cold preserves the virus. The virus is 
usually spread by contaminated feed and water. Rise in temperature up to 
104 – 107 degree F. Lacrimation and redness of eye. Foul odour from mouth. 
Discrete necrotic foci develop in the buccal mucosa, inside lip, and on the 
tongue. Bloody mucoid diarrhea is noticed 
Treatment: 
Symptomatic treatment can be help early cure of the animals. Consult with 
veterinary doctor 

Mastitis
Mastitis, or inflammation of the mammary gland, is the most common and the 
most expensive disease of dairy cattle throughout most of the world. Although 
stress and physical injuries may cause inflammation of the gland, infection by 
invading bacteria or other microorganisms (fungi, yeasts and possibly 
viruses) is the primary cause of mastitis. Infections begin when 
microorganisms penetrate the teat canal and multiply in the mammary gland. 
Treatment 

• success depends on the nature of the aetiological agent involved, the 
severity of the disease and the extent of fibrosis.

• complete recovery with freedom from bacterial infection can be 
obtained in cases of recent infection and in those where fibrosis has 
taken place only to a small extent.

• such drugs as acriflavine, gramicidin and tyrothricin have now ceased 
to be in use, and have given place to the more effective drugs, such 
as sulphonamides, penicillin and streptomycin.



Footrot
Foot rot is a common cause of lameness in cattle and occurs most frequently 
when cattle on pasture are forced to walk through mud to obtain water and 
feed. However, it may occur among cattle in paddocks as well, under 
apparently excellent conditions. Foot rot is caused when a cut or scratch in 
the skin allows infection to penetrate between the claws or around the top of 
the hoof. Individual cases should be kept in a dry place and treated promptly 
with medication as directed by a veterinarian. If the disease becomes a herd 
problem a foot bath containing a 5% solution of copper sulphate placed 
where cattle are forced to walk though it once or twice a day will help to 
reduce the number of new infections. In addition, drain mud holes and 
cement areas around the water troughs where cattle are likely to pick up the 
infection. Keep pens and areas where cattle gather as clean as possible. 
Proper nutrition regarding protein, minerals and vitamins will maximize hoof 
health. 

Bovine rhinotracheitis
Infectious bovine rhinotracheitis (ibr) is a highly contagious, infectious 
respiratory disease that is caused by bovine herpesvirus-1 (bhv-1). It can 
affect young and older cattle. In addition to causing respiratory disease, this 
virus can cause conjunctivitis, abortions, encephalitis, and generalised 
systemic infections. Ibr is characterized by acute inflammation of the upper 
respiratory tract. 
Treatment 
There is no direct treatment for viral diseases. Infected animals should be 
isolated from the rest of the herd and treated with anti-inflammatory drugs 
and antibiotics for secondary infections if necessary. Carrier cattle should be 
identified and removed from the herd. 
Prevention 
Control of the disease is based on the use of vaccines. 

Piglet diarrhea or scour
Of all the diseases in the sucking piglet, diarrhea is the most common and 
probably the most important. In some outbreaks, it is responsible for high 
morbidity and mortality. The main bacterial causes are E. Coli and Clostridia 
and the main parasite is Coccidia. 
Clinical signs 
Scour in the piglet can occur at any age during sucking but there are often 
two peak periods, before 5 days and between 7 and 14 days. 
Acute disease 



The only sign may be a perfectly good pig found dead. Post-mortem 
examinations show severe acute enteritis, so sudden that there may be no 
evidence of scour externally. Clinically affected piglets huddle together 
shivering or lie in a corner. The skin around the rectum and tail will be wet. 
Look around the pen for evidence of a watery to salad cream consistency 
scour. In many cases, there is a distinctive smell. As the diarrhea progresses 
the piglet becomes dehydrated, with sunken eyes and a thick leathery skin. 
The scour often sticks to the skin of other piglets giving them an orange to 
white color. 
Prior to death piglets may be found on their sides paddling and frothing at the 
mouth. 
Sub-acute disease: 
The symptoms are similar but the effects on the piglet are less dramatic, 
more prolonged and mortality tends to be lower. This type of scour is often 
seen between 7 to 14 days of age manifest by a watery to thin salad cream 
consistency diarrhea, often white to yellow in color. 
Treatment 

• in severe outbreaks of E. Coli disease the sows feed can be top 
dressed with the appropriate antibiotic daily, from entry into the 
farrowing house and for up to 14 days post-farrowing. This can be 
effective in reducing bacterial output in the sows faeces.

• observe litters for the presence of diarrhea both night and morning.
• study the history of the disease on your farm. Is it sporadic, in one 

piglet in a litter, or total litters?
• in the light of the history either treat the individual pig or on the first 

signs of disease treat the whole litter.
• if a litter is badly scoured dose night and morning for a minimum of 

two days.
• assess the response to treatment. If there is no change within 12 

hours, then change to another medicine as advised by your 
veterinarian.

• always treat piglets less than 7 days of age by mouth.
• for older pigs where the disease is less acute injections are equally 

effective and easier to administer.
• provide electrolytes in drinkers. These prevent dehydration and 

maintain body electrolyte balances.
• cover the pen, the creep area and where the pigs defecate with straw, 

shredded paper, shavings or sawdust.
• provide an additional lamp to provide an extra source of heat.
• use binding agents such as chalk, kaolin or activated attapulgite to 

absorb toxins from the gut.
Management control and prevention 



• adopt procedures to prevent the spread of the scour - disinfect boots 
between pens, use a disposable plastic apron when dosing piglets to 
prevent heavy contamination of clothing, wash hands after handling a 
scoured litter, disinfect brushes and shovels between pen.

• ensure that farrowing houses are only used on an all-in all-out basis 
with a pressure wash and disinfection between each batch.

• farrowing pens must be dry before the house is repopulated. 
Remember that moisture, warmth, waste food and faeces are ideal for 
bacterial multiplication.

• pen floors should be well maintained. Poor pen hygiene associated 
with bad drainage predisposes to scour.

• look carefully at the part of the pen floor where there are piglet faeces. 
Is this poorly drained? Do large wet patches develop? If so cover them 
with extra bedding daily and remove. This is a most important aspect 
of control.

• check nipple drinkers and feeding troughs for leakages.
• ensure that faeces are removed daily from behind the sow from the 

day she enters the farrowing crates until at least 7 days post-farrowing 
if the floors are slatted. Also remove faeces daily throughout lactation 
if they are solid concrete.

• maintain creep environments that are always warm and comfortable. 
Fluctuating temperatures are a major trigger factor to scour 
particularly from 7 to 14 days of age.

• consider vaccinating against E. Coli (make sure first that this is the 
cause of the problem however). E. Coli vaccines only protect the piglet 
for the first 5 to 7 days of age.

• assess the environment of all the farrowing house. Poor environments 
allow heavy bacterial multiplication and a much higher bacterial 
challenge is likely to break down the colostral immunity.

• check the sow's health. Animals affected with enteric or respiratory 
disease, lameness or mastitis predispose the litter to scour.

• where farrowing house floors are very poor, pitted and difficult to 
clean, brush them over with lime wash containing a phenolic 
disinfectant.

• Colostrum management : it is vital that the piglet receives the 
maximum amount of colostrum within the first 12 hours of birth. High 
levels of antibody are only absorbed during this period. Factors such 
as poor teat access, poor crate design, and particularly the 
development of agalactia in the sow, associated with udder oedema, 
reduce intake.



PPR (goat plague)
PPR (Peste des petits ruminants) is a most important viral disease of goat 
capable of heavy mortality and commonly called as goat plague. 
Etiology 
The causative virus was first thought to be an aberrant strain of rinderpest 
virus that had lost its ability to infect cattle. Later molecular studies showed 
that it was distinct from, but closely related to, rinderpest virus. 
Clinical signs: 
The clinical sign of PPR in goats is often fulminating and fatal although 
apparent infection occurs in endemic areas. Incubation period may range 
from 2-6 days in field conditions. In acute form, there is sudden onset of fever 
with rectal temperature of at least 40°- 41°C. The affected goats show 
dullness, sneezing, serous discharge from the eyes and nostrils. During this 
stage farmers often think that the animal has developed cold exposure and 
may attempt to provide protection for cold. In the process goats, may be 
congregated and accentuate the process of transmission. After 2-3 days, 
discrete lesions develop in the mouth and extend over the entire oral mucosa, 
forming diphtheric plaques. 
During this stage profound halitosis (foul smell) is easily appreciable and the 
animal is unable to eat due to sore mouth and swollen lips. Latter ocular 
discharge becomes mucopurulent and the exudate dries up, matting the 
eyelids and partially occluding the nostrils. Diarrhea develops 3-4 days after 
the fever and is profuse and faeces may be mucoid or bloody depending 
upon the damage. Dyspnea and coughing occur later due to secondary 
pneumonia. Death occurs within one week of the onset of the illness. 
Treatment and control: 
No specific treatment is recommended for ppr being viral disease. However, 
mortality rates can be reduced by the use of drugs that control the bacterial 
and parasitic complications. Specifically, oxytetracycline and chlortetracycline 
are recommended to prevent secondary pulmonary infections. Lesions 
around the eyes, nostrils and mouth should be cleaned twice daily with sterile 
cotton swab. Our experience indicates that fluid therapy and anti-microbial 
such as enrofloxacin or ceftiofur on recommended doses along with mouth 
wash with 5% boro-glycerine can be of benefit in reducing the mortality during 
outbreak of ppr in goats. Health workers should inspect first the unaffected 
goats followed by treatment of affected goats. Immediate isolation of affected 
goats from clinically healthy goats is most importance measure in controlling 
the spread of infection. Nutritious soft, moist, palatable diet should be given to 
the affected goats. Provide parenteral energy infusion in anorectic goats 
along with appetizers. 
Immediately measures should be taken for notification of disease to nearest 
government veterinary hospital. Carcasses of affected goats should be 
burned or buried. Proper disposal of contact fomites, decontamination is 
must. Vaccination is the most effective way to control ppr. 



Bovine babesiosis (tick fever)
Cause 
Bovine babesiosis (bb) is a tick-borne disease of cattle. Transmission of b 
bovis takes place when engorging adult female ticks pick up the infection. 
They pass it on to their progeny via their eggs. Larvae (or seed ticks) then 
pass it on in turn when feeding on another animal. B bigemina is also passed 
from one generation of ticks to the next. Engorging adult ticks pick up the 
infection and nymphal and adult stages (not larval stages) of the next 
generation pass it on to other cattle. Morbidity and mortality vary greatly and 
are influenced by prevailing treatments employed in an area, previous 
exposure to a species/strain of parasite, and vaccination status. In endemic 
areas, cattle become infected at a young age and develop a long-term 
immunity. However, outbreaks can occur in these endemic areas if exposure 
to ticks by young animals is interrupted or immuno-naïve cattle are 
introduced. The introduction of babesia infected ticks into previously tick-free 
areas may also lead to outbreaks of disease. 
Symptoms: 

• high fever
• neurologic signs such as incoordination, teeth grinding and mania. 

Some cattle may be found on the ground with the involuntary 
movements of the legs. When the nervous symptoms of cerebral 
babesiosis develop, the outcome is almost always fatal.

• dark colored urine
• anorexia
• animals likely to separate from herd, be weak, depressed and 

reluctant to move
• n b. Bigemina parasitaemia often exceeds 10 per cent and may be as 

high as 30 per cent.
Clinical symptoms for babesia divergens are similar to b. Bigemina infections. 
The survivors may be weak and in reduced condition, although they usually 
recover fully. Subacute infections, with less apparent clinical signs, are also 
seen. 
Treatment 
Mild cases may recover without treatment. Sick animals can be treated with 
an antiparasitic drug. Treatment is most likely to be successful if the disease 
is diagnosed early; it may fail if the animal has been weakened by anemia. 
Imidocarb has been reported to protect animals from disease but immunity 
can develop. There are also concerns with regard to residues in milk and 
meat. In some cases blood transfusions and other supportive therapy should 
be considered. 
Prevention 



Effective control of tick fevers has been achieved by a combination of 
measures directed at both the disease and the tick vector. Tick control by 
acaracide dipping is widely used in endemic areas. Dipping may be done as 
frequently as every 4-6 weeks in heavily infested areas. The occurrence of 
resistance of ticks, chemical residues in cattle and environmental concerns 
over the continued use of insecticides has led to use of integrated strategies 
for tick control. Babesiosis vaccines are readily available and are highly 
effective. Anti-tick vaccines are also available in some countries and can be 
used as part of an integrated program for the control of ticks. Babesiosis can 
be eradicated by eliminating the host tick(s). In the us, this was accomplished 
by treating all cattle every two to three weeks with acaricides. In countries 
where eradication is not feasible, tick control can reduce the incidence of 
disease. 
Treatment for control of tick (ethnovet): 
Mix common salt and few camphor in castor oil or neem oil and apply over 
the affected area. Whole plant extract of ghaner (lantana camara) should be 
diluted with the urine of cattle and apply externally. Boil 250 gm of tobacco in 
2 litres of water and add 5 litres of water and sprayed over the body of 10-20 
animals. 

Theileriosis
Theileriases are a group of tickborne diseases caused by theileria spp. Both 
theileria and babesia are members of the suborder piroplasmorina. Although 
babesia are primarily parasites of rbcs, theileria use, successively, wbcs and 
rbcs for completion of their life cycle in mammalian hosts. The infective 
sporozoite stage of the parasite is transmitted in the saliva of infected ticks as 
they feed. Sporozoites invade leukocytes and, within a few days, develop to 
schizonts. In the most pathogenic species of theileria (eg, t parva and t 
annulata), parasite multiplication occurs predominantly within the host wbcs, 
whereas less pathogenic species multiply mainly in rbcs. Development of the 
schizont stage of pathogenic theileria causes the host wbc to divide; at each 
cell division, the parasite also divides. Mortality in such stock is relatively low, 
but introduced cattle are particularly vulnerable. Unlike in babesiosis, in 
theileriasis there is no evidence of increased resistance in calves <6 mo old. 

East coast fever
East coast fever, an acute disease of cattle, is usually characterized by high 
fever, swelling of the lymph nodes, dyspnea, and high mortality. Caused by 
theileria parva, and transmitted by the tick vector rhipicephalus 
appendiculatus, it is a serious problem in east and southern africa. 



Etiology and transmission 
The african buffalo (syncerus caffer) is an important wildlife reservoir of t 
parva, but infection is asymptomatic in buffalo. T parva transmitted by ticks 
from either cattle or buffalo cause severe disease in cattle, but buffalo-derived 
parasites differentiate poorly to merozoites in cattle and generally are not 
transmitted by ticks. Hence, buffalo t parva are maintained as a separate 
population. Buffalo t parvawere previously considered a separate subspecies 
(t parva lawrencei), but dna typing indicate that the cattle and buffalo 
parasites are a single species. T parva is usually highly pathogenic, causing 
high levels of mortality, although some less pathogenic isolates have been 
identified. 
Pathogenesis, clinical findings, and diagnosis 
T parva sporozoites are injected into cattle by infected vector ticks. An occult 
phase of 5–10 days follows before infected lymphocytes can be detected in 
giemsa-stained smears of cells aspirated from the local draining lymph node. 
Subsequently, the number of parasitized cells increases rapidly throughout 
the lymphoid system, and from about day 14 onward, cells undergoing 
merogony are observed. This is associated with widespread lymphocytolysis, 
marked lymphoid depletion, and leukopenia. Piroplasms in rbcs infected by 
the resultant merozoites assume various forms, but typically they are small 
and rod-shaped or oval. 
Clinical signs vary according to the level of challenge, and they range from in 
apparent or mild to severe and fatal. Typically, fever occurs 7–10 days after 
parasites are introduced by feeding ticks, continues throughout the course of 
infection, and may be >106°f (41°c). Lymph node swelling becomes 
pronounced and generalized. Lymphoblasts in giemsa-stained smears of 
needle aspirates from lymph nodes contain multinuclear schizonts. Anorexia 
develops, and the animal rapidly loses condition; lacrimation and nasal 
discharge may occur. Terminally, dyspnea is common. Just before death, a 
sharp decrease in body temperature is usual, and pulmonary exudate pours 
from the nostrils. Death usually occurs 18–24 days after infection. The most 
striking postmortem lesions are lymph node enlargement and massive 
pulmonary edema and hyperemia. Hemorrhages are common on the serosal 
and mucosal surfaces of many organs, sometimes together with obvious 
areas of necrosis in the lymph nodes and thymus. Anemia is not a major 
diagnostic sign (as it is in babesiosis) because there is minimal division of the 
parasites in rbcs, and thus no massive destruction of them. 
Animals that recover are immune to subsequent challenge with the same 
strains but may be susceptible to some heterologous strains. Most recovered 
or immunized animals remain carriers of the infection. 
Treatment and control 
Treatment with parvaquone and its derivative buparvaquone is highly 
effective when administered in the early stages of clinical disease but is less 
effective in the advanced stages, in which there is extensive destruction of 
lymphoid and hematopoietic tissues. Immunization of cattle against t parva 



using an infection-and-treatment procedure is practical and continues to gain 
acceptance in some regions. The components for this procedure are a 
cryopreserved sporozoite stabilate of the appropriate strain(s) oftheileria 
derived from infected ticks and a single dose of long-acting oxytetracycline 
given simultaneously; although oxytetracycline has little therapeutic effect 
when administered after development of disease, it inhibits development of 
the parasite when given at the outset of infection. Cattle should be immunized 
3–4 wk before being allowed on infected pasture. Parasitized bovine cells 
containing the schizont stage of t parva and t annulata can be cultivated in 
vitro as continuously growing cell lines. In the case of t annulata, cattle can be 
infected with a few thousand cultured cells. Attenuated strains produced by 
serial passage of such cultures form the basis of live vaccines used in several 
countries, including israel, iran, india, and the former ussr. 
Incidence of east coast fever can be reduced by rigid tick control, but this is 
not feasible in many areas because of cost and the high frequency of 
acaricidal treatment required. 

Ringworm
This is the most common infectious skin disease affecting beef cattle. It is 
caused by a fungus, and is transmissible to man. Typically, the disease 
appears as crusty grey patches usually in the region of the head and neck 
and particularly around the eyes. 
As a first step in controlling the disease, it is recommended that, whenever 
possible, affected animals should be segregated and their pens or stalls 
cleaned and disinfected. Clean cattle which have been in contact with the 
disease should be watched closely for the appearance of lesions and treated 
promptly. Proper nutrition, particularly high levels of vitamin a, copper and 
zinc while not a cure, will help to raise the resistance of the animal and in so 
doing offer some measure of control. Contact your vet and or feed store for 
products to treat this disease. Using a wormer like ivomec will kill lice and 
help prevent cattle from scratching causing skin damage and a place for the 
fungus to enter. 

Milk fever
Milk fever, also known as Parturient hypocalcaemia and parturient paresis, is 
a disease which has assumed considerable importance with the development 
of heavy milking cows. Decrease in the levels of ionized calcium in tissue 
fluids is basically the cause of the disease. In all adult cows, there is a fall in 
serum-calcium level with the onset of lactation at calving. The disease usually 



occurs in 5 to 10-year-old cows, and is chiefly caused by a sudden decrease 
in blood-calcium level, generally within 48 hours after calving. 
Symptoms 

• in classical cases, hypocalcaemia is the cause of clinical symptoms. 
Hypophosphataemia and variations in the concentration of serum-
magnesium may play some subsidiary role.

• the clinical symptoms develop usually in one to three days after 
calving. They are characterized by loss of appetite, constipation and 
restlessness, but there is no rise in temperature.

Calf scour
Calves may develop scours due to bacterial or virus infections. Scours is 
known as "calf scours" or neonatal calf diarrhea. The primary causes of 
scours include: Rota virus,  Corona virus, Cryptosporidium parvum, 
Salmonella and Escherichia coli. 

• Determine if treatment is required. Calves that are moving around 
in the pasture, with their tails up, probably do not need treatment. 
Check to see if the diarrhea is yellow or white. If this is the case, 
treatment is probably not needed.

• Determine if the calf is looking listless. Calves that are lethargic or 
not participating much in the playful activities with other calves are a 
red flag to pay attention to. Calves that are also losing condition are 
also cause for alarm.

• Check to see if the calf is dehydrated. You can check for 
dehydration by pulling on the calf's neck skin. If the skin "tents" this is 
a sign of dehydration.

• Determine the calf's body temperature. A normal body temperature 
ranges from 100.5 °f (38.1 °c) to 102.5 °f (39.2 °c). Anything outside of 
this range is a sign for treatment.

• Separate the sick calf or calves from the healthy herd. You'll want 
to do this to avoid spreading the disease further.

• Administer fluids using your veterinarian-approved electrolyte 
solution. You may need to inject the fluids via iv or orally.

• Follow appropriate nursing care protocol using your vet's guidelines. 
This may include providing shelter, feed and a warm place to sleep.

• A drawback from providing shelter is maintaining infectious control. 
You will have to work extra to get rid of soiled bedding and disinfect 
everything that a calf will touch, from the floor to the fence panels and 
even the feed bucket.

• Enthnovet practice: Ingredients needed: vasambu (Acorus calamus) 
leaves 2 numbers, dried ginger (Zingiber officinale) 50 gm, guava 



(Psidium guajava) tender leaves 200 gm. The above materials are 
ground and made into a bolus and administered orally one or two 
times.



Diseases for Poultry 

Bacterial diseases 
Colibacillosis (Coliform infections) 

Problems attributed to coliform infections are often caused by 
strains of the Escherichia coli organism. There is a marked variation 
in severity. Problems range from severe acute infections with 
sudden and high mortality to mild infections of a chronic nature 
with low morbidity and mortality. Infections may result in a 
respiratory disease from air sac infection, a septicemic (blood) 
disease from generalized infections, an enteritis from intestinal 
infection or a combination of any or all of these conditions. The 
disease may result from a coliform infection alone as in primary 
infection or in combination with other disease agents as a 
complicating or secondary infection. Secondary infections 
commonly occur as a part of the classic air sac disease syndrome as 
a complication with Mycoplasma gallisepticum infections. 

All ages can be affected; however, the acute septicemia in young 
turkeys and airsacculitis in young chickens is more common in 
young growing birds. High, early mortality may occur as the result 
of navel infections. 

The symptoms of this disease is caused by the E. coli bacteria and 
the toxins produced as they grow and multiply. There are many 
different strains or serological types within the group of E. coli 
bacteria. Many are normal inhabitants in intestinal tracts of 
chickens and turkeys and consequently are common organisms in 
the birds' environment. 

A marked variation exists between different strains in their ability to 
cause disease. Some are severe and by themselves can cause disease 
while others are supposedly harmless. All degrees of pathogenicity 
exist between the two extremes. 

The primary routes of invasion by the organism are the respiratory 
system and the gastrointestinal tract. Omphalitis and infections in 



young birds may result from entry through the unhealed navel or 
penetration of the egg shell prior to or during incubation. 

The symptoms vary with the different types of infections. In the 
acute septicemic form, mortality may begin suddenly and progress 
rapidly. Morbidity may not be apparent and birds in apparently 
good condition may die. However, in most cases birds are listless 
with ruffled feathers and indications of fever. Additional symptoms 
of labored breathing, occasional coughing and rales may be 
apparent. Diarrhea may be evident. Mortality may be high in 
recently hatched chicks and poults as a result of navel infection of 
coliforms. 

Extremely acute septicemic infection may result in sudden death 
with very few, if any, lesions apparent. Common lesions include 
dehydration, swelling and congestion of the liver and spleen and 
kidneys and pinpoint hemorrhages in the viscera. Fibrinous to 
caseous exudate in the air sacs, heart sac and on the surface of the 
heart, liver and lungs is 

a characteristic lesion. The intestines may be thickened and 
inflamed and may contain excess mucus and areas of hemorrhage. 
Navel infections, similar to those described for omphalitis may be 
seen in young birds. 

Diagnosis by laboratory means is necessary since coliform infection 
in its various forms may resemble and be easily confused with many 
other diseases. Isolation and identification of the organism by 
culture procedures can be accomplished relatively quickly; however, 
mere isolation is not sufficient to make a diagnosis. One must take 
into consideration the organ from which the organisms were 
isolated, the pathogenicity of the particular isolate and the presence 
of other disease agents. 

Management and sanitation practices designed to reduce the 
number of these types of organisms in the birds' environment are 
necessary. In addition, reducing stress factors and other disease 
agents can enhance the ability of birds to defend against harmful 



infections. Providing adequate ventilation, good litter and range 
conditions, properly cleaned and disinfected equipment and 
facilities and high quality feed and water will improve the disease 
resisting status of the birds. The poultryman must always avoid 
overcrowding, environmental stresses like chilling or overheating 
and avoid vaccination or handling stress during periods when the 
birds are already subjected to stressful conditions. Proper egg 
handling, good hatchery management and implementing a good 
sanitation program is necessary to reduce early exposure of chicks 
or poults to disease organisms. It is always emphasized that 
problems due to one of the more pathogenic strains may occur even 
under ideal conditions. 

The response of coliform infections to various medications is erratic 
and often difficult to evaluate. Under practical conditions, 
treatment is often disappointing. Drug sensitivity varies with the 
strain of E. coli causing the condition. Laboratory tests to determine 
the sensitivity to the various drugs are useful to select the most 
beneficial drugs. When practical, moving birds to a clean 
environment may be of more value than medication. For example, 
when outbreaks occur in growing turkeys in the brooder house, 
moving to range is often the best treatment. 

Mycoplasmosis (CRD, Air sac, Sinusitis) 

Organisms in the genus Mycoplasma are a significant cause of 
respiratory disease in poultry. Of the numerous species of 
Mycoplasma that have been isolated from domestic poultry, three 
are of known significance. Mycoplasma gallisepticum is associated 
with chronic respiratory disease (CRD)/air sac syndrome in 
chickens and turkeys and infectious sinusitis of turkeys; 
Mycoplasma meleagridis is associated with airsacculitis in turkeys; 
and Mycoplasma synoviae is the cause of infectious synovitis in 
chickens and turkeys. 

Chronic respiratory disease (CRD), air sac syndrome and infectious 
sinusitis of turkeys have a common cause. CRD was first recognized 
as a chronic but mild respiratory disease of adult chickens. It 



reduced egg production but caused little or no mortality. Afterward, 
a 

condition known as "air sac disease" became a problem in young 
birds. It caused high mortality in some flocks. Many birds became 
stunted, feed efficiency was reduced, and many fowl were rejected 
as unfit for human consumption when processed. 

Infectious sinusitis in turkeys produces a sinus swelling under the 
eye as well as an inflammation of respiratory organs. It is a chronic 
disease adversely affecting growth and feed conversion. It may also 
cause significant mortality in young poults. 

A peculiar bacterial-like organism known as Mycoplasma 
gallisepticum (MG) is common to all three conditions. CRD and 
sinusitis in turkeys are caused by a pure MG infections while the air 
sac syndrome is caused by an infection of MG in combination with 
E. coli. These conditions are triggered by acute respiratory 
infections such as Newcastle disease or infectious bronchitis. 

Mycoplasma gallisepticum is widespread and affects many species 
of birds. Eradication programs have reduced the incidence in recent 
years. It is primarily spread through the egg. Infected hens transmit 
organisms and the chick or poult is infected when it hatches. 
Organisms may also be transmitted by direct contact with infected 
or carrier birds. 

The true CRD produces slight respiratory symptoms such as 
coughing, sneezing and a nasal discharge. In the air sac syndrome 
there is an extensive involvement of the entire respiratory system. 
The air sacs are often cloudy and contain large amounts of exudate. 
Affected birds become droopy, feed consumption decreases and 
there is a rapid loss of body weight. 

Infectious sinusitis in turkeys occurs in two forms. When the 
"upper" form is present, there is only a swelling of the sinus under 
the eye. In the "lower" form, the lungs and air sacs are involved. The 
air sacs become cloudy and may contain large amounts of exudate. 



Both forms of the disease are usually present in the flock and 
frequently are present in the same bird. 

Diagnosis of either condition must be based on flock history, 
symptoms and lesions. Blood tests are useful in determining 
whether a flock is infected. 

The answer to the MG problem in both chickens and turkeys is 
eradication of the disease organisms. This goal has been achieved in 
commercial breeding flocks with voluntary programs conducted by 
the National Poultry Improvement Plan (NPIP) and National 
Turkey Improvement Plan (NTIP). The treatment of CRD, air sac 
syndrome and the lower form of infectious sinusitis is not 
considered satisfactory. Many antibiotics have been used with 
varying success. Whether to give treatment is a decision that must 
be made on each flock based on economic factors. If treatment is 
attempted, give high levels of one of the broad spectrum antibiotics 
(Tylosin, aureomycin, terramycin, gallimycin) either in feed, 
drinking water or by injections. The "upper"; form of infectious 
sinusitis can be treated with success by injecting antibiotics into the 
swollen sinus cavity. 

Fowl Cholera 

This disease occurs throughout the country wherever poultry is 
produced and in recent years has become the most hazardous 
infectious disease of turkeys. Host range is extensive and includes 
chickens, turkeys, pheasants, pigeons, waterfowl, sparrows and 
other free-flying birds. 

The causative organism of fowl cholera is Pasteurella multocida. 
The organism can survive at least one month in droppings, three 
months in decaying carcasses and two to three months in soil. 
Pasteurella apparently enters tissues of the mouth and upper 
respiratory tract. The disease is not transmitted through the egg. 

Major sources of infection include: 



Body excreta of diseased birds that contaminate soil, water, feed, 
etc., Carcasses of birds that have died of the disease, 
Contaminated water supplies such as surface tanks, ponds, lakes 
and streams, Mechanical transmission by contaminated shoes or 
equipment. 

Studies indicate that animals other than birds may serve as 
reservoirs of infection and actively spread the disease. These 
animals include raccoons, opossums, dogs, cats, pigs, and vermin. 

The disease is seldom seen in chickens under four months of age, 
but is commonly seen in turkeys under this age. In the peracute 
form, symptoms may be absent; in the acute form some birds may 
die without showing symptoms, but many others are visibly ill 
before death. Characteristic symptoms include stupor, loss of 
appetite, rapid weight loss, lameness resulting from joint infection, 
swollen wattles, difficult breathing, watery yellowish or green 
diarrhea and cyanosis or darkening of the head and wattles. 

Lesions may be lacking in birds dying during peracute outbreaks. 
When present, lesions may resemble those associated with any 
acute septicemic bacterial infection, often those of fowl typhoid. 
Typical lesions may include pinpoint hemorrhages in the mucous 
and serous membranes and/or abdominal fat; inflammation of the 
upper third of the small intestine; light, firm "parboiled" 
appearance of the liver; enlarged and congested spleen; creamy or 
solid collection of material in joints; and cheesy material in the 
internal ear and air spaces of the cranium of birds having twisted 
necks. Turkeys may have pneumonia with solidification of one or 
both lungs. 

A tentative diagnosis may be made on flock history, symptoms and 
postmortem lesions. A definite diagnosis depends upon isolation 
and identification of the organism. 

Properly administered bacterins are helpful in preventing fowl 
cholera, particularly in turkeys. Their use must be combined with a 
rigid program of sanitation. In general, as it applies to the use of 
bacterins in turkeys, complete protection is unrealistic. Follow the 



manufacturer's recommendations for use of the bacterin. 
Vaccination in conjunction with treatment is not recommended. 

Sanitation practices that aid in preventing the disease are: 

Complete depopulation each year with definite breaks between 
older birds and their replacements, 
Implement a rodent control program, 
Dispose of dead birds properly, 

Provide safe, sanitary water, 
Clean and disinfect all houses and equipment after disposing of 
flock, 
Keep birds confined to the house and away from wild feral birds and 
animals, Allow contaminated ranges or yards to remain vacant for 
at least three months. 

Although drugs usually alter the course of a fowl cholera outbreak, 
affected birds remain carriers and the disease has a tendency to 
recur when treatment is discontinued. This may necessitate 
prolonged treatment with drugs added to the feed and water. Sulfa 
drugs and broad spectrum antibiotics (Penicillin) usually control 
losses. 

Necrotic Enteritis 

Necrotic enteritis is an acute disease that produces a marked 
destruction of the intestinal lining of the digestive tract. Common 
field names (rot gut, crud and cauliflower gut) accurately describe 
the condition. The cause of the disease is Clostridium perfringens, a 
spore-forming, rod-shaped bacterium. Bacterial organisms and 
their toxins are the primary cause but coccidiosis may be a 
contributing factor. Most of the damage to the intestinal lining 
apparently is due to toxins produced by the bacterial organisms. 

Little is known about the spread of the disease but transmission is 
thought to occur by oral contact with the droppings from infected 
birds. Necrotic enteritis appears suddenly in the affected flock. 
Apparently healthy birds may become acutely depressed and die 



within hours. Mortality is usually between two and ten percent, but 
may be as high as thirty percent in severe outbreaks. Losses due to 
reduced growth and feed conversion may be more costly than flock 
mortality. 

Lesions of the disease usually involve the lower half of the small 
intestine, but in some instances the entire length of the tract is 
involved. The intestine is dilated, contains dark offensive fluid and a 
diphtheritic cauliflower-like membrane that involves the mucosa. 
The lining of the intestine will have a coarse Turkish-towel 
appearance and portions of the lining may slough off and pass out 
with the intestinal contents. Diagnosis in based upon history, 
symptoms and findings of the characteristic lesions. 

Bacitracin or virginiamycin are effective treatments administered in 
the feed. Bacitracin can also be given in the drinking water. 
Supportive vitamin treatment may enhance the effectiveness of the 
treatments. Preventive medication may be of value on premises 
where prior infections have been observed. Since coccidiosis may be 
a contributing factor, attention must be given to an effective 
coccidiosis control program. 

Ulcerative Enteritis (Quail disease) 

Ulcerative enteritis is an acute or chronic infection of game birds, 
chickens, turkeys and other domestic fowl. Death losses may be 
high for young quail or pullets being raised for egg production. 

The cause of the disease is Clostridium colinum, a spore forming 
bacterial rod. The infection spreads by the droppings from sick or 
carrier birds to healthy birds. The disease organism is very resistant 
to disinfectants and will persist under varying environmental 
conditions. 

Birds with the acute form may die suddenly while in good flesh, 
whereas more chronically affected birds become listless, have 
ruffled feathers, whitish watery diarrhea, and develop a humped-up 
posture. Such birds usually die in an extremely emaciated condition. 



The dropping may be confused with those of birds with coccidiosis 
and the two diseases are often seen in the same bird. Droppings of 
birds with only ulcerative enteritis never contain blood. 

The postmortem lesions are characteristic. The entire intestinal 
tract often has button-like ulcers but the lower portion is most often 
affected. These ulcers often perforate, resulting in local or 
generalized peritonitis. 

Although the disease is characteristic in nature, anyone suspecting 
the infection should seek professional confirmation before 
treatment is started. Bacitracin and penicillin are the most effective 
drugs in the treatment and prevention of this disease. If bacitracin 
is used, it should be incorporated in the feed at levels up to 200 
grams per ton of feed. Addition of bacitracin to the water at the rate 
of one teaspoon per gallon aids in controlling an outbreak of the 
disease. Either method of administering bacitracin will control the 
disease within two weeks, unless a bacitracin-resistant strain of the 
disease organism is present. Penicillin is also used to treat the 
disease if bacitracin is not effective. 

Raising birds on wire is an effective preventative measure. Specific 
drugs (bacitracin or penicillin) fed at low levels, are effective for 
controlling the disease in operations where the use of wire flooring 
is impractical. 

Pullorum Disease 

Pullorum disease is an acute or chronic infectious, bacterial disease 
affecting primarily chickens and turkeys, but most domestic and 
wild fowl can be infected. 

The cause is a bacterium named Salmonella pullorum. This 
organism is primarily egg transmitted, but transmission may occur 
by other means such as: 

Infected hen to egg, egg to chick, or chick to chick in incubator, 
chick box, brooder, or house. Survivors become infected breeders 
(cycle begins again), 
Mechanical transmission (carried around on clothes, shoes or 



equipment), 
Carrier birds (apparently healthy birds shed the disease organisms), 

Contaminated premises (from previous outbreaks). 

Disease organisms may enter the bird through the respiratory (as in 
the incubator) or digestive systems. Most outbreaks of acute 
pullorum disease in chickens or turkeys result from infection while 
in the hatchery. 

Pullorum disease is highly fatal to young chicks or poults, but 
mature birds are more resistant. Young birds may die soon after 
hatching without exhibiting any observable signs. Most acute 
outbreaks occur in birds that are under three weeks of age. 
Mortality in such outbreaks may approach ninety percent if 
untreated. Survivors are usually stunted and unthrifty. Infection in 
young birds may be indicated by droopiness, ruffled feathers, a 
chilled appearance with birds huddling near a source of heat, 
labored breathing, and presence of a white diarrhea with a "pasted-
down" appearance around the vent. The white diarrhea symptom 
instigated the term "bacillary white diarrhea" that was commonly 
associated with this disease at one time. Gross lesions may be 
lacking in some adult birds. 

Diagnosis in young birds is made by isolating the causative 
organism in the laboratory. In older birds, blood testing may 
indicate an infection but a positive diagnosis depends upon 
isolation and identification of the organism by laboratory 
procedures. 

Complete eradication is the only sound way to prevent pullorum 
disease. All hatchery supply flocks should be tested and only 
pullorum-free flocks used as a source of hatching eggs. Purchase 
chicks or poults from hatcheries that are officially recognized as 
"Pullorum Clean" by National Poultry Improvement Plan 
representatives in your state. 

Treatment primarily is a salvage operation and does not prevent 
birds from becoming carriers. Consequently, do not keep recovered 



flocks for egg production. Among the drugs used to treat pullorum 
disease are furazolidone, gentamycin sulfate, and sulfa drugs 
(sulfadimethoxine, sulfamethazine, and sulfamerazine). 

Fowl Typhoid 

Fowl typhoid is an infectious, contagious bacterial disease that is 
usually acute but sometimes chronic. It affects most domestic and 
wild fowl including chickens, turkeys, ducks, pigeons, pheasants 
and other game birds. It must not be confused with typhoid fever in 
humans that is caused by a distinctly different organism. 

The cause in the bacterium, Salmonella gallinarum. Methods of 
transmission are the same as for pullorum disease, including egg 
transmission. However, mechanical transmission is more prevalent 
with this disease than with pullorum disease. 

Any age bird can be infected, but the disease primarily occurs in 
young adults (usually those older than twelve weeks of age). 
Mortality varies from less than one to about forty percent, but 
higher mortality has been observed. Signs include sudden or 
sporadic mortality, listlessness, green or yellow diarrhea 
(accompanied with pasting of the vent feathers), loss of appetite, 
increased thirst and a pale, anemic appearance of comb and wattles. 

A tentative diagnosis may be made from the history, signs and 
lesions but final diagnosis must be based on isolation and 
identification of the causative organism. Lesions observed at 
necropsy help verify a diagnosis of fowl typhoid. The lesions include 
an enlarged and mottled spleen, enlarged liver (colored yellow or 
greenish brown), small pinpoint hemorrhages in muscles and fat 
surrounding internal organs, and a slimy inflammation of 

the front third of the small intestine. Small, white plaque-like areas 
are visible through the walls of the intestine is suggestive of fowl 
typhoid in turkeys. Blood tests used to detect pullorum reactors are 
also used to identify fowl typhoid birds. 



Prevention and control depend heavily upon basic disease 
prevention practices including the hatching chicks from disease-free 
flocks (as determined by pullorum testing), practicing strict 
sanitation on the farm, providing clean feed and water, and proper 
disposal of all dead birds as approved by the state animal health 
agency. The causative organism can live outside the bird body for at 
least six months, thus requiring extra management precautions to 
break the disease cycle. Following an outbreak, thoroughly clean 
and disinfect the premises. When feasible, practice range rotation 
and other special precautions to prevent the carryover of infection 
to the following flock. 

Drugs cannot be depended upon as a means of typhoid prevention 
and are not recommended for that purpose. Infected birds may be 
salvaged using the same drugs as used to salvage pullorum infected 
birds. 

Botulism 

Botulism is a disease caused by the ingestion of a toxin produced by 
the Clostridium botulinum bacterium. All domestic fowl and most 
wild birds are susceptible to the toxin's effects. Many human deaths 
have also been attributed to the consumption of food or water 
containing the toxin. 

Botulism is not a bacterial infection, but a condition produced by a 
byproduct of the bacteria's growth. The organism is common in 
nature and is widely dispersed in soils. Ingestion of the organism is 
not harmful. It becomes dangerous only when conditions are 
favorable for its growth and subsequent toxin formation. The 
organism grows best under high humidity and relatively high 
temperature and in an environment containing decaying organic 
material (plant or animal). The organism requires an environment 
in which all atmospheric oxygen is eliminated. The organism cannot 
multiply in the presence of air. Stagnant pools or damp areas with 
buried decaying matter are danger areas for toxin development. 
Botulism results after the decaying animal or plant material 
containing the toxin is consumed. Decaying carcasses are a frequent 
source of the toxin, as are many insects feeding in the same tissue. 



The insects may contain enough toxin to cause the disease in any 
bird that ingests it. Since the toxin is water soluble, water sources 
may become contaminated and provide a reservoir for the disease. 

The toxin is one of the most potent discovered by scientists. The 
toxin is relatively heat stable but may be destroyed by boiling. There 
are different types of the toxin; types A and C cause the disease in 
birds while type B frequently produces the disease in man. 

Weakness is generally the first sign of the illness and is followed by 
progressive flaccid paralysis of the legs, wings and neck. When neck 
muscles are affected the head hangs limp, thus causing a condition 
referred to as "limberneck". Affected birds may have a peculiar 
trembling, loose feathers that are pulled out easily and dull partly 
closed eyes. Some birds (turkey) do not develop loose feathers or 
limberneck symptoms. Because of 

the paralysis, birds are unable to swallow and mucous accumulates 
in the mouth. Fatally affected birds may lie in a profound coma 
appearing lifeless for several hours before death. Significant lesions 
are not usually observed in affected birds. Examining digestive 
contents may reveal insects, decomposed animal or vegetable 
material or other matter suggesting that the birds have consumed 
the toxin. 

A tentative diagnosis can be made from the history, symptoms and 
post-mortem findings. As an aid to diagnosis, sick birds may be 
given water into the crop, kept in a cool environment and treated 
intravenously with antitoxin. Recovery of a large percentage of the 
affected birds would substantiate diagnosis. 

Prevention should be aimed at eliminating sources of toxin 
production and preventing access of birds to such materials. These 
practices include prompt removal of all dead animals from houses 
and pens, debeaking the birds, controlling fly and insect 
populations and avoiding access to decaying organic material. 
Contaminated water supplies are particularly dangerous. 



If the disease strikes, locate and remove the source of the toxin and 
separate all visibly affected birds from the flock for treatment. Place 
sick birds in a cool shaded area and give fresh water into the crop, 
twice daily. Mild laxatives may be used for birds that have been 
exposed but do not show disease symptoms. Epsom salts (one 
pound per 100 birds) may be mixed into feed. Adding a level 
teaspoonful of Epsom salts in one ounce of water and placing in the 
crops of sick birds has been beneficial in many instances. Antitoxin 
therapy is indicated only in birds that have high individual value 
since the antitoxin is difficult to obtain and is expensive. 

Infectious Coryza 

Infectious coryza is a specific respiratory disease in chickens that 
occurs most often in semi-mature or adult birds. Infection may 
result in a slow-spreading, chronic disease that affects only a small 
number of birds at one time, or in a rapid spreading disease with a 
higher percentage of birds being affected. The occurrence of 
infectious coryza is not widespread and the incidence is relatively 
low. 

The disease is caused by a bacterium known as Hemophilus 
gallinarum. Outbreaks usually result from the introduction of 
infected or carrier birds into a flock. Transmission of the infection 
occurs by direct contact, airborne infection by dust or respiratory 
discharge droplets and drinking water contaminated by infective 
nasal exudate. Susceptible birds usually develop symptoms within 
three days after exposure to the disease. Recovered individuals may 
appear normal but remain carriers of the organism for long periods. 
Once a flock is infected, all birds must be considered as carriers. 

The most characteristic symptoms of infectious coryza include 
edematous swelling of the face around the eyes and wattles, nasal 
discharge and swollen sinuses. Watery discharge from the eyes 
frequently results in the lids adhering together. Vision may be 
affected 



because of the swelling. The disease results in a decrease in feed and 
water consumption and an increase in the number of cull birds. An 
adverse effect on egg production usually occurs in proportion to the 
number of affected birds. 

Diagnosis can be confirmed only by isolation and identification of 
the causative organism. The organism, Hemophilus gallinarum, is 
extremely fastidious and often difficult to isolate. 

Prevention is the only sound approach in controlling infectious 
coryza. It usually can be prevented by management programs that 
eliminate contact between susceptible and infected birds. It requires 
only separating affected or carrier birds from the susceptible 
population. In order to prevent the infection, introduce started or 
adult birds only from sources known to be free of the infection. If 
infection occurs, complete depopulation followed by thorough 
cleaning/disinfecting is the only means for eliminating the disease. 

A number of drugs are effective for treating the symptoms of the 
disease although the disease is never completely eliminated. 
Sulfadimethoxine or sulfathiazole in the feed or water or 
erythromycin administered in the drinking water can reduce the 
symptoms of this disease. 

Omphalitis 

Omphalitis may be defined technically as an inflammation of the 
navel. As commonly used, the term refers to improper closure of the 
navel with subsequent bacterial infection (navel ill; mushy chick 
disease). 

Apparently, most problems result from mixed bacterial infections 
including the common coliforms and various species belonging to 
the genera Staphylococcus, Streptococcus, Proteus, and others. 
Omphalitis can usually be traced to faulty incubation, poor hatchery 
sanitation or chilling/overheating soon after hatching (such as in 
transit). The significance of isolating one of the bacterial species 
mentioned above is complicated in that many of the same species 
can be isolated from the yolks of supposedly normal birds 
immediately after hatching. 



Omphalitis occurs during the first few days of life, so it cannot be 
considered transmissible from bird to bird. It is transmitted from 
unsanitary equipment in the hatchery to newly hatched birds having 
unhealed navels. 

Affected chicks usually appear drowsy or droopy with the down 
being "puffed up". They also generally appear to be of inferior 
quality and show a lack of uniformity. Many individuals stand near 
the heat source and are indifferent to feed or water. Diarrhea 
sometimes occurs. Mortality usually begins within 24 hours and 
peaks by five to seven days. 

Characteristic lesions are poorly healed navels, subcutaneous 
edema, bluish color of the abdominal muscles around the navel and 
unabsorbed yolk material that often has a putrid odor. Often yolks 
are ruptured and peritonitis is common. 

A tentative diagnosis can be made on the basis of history and 
lesions. The presence of mixed bacterial infections and absence of 
any specific disease-producing agent is used for confirming the 
diagnosis. 

Good management and sanitation procedures in the hatchery and 
during the first few days following hatching are the only sure ways 
to prevent omphalitis. Broad spectrum antibiotics help reduce 
mortality and stunting in affected groups, but they do not replace 
sanitation. 

Erysipelas 

Erysipelas is a bacterial disease caused by Erysipelothrix insidiosa. 
The disease affects several species of birds including chickens, 
ducks and geese, but the fowl in which it has been of primary 
importance is the turkey. Man is susceptible to infection and may 
contract the disease from infected turkeys. Since this organism is 
pathogenic for man, care should be taken when handling infected 
birds or tissues. 



Erysipelas in turkeys occurs most often during the fall and winter 
months and usually affects birds that are four to seven months of 
age, although any age bird is susceptible. Incidence has often been 
reported to be higher in males than in females, possibly because 
fighting males receive numerous skin abrasions that serve as portals 
of entry for the bacteria. In some instances the incidence is higher 
in hens than toms because of artificial insemination techniques that 
provide a means of transmission. 

The organism may survive for long periods in the soil and most 
outbreaks are thought to originate from contaminated soil or 
premises. Sheep, swine and rodents may be carriers of the disease 
organisms. Recurrence of the disease on a premise is common. 
Predisposing or aggravating factors include over-crowding damp or 
inclement weather and poor sanitation and range management. 

The first indication of the disease may be the discovery of several 
dead birds. Usually several morbid birds can be found; however, 
most affected birds are visibly sick for only a short period before 
death. Symptoms are typical of a septicemic disease and include a 
general weakness, listlessness, lack of appetite and sometimes a 
yellowish or greenish diarrhea. Occasionally, the snood of toms may 
be turgid, swollen and purple. Some birds may be found lame with 
swollen leg joints due to localization of the infection. In breeding 
flocks, this disease occasionally is associated with decreased fertility 
and hatchability. Daily morbidity and mortality usually are low; 
however, in untreated flocks mortality may persist for some time 
and become excessive. 

The most characteristic lesions are small or diffuse hemorrhages 
located in almost any tissue or organ. Such hemorrhages are 
commonly observed in the muscles, heart, liver, spleen, fat and 
other tissues of the body cavities. Hemorrhagic conditions of skin 
may result in purple blotches. The liver and spleen are usually 
enlarged, congested and occasionally contain necrotic foci. Enteritis 
or inflammation of the intestinal tract is commonly observed, as in 
most septicemic diseases. 
 



Symptoms and lesions may resemble other diseases so closely that a 
reliable diagnosis can be made only through isolation and 
identification of the causative organism. 

Good management practices that aid in preventing erysipelas 
include avoiding the use of ranges previously occupied by swine, 
sheep or turkeys where erysipelas is known to have existed. 
Debeaking, removal of the snoods of toms, measures that prevent 
injury from fighting, avoiding overcrowding and providing well 
drained ranges will aid in preventing this disease problem. 

Bacterins are available and are useful on premises where history 
indicates that outbreaks may be a problem. The amount and 
duration of protection is relative to the amount of exposure and may 
not be sufficient for the entire laying period. Administer bacterins in 
accordance with the manufacturer's directions. 

Move sick birds to a hospital pen for individual treatment and to 
prevent cannibalism. Moving unaffected birds to a clean range may 
aid in preventing the spread of the disease but may also 
contaminate an additional range. 

Various antibiotics have shown efficacy in treating erysipelas; 
however, penicillin is best. Penicillin injections in the leg or breast 
muscles of visibly sick birds is effective in decreasing mortality. One 
injection is usually sufficient, but more may be given if necessary. 
Water and feed medication may be of value under certain 
conditions. 

Parasitic diseases (internal) 
Ascarids (Large Intestinal Roundworms) 

One of the most common parasitic roundworms of poultry 
(Ascaridia galli) occurs in chickens and turkeys. Adult worms are 
about one and a half to three inches long and about the size of an 
ordinary pencil lead. Thus, they can be seen easily with the naked 
eye. Heavily infected birds may show droopiness, emaciation and 
diarrhea. The primary damage is reduced efficiency of feed 
utilization, but death has been observed in severe infections. 



Chickens of three to four months of age show resistance to infection. 
Specimens of this parasite are found occasionally in eggs. The worm 
apparently wanders from the intestine up the oviduct and is 
included in the egg contents as the egg in being formed. 

The life history of this parasite is simple and direct. Females lay 
thick heavy-shelled eggs in the intestine that pass in the feces. A 
small embryo develops in the egg but does not hatch immediately. 
The larvae in the egg reaches infective stage within two to three 
weeks. Embryonated eggs are very hardy and under laboratory 
conditions may live for two years. Under ordinary conditions, 
however, few probably live more than one year. Disinfectants and 
other cleaning agents do not kill eggs under farm conditions. Birds 
become infected by eating eggs that have reached the infective 
stage. 

Available drugs remove only the adult parasite. The immature form 
probably produces the most severe damage. The treatment of choice 
is piperazine. Many forms of piperazine are produced, and all are 
effective if administered properly. Piperazine is only effective for 
treating this parasite. It has no effect on other internal parasites of 
fowl. Follow the manufacturer's instructions carefully. 

The parasite can be controlled by strict sanitation. If the birds are 
confined, clean the house thoroughly and completely before a new 
group is brought in. Segregate birds by age groups, with particular 
care applied to sanitation of young birds. If birds are on range, use a 
clean range for each group of birds. 

Cecal Worms 

This parasite (Heterakis gallinae) is found in the ceca of chickens, 
turkeys and other birds. 

This parasite apparently does not seriously affect the health of the 
bird. At least no marked symptoms or pathology can be blamed on 
its presence. Its main importance is that it has been incriminated as 
a vector of Histomonas meleagridis, the agent that causes 



blackhead. This protozoan parasite apparently is carried in the cecal 
worm egg and is transmitted from bird to bird through this egg. 

The life history of this parasite is similar to that of the common 
roundworm. The eggs are produced in the ceca and pass in the 
feces. They reach the infective form in about two weeks. In cool 
weather, this may take longer. The eggs are very resistant to 
environmental conditions and will remain viable for long periods. 

The cecal worm can be effectively treated with fenbendazole. Since 
the worm itself produces no observable damage and the eggs live for 
long periods, it is advisable and necessary to keep chickens and 
turkeys separated to prevent spread of blackhead. 

Capillaria (Capillary or Thread Worms) 

There are several species of Capillaria that occur in poultry. 
Capillaria annulata and Capillaria contorta occur in the crop and 
esophagus. These may cause thickening and inflammation of the 
mucosa, and occasionally severe losses are sustained in turkeys and 
game birds. 

In the lower intestinal tract there may be several different species 
but usually Capillaria obsignata is the most prevalent. The life cycle 
of this parasite is direct. The adult worms may be embedded in the 
lining of the intestine. The eggs are laid and passed in the 
droppings. Following embryonation that takes six to eight days, the 
eggs are infective to any other poultry that may eat them. The most 
severe damage occurs within two weeks of infection. The parasites 
frequently produce severe inflammation and sometimes cause 
hemorrhage. Erosion of the intestinal lining may be extensive and 
result in death. These parasites may become a severe problem in 
deep litter houses. Reduced growth, egg production and fertility 
may result from heavy infections. 

If present in large numbers, these parasites are usually easy to find 
at necropsy. Eggs may be difficult to find in droppings, due to the 
small size and time of infection. 



Since treatment for capillaria is often lacking, control is best 
achieved by preventive measures. Some drugs, fed at low levels, may 
be of value in reducing the level of infection on problem farms. 
Game birds should be raised on wire to remove the threat of 
infection. As some species of capillaria have an indirect life cycle, 
control measures may have to be directed toward the intermediate 
host. Hygromycin and meldane may be used for control. Additional 
vitamin A may be of value. Effective treatments that are not 
approved by the Food and Drug Administration are fenbendazole 
and leviamisole. 

Tapeworms 

Tapeworms or cestodes are flattened, ribbon-shaped worms 
composed of numerous segments or division. Tapeworms vary in 
size from very small to several inches in length. The head or anterior 
end is much smaller than the rest of the body. Since tapeworms may 
be very small, careful examination often is necessary to find them. A 
portion of the intestine may be opened and placed in water to assist 
in finding the tapeworms. 

The pathology or damage tapeworms produce in poultry is 
controversial. In young birds, heavy infections result in reduced 
efficiency and slower growth. Young birds are more severely 
affected than older birds. 

All poultry tapeworms apparently spend part of their lives in 
intermediate hosts, and birds become infected by eating the 
intermediate hosts. These hosts include snails, slugs, beetles, ants, 
grasshoppers, earthworms, houseflies and others. The intermediate 
host becomes infected by eating the eggs of tapeworms that are 
passed in the bird feces. 

Although several drugs are used to remove tapeworms from poultry, 
most are of doubtful efficacy. In general, tapeworms are most 
readily controlled by preventing the birds from eating the infected 
intermediate host. Tapeworm infections can be controlled by 
regular treatment of the bird with fenbendazole or leviamisole. 

Gapeworms 



The gapeworm (Syngamus trachea) is a round red worm that attach 
to the trachea (windpipe) of birds and causes the disease referred to 
as "gapes". The term describes the open-mouth breathing 
characteristic of gapeworm-infected birds. Heavily infected birds 
usually emit a grunting sound because of the difficulty in breathing 
and many die from suffocation. The worms can easily block the 
trachea, so they are particularly harmful to young birds. 

The gapeworm is sometimes designated as the "red-worm"; or 
"forked-worm" because of its red color and because the male and 
female are joined in permanent copulation. They appear like the 
letter Y. The female is the larger of the two and is one-fourth to one 
inch in length. The male gapeworm may attain a length of one-
fourth inch. Both sexes attach to the lining of the trachea with their 
mouthparts. Sufficient numbers may accumulate in the trachea to 
hinder air passage. 

The life cycle of the gapeworm is similar to that of the cecal worm; 
the parasite can be transmitted when birds eat embryonated worm 
eggs or earthworms containing the gapeworm larvae. The female 
worm lays eggs in the trachea, the eggs are coughed up, swallowed, 
and pass out in the droppings. Within eight to fourteen days the 
eggs embryonate and are infective when eaten by birds or 
earthworms. The earthworm, snails and slugs serve as primary 
intermediate hosts for the gapeworm. Gapeworms in infected 
earthworms remain viable for four and a half years while those in 
snails and slugs remain infective for one year. After being consumed 
by the bird, gapeworm larvae hatch in the intestine and migrate 
from the intestine to the trachea and lungs. 

Gapeworms infect chickens, turkeys, guinea fowl, pheasants, chukar 
partridge, and probably other birds. Young birds reared on soil of 
infected range pens are at high risk (pen-raised game birds). Some 
control or reduction in infection density (worms/bird) is achieved 
by alternating the use of range pens every other year and/or using a 
pen for only one brood each year. Tilling the soil in the pens at the 
end of the growing season helps to reduce the residual infection. 



Treating the soil to eliminate earthworms, snails and slugs is 
possible but the cost is usually prohibitive. 

Gapeworms are best prevented by administering a wormer at fifteen 
to thirty day intervals or including a drug at low levels continuously 
beginning fifteen days after birds are placed in the infected pens. 
One drug that is effective for eliminating gapeworms is 
fenbendazole, however, its use is not presently approved for use in 
birds by the Food and Drug Administration. 

Parasitic diseases (external) 
Poultry Mites 

All classes of poultry are susceptible to mites, some of which are 
blood-suckers, while others burrow into the skin or live on or in the 
feathers. Others occur in the air passages and in the lungs, liver and 
other internal organs. Poultry mites cause retarded growth, reduced 
egg production, lowered vitality, damaged plumage and even death. 
Much of the injury, consisting of constant irritation and loss of 
blood, is not apparent without careful examination. 

Of primary concern to the poultryman is the Northern Fowl Mite 
(Ornithonyssus sylviarum) which is a frequent and serious pest of 
chickens. Heavy infestations result in low condition of the birds and 
lower egg production, as well as a scabby skin condition. The mite 
remains on the bird and does more damage than any other species 
of mite. The mite does not leave the host bird, as do may species of 
mites, and can be observed on birds in large numbers during 
daylight hours. It prefers the feathers below the vent and around the 
tail, but can be found on all parts of the body. The mite is extremely 
small and a microscope or magnifying glass may be needed to see it. 

The female northern fowl mite lays eggs on feathers where the 
young mites complete their development without leaving the host. 
Since they remain on the fowl most of the time, treatment of the 
birds is necessary to destroy the mites. 

 



The Common Chicken Mite (Dermanyssus gallinae) is the most 
common mite found on all types of poultry. It is a blood-sucker, and 
when present in large numbers, loss of blood and irritation may be 
sufficient to cause anemia. Egg production is seriously reduced. 

This mite feeds at night, and usually remains hidden in cracks and 
crevices during the day. It attacks birds at night while they are on 
the roost. In heavy infestations, some mites may remain on the 
birds during the day. About a day after feeding, the female lays eggs 
in cracks and crevices of the house. The eggs hatch and the mites 
develop into adults within about a week. During cold weather, the 
cycle is slower. A poultry house remains infested four to five months 
after birds are removed. 

Since the mite feeds on wild birds, these birds may be responsible 
for spreading infestations. However, it is more likely that spread of 
the mite is promoted by using contaminated coops. Human carriers 
are also important. Since these mites do not stay on the birds during 
the day, apply treatments to houses and equipment as well as the 
birds. 

The Scaly-Leg Mite (Knemidocoptes mutans) lives under the scales 
on feet and legs of poultry. It also may attach to the comb and 
wattles. It causes a thickening of scales on the feet and legs that 
gives the impression that the scales are protruding directly outward, 
rather that laying flat on the limb. It spends its entire life cycle on 
the birds and spreads mainly by direct contact. 

The Depluming Mite (Knemidocoptes laevis, variety gallinae) causes 
severe irritation by burrowing into the skin near the bases of 
feathers and frequently causes feathers to be pulled out or broken. 
The mite is barely visible to the naked eye and can be found in 
follicles at the base of the feathers. The mites crawl around the birds 
at times, spreading from bird to bird. 

The most effective treatment for all mite species is a regular 
inspection and spraying program of both the birds and their 
premises. An appropriate solution of permethrin, when sprayed on 
the birds, will eliminate all mites that infest the bird. The spraying 
of all facilities will ensure that any mites hiding in cracks and 



crevices will be destroyed. The treatment should be repeated on a 
one to two month schedule or whenever populations of the mites 
are detected. 

Poultry Lice 

The primary effects of lice on their hosts are the irritations they 
cause. The birds become restless and do not feed or sleep well. They 
may injure themselves or damage their feathers by pecking or 
scratching areas irritated by lice. Body weight and egg production 
may drop. 

All lice infecting poultry and birds are the chewing type. Mites may 
be confused with lice, but mites suck blood. In general, each species 
of lice is confined to a particular kind of poultry, although some may 
pass from one kind to another when birds are closely associated. 
Chickens usually are infested with one or more of seven different 
species; turkeys have three common species. 

All species of poultry lice have certain common habits. All live 
continuously on feathered hosts and soon die if removed. The eggs 
are attached to the feathers. Young lice resemble adults except in 
color and size. Lice differ in preferred locations on the host, and 
these preferences have given rise to the common names applied to 
various species. 

In general, the incubation period of lice eggs is four to seven days, 
and development of the lice between hatching and the adult stage 
requires about twenty-one days. Mating takes place on the fowl, and 
egg laying begins two to three days after lice mature. The number of 
eggs probably ranges from fifty to three-hundred per female louse. 

As the name suggests, the Head Louse (Cuclotogaster heterographa) 
is found mainly on the head, although it occurs occasionally on the 
neck and elsewhere. It usually is located near the skin in the down 
or at the base of the feathers on the top and back of the head and 
beneath the beak. In fact, the head of the louse often is found so 
close to the skin that poultrymen may think it is attached to the skin 
or is sucking blood. Although it does not suck blood, the head louse 



is very irritating and ranks first among lice as a pest of young 
chickens and turkeys. Heavily infested chicks soon become droopy 
and weak and may die before they are a month old. When the 
chickens become fairly well feathered, head lice decrease but may 
increase again when the fowls reach maturity. 

This louse is oblong, grayish and about 1/10-inch long. The pearly-
white eggs are attached singly to the down or at the base of the 
small feathers on the head. They hatch within five days into minute, 
pale, translucent lice resembling adults in shape. 

The Body Louse (Menacanthus stramineus) of chickens prefers to 
stay on the skin rather than on the feathers. It chooses parts of the 
body that are not densely feathered, such as the area below the vent. 
In heavy infestations, it may be found on the breast, under the 
wings and on other parts of the body, including the head. 

When the feathers are parted, straw-colored body lice may be seen 
running rapidly on the skin in search of cover. Eggs are deposited in 
clusters near the base of small feathers, particularly below the vent, 
or in young fowls, frequently on the head or throat. Eggs hatch in 
about a week and lice reach maturity within twenty days. 

This is the most common louse infesting grown chickens. When 
present in large numbers, the skin is irritated greatly and scabs may 
result, especially below the vent. 

The Shaft Louse or small body louse (Menopon gallinae) is similar 
in appearance to the body louse, but smaller. It has a habit of 
resting on the body feather shafts of chickens where it may be seen 
running rapidly toward the body when feathers are parted suddenly. 
Sometimes as many as a dozen lice may be seen scurrying down a 
feather shaft. 

Since the shaft louse apparently feeds on parts of the feathers, it is 
found in limited numbers on turkeys, guinea fowl and ducks kept in 
close association with chickens. It does not infest young birds until 
they become well feathered. 



The same control measures used to eliminate mite populations is 
effective for treating lice. It is more important to apply the 
insecticides directly to the bird's body rather than the premises. 

Fowl Tick (Blue Bug) 

The Fowl Tick (Argas persicus) may be a serious parasite of poultry 
if it becomes numerous in poultry houses or on poultry ranges. The 
tick is a blood-sucker, and when present in large numbers it results 
in weakened birds, reduced egg production, emaciation and even 
death. The fowl tick is found throughout most of the South and is 
extremely hardy. Ticks have been kept alive without food for more 
than three years. The ticks will feed on all fowl. 

Fowl ticks spend most of their lives in cracks and hiding places, 
emerging at night to take a blood meal. Mating takes place in the 
hiding areas. A few days after feeding, the female lays a batch of 
eggs. In warm weather the eggs hatch within fourteen days. In cold 
weather they may take up to three months to hatch. Larvae that 
hatch from the eggs crawl around until they find a host fowl. They 
remain attached to the birds for three to ten days. After leaving the 
birds they find hiding places and molt before seeking another blood 
meal. This is followed by additional moltings and blood meals. 

Ticks are difficult to eradicate and methods employed must be 
performed carefully. It is not necessary to treat the birds, but houses 
and surrounding areas must be treated thoroughly. 

Chiggers, Red Bugs or Harvest Mites 

These pests (Trombicula splendens, Trombicula alfreddugesi, and 
Neoschongastia americana americana) attack chickens and turkeys, 
as well as humans. Normally these small mites feed on wild animals, 
birds, snakes and lizards. Only the larvae of chiggers attack poultry 
or animals; adult mites feed on plants. 

Larvae usually attach to the wings, breasts and necks of poultry. 
They inject a poisonous substance that sets up local irritation and 
itching. After a few days, the larvae become engorged and drop off. 
Injury to grown fowl may not be apparent or noticed until the bird is 



dressed; then the lesions are readily apparent and greatly reduce the 
carcass value. Young chickens or turkeys may become droopy, 
refuse to eat and die. Due to methods of raising poultry, turkeys are 
more affected than chickens. 

Control of External Parasites 

There are many insecticides available to help control external 
poultry parasites. The most effective broad spectrum insecticide is 
permethrin. Permethrin has a significant residual activity, thus 
making it ideal for treating facilities and equipment. At reduced 
concentrations it can be applied to the bird. Follow all 
manufacturers recommendations when using all insecticides. 

Viral diseases 

Avian Pox 

Avian pox is a relatively slow-spreading viral disease in birds, 
characterized by wart-like nodules on the skin and diphtheritic 
necrotic membranes lining the mouth and upper respiratory 
system. It has been present in birds since the earliest history. 
Mortality is not usually significant unless the respiratory 
involvement is marked. The disease may occur in any age of bird, at 
any time. 

Avian pox is caused by a virus of which there are at least three 
different strains or types; fowl pox virus, pigeon pox virus and 
canary pox virus. Although some workers include turkey pox virus 
as a distinct strain, many feel that is identical to fowl pox virus. 

Each virus strain is infective for a number of species of birds. 
Natural occurring pox in chickens, turkeys and other domestic fowl 
is considered to be caused by fowl pox virus. 

Fowl pox can be transmitted by direct or indirect contact. The virus 
is highly resistant in dried scabs and under certain conditions may 
survive for months on contaminated premises. The disease may be 
transmitted by a number of species of mosquitoes. Mosquitoes can 



harbor infective virus for a month or more after feeding on affected 
birds. After the infection is introduced, it spreads within the flock by 
mosquitoes as well as direct and indirect contact. Recovered birds 
do not remain carriers. 

Since fowl pox usually spreads slowly, a flock may be affected for 
several months. The course of the disease in the individual bird 
takes three to five weeks. Affected young birds are retarded in 
growth. Laying birds experience a drop in egg production. Birds of 
all ages that have oral or respiratory system involvement have 
difficulty eating and breathing. The disease manifests itself in one or 
two ways, cutaneous pox (dry form) or diphtheritic pox (wet form). 

Dry pox starts as small whitish foci that develop into wart-like 
nodules. The nodules eventually are sloughed and scab formation 
precedes final healing. Lesions are most commonly seen on the 
featherless parts of the body (comb, wattles, ear lobes, eyes, and 
sometimes the feet). 

Wet pox is associated with the oral cavity and the upper respiratory 
tract, particularly the larynx and trachea. The lesions are 
diphtheritic in character and involve the mucous membranes to 
such a degree that when removed, an ulcerated or eroded area is 
left. 

Fowl pox is readily diagnosed on the basis of flock history and 
presence of typical lesions. In some cases, laboratory diagnosis by 
tissue or transmission studies is necessary. 

There is no treatment for fowl pox. Disease control is accomplished 
best by preventative vaccination since ordinary management and 
sanitation practices will not prevent it. Several kinds of vaccines are 
available and are effective if used properly. 

Vaccination of broilers is not usually required unless the mosquito 
population is high or infections have occurred previously. The 
chicks may be vaccinated as young as one day of age by using the 
wing-web method and using a one needle applicator. All 
replacement 



chickens are vaccinated against fowl pox when the birds are six to 
ten weeks of age. One application of fowl pox vaccine results in 
permanent immunity. 

Newcastle Disease 

Newcastle disease is a contagious viral infection causing a 
respiratory nervous disorder in several species of fowl including 
chickens and turkeys. Different types or strains of the virus (varying 
in their ability to cause nervous disorder, visceral lesions and death) 
have been recognized. 

The most severe strain is called viscerotropic velogenic Newcastle 
disease (VVND) and is kept from birds in the U.S. by enforcement of 
strict quarantines at our national borders. It is often referred to as 
"Exotic Newcastle Disease" and infection of susceptible fowl with 
this form usually causes high mortality. Due to the reduced chance 
that poultry in this country will become infected with this disease 
form, it will not be discussed. 

A milder form of the disease is called "mesogenic" Newcastle 
disease and is the most serious strain found in the U.S. This is the 
form that is referred to as Newcastle disease in this discussion. 

Newcastle disease is highly contagious. All birds in a flock usually 
become infected within three to four days. The virus can be 
transmitted by contaminated equipment, shoes, clothing and free-
flying birds. During the active respiratory stage, it can be 
transmitted through the air. The virus is not thought to travel any 
great distance by this method. Recovered birds are not considered 
carriers and the virus usually does not live longer than thirty days 
on the premises. 

Signs of Newcastle disease are not greatly different from those of 
other respiratory diseases. The signs most frequently observed are 
nasal discharge, excessive mucous in the trachea, cloudy air sacs, 
casts or plugs in the air passages of the lungs and cloudiness in the 
cornea of the eye. 



The disease in young chickens begins with difficult breathing, 
gasping and sneezing. This phase continues for ten to fourteen days 
and may be followed by nervous symptoms. If nervous disorders 
develop, they may consist of paralysis of one or both wings and legs 
or a twisting of the head and neck. The head often is drawn over the 
back or down between the legs. Mortality may vary from none to 
total loss of the flock. 

In adult chickens, respiratory symptoms predominate. Only rarely 
do nervous disorders develop. If the flock is laying, egg production 
usually drops rapidly. When this occurs, it takes four weeks or 
longer for the flock to return to the former production rate. During 
the outbreak, small, soft-shelled, off-colored and irregular-shaped 
eggs are produced. Mortality in adult birds is usually low but may be 
fairly high from some virus strains. 

In turkeys, the symptoms are usually mild and may be unnoticed 
unless nervous disorders develop. During an outbreak, turkeys will 
produce eggs with a chalky white shell. Reduced production in 
breeder flocks is the main economic loss from this disease in 
turkeys. 

The flock history, signs of a respiratory nervous disorder and other 
typical lesions often may be sufficient to allow a tentative diagnosis. 
Usually, however, the disease cannot be differentiated from 
infectious bronchitis and some of the other respiratory infections, 
except by laboratory methods. 

Vaccination is practiced widely and is the recommended method for 
prevention. Several types of vaccines are available but the most 
successful and widely used is the mild live virus vaccine known as 
the B1 and La Sota types. The vaccines may be used by drops into 
the nostril or eye, addition to the drinking water or applied in spray 
form. 

Broiler chickens are usually vaccinated when seven to ten days of 
age. Chickens kept for egg production are usually vaccinated at least 
three times. The vaccine is given when birds are approximately 



seven days, again at about four weeks and a third time at about four 
months of age. Revaccination while in lay is commonly practiced. 

Vaccination is not widely used in turkeys. It is used to protect egg 
producing breeder flocks. One dose of the mild type vaccine is given 
after selecting breeder birds. 

There is no treatment for Newcastle disease. The disease does not 
always respect even the best management programs, but good 
"biosecurity" practices will help reduce the possibility of exposure to 
Newcastle disease virus. 

Infectious Bronchitis 

Infectious bronchitis is an extremely contagious respiratory disease 
of chickens characterized by coughing, sneezing and rales (rattling). 
It is caused by a virus that affects chickens only. Other fowl or 
laboratory animals cannot be infected with this virus. Several 
distinct strains of the virus exist. 

Infectious bronchitis is considered the most contagious of poultry 
diseases. When it occurs, all susceptible birds on the premises 
become infected, regardless of sanitary or quarantine precautions. 
The disease can spread through the air and can "jump" considerable 
distances during an active outbreak. It can also be spread by 
mechanical means such as on clothing, poultry crates and 
equipment. The disease is not egg transmitted and the virus will 
survive for probably no more than one week in the house when 
poultry are not present. It is easily destroyed by heat and ordinary 
disinfectants. 

The infection is confined to the respiratory system. Symptoms are 
difficult breathing, gasping, sneezing and rales. Some birds may 
have a slight watery nasal discharge. The disease never causes 
nervous symptoms. It prevails for ten to fourteen days in a flock and 
symptoms lasting longer than this are from some other cause. 

In chickens under three weeks of age, mortality may be as high as 
thirty or forty percent. The disease does not cause a significant 



mortality in birds over five weeks of age. Feed consumption 
decreases sharply and growth is retarded. 

When infectious bronchitis occurs in a laying flock, production 
usually drops to near zero with a few days. Four weeks or more may 
be required before the flock returns to production. Some flocks 
never regain an economical rate of lay. During an outbreak, small, 
soft-shelled, irregular-shaped eggs are produced. 

Infectious bronchitis is difficult to differentiate from many of the 
other respiratory diseases. For this reason, a definite diagnosis 
usually requires a laboratory analysis. 

Infectious bronchitis is highly contagious and does not always 
respect sanitary barriers. Vaccinate chickens being retained as 
layers. Whether broilers should be vaccinated depends upon many 
factors and is an individual decision. Numerous vaccines are 
available commercially. Most of them represent a modified or 
selected strain of the infectious bronchitis virus. The vaccine used 
should contain virus known to be present in the area. All vaccines 
contain live virus and those that give the best protection are also 
capable of producing symptoms and reducing egg production. The 
vaccine virus will spread to other susceptible birds. Vaccine is 
usually added to the drinking water, but may be dropped into the 
eye or nostril or used as a spray. 

There is no treatment for this disease. In young chickens it is helpful 
to increase the brooder temperature and provide as nearly ideal 
environmental conditions as possible. 

Quail Bronchitis 

Quail bronchitis is a contagious, highly fatal disease in young 
bobwhite quail. The virus causing this disease also infects chickens 
and turkey. This agent is also known as a CELO (Chick Embryo 
Lethal Organism) virus. It has been isolated from chicken eggs but 
does not produce a recognizable disease in chickens or turkeys. This 
agent may play a part in respiratory diseases and in infertility 
problems, but its importance must be established by additional 



research. It is important because it is one of the agents that may be 
isolated from birds with respiratory symptoms and is difficult to 
separate from other agents such as infectious bronchitis virus. 

Lymphoid Leukosis 

Characteristically, lymphoid leukosis is a disease of adult chickens; 
however, the disease appears to be increasing in importance for 
turkeys and game birds. Although the virus of lymphoid leukosis 
can produce various responses (blood, bone, lymph), the lymphoid 
tumor response is the most common. 

The disease is transmitted in a variety of ways. The causative viral 
agent is passed out of the body of infected birds via eggs and feces. 
The virus may be transmitted mechanically from infected birds to 
susceptibles by blood-sucking parasites or by man in such 
procedures as fowl pox vaccination. 

Lymphoid leukosis characteristically produces lymphoid tumors, 
particularly in the liver and spleen. The tumors may also affect 
other visceral organs such as ovary and lungs. Affected birds may 
die without preliminary symptoms, but the disease usually is 
chronic in nature and affected birds show loss of appetite, 
progressive emaciation and diarrhea. 

Clinically affected birds invariably die. Losses due to the disease are 
most severe shortly after onset of egg production, but losses will 
continue for as long as the flock is retained. Total loss may approach 
twenty percent during the life of a flock. 

Clinical diagnosis of lymphoid leukosis is based upon flock history 
and disease manifestations. The lymphoid disease cannot be readily 
distinguished from the visceral response to Marek's disease; 
however, there are some features that aid in differential diagnosis. 

There is no treatment for lymphoid leukosis. Although the disease 
cannot be prevented completely, there are certain steps that can be 
taken to help control the level of infection within a flock. Some steps 
are: 



Buy resistant strains of birds since genetic resistance is a deterrent, 
Brood in isolation and do not mix birds of different ages, especially 
through six weeks of age, 
Keep the incubator clean and disinfected, 
Control blood-sucking parasites, 
Good care, limiting stress, and adequate ration will be of benefit. 

Marek's Disease (Visceral Leukosis) 

Marek's disease is characteristically a disease of young chickens but 
older birds can also be affected. In contrast to the lymphoid leukosis 
tumor response, Marek's disease may be observed in more diverse 
locations. 

Marek's disease is caused by a virus belonging to the Herpes virus 
group. Much is known about the transmission of the virus; however, 
it appears that the virus is concentrated in the feather follicles and 
shed in the dander (sloughed skin and feather cells). The virus has a 
long survival time in dander since viable virus can be isolated from 
houses that have been depopulated for many months. 

The usual mode of transmission is by aerosols containing infected 
dander and dust. Young birds are most susceptible to infection by 
Marek's disease; however, since the incubation period is short, 
clinical symptoms can appear much earlier than in the case with 
lymphoid leukosis. 

Marek's disease may produce a variety of clinical responses, all 
lymphoid in character. These are acute visceral, neural, ocular, skin 
or combinations of the responses that can be seen. 

Marek's of the visceral type is characterized by widespread 
involvement with lesions commonly seen in gonads, liver, spleen, 
kidney and occasionally heart, lungs and muscles. The disease is 
often acute, with apparently healthy birds dying very rapidly with 
massive internal tumors. The disease may appear in broiler-age 
birds but the most severe losses occur in replacement pullet flocks 
prior to onset of egg production. 



The neural type of Marek's is typified by progressive paralysis of the 
wings, legs and neck. Loss of body weight, anemia, labored 
respiration and diarrhea are common symptom. If lesions are 
present, they are confined to the nerve trunks and plexes enervating 
the paralyzed extremities. Frequently no gross lesions can be 
observed. 

Ocular (eye) leukosis or "gray-eye" is usually seen in early maturity. 
Morbidity and mortality are usually low but may approach twenty-
five percent in some flocks. It is characterized by the spotty 
depigmentation or diffuse graying of the iris in the eye. The pupil 
develops an irregular shape and fails to react to light. Emaciation 
diarrhea and death follow. 

Skin leukosis produces the most severe losses in broilers. The losses 
result from high condemnations at the processing plant. 
Enlargement of the feather follicles due to accumulations of 
lymphocytes is the typical lesion. This is the most infective virus 
since it is produced in the regions of the feather follicles and is shed 
with the skin dander. 

Acute Marek's disease can be extremely rapid in its course, 
producing mortality in apparently healthy birds. However, in some 
cases the lesions may regress and clinically affected birds may make 
complete recoveries. 

Diagnosis is based upon flock history and disease manifestations. 
Accurate diagnosis may depend on results of laboratory procedures. 
As is the case with lymphoid leukosis, there is no treatment for 
Marek's disease. 

A vaccine is available that is extremely effective (90% +) in the 
prevention of Marek's disease. It is administered to day-old 
chickens as a subcutaneous injection while the birds are in the 
hatchery. Use of the vaccine requires strict accordance with 
manufacturer's recommendations in a sterile environment. 

Infectious Bursal Disease (Gumboro) 



Infectious bursal disease is an acute, highly contagious viral disease 
of young chickens. It is most often found in highly concentrated 
poultry producing areas. It causes marked morbidity and mortality 
in affected flocks. Although the disease causes severe losses, its 
affect on reducing the bird's ability to develop immunity to other 
diseases may be the most serious effect produced by this disease. 

The transmission or spread of the disease can occur by direct 
contact (bird to bird), contaminated litter and feces, caretaker, 
contaminated air, equipment, feed, servicemen and possible insects 
and wild birds. It is extremely contagious. 

Birds have ruffled feathers, a slight tremor at onset of the disease, 
strained defecation, loss of appetite and are dehydrated. Affected 
birds have a tendency to sit and when forced to move, have an 
unsteady gait. Vent picking is common and a whitish diarrhea 
frequently develops. A sudden rise in body temperature is followed 
by a drop to subnormal temperature, prostration and death. Birds 
surviving the initial infection will recover rapidly within two weeks. 

Postmortem lesions include dehydration and changes in the bursa, 
skeletal muscle, liver and kidneys. All affected birds have bursal 
changes characterized by swelling, change in shape (oblong), color 
(pink, yellow, red, black) and the formation of a gelatinous film 
around the bursa. Within a few days the bursa shrinks to half its 
normal size or smaller. 

Diagnosis of infectious bursal disease is based on flock history and 
postmortem lesions. Laboratory procedures may be used to 
substantiate the diagnosis. 

Vaccines are available but must be carefully used. If given correctly, 
good immunity can be developed. There is no specific treatment for 
infectious bursal disease and indiscriminate medication with certain 
drugs may severely aggravate mortality. Supportive measures such 
as increasing heat, ventilation and water consumption are 
beneficial. 





Name of 
Disease

Age at first 
dose

Booster 
dose

Subsequent dose

1 Foot and 
Mouth 
Disease 
(FMD)

4 months 
and  above

1 month 
after first 
dose

Six monthly

2 Haemorrha
gic 
Septicaemi
a (HS)

6 months 
and  above

- Annually in endemic 
areas.

3 Black 
Quarter 
(BQ)

6 months 
and  above

- Annually in endemic 
areas.

4 Brucellosis 4-8 months 
of age 
(Only female 
calves)

- Once in a lifetime

5 Theileriosis 3 months of 
age and 
above

- Once in a lifetime. Only 
required for crossbred 
and exotic cattle.

6 Anthrax 4 months 
and  above

- Annually in endemic 
areas.

7 IBR 3 months 
and  above

1 month 
after first 
dose

Six monthly (vaccine 
presently not produced in 
India)

8 Rabies 
(Post bite 
therapy 
only)

Immediately 
after 
suspected 
bite.

4th day 7,14,28 and 90 (optional) 
days after first dose.



Diseases
Age and 
Booster 

dose
Route Remark

Broilers

Ranikhet disease 
(Newcastle 
disease)

1-7 days Spray /occulonasal 
drops

Strain F or Bl or 
LaSota.

Infectious 
bronchitis 3-4 weeks Spray / drinking 

water. Strain La Sota.

Infectious bursal 
disease 18-21 days Spray / drinking 

water
If maternal antibody 
is low.

Marek’s disease 5-10 days or 
18-21 days Drinking water. -

Broiler and 
layer 
breeders

Marek’s disease day-1 i/m

If the bird s are to 
be kept for more 
than 60 days.  
Only during 
epidemic.

RD day-1 
3 weeks i/m -

1-7 days Spray/ occulonasal 
drops. If mesogenic strain.

3-4 weeks
Spray/drinking 
water 
i/m

If lentogenic strain 
(La Sota)

8 weeks Drinking water Killed vaccine/ 
mesogenic strain

16-18 weeks 
40th week i/m ,Drinking water

Broiler and 
layer 
breeders

Fowl pox 6 – 8 weeks 
18-20 weeks Wing web or i/m Cell culture vaccine

Fowl cholera
6 weeks  
Adult repeat 
annually

0.5 ml s/c 
1 ml s/c -

Infectious 
bronchitis

3 weeks 
8 weeks 
14-16 weeks

Drinking water/
spray  
i/m

Killed vaccine.

Infectious bursal 
disease

3 weeks 
16 weeks Drinking water i/m

Chicks between 5-7 
days can be 
vaccinated if 
required with highly 
attenuated strains. 
Killed vaccine

Commercial 
layers Marek’s disease Day 1 i/m



Ranikhet disease

1-7 days 
3-4 weeks 
8 weeks 
16-18 weeks

spray/ occulonasal 
drops/drinking 
water 
spray/drinking 
water 
i/m or s/c  Drinking 
water 
i/m

If mesogenic 
If lentogenic 
Killed vaccine/
mesogenic 
La Sota strain

Infectious bursal 
disease 40th week Drinking water -

Infectious 
bronchitis 3 weeks Drinking water -

Infectious coryza 3 weeks Drinking water Killed vaccine

EDS – 76 3 weeks Drinking water/
spray

ILT 16 weeks i/m

Duck 
breeders/ 
commercial 
duck

Duck plague
9 weeks 
14-18 weeks 
14 weeks

s/c 
i/m 
eye drop

Killed vaccine 
Annual vaccination 
recommended

Duck hepatitis
2-4 weeks 
8 weeks 
16 weeks

i/m or s/c 
i/m or s/c 
i/m or s/c 
Foot web

May be repeated 
4-5 months interval

Duck 
pasteurellosis

9 weeks 
1-10 days 
20 weeks

i/m

For duck 
pasteurellosis killed 
vaccine is to be 
prepared from duck 
isolates. Dose 
same as in poultry.



Feed Supplements and Feed Additives 

What is feed supplement? 

• The term, supplement, refers to feedstuffs that are used to improve the value of basal 

feeds. They can be used in large quantities, such as protein supplements, or in extremely 
small quantities, such as trace minerals. 

What is feed additive? 

• An additive is a substance that is added to a basic feed, usually in small quantities, for the 

purpose of fortifying it with certain nutrients, stimulants or medicines other than as a 
direct source of nutrient. 

• In general, the term “feed additive” refers to a non-nutritive product that affects 
utilisation of the feed or productive performance of the animal.  

Additives that enhance feed intake 

 

Antioxidants 
Antioxidants are compounds that prevent oxidative rancidity of polyunsaturated fats.  
Eg. Ethoxyquin or BHT (butylated hydroxytoluene) can serve as antioxidant in feed.  

 

Flavouring Agents 

Flavouring agents are feed additives that are supposed to increase palatability and feed 
intake.  

Additives that enhance the colour or quality of the marketed product 

 Pigmenters  

Poultry keepers may enhance the yellow colour by incorporating xanthophylls in  f eed. Among 
various additives, arsanilic acid, sodium arsanilate and roxarsone are added for the purpose.  

Additives that facilitate digestion and absorption 

Enzymes 

Poultry feeds are largely composed or plant and vegetables materials and there are enzymes 

developed to degrade, modify or extract the plant polymers found in some of the cereals and 
their by-products. The enzymes can be used to improve the feeding of poultry in  the f ollowing 
way: 

▪ By improving the efficiency of the utilisation of the feed. 
▪   By upgrading cereals by-products or feed components that are poorly digested. 



▪             By providing additional digestive enzymes to help poultry to withstand stress conditions eg. Hot 
climates. 

Additives that promote growth and production 

Antibiotics 

• These are substances which are produced by living organisms (mould, bacteria or green 

plants) and which in small concentration have bacteriostatic or bactericidal properties. 
When antibiotics are added in diet, increased weight gain is most evident during the 
period of rapid growth. 

• Mode of Action of Antibiotics 

o Intestinal wall of animals fed antibiotics is thinner than that of untreated animals 
which might explain the enhanced absorption of calcium shown for chicks. 

o Reduce or eliminate the activity of pathogens causing “subclinical infection.”  
o Reduce the growth of micro-organisms that compete with the host for supplies of 

nutrients. 

Probiotics 

   It is defined as a live microbial feed supplement, which beneficially affects the host  
animals by improving its intestional microbial balance. The probiotic preparation are 

generally composed of organisms of lactobacilli and/or streptococci species.They benefit 
the host by: 

o Altering the pattern of microbial metabolism in the gastro intentional tract.  
o Stimulation of immunity. 
o Neutralisation of entrotoxins formed by pathegenic organism. 

Additives that alter metabolism 

   Hormones 

Extensive use is being made of synthetic and purified estrogens, androgens, 

progestogens, growth hormones and thyroxine or thyroprotein (iodinated casein) to 
stimulate the growth and fattening of meat producing animals. There is concern, 
however, about possible harmful effects of any residues of these materials in the meat or 
milk for the consumers. 

  Implants 

Implants are hormone or hormone like products that are designed to release slowly, but 
constantly, the active chemicals for absorption into the bloodstream. These are implanted 
subcutaneously in the ear.(eg.) diethylstilbesterol (DES). 

 



Additives that affect the health status of livestock  

Mould inhibitors  

These are added to feed which are liable to be contaminated with various types of f ungi 

such as Aspergillus flavus, Penicillium cyclopium etc. 

 Anticoccidials 

 Various brands of anticocidials are now available in the country to prevent the growth of  
coccidia which are protozoa and live inside the cells of the intestinal lining of livestock.  

Antihelmintics 

 Under some practical feeding conditions anthelmintics have also been used. The 
compounds act by reducing parasitic infections. 

 Anticaking agents 

Anticaking agents are anhydrous substance that can pick up moisture without themselves 
becoming wet. They are added to dry mixes to prevent the particles clumping together 
and so keep the product free flowing. 

 Sweeteners 

They are common constitution of feed but yet used as additives. Eg. Molasses They  may 
cause digestive upsets. 

 



Digestion in Chicken 

Table :Enzymes of the digestive tract of chicken, their substrates and products 

Organ  pH Enzyme/Secretion  Substrate  Product  

Mouth 7.0-7.5  Saliva Lubricates and softens the feed 
Amylase Starch  

Dextrin 

Dextrin  

Glucose 

Crop 4.5 Mucous Lubricates and softens the feed 
Proventriculus 

and Gizzard 

2.5 Hydrochloric acid Lowers digesta pH and initiates protein 

cleavage 

Pepsin Protein Polypeptide 
Duodenum 6.0-6.8 Amylase 

 

Starch 

Dextrin 

Maltose 

Glucose 

Trypsin 
Chymotrypsin 

Proteins  
Peptides 

Peptides Amino 
acids 

Carboxypeptidase Peptides Amino acids 

Bile  Emulsification of fats 
Lipase Fat Fatty acids Mono-

glycerides Di-
glycerides 

Jejunum 5.8-6.8 Cholesterol esterase 
  
Maltase  

Isomaltase 

Cholesterol esters 
Cholesterol 
Maltose  

Isomaltose 

Fatty acids 
 
 

Glucose 
 
 

Sucrase  
 
Peptidases 

Sucrose 
 
 Peptides 

Glucose and 
fructose 
 Dipeptides, Amino 

acids 

Caeca 5.7-5.9 Microbial activity Cellulose, 
polysaccharides, 
starch and sugars 

Volatile fatty acids, 
Vit K and B-
Vitamins 

Classification of common feed ingredients  

Conventionally, poultry feed ingredients can be widely classified as: energy source, proteinaceous source and 

mineral supplement.  

1)Energy source: Maize, rice polish, wheat bran, de-oiled rice bran, molasses, sorghum, fats and oils.  

2. A) Proteinaceous (animal origin): Fish meal, meat meal, slaughter house by product meal, hydrolyzed 

poultry feather meal, hatchery by-product meal and silk worm pupae meal.  

B) Proteinaceous (plant origin): Soybean meal, ground nut/pea nut cake. cottonseed cake, sesame cake and 

canola meal.  

3 Mineral supplement: Dicalcium phosphate, Limestone and oyster shell  



Minerals and their functions  

Minerals Important functions Deficiency symptoms 

Macro Minerals 

Calcium Formation of bone, blood clotting, heart 
function, egg production 

Poor growth, soft bones, thin 
shell/shell-less eggs, poor egg 
production 

Phosphorous Bone development, egg production, utilization 
of carbohydrates 

Poor growth, soft bones 

Magnesium Several vital metabolic functions Slow growth, lethargy, loss of  
appetite, spasms 

Sodium and 

potassium 

Constituents of blood, bile and body fluids, for 

growth, digestion, acid-base balance 

Poor growth of muscles 

(excess: loose droppings, 
reduced production) 

Micro Minerals 

Manganese Bone formation and utilization of phosphorous Staggering gait, enlargement 
of joints 

Zinc Activation of several body enzymes Poor growth and feathering, 
shortening of leg bones 

Iron& 
Copper 

Blood pigment formation Anaemia 

Iodine Body activity, constituent of thyroid Impaired body response, 
lowered activity 

Trace Minerals 

Selenium Muscular functions, immunity development Muscular dystrophy, poor 
immune response  

 

Cobalt Constituent of Vitamin B Poor growth 

 

Excessive levels of some minerals may also be harmful 

Feeding of broilers 

• Broilers are fed  broiler  pre starter (1-7 days), starter (8-21days) and finisher (22 days to marketting). 
• Feeding programs have primarily emphasized on live performance of meat birds taking into account 

effects on live weight or gain, feed conversion, and some times livability. 

Feeding of layers 

Feeding of layers depend on their age and physiological status 

• Chicks require a ration that can provide the nutrients needed for rapid growth and feather development. 

Chick rations are relatively high in energy, protein and thevitamins and minerals required for growth and 
development. 

• Once the chicks are fully feathered their energy requirements are reduced. 



• Feeding management for layer pullets aims to maintain a growth rate that will lead to the pullet reaching 
sexual maturity at the desired age and to avoid obesity. 

• Layer pullet ration have lower energy and protein levels than chick rations on a percentage basis. 

• A pre-lay ration that increases calcium, is recommended for feeding 2-3 weeks before the bird begins to 
lay eggs. 

• Layer ration is to optimize egg production, provide the nutrition required to safeguard health, maintain 
the desired bodyweight. This can be in terms of either in terms of egg numbers, egg size or egg mass.  

• Calcium is increased in the ration for egg shell formation. 

Starter feed 

• Are fed to newly hatched chicks until they are about 8 weeks old. Starter diets are formulated to give 
proper nutrition to fast growing baby chickens.  

Grower feed 

• Once the birds reach about 6 weeks of age, the grower feed is used in place of the starter. Grower feeds 

contain about 15 or 16 percent protein and are formulated to sustain good growth to maturity. The feed 
usually contains around 2400 kcal/kg of ME. After about 14 weeks of age, the grower feed can be 
replaced with developer feeds if they are available. These prepare young chickens for egg production.  

Layer feed 

• Once chickens have started laying eggs, layer feed is used . 
• Layer feeds are formulated for chickens that are laying table eggs. 
• Layer feeds contain about 16 percent protein and extra calcium so the chickens will lay eggs with strong 

shells. 

• The ME content of the feed can range between 2400 to 2600 kcal/kg. 
• This feed is fed from about 20 weeks of age or when the first egg is laid, whichever occurs first. 



 

Economization of Feed cost  

• Poultry completely depend upon the dietary sources for all  nutrients (essential AAs., vit. B groups 

& vit. K)  

• Feed must contain all essential nutrients in right amounts & proportion (optimum Ca:P, Ly:Arg etc.) 

• Different standards as per physiological stage should be  followed. 

• Include agro-industrial by-products~ to minimize cost of the ration  

• Optimum level of ingredient inclusion~ as many of  ingredients have a deleterious effect at higher 
levels.  

• Judicious use of feed additive and supplements 
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