I. Introduction

Role of Livestock in human life

· Provides food like milk, meat and other value added products, thus preventing poverty and helping to have self-sufficiency in food security.

· Provides valuable organic manure for agriculture, thus improving soil fertility and productivity.

· Provides draught animal power for different agricultural operations and also for transportation, thus helping to conserve fossil fuel.

· Provides a platform for ensuring sustainability (biological and economic), thus bringing about a change in the social status (society).

· Provides skin and hides for leather products, thus helping to make additional income and earn foreign exchange.

· Provides other byproducts like hoof and horns, thus promoting rural handicraft industries.

· Provides wool and other natural fibres of importance, thus helping to improve income and promote industrial growth.

· Provides blood as a byproduct, thus helping to produce haematinics and other pharmacological products.

· Provides gainful rural employment for many people, thus helping to have full-time self employment.

· Provides a means of storing wealth and also a way to meet social obligations, thus helping to have security and overcome difficult times.

· Provides a means of controlling weeds by grazing, thus helping to keep the premises clean.

· Overall, Animal husbandry can be considered as a major instrument for effecting a desirable change in the society.

Contribution of Cattle and Buffalo to Man
· Food- Milk, Meat.

· Skin- Hide, Pelt

· Traction- Power for agricultural, irrigation, transportation

· Wastes- Fertilizer, Fuel, Cooking gas, Animal feed

· Weed control- Biological control of weeds / bushes

· Cultural- Security, Self-esteem, Status symbol

· Sports/recreation- Competition, Exhibition, Companion

· By-products- Bone meal, Blood meal

· Experimentation- Testing of drugs, Vaccines, Manufacture of sera, toxoid.

Zoological Classification for Cattle and Buffalo

	Classification
	Zebu cattle
	Exotic cattle
	Buffalo

	Kingdom
	Animalia
	Animalia
	Animalia

	Phylum
	Chordata
	Chordata
	Chordata

	Class
	Mammalia
	Mammalia
	Mammalia

	Sub-Class
	Eutheria
	Eutheria
	Eutheria

	Order
	Ungulata
	Ungulata
	Ungulata

	Sub- Order
	Artiodactyla
	Artiodactyla
	Artiodactyla

	Family
	Bovidae
	Bovidae
	Bovidae

	Genius
	Bos
	Bos
	Bubalus

	Species
	Indicus
	taurus
	bubalis


II. Breeds of Cattle and Buffalo

Indigenous dairy breeds of cattle

1. Gir

· This breed is otherwise known as Bhadawari, Desan, Gujarati, Kathiawari, Sorthi, and Surati.

· Originated in Gir forests of South Kathiawar in Gujarat also found in Maharashtra and adjacent Rajasthan.

· Basic colours of skin are white with dark red or chocolate-brown patches or sometimes black or purely red.

· Horns are peculiarly curved, giving a ‘half moon’ appearance. 

· Milk yield ranges from 1200-1800 kgs per lactation.

· Age at first calving 45-54 months and inter calving period from 515 to 600 days.

· This is known for its hardiness and disease resistance.

2. Red Sindhi

· This breed is otherwise called as Red Karachi and Sindhi and Mahi.

· Originated in Karachi and Hyderabad (Pakistan) regions of undivided India and also reared in certain organized farms in our country.

· Colour is red with shades varying from dark red to light, strips of white.

· Milk yield ranges from 1250 to 1800 kg per lactation.

· Age at first calving 39-50 months and inter calving period from 425-540 days.

· Bullocks despite lethargic and slow can be used for road and field work.

3. Sahiwal

· Originated in Montgomery region of undivided India.

· This breed otherwise known as Lola (loose skin), Lambi Bar, Montgomery, Multani, Teli.

· The best indigenous dairy breed.

· The colour is reddish dun or pale red, sometimes flashed with white patches.

· Heavy breed with symmetrical body having loose skin.

· The average milk yield of this breed is between 1400 and 2500 kg per lactation.

· Age at first calving ranges from 37 to 48 months and the calving interval is 430 to 580 days.
Indigenous Draught breeds of cattle
1. Hallikar

· Originated from the former princely state of Vijayanagarm, presently part of Karnataka. 

· The colour is grey or dark grey.

· They are compact, muscular and medium size animal with prominent forehead, long horns and strong legs.

· The breed is best known for its draught capacity and especially for its trotting ability.

2. Amritmahal

· Originated in Hassan, Chikmagalur and Chitradurga district of Karnataka. 

· The Maharajahs of Mysore developed this breed.

· Amiritmahals are grey cattle but their shade varies from almost white to near black. 

· The muzzle, feat and tail are usually black.

· Horns are long and end in sharp black points.

3. Khillari

· Originated from Sholapur and Sitapur districts of Maharashtra.

· Closely resembles Hallikar breed.

· Grey-white in colour. New borns have dusty red colour which disappears in couple of months.

· Long horns turn forwards in a peculiar fashion. The horns are generally black, sometimes pinkish.

· Bullocks are fast and powerful.

4. Kangayam

· Also known as kongu and konganad.

· Originated in Kangayam, Dharapuram, Perundurai, Erode, Bhavani and part of Gobichettipalayam taluk of Erode and Coimbatore district. 

· The Kangayam breed was developed by the efforts of the late Pattogar of Palayakottai, Sri N. Nallathambi Sarkari Manradiar. 

· Coat is red at birth, but changes to grey at about 6 months of age. 

· Bulls are grey with dark colour in hump, fore and hind quarters.

· The horns are spread apart, nearly straight with a slight curve backwards.

· Cows are grey or white. However, animals with red, black, fawn and broken colours are also observed.

· The eyes are dark and prominent with black rings around them.

· Moderate size with compact bodies.

5. Bargur

· Found around Bargur hills in Bhavani taluk of Erode district.

· Developed for work in uneven hilly terrains.

· Bargur cattle are of brown colour with white markings. Some white or dark brown animal are also seen.

· Animals are well built, compact and medium in size.

· Known for their speed and endurance in trotting.

· Cautious in behaviour and tends to remain away from strangers. 

6. Umblachery

· It is otherwise called as Jathi madu, Mottai madu, Molai madu, Therkathi madu.

· Originated in Thanjavur, Thiruvarur and Nagappattinam districts of Tamil Nadu.

· Suitable for wet ploughing and known for their strength and sturdiness.

· Umblachery calves are generally red or brown at birth with all the characteristic white marking on the face, on limbs and tail.

· The legs have white markings below the hocks like socks.

· The practice of dehorning of bullocks is peculiar in Umblachery cattle. Unlike in other breeds the bullocks are dehorned.

7. Pulikulam 

· This breed is commonly seen in cumbum valley of Madurai district in Tamilnadu. 

· Also known as Jallikattu madu, kidai madu, sentharai.

· Small in size, usually grey or dark grey with farm markings.

· Well- developed hump.

· Mainly used for penning in the field.

· Useful for ploughing.

· Presence of reddish or brownish spots in muzzle, eyes, switch and back is the characteristic feature of this breed.  

· They have the typical backward curving horns of Mysore type cattle. 

· They are active, useful draught animals but not fast trotter. 

8. Alambadi

· Originated from Alambadi of Dharmapuri district in Tamilnadu.

· Grey or dark grey in colour.  Calves are red and changes to grey at 6 to 8 months of age.

· White markings will be seen in forehead, limb and tail.

· Horns are backward curving like Mysore cattle.

· Resembles Hallikar and also known as Betas.

· It is useful in ploughing.
Indigenous Dual purpose breeds of Cattle
1. Tharparkar

· Originated in Tharparkar district (Pakistan) of undivided India and also found in Rajasthan. 

· Otherwise known as White Sindhi, Gray Sindhi and Thari.

· They are medium sized, compact and have lyre-shaped horn.

· Body colour is white or light grey.

· The bullocks are quite suitable for ploughing and casting and the cows yield 1800 to 2600 kg of milk per lactation.

· Age at first calving ranges from 38 to 42 months and inter calving period from 430 to 460 days. 

2. Hariana

· It was originated from Rohtak, Hisar, Jind and Gurgaon districts of Haryana and also popular in Punjab, UP and parts of MP.

· Horns are small.

·  The bullocks are powerful work animals.

· Hariana cows are fair milkers yielding 600 to 800 kg of milk in lactation.

· The age at first calving is 40 to 60 months and calving interval is 480 to 630 days.

3. Kankrej

· It is otherwise called as Wadad or Waged, Wadhiar. 

· Originated from Southeast Rann of Kutch of Gujarat and adjoining Rajasthan (Barmer and Jodhpur district).

· The horns are lyre-shaped.

· Colour of the animal varies from silver-grey to iron-grey or steel black.

· The gait of Kankrej is peculiar called as 1 ¼ paces (sawai chal).

· Kankrej is valued for fast, powerful, draught cattle. Useful in ploughing and carting.

· The cows are good milkers, yielding about 1400 kg per lactation.

4. Ongole

· Otherwise known as Nellore.

· Home tract is Ongole taluk in Guntur district of Andhra Pradesh. 

· Large muscular breed with a well developed hump.

· Suitable for heavy draught work.

· White or light grey in colour.

· Average milk yield is 1000 kg per lactation. Age at first calving is 38 to 45 months and the intercalving period is 470 days. 

· Exported to south East Asian and American countries for development of meat cattle.

5. Krishna Valley
· Originated from black cotton soil of the water shed of the river Krishna in Karnataka and also found in border districts of Maharastra.

· Animals are large, having a massive frame with deep, loosely built short body. 

· Tail almost reaches the ground.

· Common colour grey white with a darker shade on fore quarters and hind quarters in male. Adult females are more whitish in appearance.

·  The bullocks of this breed are powerful animals useful for slow ploughing, and valued for their good working qualities. 

· The cows are fair milkers, average yield being about 900 kg per lactation. 

6. Deoni

· This breed otherwise known as Dongerpati, Dongari, Wannera, Waghyd, Balankya, Shevera.
· Originated in Western Andra Pradesh and also found in Marathwada region of Maharashtra state and adjoining part of Karnataka.

· Body colour is usually spotted black and white.
· Age at first calving ranges from 894 to 1540 days.

· Milk yield ranges from 636 to 1230 kg per lactation.

· Caving interval averages 447 days.

· Bullocks are suitable for heavy cultivation.

Exotic dairy breeds of cattle 

  1. Jersey

· It is developed in the Jersey Island, U.K.

· It is the smallest of the dairy types of cattle. 

· In India this breed has acclimatized well and is widely used in cross breeding with indigenous cows.

· The typical colour of Jersey cattle is reddish fawn. 

· Dished fore head and compact and angular body.

· These are economical producers of milk with 4.5% fat.

· Average milk yield is 4500 kg per lactation.

· Age at first calving is 25 to 30 months and calving interval is 13 to 14 months.

2. Holstein Friesian

· This breed was developed in the northern parts of Netherlands, especially in the province of Friesland.

· They are ruggedly built and they possess large udder.

· They are the largest dairy breed and mature cows weigh as much as 700kg. 

· They have typical marking of black and white that make them easily distinguishable.

· The average production of cow is 6000 to 7000 kg per lactation. However, the fat content in their milk is rather low (3.45 per cent). 

· Age at first calving is 29 to 30 months and calving interval is 13 to 14 months.

3. Brown Swiss

· The mountainous region of Switzerland is the place of origin of Brown Swiss breed. 

· It is famous in its home tract for its rugged nature and good milk production.

· Average milk yield is 5000 kg per lactation with 4% fat.

· The Karan Swiss is the excellent crossbred cattle obtained by crossing this breed with Sahiwal cattle at NDRI, Karnal. 
· Age at first calving is 28 to 30 months and calving interval is 13 to 14 months.

4. Red Dane

· Developed in Denmark.

· The typical body colour of this Danish breed is red, reddish brown or even dark brown. 

· It is also a heavy breed; mature males weighing up to 950 kg and mature female weigh 600 kg. 

· The lactation yield of Red Dane cattle varies from 3000 to 4000 kg with a fat content of 4 per cent and above. 

· Age at first calving is 28 to 30 months and calving interval is 13 to 14 months.

5. Ayrshire

· Origin Ayrshire in Scotland is considered as most beautiful dairy breed. These are very active animals but hard to manage.

· They do not produce as much milk or butter fat (only 4%) as some of the other dairy breeds.  

· The breed was also known as Dunlop cattle or Cunningham cattle.

6. Guernsey

· Originated from Small island of Guernsey in France. 

· Cherry red to brown in colour. Mahagony and white is a variation in colour.

· The milk has a golden colour due to an exceptionally high content of beta carotene which may help to reduce the risks of certain cancers.

· The milk also has a high butterfat content of 5% and a high protein content of 3.7%.

· Guernsey cows produce around 6000 kg per lactation.

· The Guernsey cow has many notable advantages for the dairy farmer over other breeds includes high efficiency of milk production, low incidence of calving difficulty and longevity.

Dairy Cross breds of cattle 
1. Jersey cross

· Jersey crosses are produced by upgrading/ cross breeding the non descript / Indigenous breeds of cows with Jersey semen.

· Jersey crosses are suitable dairy animals for tropical plains of our country.

· They are medium sized, have better heat tolerance than other exotic crosses and well adapted to our climate.

· Depending on the milk production potential of our indigenous cows, the Jersey crosses may show 2 to 3 fold increase in milk yield in the first generation.

2. Holstein Friesian crosses

· The HF crosses are more suitable for cooler climatic regions like hilly areas as they are less tolerant to heat.
· Have less resistance to tropical diseases than Jersey crosses.
· Although the milk yield is higher in HF crosses the fat per cent is less.
Indigenous buffalo breeds

1. Murrah

· It is the most important breed of buffaloes whose home is Rohtak, Hisar and Jind of Haryana, Nabha and Patiala districts of Punjab and southern parts of Delhi state. 

· This is otherwise called as Delhi, Kundi and Kali. 

· The colour is usually jet black with white markings on tail and face and extremities sometimes found. 

· The tightly curved horn is an important character of this breed. 

· The buffalo cows of this breed are one of the most efficient milk and butter fat producers in India.

· Butter fat content is 7.83%. Average lactation yield is varying from 1500 to 2500 kg per lactation.

· It is also used for the grading up of inferior local buffaloes.

· Age at first calving is 45 to 50 months and the calving interval is 36 to 40 months.

2. Surti

· It is also known as Deccani, Gujarati, Talabda, Charator and Nadiadi.

· The breeding tract of this breed is Kaira and Baroda district of Gujarat.

· Coat colour varies from rusty brown to silver-grey. Skin is black or brown. 

· The horns are sickle shaped, moderately long and flat. 

· The peculiarity of the breed is two white collars, one round the jaw and the other at the brisket. 

· The milk yield ranges from 1000 to 1300 kg per lactation.

· The peculiarity of this breed is very high fat percentage in milk (8-12per cent). 

3. Jaffrabadi

· The breeding tract of this breed is Gir forests, Kutch and Jamnagar districts of Gujarat. 

· This is the heaviest Indian breed of buffalo.

· The horns are heavy, inclined to droop at each side of the neck and then turning up at point (drooping horns).

· The udder is well developed with funnel shaped teats. 

· The average milk yield is 1000 to 1200 kg per lactation.

· The bullocks are heavy and used for ploughing and carting. 

· These animals are mostly maintained by traditional breeders called Maldharis, who are nomads. 

4. Bhadawari

· Home tract of this breed is Agra and Etawah district of Uttar Pradesh and Gwalior district of Madhya Pradesh. 
· Medium sized buffalo.

· The body is usually light or copper coloured is a peculiarity of this breed. Eye lids are generally copper or light brown colour.
· Two white lines ‘Chevron’ are present at the lower side of the neck similar to that of Surti buffaloes. 

· The average milk yield is 800 to 1000 kg per lactation. 

· The bullocks are good draught animal with high heat tolerance. 

· The fat content of milk varies from 6 to 12.5 per cent. This breed is an efficient converter of coarse feed into butterfat and is known for its high butter fat content.
5. Nili Ravi

· This breed was developed around the river Ravi.

· This breed is found in Sutlej valley in Ferozpur district of Punjab and in the Sahiwal (Pakistan) of undivided India.

· The peculiarity of the breed is the wall eyes.

· Head is small, elongated, bulging at top and depressed between eyes.

· Horns are very small and tightly coiled.

· Bullocks are good for heavy trotting work.

· The milk yield is 1500-1850 kgs per lactation.

·  The intercalving period is 500-550 days and age at first calving is 45-50 months. 

6. Mehsana

· Mehsana is a dairy breed of buffalo found in Mehsana, Sabarkanda and Banaskanta districts in Gujarat and adjoining Maharashtra state. 

· The breed is supposed to have been evolved out of crossbreeding between the Surti and the Murrah. 

· Body is longer than Murrah but limbs are lighter.

· The horns are less curved than in Murrah and are irregular.

· Bullocks are good for heavy work but slow.

· The milk yield is 1200-1500 kg per lactation.

· The intercalving period ranges between 450 to 550 days.

7. Nagpuri

· This is also called as Elitchpuri or Barari.

· The breeding tract of this breed is Nagpur, Akola and Amrawati districts of Maharashtra. 

· These are black coloured animal with white patches on face, legs and tail. The horns are long, flat and curved, bending backward on each side of the back. (Swaord shaped horns).

· The bullocks can be used for heavy work but slow.

· The milk yield ranges from 700 to 1200 kg per lactation.

· The age at first calving is 45 to 50 months and the intercalving period is 450 to 550 days. 

8. Toda

· This buffalo is named after an ancient tribe, Toda of Nilgiris of south India and it is a semi-wild breed.  

· The predominate coat colours are fawn and ash-grey. 

· These buffaloes are quite distinct from other breeds and are indigenous to Nilgiris hills.

· Thick hair coat is found all over the body.

· They are gregarious in nature.

· The body is long and deep and the chest is deep. The legs are short and strong.

· The colour is fawn at birth and changes to grey, light grey and dark grey while growing. 

· The adult is fawn and ash grey in colour.

· The horns are set wide apart curving inward outward and forward forming a characteristic crescent shape.

· The average milk yield is 500 kg per lactation with high fat content of 8%.

III. Housing Management of Cattle and Buffalo
Selection of site for farm buildings

· Proper housing which is conducive to good health, comfort and protection from inclement weather and which would enable the animals to utilize their genetic ability and feed for optimal production. 

· For construction of farm buildings selection of site is most important. Before selecting a site the following points are to be considered,

1. Soil 

· Soil must be suitable for strong foundation. 
· Marcy, clay, sandy, rock soils are not suitable.

· Loamy and gravely soils are best suited for building construction. 

2. Availability of land 

· There should be vast area to construct all building and should give way to future expansion of farm. 

· Atleast 2-3 acre land is required for 200 cows accommodation.

· For 2 cows 1-acre land is essential for fodder production.  

3. Drainage system 
· Proper drainage of rain and subsoil water should be provided to keep healthy environment and to protect the building from dampness. 

4. Availability of water 

· Plenty of water is needed for farm operations like washing, fodder cultivation, processing of milk and byproducts and for drinking.

· Hence a water source which provides water constantly is essential. 

5. Electricity 
· It should be available at the site.

· It is needed for operating various machines used in the farm and is the light source to the animals. 

6. Protection from wind and solar radiation 

· If the farm building in open or exposed area, the wind breaks in the farm of tall quick growing trees should be grown near the building.

· This will reduce the wind velocity and solar radiation. 

7. Protection from noise and other disturbance 

· The farm site should be away from noise producing factory/chemical industry, sewage disposing area.

· The industrial effluents in the form of gaseous or liquid may pollute surrounding resources. 

· Noise is also found to affect the animal production. Hence the farm should be away from city. 

8. Availability of market facility 

· The farm should be away from the city but at the same time it should be nearer to city thereby the products produced from the farm could be marketed easily. 

9. Transport facility 

· The farm buildings should be provided with good road and also have the accessibility to reach the market.

· This will reduce the transport cost and avoid spoilage of products. 

10. Miscellaneous 

· Other facilities like availability of telephone, nearby school for children of farm workers, post office, shopping center and entertainment facilities should be provided. 

 Factors to be considered while designing a livestock farm
· Different types of enterprises such as dairy, piggery, sheep and goat units need different building design. So the design should be prepared to meet the need of a particular enterprise. 

· Each enterprise may adapt different systems of production and management. The design may be influenced by enterprise also. The following factors may be considered while designing a livestock farm,
1. Designing for unit 

· It is desirable to design the accommodation for a workable unit.

· It will give opportunity to study the need of smaller group with regard to floor space, feeding space required for different kinds of animals. 

2. Structural form 

· Shape and design of building should meet the needs of all classes of livestock.

· Uniformity in the appearance should be maintained. We have to decide the number of animals to be housed in the building and number of buildings to be constructed. 

3. Designing for flexibility 

· Animal building has to be designed to meet the requirement of changing enterprises.

· This will increase the utility of buildings. Spacious building without pillars can be easily being adopted for different enterprises with little modifications in the building.

· For example large intensive dairy buildings can be used for rearing pig or sheep and goat with little modification. 

4. Shape of the roof 

· It is designed to suit the local climatic conditions. Gable with roof ventilator is necessary for hot condition.

· Monitor roof is suitable for building with smaller width. 

5. Standard width of buildings

· Single row cow shed should have length of 3. 80 to 4.25 metres and

· Double row cow shed should have 7. 90 to 8.70 metres length.  

6. Standard height of the building 

· The standard height of the building may differ according to the roofing material and agro climatic condition. 

7. Length of building 

· The standard length of building may be of any. It may vary depends upon the number of animals housed.

· Length can be determined based on the total stock to be housed within the building.

· Example: In case of dairy 15-20 animals in single row system and 20-50 animals in double row system and above 50 animals a separate shed should be provided. 

Designing the animal building for production and product control
· Animal house is so designed to have control over production of product and quality of product. 

1. Environmental controlled house
· Recent trend in animal house is to control the bad effect of environmental factors to provide comfort condition to the animals.

· In tropical building, choice of building material and method should be employed to prevent heat radiation from sun in to the building through roof, wall and surrounding ground. 

· Non- conducting material with sufficient insulation will prevent various kinds of heat radiation.

· Comfortable air velocity, optimum humidity should be maintained in the building.

· These entire factors will have effect on production, fertility, fecundity and prolificacy. 

2. Quality of products
· High quality milk and egg can be produced only in certain type of houses, which are specially designed for it.

· For example certified high quality eggs are produced only in cages with roll away floor arrangement or in slatted floor arrangement.

· Certified high quality milk with low bacterial counts can be produced only in the parlour system of milking. 

3. Labour control
· One of the major expenses in a farm is the cost of labour.

· Labour cost can be reduced and designing the animal house properly and labour efficiency can be improved by double row arrangement of animals and animal building facilitates circular travel and two-way job. 

· Construction of alleys/passages like feed alley, milk alleys, egg collection alleys animal weighment yard are designed to reduce the labour cost. 

4. Disease control
· Animal house should be designed properly to effect disease control.

· Provision of washable and easily drained floor, washable walls will control spread of diseases.

· Designing of suitable drainage system for quick and hygienic disposal of wastes is required for preventing disease.

· External loose box accommodation is necessary for isolation of sick animal.

· Dampness resistant surface will reduce the high humidity, which is the predisposing cause for respiratory disease in young animals.

5. Standard height of the building

· The height of the building may differ according to the roofing material and agro climatic condition. 

6. Length of the building

· The building may be of any length. In case of dairy 15-20 animals in single row system and 20 – 50 animals in double row system and above 50 animals a separate shed should be provided.

· The length can be determined based on the total stock to be housed with the building. 
Preparation of housing plan
· The following points should be considered before planning and designing animal houses. 

· It should be of attractive appearance 

· It should minimize labour cost 

· Efficiency of the operation should be increased 

· It should have resale value 

· Plan preparation is essential for construction of animal houses. First a rough plan which consists of following should be prepared.

1. Site plan

· It is used to locate the site where the buildings are to be erected.

· It should contain details of various building arrangement, road formation and space between buildings etc will be located. 

2. Floor plan

· It is the aerial view of the different structures to be erected within a farm building.

· It should contain details like dimensions of the building, location of ventilators, and doorways will be marked in the floor plan. 

3. Elevation

· The appearance and view of the whole building will be shown in the elevation. 

4. Cross section

· It gives details of building foundation, type of flooring, walls and roof of the building.

· The internal fittings, partition, feeding and securing devices should be clearly shown. 

5. Master plan

· After preparing the rough plans and found satisfactory a master plan should be prepared.

· The master plans are prepared in semi-transparent paper with black ink as per scale.

· From this mass production of plans will be made by subsequent process like blue printing. 

6. Van – Dyke print

· These are negatives of the original drawing. Black (or) blue lines are provided on the white back ground in the negative. 

7. Blue print

· Mass production of plans are made from negatives by exposing them to sensitive blue print paper developed in water and fixed in potassium dichromate.

· It is used to estimate the cost and to carry out the construction work. 

8. Orientation

· The farm housing can be constructed facing road; other buildings may be turned at an angle to road or reversed to take advantage of the prevailing wind and sunlight.

· In general animal sheds are located with long axis east to west the paddock side facing the north to get direct sunlight during winter and to prevent entry of direct sunlight into the shed during other seasons.
General Layout/ arrangement of buildings of the farm
· Proper planning, designing and arrangement of various building in a farm is necessary for a successful enterprise. 

· Layout is essential to increase the profit, decrease the production cost, and to increase the efficiency of operations in the farm. 

· The farm buildings can be grouped into five major categories: 

1. Farm houses or homestead

2. Farm buildings or farmstead

3. Farm store

4. Isolation shed

5. Quarantine shed

1. Farm houses or homestead

· Farm houses are the residential building meant for the person working in the farm. 

· The farm house should never be placed to the leeward side of the farm building. 

· Attention to this point tends to prevent flies and smell from the manure heap being blown towards the dwelling houses. 

· Farm house should be located at windward side. The farm office should be located in the prominent place most probably at the center of the farm. 

· The manager’s house should be located at the entrance. This facilitates efficient supervision. 

· All the buildings in the farm should be grouped together for efficient operation. The related enterprises must be grouped. 

· The major enterprises which need more attention should be located nearer the farm office. 

· In mixed farming the piggery unit can be located away from the dairy unit as well as manager’s office. 

2. Farm buildings or farmstead

· These are meant for housing the livestock.

· The farm buildings should be kept well away from the farm house and worker’s cottages. 

· But consideration must be given to the distances being not too great, otherwise stockmen or other animal attendants might be reluctant to turn out at night or in bad weather to give the animals the required attention. 

3. Farm store

· Farm store is meant for storage of feed materials as well as other farm products.

4. Quarantine shed

· Quarantine shed should be located at the entrance of the farm.

· So that new animals purchased from outside may be kept and if they are found to be free from diseases, it can be included in the farm. 

5. Isolation shed 

· It should be located away from the healthy animal shed.
Structural arrangement of farm buildings

Generally there are two types farm buildings arrangements commonly available in India. They are

1. Central courtyard system. 

2. Parallel arrangement with the road. 

1. Central courtyard system 

· There is a wide driveway at the entrance of the farm leading to spacious courtyard. The driveway should be as wide as 20-25 feet. 

· Farm house should be located at the entrance of driveway will have good control of farm buildings activities and efficient supervision is possible.

· The different farm buildings are located all around the courtyard at different distance from the courtyard. 

· The major enterprises will be near the farm house than other enterprises. 

2. Parallel arrangement with the road 

· The entrance driveway leads to a number of farm roads with sufficient space in between them.

· The different farm buildings are located on either side of the road in a parallel arrangement.

· Different rows can be set for different kinds of buildings. 

· One for dairy unit, another for feed and another for storing the farm implements.

· This type of farm arrangement helps for easy and quick transport. 

· It is mostly followed in commercial farms where the resources are obtained from outside market and the products are sold to outside.

· This is ideal for large farm with different enterprises. 

· For smaller farms with single enterprise or limited activities the buildings may be arranged in the shape of the English alphabet letters ‘ L’, ‘ U’, ‘ T’, ‘ E’ and ‘M’.

Construction Details for a shed
I. Foundation

· Foundation is the basic structure to be put up in any construction work. It consists of two parts namely 

a).Footing and 

b).Foundation wall. 

a). Footing

· Footing is the broad base of the foundation wall designed to carry the load without settlement. 

	Dimension
	Heavy
	Light

	Width
	24’’
	12’’

	Depth
	12’’
	8’’


b). Foundation wall

· The height of the foundation wall required for farm buildings depends on the soil condition of the site. 

· Deeper foundation is necessary in loose soil and shallow in firm rocky soil. 

· Generally the height for light farm building will vary from 18” to 30”. The thickness will vary from 9” to 12” 

c). Material used

· Foundation footing can be made of cement concrete or brick and cement mortar. 

· Concrete foundation is stronger and is called monolythick foundation.

· Brick foundation is provided with stepped up increase in width towards the base. It is not so strong as concrete. 

d). Method of putting foundation

· Trenches of suitable size are put up to receive foundation. The base is hardened, made smooth and level. 

· Then the footing and foundation wall is put up to ground level. 

· The surface is smoothened and levelled again. 

· At this place, a 4% layer of damp proof course of asphalt or other material is introduced to prevent absorption of moisture. 

II. Walls and Wall materials

· Walls are the supporting structures built above the foundation to enclose the buildings. 

· They may be constructed with materials like brick, stones or concrete with thickness of 9”, 12” and 6” respectively. 

· Non-weight bearing walls of brick need not be thicker than 4 ½”.

· The height of the wall depends upon the type of animals to be housed under the building. 

· Principles followed for finishing the walls in animal houses are as follows,

· The height up to 4 feet from floor should be finished smoother with hard cement plaster and made washable for reasons of hygiene. 

· Corners should be filled and rounded to prevent accumulation of dust. 

· The sharp edges and angles should be rounded to prevent accident. 

1. Bricks  

a).Building bricks 

· They are made out of brick earth, which are 50 per cent clay and 50 per cent sand.

· Rectangular blocks are prepared by molds and cut by machines.

· Then they are heated in the Kiln at proper temperature.

· Well made machine bricks will have standard dimensions of 9" x 4½ " x 3".

· They will have uniform shape, colour and texture and will be sharp on angles.

· They produce clear ringing sound when struck with hard objects. 

b).Vitrified paving bricks 

· These are hard, impervious and durable bricks paving more than 10 per cent of iron oxide.

· They are heated at very high temperature to the point of vitification.

· They are grooved on the outer surface and have a strong and hard finish. They are damp proof.

· They are special bricks made for use as flooring in animal houses. 
c).Glazed bricks 

· These are small bricks made of china clay and finished with glaze or enamel on the outer surface.

· They are used for providing sanitary finishes on walls and the places where hygienic condition and washable surfaces are necessary. 

· They are very costly bricks. 

2. Stones 

· Different kinds of stones are used for building construction. They may be dressed in to rectangular or square blocks and used in original shapes to give a rubble finish. 

a).Granite 
· These are hard and natural stones. They may be black in colour or light Grey.

· They are durable and weather resistance and are commonly used for the construction of walls and floors in animal buildings.

· The surface should be of roughened periodically by chipping. 

b).Whin stones 

· They are also hard rocks but not so durable and weather resistant as granites.

· They are used for wall constructions and broken stones are uses as a common ingredient of cement concrete. 

c).Sand stones 

· These are immature rocks of recent formation. They are not strong and durable and not used in heavy constructions.

· They are capable of being dressed into different shapes and patterns. Hence, they are used for architectural works. 

III. Binding Materials

1. Lime

· It is prepared form limestone, which are heated and slacked with water.

·  The white power that is produced is called lime. 

2. Lime mortar

· It is prepared by mixing one part of lime with three parts of pure sand adding sufficient quantity of water. 

3. Cement

· It is prepared from 70% chalk and 30% clay, which is mixed with water to form a creamy fluid. 

· It is allowed to settle and then the sediment is collected dried and roasted over kiln and ground into fine powder. 

· It is greyish and bluish Grey in colour. It is an efficient binding material used for building bricks, stones and other materials. 

4. Cement mortar

· Cement and sand in 1:3 ratios. 

5. Cement concrete mixture

	Contents
	Quantity

	Broken granite stones
	4 parts

	Sand
	2 parts

	Cement
	1 part

	Water
	Quantity Sufficient


IV. Roof

· Roof is provided for the purpose of protecting animals from hot sun and rain. It also protects the internal structures. 

· It should be of simple type. Cheap materials have to be used for animal buildings.

· One of the essential qualities required for roof material in tropical condition is to have high insulation value. 

· In the absence of this, the roof has to be insulated. 

1. Roof patterns

· Different patterns of roofs are used for animal building to suit for the climatic condition and type of roof ventilation.

a). Lean to type roof

· These are simple roof with single slope adopted for shed type of buildings.

·  Roof ventilation cannot be provided in this pattern.

· In this type of roof one wall is higher than another one to give necessary slope for roof. It is suitable for maximum span of 2-4 meter. 

b). Gable roof

· These are coupled roof with two slopes, roof ventilation can be provided in this pattern the form of continuous ridge opening protected by louvre board. 

c). Monitor roof

· The roof has two slopes, but one overlaps other at the ridge of the roof with a ventilation gap of one feet.

· In this roof ventilation can be provided in between two slopes.

· This also suitable for tropical buildings and it serves the purposes of ventilating and lighting the building. 

d). Semi monitor roof

· Roof has 2 slopes but one overlap the other at the ridge of roof with ventilating gap of 1 feet. 

e). Gothic arch

· This is an arched roof providing greater roof space used for store houses.

· Used for storage of feed. 

2. Roofing materials

· Different materials are used as roof covering. Careful selection of material is essential in tropical building to prevent the solar radiation.

· It is preferable to have material with low conductivity of heat. The commonly used roof materials are,

1. Tiles

· They are cheap and easily available in most of the places. It conducts heat rapidly. Hence it is suitable for hot climate.

· Wind or accident easily damages them. It has to be renewed periodically. There are two types of tiles. 

a).Pan tiles or Mangalore tiles 

· These are rectangular tiles with grooves on outer surface and two nibs on the inner surface. They are lied one at the side of the other to cover the roof. 

b).Country tiles 

· These are semi-circular tiles of different shape and dimensions.

· They are used by keeping one over other in layers forming numerous air pockets, they conduct less heat. 

2. Asbestos sheet

· These are commonly used in poultry buildings.

·  Asbestos sheets are prepared by mixing cement mixture with varying quantities of vegetable fibers.

· They are available as sheets of different dimensions with corrugated surfaces. 

· Sheets are easily fixed to roof trusses and more durable than tiles. But the houses under this roof will be hotter during summer. 

3. Aluminum Sheets

· Corrugated aluminum sheets of different thickness and dimensions are available in the market as roof coverings.

· They are 2 ½ feet width and varying length from 8 to 12 feet. They are very light and can be easily fixed. 

· The bright and polished surface of new sheets provides a reflective insulation and keeps the animal houses cool during summer.

· They are expensive but have a greater resale value. They are rust proof and therefore they are more durable. 

4. Galvanized iron sheets

· These are iron sheets, which are galvanized on the surface and provided with corrugation. They are available in standard dimension of 6 feet x 3 feet. 

· Galvanized sheets are commonly used in animal houses but this sheet keeps the house very hot during summer.

· It is suggested that sheet should be painted white on outer side to avoid absorption of heat. They are strong and may be rusted after long use. 
5. Thatched Roof

· This roof is made of either coconut or Palmyra leaves. Sometimes hay and straw are used as roof coverings. They are cheap and poor conductors of heat. 

· They keep the house cool in summer. They are non-durable and has to be removed yearly or once in two year. They are very prone for fire accident. 

V. Construction of floor

· Floor is the important part of the building. Floor is the one, which is frequently used by animals for various purposes as resting, movement, feeding and milking etc.

· So the floor must have all the qualities, which are required to meet the purpose.

·  It must be strong as durable to withstand the weight to hard roof of the building and movement of hard hoof of the animals. Durability is also required for economical point of view. 

· Flooring must facilitate hygienic feeding and effective removal of waste product both liquid and solid.

· The floor should be laid on solid and compact foundation. It should have a gradient of 1/60 from manger to the rear dung channel. 

· Non slippery quality is needed to avoid accident slipping especially in case of large animals.

· Grooves and roughened surface should be provided. 

1. Floor materials

· Different materials are used for animal house flooring. The choice depends on availability, cost and other quality required for the animal houses. 

· Cement concrete floor

· Vitrified paving bricks

· Stones    

· Building bricks 

· Gravel 

a). Cement concrete floor

· This is a common material used in animal house. It is cheap and durable floor if properly constructed.

· In tropical condition, it provides the required cool condition for the animals.

· Groove and rough surface are to be provided for preventing accident. 

b). Vitrified paving bricks

· These are hard impervious bricks with grooves on the surface.

· It is an ideal flooring for animals because of durability and damp proof condition.

· The bricks are set over the bottom and a cushion of sand. The joints are coated with cement mortar. 

c). Stones 

· Granite stones are used in place where they are easily available. They are made into a block.

· The floor surface is roughened and laid over a cushion of sand. It is durable and strong and cheap. 

d). Building bricks

· They are sometimes used as a flooring material. They are not good floor materials. They absorb water and are easily worn out.

· They are set on edges closely and packed with good quality of cement. 

e). Gravel 

· Fine quality of gravel can be used as cheap quality flooring materials. It absorbs water and worn out quickly.

· Periodical repair and maintenance is required. During disease outbreak disinfection is not possible with this type of flooring. 

· Lime dressing and smearing of cow dung mixture will help in proper maintenance of floor. This floor will be sufficient for sheep and goat. 

2. Design of floor

a). Solid floor 
· It is a common floor with solid surface made out of different materials such as cement concrete, vitrified paving brick, building brick, stones and gravel.

· Such solid floors should be laid properly for good drainage.

·  A slope of 1/40 to 1/60 is desirable towards the dung channel. 

· Even surface with impervious quality is necessary to prevent water stagnation. Proper cleaning and disinfection are essential to control diseases. 

b). Deep litter floor 

· It is made of bedding material as dried layers.

· Straw, paddy husk, saw dust groundnut hulls, dried leaves are spread on the floor used as litter materials.

· It can be spread as layer of 4-6 inches thickness and can be allowed to accumulate over a period of a month to 1 year.

· The litter get mixed with excreta and decomposed. 

· The dried litter materials absorb the moisture. Hence bacterial activity is controlled.

· Excessive bacterial action in the deep litter is kept controlled by addition of lime. 
Methods of housing of Cattle and Buffaloes

· In India, a great diversity exists in the design of dairy animal shelters.

· Traditional animal shelters have grown out of needs, resources and ingenuity of farmers.

· Building design and construction materials largely affect the thermal comfort inside dairy shelters.

· Efficiently designed sheds can help lesser the thermal stress thereby increasing feed intake, milk production and reproductive efficiency. 

· Under varied climatic, geographical and economical conditions prevailing in India, designing an ideal set of building for dairy animals throughout the country is impossible.

· Hence, practically there are two systems of housing for dairy animals viz. 

1. Loose housing and 

2. Conventional barns

· The former being widely used in the country.

1. Loose Housing

· It is a system of housing in which animals are kept loose in an open paddock throughout the day and night except at the time of milking and treatment. 

· In this system, shelter is provided along one side of open paddock under which animals can retire when it is very hot or cold or during rains. 

· Common feed manger and water tank is provided and concentrates are fed at the milking time which is done in a separate milking barn or parlour in which cows are secured at milking time and are milked. 

· The open paddock is enclosed by means of half walls or plain wire fences of convenient height. 

Advantages 
· Cost of construction is cheaper. 

· Future expansion is possible. 

· The animals will move freely so that it will get sufficient exercise. 

· The animal can be kept clean. 

· Common feeding and watering arrangement is possible. 

· Clean milk production is possible because the animals are milked in a separate milking barn. 

· Oestrus detection is easy. 

· At least 10-15 percent more stock than standard can be accommodated for shorter period. 

Disadvantages 

· It is not suitable for temperate Himalayan region and heavy rainfall areas. 

· It requires more floor space. 

· There is competition for feed. 

· Attention of individual animal is not possible. 

· A separate milking barn is needed for milking of animals. 

2. Conventional Barns or Stanchion Barns

· In this system of housing, the animals are confined together on a platform and secured at neck by stanchions or neck chain. 

· The animals are fed as wells as milked in the same barn.

· These barns are completely covered with roofs and the sidewalls are closed with windows or ventilator located at suitable places to get more ventilation and lighting. 

· It is applicable for temperate and heavy rainfall region. 

· The same type of housing can be utilized for tropical region with slight modification. 

Advantages 

· The animals and men caring for animals are less exposed to harsh environment. 

· The animals can be kept clean. 

· Diseases are better controlled. 

· Individual care can be given. 

· Separate milking barn is not required. 

Disadvantages 

· Cost of construction is more. 

· Future expansion is difficult. 

· Not suitable for hot and humid climatic conditions. 

Various Buildings or units required for a Dairy farm

Main building units
1. Dairy cow building

 The milch animal shed should have the following parts

· Feeding passage 
· Manger 

· Standing space 

· Gutter or drainage channel 

· Milking passage 

The milch animals can be housed according to number of animals available.

Single row system 

· In single row system, 12-16 numbers of animals can be kept.
Double row system

· If it is greater than 16, then double row system is preferable. 

· In double row system up to 50 animals can be maintained in a single shed.

· The distance between two sheds should be greater than 30 feet or it should be twice the height of the building. 

In double row system two methods available. They are

1. Tail to tail or face–out method

2. Head to head or face–in method

1. Tail to tail system 

Advantages 

· Cleaning and milking of animals easy. 

· Supervision of milking also easy. 

· Less chance for transmission of diseases from animal to animal. 

· Animals can get more fresh air from outside. 

2. Head to head system 

Advantages

· Getting animals into the shed is easy. 

· Feeding of animals also easy. 

· Disinfection of gutter will be more due to the direct fall of sunrays over the gutter. 

· Animals are better exhibited to visitors 

Disadvantages

· Milking supervision is difficult. 

· Possibilities of transmission of disease are more.

2. Milking Barn / milk parlour

· This is a barn where milch animals are milked and is fully covered.

·  It should be located at the centre of the farm with all other farm buildings arranged around it.  

· There shall be an individual standing in the milking barns and the number of standings required should be 25% of total number of milch animals in the herd. 

· The milking operation should be carried out in batches.

Dimensions of milking barn 

· Length of standing space : 1.5 – 1.7 m 

· Width of standing space : 1.05 – 1.2m (80% of length, of standing space) 

· Width of central passage  : 1.5 – 1.8 m 

· Width of feed alley           : 0.75 m 

· Width of gutter                : 0.30 m 

· Overhang                        : 0.75 m 

3. Down calver shed/ calving pen 
· Pregnant animals are transferred to a calving pen 2 to 3 weeks before the expected date of calving.

· Calving pen of 3m x 4m (12 m2) is essential to keep the animals in advanced stage of pregnancy. 

· It should be located nearer to the farmer’s quarters for better supervision. 

· The number of calving pens required is 10% of the number of total breedable female stock in the farm. 

4. Calf pen

· This is meant for housing young calves separately.

· It can be located either at the end or on the side of the milking barn.

· This facilitates taking calves to their dams quickly.

· If there are large numbers of calves, the separate unit of calf shed should be arranged and located nearer to the milking barn.

5. Young stock/ heifer shed

· It is meant for housing young heifers separately.

· Older heifers calves from about six months of age to breeding age are to be housed separately from the suckling calves.

· When a large number of young stocks are there, they should be divided into different age groups and each group housed separately.

6. Dry animal shed 

· In large farms, milch and dry cows are housed separately.

· The floor in the covered area should preferably be made of cement concrete. 

· Under Indian conditions, in smaller farms, milch and dry animals can be housed together. 

· Normally, one third of the animals in a farm will be in dry or in dry cum pregnant stage. 

7. Bull shed

· It is meant for housing bulls separately in a farm.

· It should be constructed towards one end of the farm.

· There shall be one shed for each bull.

· The number of bulls required being one for every 50 breedable females on the farm, if natural breeding is practiced.

· When artificial insemination service facilities are available, no necessary to keep the bulls on the farm.

· The bull shed shall have covered 3x4 metre dimensions, leading into a paddock of 120 square metres.
8. Isolation shed

· It is the separation of sick animals from apparently healthy animals to avoid transmission of diseases to healthy stock. 

· It should be located at the corner of the shed. 

9. Quarantine shed 

· It should be located at the entrance of the farm. 

· The newly purchased animals entering into the farm should be kept in quarantine shed for a minimum period of 30 to 40 days to watch out for any disease occurrence. 

Accessory buildings

1. Store room

· All the four walls should be closed and it should be rat proof. 

· There should be one concrete store room with feed mixing unit at a distant place and a smaller feed store room behind the milking parlour. 

2. Milk room 

· It is essential to keep the milk and also to chill the milk in larger dairies having 400 to 700 litres production capacity that requires 3.7 m x 5m size of room and an additional 0.37 m2 for every 40 litres of milk production. 

· For a smaller dairy unit below 100 litres a small room with a dimension of 3.75m x 3m can be sufficient for storing milk and concentrate feed. 

3. Hay or straw shed 

· An adult animal consume about 5 to 10 Kg of hay or straw per day, while young stock consume about 2 to 5 kg of hay or straw per day. 

· The annual requirement can be calculated and the space requirement can be arrived.
Floor space requirements

	Type of animal
	Floor space requirement (m2)
	Maximum no of animals / pen
	Height of the shed ( cm)

	
	Covered area
	Open area
	
	

	Bulls 
	12.0 
	24.0 
	1 
	175 cm. in medium and heavy rain fall and
220 cm. in dry areas.

	Cows 
	3.5 
	7.0 
	50 
	

	Buffaloes 
	4.0 
	8.0 
	50 
	

	Down – calver 
	12.0 
	12.0 
	1 
	

	Young – calves 
	1.0 
	2.0 
	30 
	

	Old – calves 
	2.0 
	4.0 
	30 
	


Feeding and watering space requirements

	Type of animal
	Space per animal (cm)
	Total manger length in 
a pen for 100 animals(cm)
	Total water tank length in 
a pen for 100 animals (cm)

	Adult cattle & buffaloes
	60 – 75
	6000 – 7500
	600 – 750

	Calves
	40 – 50
	4000 – 5000
	400 – 500


Dimensions of feed manger

	Type of animal
	Width (cm)
	Depth (cm)
	Height of inner wall (cm)

	Adult cattle and buffaloes
	60
	40
	50

	Calves
	40
	15
	20


Housing of Calves

· The main objective in planning and designing of calf housing is to provide an environment which will minimize the requirement for veterinary aid, minimize calf mortality and encourage the production of healthy calves. 

· The calf housing should provide a suitable environment to both the calf as well as the stockman. 

Fundamental requirements in a calf shed
· Provide dry bedding. 

· Well ventilated environment. 

· A specific minimum cubic air capacity per calf. 

· A draught free environment at calf level. 

· A dry bed is important to reduce heat loss to the floor and minimize the use of straw. 

· Moisture removal from a calf house is usually accompanied by a combination of drainage and ventilation.

· Good ventilation also removes the products such as ammonia, hydrogen sulphide, carbon dioxide and methane. 

· The cubic air capacity per calf is important in all calf housing designs because it dilutes the intensity of disease producing organism in a building thus reducing the danger of cross infection. 

· Height and space provided in the housing allows the air to be introduced into a calf house well above the level of calves thus, minimizing the risk of draught at calf level during winter months. 

· If all-in all-out system is practiced proper disinfection and cleaning operation between batches should be ensured. 

· A minimum period of 3 weeks between batches should be allowed. 

· The age range in a group of calves should be narrow. 

· Only calves from the similar background should be grouped together wherever practicable. 

Types of housing for calves
· Calf housing is basically of three types. They are 

· To house dairy and beef calves reared for replacement or for beef production. 

· To house calves reared for veal production. 

· To house sucking calves. 

· Most of the calves reared come under the first category.

· The type of housing used for calf rearing varies from situation to situation. 

· There is great diversity of opinion whether the calves should be reared in individual pen or in groups. 

· In India, calves are generally reared in groups in ordinary stall barn or in the same house along with adult cattle.

· Even in organized farms, situation is not much different. 

· In India, high level of calf mortality amounting between 30 to 40% in many farms can be attributable to this kind of housing and management of calves. 

· Individual pens should be constructed so that they can be easily cleaned and disinfected. 

· Individual pens provide effective separation for each calf.

· This prevents naval sucking and prevents the spread of disease through facial or other contact. 

· If railed pen divisions are used, contact is not completely prevented so that they can able to see each other.

· But in other types of housing, the contact is completely prevented. 

· It is better to keep the calves in individual pens at least 1 month, if possible, up to 3 months.

· After 3 months, 3 to 5 calves are kept in single pen. After 6 months to breedable age, the animals are kept in singles.

·  After 6 months of age the male calves are usually disposed for either breeding or slaughter purpose.

· For ease of management, calf shed or calf unit should be placed adjacent to the dairy unit. 

Recommended floor space requirement for different age group of calves

	Age of Calves (months)
	Floor space requirement 
covered area(m2)
	Floor space requirement
open area(m2)
	Number of calves
per pen

	0-3
	1.0
	2
	24

	3-6
	1.5
	3
	16

	6-12
	2.0
	4
	12


Housing of Bulls

· Bull is half of the herd, is literally true in the sense that the dairy bull contributes the off-spring half of the herd’s genotype. 

· In hot regions, the bull’s semen production is affected if it has not been properly housed.

· So, adequate, well facilitated bull house is needed to improve the breeding efficiency in a dairy farm. 

· Bulls are housed in pen and yard system. Bulls must be housed individually; it may be housed in singe row or double row system. 

Purpose 

· To protect from inclement weather and for safety and easy handling. 

· Provisions for exercise. 

· To improve the reproductive efficiency in the dairy farm. 

Floor space requirement 

· In the covered area 12m2 per bull can be provided and the open exercise yard 120m2 per bull. 

· If open yard is not provided the bull exerciser is needed. 

Construction principles

Wall 

· In an enclosed loose box, the solid wall should be constructed with the height of 1.5 meter and above these walls two or three horizontal tubular rods with the gap of 20 to 30 cm are fixed. 

Floor 
· Flooring should be laid properly for bulls because this will help to reduce the hoof problem. 

· Floor can be constructed with rough cement concrete and should have a gradient slope of 1/40 to 1/60 to have easy accessibility to the drainage channel. 

· In hot regions, the floor should be cool in summer and should insulate the heat properly.

· Generally, vitrified paving bricks can be used in order to prevent slippery floors. 

Roof 

· Gable or monitor roof with eaves of 2.5 – 3 m height should be provided and ridge height should be 3.2 – 3.5 m. 

· Roofing material used for the bull shed in hot regions should be of good insulating property and poor conductivity of heat.

· Generally, asbestos or galvanized iron sheets are used as the roofing materials. 

Fittings and facilities

Manger 

· A cement concrete manger with the dimension of 60 cm width, 40 cm depth and 50 cm height of inner wall should be provided inside the bull shed. 

· The essential part of fitting in the manger is construction or provision of yoke or tubular stanchions set over the manger. 

Water trough 

· The bull shed should have a water trough with the dimension of about 60 to 75 cm length. 

· The best method for watering in bull shed is by automatic water bowl. 

Doorway 

· Each bull box should have a main entrance of the half door type 4 feet width and 7feet height, the upper part of the doorway having two strong bars across the opening to prevent any possibility of a bull jumping the lower door when the upper half is left open. 

· Provision should be made on the opposite end of the box for a means of exit, either to a feeding passage or yard. 

Yard 

· A yard is an open area for the bull and should be of 120m2 and the yard should be enclosed on all sides by 0.3 m solid wall and iron tubular rods as partitions to a height of 1.2 m placed at 0.25 m intervals.

·  A doorway of 1.2 m width is provided at the end of the yard. The yard should have the floor with cement concrete type and should be grooved and roughened properly and should have easy access to the drainage system. 

· The bull yard is provided for the bulls for the purpose of exercise and also they can view the other animals of the herd so that the feeling of isolation can be avoided for the bulls. 

 Service crate 

· The exercise yard should also communicate with a service crate through a swing gate which serves the use of an attendant to bring the bull to the service crate. 

· The semen collection yard and processing laboratory should be close to the bull house. 

· One bull is required for 50 breedable cows. If, AI is practised there is no need for maintaining bulls. 

Protection against hot climatic conditions

· The libido and semen quality of bull vary with season and they decrease during summer due to hot weather. 

· Bull should be housed in cool and well ventilated shed. 

· Showering or splashing of cold water 2-3 times during hotter part of the day is also effective. 

· The bulls can be taken for grazing or exercise in the early morning or late evening i.e., cooler part of the day. 

· Planting quick growing tall trees around the shed to provide natural shade and good ventilation which will also reduce the effect of unfavorable solar radiation. 

· Spreading straw over the roof may reduce the heat inside the animal house. 

· The upper surface of the roof may be painted with white or light coloured material to reflect the heat.

· The underside of the roof may be painted with black or dark colour.

IV. Fodder Production

I. Legume fodders

1. Cowpea / Lobia - Thattaipayuru / Karamani:
· It is an annual crop.

· This crop is grown in tropics, sub-tropics and warm temperature regions. 

· It is grown for feeding in green form, for hay making or for ensiling in mixtures with sorghum or maize. 

· It can be grown during kharif, Rabi and summer seasons.

·  It is suitable for year round cultivation.

·  Varieties include Co 5, Russian giant, EC 4216, UPC - 287 and local varieties. 

· Recommended seed rate - 40 kg/ha.

· Harvest 50-55 days after sowing (50% flowering stage).

·  Variety Co 5 is suitable for growing under irrigated conditions (June - July).

    Particulars of the variety Co 5: 

· Green fodder yield t/ha--18 to 20
· Dry matter content (%)--14.64
· Crude protein content (%)--20.00
· Plant height (cm)--- 93.00

· No. of branches---- 2-3

· No. of leaves----12

· Leaf length (cm)—12.1

· Leaf width (cm)---8.2

· Leaf stem ratio—8.3

· Plant Habit-- Semi spreading

· Plant type—Indeterminate

2. Desmanthus- Hedge lucerne / Velimasal

· Desmanthus is a perennial crop.

· It is grow throughout the year under irrigation and during June - October as a rainfed crop.
· Sow the seeds at 20 kg/ha in solid stand on the side of the ridges over the lines where fertilizers are applied at a depth of 2 cm and cover with soil. 
· Irrigate immediately after sowing, life irrigation on the third day and thereafter once in a week. 
· First cut on 90th day after sowing at 50 cm height and subsequent cuts at intervals of 40 days at the same height.
· Green fodder yield is 80-100 t/ha/year.
3. Lucerne 

· Lucerne is also termed `Queen of forages'.

· It is a deep rooted perennial forage legume adapted to a wide range of conditions ranging from tropical to alpine.

· It is very palatable and nutritious forage legume containing 15 - 20% crude protein on dry matter basis

· Lucerne adds nitrogen to soil and improves soil fertility. 

· It is grown for green fodder, hay, silage but does not tolerate close grazing. 

· Varieties include Anand 2, Sirsa - 9, IGFRI S - 244, and Co 1. 

· Variety Co1 is suitable for growing during July - December.

· Not suitable for very hot and very cold climates. 

· Recommended seed rate --20 kg/ha.

·  First harvest 75 - 80 days after sowing. Subsequent harvests are made at intervals of 25 - 30 days. 

     Characters of Variety Co 1: 

· Green fodder yield (t/ha/year)- 70-80 (In 10 harvests) 

· Seed yield (kg/ha)- 200 -250 

· Protein content (%)- 20 - 24 

· Dry matter (%)- 18 - 20 

· Plant height (cm)- 60 - 80 

· Mean clusters per tiller- 12 - 15 

· Mean No. of pods per tiller- 22 - 25 

· Mean No. of seeds per pod- 4 -6 

4. Stylo

· Stylo is an erect growing perennial forage legume native of Brazil. 

· It grows 0.6 to 1.8 m tall. 

· Stylo is adapted to tropical climate and tolerant to low fertility soils acidic soils and soils with poor drainage. 

· Stylos are drought resistant legumes coming up well in areas receiving a minimum rainfall of 450 - 840 mm annually.  

· The crude protein content of stylos ranges from 15 to 18%. 

· Season is June - July to September - October. 

· For line sowing (30 x 15 cm), the seed rate is 6 kg/ha and for broadcasting 10 kg/ha. 

· First harvest can be taken 75 days after sowing at flowering stage and subsequent harvests depending upon the growth. 

· It is to be noted that during the first year, the establishment after sowing is very slow and the yield is low. 

· Later on when the crop establishes well due to self seeding it yields 30 to 35 t/ha/year from the third year onwards. 

· Stylo is a good pasture legume.

II. Cereal fodders

1. Fodder maize – Makkacholam:

· Maize is an annual crop.

· It is grown on a variety of soils, but well drained fertile soils are best suited. 

· Maize is mostly grown as KHARIF crop i.e. sowing in June - July. In south India it makes best growth in RABI and also in SUMMER. 

· It can be grown throughout the year with irrigation facility. 

·  African tall, Vijay composite, Moti composite, Ganga - 5 and Jawahar are some important fodder varieties. 

· Maintain a seed rate of 40 kg/ha and dibble one seed to a spacing of 15cm between the seeds in the row which are 30 cm apart.

· The average green fodder yield is 40-50 t/ha and the dry matter yield is 10-15 t/ha. 

· Staggered sowing is recommended for supply of green fodder for a long period.

·  Harvest the crop when the cob is in the milky stage. 

2. Fodder sorghum - Cholam / Jowar
· It is cultivated mainly for grain and also for fodder.

· Sorghum is a drought resistant annual crop.

· It thrives in tropical climate with a temperature range of 25-35oC. 

· It is not suited to higher elevations (more than 1200 m). 

· It can be grown under an annual rainfall of 300-350 mm.

· It can be grown on any soil except on very sandy soils. 

· Suitable varieties for Irrigated (Jan - Feb and Apr - May) are Co.11, Co. 27, Co.F.S. 29 

· Suitable varieties for Rainfed conditions (Jun - Jul) are Co.11, Co27, Co.F.S.29 

· Suitable varieties for Rainfed (Sep - Oct) are K7, Co.27, Co.F.S. 29,K 10

· Co.F.S. 29 is a multicut variety and released by Tamil Nadu Agricultural University during 2001. It is cross between TNFS 9602 and Sudan grass.

· Seed rate is 40 kg/ha (only 12.5 kg/ha for Co.F.S. 29).  

· Sorghum can be harvested after flowering stage for green fodder. 

· If it is a single cut, it should be harvested at 60-65 days (50% flowering) after sowing and if it is a multicut, the first cut is 60 days after sowing and subsequently once in 40 days.

· For Co. F.S. 29, each harvest has to be done at 65 days interval (5 harvests in a year).

III. Grass fodders

1. Hybrid Napier - Cumbu Napier Ottupull / Bajra Napier Hybrid: 

· This is a perennial grass fodder.

· It possesses more tillers and leaves than Napier grass and is more vigorous and higher in fodder yield and quality.

· Crude protein ranges from 8 to 11%. 

· Co.CN4 is a recent hybrid Napier grass released by TNAU, Coimbatore, which is a cross between Cumbu Co.8 and Napier grass F.T.461. Yield range is 380-400 tons/ha. It produces more tillers with soft and juicy stem, free from pest and diseases and non-lodging. It can be cultivated throughout the year under irrigated conditions. 

· KKM-1 Cumbu Napier: This is a hybrid grass that gives average green fodder yield of 288 tonnes per ha per year. The quality is good with high calcium, magnesium and phosphorus and very low oxalate content. 

· Pusa Giant, NB 21, NB 37, IGFRI 5, IGFRI 7 and IGFRI 10 (developed from Indian Grassland Research Institute, Jhansi) are superior hybrids developed in India.

· Co1, Co2 and Co3 are also superior varieties released from Tamil Nadu Agricultural University. These varieties are suitable for growing throughout the year in all districts of Tamil Nadu. 

· 40,000 slips are required to plant one hectare. 

· First harvest is to be done on 75 to 80 days after planting and subsequent harvests at intervals of 45 days.

· HN grass can be intercropped with Desmanthus at 3:1 ratio and can be harvested together and fed to the animals. 

2. Guinea grass

· It is a tall (1-4.5 m), tufted and fast growing highly palatable perennial grass. 

· It has short creeping rhizome.

· Establishes readily by seed or plantation of rooted slips. 

· Crude protein ranges from 4 to 14%. 

· Hamil, PPG -14, Makuni, Rivers-dale are some of the varieties. 

· Co1 and Co 2 are varieties of guinea grass released by Tamil Nadu Agricultural University.

· Suitable for all types of soil with good drainage.

· Does not come up well on heavy clay soil or flooded or waterlogged conditions. 

· Seed Rate: Seed 2.5 kg/ha , Slips 66,000 nos./ha 

· Spacing: 50 x 30 cm.

· First cut 75- 80 days after germination or 45 days after planting of slips. Subsequent cuts at intervals of 45 days. 

· Green fodder yield is 175 tonnes /ha per year in 8 cuts. 

· Guinea grass can be intercropped with Hedge Lucerne (Velimasal) at 3:1 ratio and can be harvested together and fed to the animals.

3. Para Grass - Neerpull / Thanneerpull / Erumai pull: 

· It is a perennial grass suitable for cultivation in humid areas.

· It is grown in seasonally flooded valleys and lowlands and can withstand water logging and long term flooding.

· It cannot grow on dry lands in arid or semi - arid areas. 

· It is sensitive to cold and makes little or no growth during winter months in sub-tropical regions of India. 

· Water logged soils are best suited for this crop.

·  It can be grown on sandy soils also, provided water supply is sufficient. 

· Seed setting is very poor in this grass. It is propagated exclusively by stem cuttings.

·  It can be planted at any time in South Indian conditions, but June - July planting is advisable under rainfed. 

· There are no improved varieties of this grass (only local). 

· Thin shoots are used as planting material. Stems with 2-3 nodes are planted in 45-60 cm rows at 20 cm spacing. The stems are pressed into wet soil leaving the two ends sticking up.

·  800-1000 kg of stem cuttings are needed for planting one hectare. 

· The first cut is taken 75-80 days after planting and the subsequent cuts at 40-45 days interval. Totally, 6-9 cuts can be taken in a year with an average green fodder yield of 80-100 t/ha.

· This grass is fed in the green form and is not suitable for conservation either as hay or as silage.
4. Blue buffel grass - Neelakolukattaipull Var. Co 1: 

· This is a perennial grass highly suitable for pasture land.

· Cenchrus is a promising green grass type which performs well in dryland cultivation under rainfed conditions.

·  Cenchrus cilliaris (Anjan grass) and C. setigerus (Black anjan grass) are the two commonly grown species but low yielding in nature. 

· C. glaucus is yet another type found to grow well in dry land areas but superior than the other species.

· Well drained soil with high calcium content is suitable. 

· Seed required is 6-8 kg/ha. 

· First harvest on 70th or 75th days after sowing and subsequently 4-6 cuts depending on growth. 

· A pure crop yields 40 t/ha/year in 4-6 cuts.

IV. Tree fodders

1. Subabul - Soundal (Koobabul) 

· This is fast spreading fodder tree which produces enormous seeds.

· Suitable season for sowing is June-July. 

· Varieties- Hawaiian giant (lvory coast) and Co1. 

· Rainfed: (Sep - Oct) K 8, Giant lpil – lpil and Co 1. 

· Plants can be harvested in as early as 6 months after planting. However, the initial cutting should not be done until the trunk has attained at least 3 cm diameter or the plant has completed one seed production cycle. 

· Harvests can be repeated once in 40 - 80 days depending upon growth and season. 

· In drought prone areas, allow the trees to grow for two years to ensure deep root penetration before commencing harvest. 

· The trees can be cut at 90 to 100 cm height from ground level. 

· As green fodder under irrigated conditions, a pure crop yields about 80 to 100 t/ha of green fodder. 

· Under rainfed conditions 40 t/ha of green fodder is got after 2 years of initial growth and pruning to a height of 100 cm. 

2. Glyricidia 

· It is a small, semi-deciduous tree with pale bark.

· Glyricidia sepium and Glyricidia maculata are the two species available.

· G. maculata is more useful as green leaf manure. It also fixes atmospheric nitrogen and thereby improves soil fertility. 

· G. sepium tolerates a wide range of climatic and edaphic conditions. Growth is most rapid in regions where annual rainfall exceeds 900 mm, but it will grow where rainfall is as low as 400 mm per annum. 

· It grows in soils ranging from heavy clays to sands and on rocky eroded sites; however, it is intolerant of water logging. 

· The plant is used for fuel wood, animal feed, green manure, shade, poles, and living fences and as support plants.

· Used as an ornamental and as a shade tree for coffee. 

· Propagated through seed or cuttings.  

· It is able to produce profuse branching and fresh growth after every cutting.

· If cultivated along the border in one heactare, it will supply enough green leaf manure for 2 to 2.5 hectares of land. 

3. Sesbania - Agathi 

· The leaves of Sesbania trees are highly palatable and mostly liked by goats. 

· The protein content in this is about 25%. 

· Grown throughout the year under irrigation. 

· Comes up in soils with good drainage.

· Seed rate is 7.5 kg /ha, sow the seeds at a spacing of 100 cm x 100 cm (100 cm between ridges and 100 cm between plants within the ridge).

· First cut after 8 months and subsequent harvests at an interval of 60-80 days. 

· Green fodder yield of 100 tonnes per year is obtained from one hectare. 

V. Feeding management of milch cattle and buffaloes

· Feed alone constitute 60 per cent of the production cost of milk. Hence, feeding management play a vital role in farm economy. 

· The nutrient requirement should be determined for maintenance as well as for milk production and to meet the fat percentage in milk and gestation. 

· Based on the nutrient requirement ration should be computed. 

· In general the dry matter from roughage should not exceed 2 per cent of cow’s live weight nor should it be less than 1 per cent. 
Feeding dairy cow at different stages of lactation

· Under practical feeding condition it is not possible to select much among the roughages or vary the ingredient in concentrate mix. 

· The farm manger should carefully plan a cropping programme to ensure year round supply of mixture of leguminous and non leguminous forages. 

· One feeding schedule based on thump rule is 

	Stage of lactation
	Quantity of green grass to be give (kg) for animal weighing
	Concentrate ( kg)

	
	250 kg
	300 kg
	350 kg
	

	Dry cow
	25
	30
	35
	· For non-pregnant cows no concentrate is required. 

· Pregnant cows should be fed additional quantity of 1.5 kg of concentrate from 7th month of gestation 

· In case of dry cow, allowance up to 1 kg concentrate can be given if the condition of cow is poor or the fodder quality is inferior.

	Milch cow 
	25
	30
	35
	· 1.0 kg for every 2.5 kg of milk of average 4% fat percentage, in case of buffalo 1.0 kg for every 2.0 kg of milk produced.


Early lactation

· The recently calved high producing cow is unable to eat enough feed to support her milk production.

·  This means that the cow should have enough reserve to store nutrient to be drawn to tide over the period of heavy demand in early lactation, during which period the cow loses weight. 
Challenge feeding

· Challenge feeding means the cow with high milk production potential are to be fed increase quantity of concentrate to ‘challenge’ them to produce to the maximum. 

· This starts two weeks before expected date of calving. This challenge feeding will condition her digestive system for the increased amount of concentrate and provide enough nutrients to initiate lactation on a higher plane. 

· Two weeks before the expected date of calving start feeding 500 g of concentrate mixture. 

· The quantity should be increased daily by 300-400 g until the cow is consuming 500-1000g concentrate for every 100 kg body weight.

· After calving, the concentrate allowance should be increased by 500 g per day in the first 2 weeks of lactation until the cow achieves peak yield somewhere in the second month of lactation on free choice basis. 

· After this the milk yield is tested and the concentrate allowance is fixed accordingly. 

Challenge feeding schedule

	Sl.No
	Period
	Concentrate  allowance

	1
	Last 2 weeks before calving 
	Starting from 500g, increase 300 - 400g daily until the cow is eating 500 – 1000g per 100kg body weight. 

	2 
	First 2 weeks of lactation 
	Increase 500g per day to free choice level. 

	3 
	Second week to peak yield (test day) 
	Free choice 

	4 
	From test day onwards 
	According to production as per thumb rules. E.g. 1Kg for every 21/2 kg milk produced 

	5 
	Remaining lactation 
	Concentrate adjusted to monthly test of milk Production 

	6
	All periods 
	Green fodder and dry fodder given adequately 


Feeding during mid and late lactation

· The nutrient deficit period of early lactation is followed by a relatively stable period during which the cow can consume enough feed to meet the various demands for nutrients and the body weight of the cow remains more or less stable.

· During this period the cow maybe fed a well balanced ration of god quality fodder and concentrate according to the milk yield and fat percentage of milk. 

· During the late lactation, intake ability of the cow exceeds nutrient needs. This is the time when the cow starts needing extra allowance for the growing foetus. 

· This is also the period when the cow can readily replenish the already depleted body reserve and gain weight very fast. 

· From 7 ½ month to 10 months of lactation, cow may be fed 1-2 kg concentrate feed in addition to their nutrient requirement for maintenance and milk production to replenish the condition lost in early lactation. 

Feeding of dry cow

· More than half of the calf’s foetal growth takes place during the last quarter of pregnancy-the dry period. 

· Feeding of cow during this period is often neglected because the cow is not returning anything in terms of milk. 

· Due to this reason, good fodder and concentrates are generally withheld from the dry cow. This will have adverse consequences on her future production. 

· A dry cow should be fed adequate quantity of well balanced ration for 

· Maintenance of the cow

· Forming sufficient reserve for ensuing lactation 

· Growth of foetus 

· Production of colostrum with high nutritive value. 

· The condition of the cow can be controlled by feeding extra nutrients during the latter part of lactation or during dry period.

· If the condition of cow is poor, the quantity of concentrate should be increased.

· During dry period a weight gain of 20-25 kg for smaller cows and 30-40 kg for larger cows should be ensured. 

· A cow produces only 10-15 kg of dry matter in the foetus, foetal membranes and fluids. This is equivalent to 50-100 kg of milk production. 

· Thus it is the requirement for the replenishment of body reserve that constitute the major additional requirement of dry cow, not foetal development. 

· The cow can be made to regain condition either during late lactation or during dry period. 

· It has been found that the former is better because of the following reasons. 

· The efficiency of feed utilization for weight gain is better during late lactation than dry period. 

· Many of the problems resulting in ketosis, displaced abomasum, fatty liver, retained placenta, prolapse etc. can be minimized by restoring to all roughage feeding during the dry period. 

· The roughage should be tough enough to stimulate and restore rumen muscle tone. 

· If the cow is in poor condition at drying off, she should be given extra concentrate to regain condition.
Feeding high producing dairy cows

· High producing dairy cow should eat a large volume of nutrient daily to sustain th milk production at that level. 

· This is simply not possible with bulky forages alone due to physical limitation of volume intake (space in the rumen). 

· If high level of concentrate is fed it may change the microbial and chemical atmosphere of the rumen and cause dysfunction. 

· Rumen fermentation can be controlled by a) composition of ration b) ratio of ingredients in the ration c) quantity of feed supplied d) frequency of feeding and e) physical form of feed. 

· For a high producer the forage fed should of superior quality which also reduces the quantity of concentrate required. 

· Crude fibre is very important in the ration of milking cow because it is well known that rumen fermentation leading to acetic acid production is dependent on the percentage of cellulose in the ration. 

· Cows need acetic acid for maintaining normal milk fat percentage as well as total milk production.

· Ruminant ration should contain a minimum of 20-25 per cent crude fibre. 

· Higher percentage of grain in the ration reduce cellulose digestibility and cause disturbances like depressed milk fat, depressed milk production and in extreme cases damage to the rumen wall, development of acidosis and death. 

· Frequency of feeding: dividing the daily ration into 3 or 4 parts and feeding them in so many installments has been found to be useful in overcoming this problem. 

· This also results in greater digestibility and better utilization of protein apart from preventing explosive release of acids. 

· A high concentrate ration induces less amount of saliva flow compared to roughages.

· But when feed is given in 4 or 5 installments the proportion of Na and K salts in rumen return to normal.

Mixing of concentrates and roughages

· Traditionally, concentrate are fed at the time of milking. Roughages re offered either before or after milking. 

· In high producers, when concentrates are fed in heavy doses at milking time, the appetite of the cows will be reduced temporarily and they may not eat roughages for some time. 

· Consequent, there will be 4 different fermentation, two primarily due to concentrate and two primarily of roughages. 

· The feeding of concentrates separately from roughages during a four time feeding schedule reduces acidic acid production and increases propionic acid. 

· It has been observed that feeding grain on top of silage increased the fat percentage of milk production. 

· Feeding concentrates either on top of forages or mixed with forages has been four to favour optimum rumen fermentation. 

· This has led to the concept of complete feeds which incorporates both roughages and concentrates. 

Complete feeding

· In order to simplify feeding of dairy cows complete diet system have been introduced. 

· Complete diet is an intimate mixture of concentrate and roughages in a desired proportion processed in such a way as to preclude selective eating. It forms the sole source of food for the cow. 

· It reduces labour requirement and keeps a tighter control on the cow’s nutrition.

· It also facilitates the application of least cost method of ration formulation. 

· Feeding of complete diet ad libitum to dairy cow has been found to be advantageous in that it increases feed intake, preserve milk quality as result in better utilization of nitrogen. 

· These are in addition to the most obvious advantage of prevention acidosis from over-eating of concentrate by high producer. 

· The complete diet feeding system is radically different from conventional feeding method in that there is no individual approach in feeding cows. 

· Group feeding is practiced in complete feeding system. There are also fewer changes in diet formulation according to the milk yield. 

· This has come as a result of the experimental and practical feeding observation that yield and efficiency are not improved by individual rationing compared to flat rate feeding of cows grouped according to milk yield or stage of lactation. 

Guidelines to feed high yielders

· Ratio of a diary cow should contain minimum 20-25 per cent dry matter forages. 

· In the case of high yielder, the forages given should be of superior quality.

· It should be cut at the proper state of maturity (45 days). 30 % to 50 % per cent of roughages should be of leguminous crops. 

· Processing and reducing the forage to smaller bits may be avoided except in case of very coarse fodder. 

· For high yielder when large quantities of concentrates are to be fed, it should be either fed immediately after feeding roughages or preferably, it may be fed mixed with the roughages. 

· To ensure proper nutrient intake of roughage3 concentrate ration, a density x digestibility value of 35 may be maintained. 

· The feeding schedule should be such that it maintains a continuous fermentation in the rumen.

· The cow should be fed a minimum of 4 times a day, each feeding comprising of both concentrate and roughages. 

VI. Breeding management of cattle and buffaloes

Important Reproductive details / Breeding guidelines

	S.NO
	Particulars
	Indigenous
	Exotic / Crosses
	Buffaloes

	1
	Age at puberty
	24 months
	12-15 months
	24-30 months

	2
	Age at first mating
	30 months
	18-20 months
	30-36 months

	3
	Optimum weight at first mating
	250 kg
	180-275 kg
	300-350 kg

	4
	Oestrus cycle length
	17-24 days
	21±3
	21 days

	5
	Duration of oestrus
	18 hours
	18 hours
	18 hours

	6
	Time of ovulation
	12-16 hour after end of estrus

	7
	Optimum time of insemination
	Mid heat (standing heat and 6 hr after firs insemination

	8
	Conception rate
	60 per cent
	
	

	9
	Services per conception
	1.5-1.75
	
	

	10 
	Gestation period
	280-290 days
	
	305-318 days

	11 
	Dry period
	60
	60
	60

	12 
	Calving to first heat
	40 days
	40 days
	40 days

	13 
	Calving to first service
	60 days or less
	
	

	14 
	Caving to conception
	85 days
	
	

	15 
	Lactation length
	305 days
	
	

	16 
	First service pregnancy rate
	65 %
	
	

	17 
	60-90 days non-return rate
	70 %
	
	

	18 
	Abortion rate
	Less than 5%
	
	

	19 
	Breeding age of bull
	2-2 ½ year
	
	

	20 
	Number of service per week
	2-3 per week
	
	

	     21
	Milk yield
	1500-2000
	3500-5000
	1500-3000

	     22
	Birth weight
	25
	25-35
	30-40


Estrus Period

· Pro estrus: 2 or 3 days

· Estrus: 12 to 18 hours

· Ovulation: 12 to 16 hours after end of estrus

· Estrous cycle: 21± 3 days 

Puberty

· Puberty is the stage at which animal become sexually mature and secondary sex characteristics become conspicuous. 

· The term sexual maturity means that the animal is capable of reproduction. 

· Puberty is the age at which the first estrus occurs in the heifer and the bull-cal starts giving semen with viable sperms. 

· The reproductive organs undergo marked increase in size at the time of puberty. 

· Under good feeding a calf attains puberty approximately at 66 per cent of adult body size.

Signs of estrus

· Cow in estrus will be the first cow to rise in the morning.

· The cow become restless does not eat and frequently bellows and seldom ruminates.

· Sudden drop in milk production.

· Searching for male.

· Traits of homosexuality is shown in which the cow will attempt to mount other cows while other females not in estrus tend to mount the estrus cow which she permits.

· During the cow is receptive to the act of mating and will stand when the bull mounts her.

· The behaviour of standing quietly while being mounted by the bull or other cow is referred to as the ‘standing heat’ which is the surest sign of estrus.

· This extends for 14-16 hours and shows other symptom like bellowing, nervousness, anorexia, reduction in milk yield.

· Mucous discharge may be found sticking to the tail.

· In early heat the discharge is watery and copious in mid heat (standing heat) it becomes thick and sticky and in late heat it will be scanty and discoloured.

Bulling 

· The best indicator of oestrus is when any cow or heifer repeatedly stands and accepts mounting by one of her herd mates. Unfortunately, they do not do this on demand. Those responsible for oestrus detection must watch for this behaviour and combining what they see with their own previous knowledge/experience, to decide whether to inseminate or not. 
· The social order of precedence is interrupted by cows on heat as they threaten both dominating and subordinate herd members. 

Heat detection in buffaloes

· Cows do mount over other cows when they are likely to come in heat and stand for mounting when they are in good heat.

· This is not seen in buffaloes. Buffaloes neither mount on other buffaloes nor other buffaloes mount on buffaloes in heat.

· In buffaloes copious ropy hanging discharge is not seen on the contrary it gets suddenly dropped and is not noticed by the owner and the discharge is scanty.

· Some buffaloes do not bellow and show silent heat, especially high yielding buffaloes. The main heat symptoms of buffaloes are as follows.

· The vulva becomes edematous, swollen. The lower portion of vulva looks oily. The gap is seen between vulvar lips and slight opening is seen. 

· The wrinkles which are present in anoestrus buffalo become shallow or vanish.

· The mucous membrane of vulva becomes reddish, moist and glossy.

· Mucus discharge which is not seen normally can be seen before or after oestrus spontaneously.

· The colour, consistency and fern pattern of mucus help in determination of correct oestrus.

· Engorgement of teats in lactating buffaloes which is due to holding of milk following increased estrogen level in blood is seen when they are in heat.

· Frequent micturition. The urine coming in spurting action wetting the part of skin below vulva and above udder (perineum). The drying of the urine leaves white mark on skin.

· Buffaloes in heat remain restless, off feed, raising head in a typical fashion.

· Local non descript buffaloes bellow, become restless and remain off feed. Milk yield is reduced. The bellow is sharp and for longer duration.

· The buffaloes expose their teeth while bellowing which is very characteristic.

· The mucus discharge, in buffaloes is seen in about 49% cases. It is thin on the day of heat, become thick as the time passes and changes the colour from clear to white.

· 60-70 % of the buffalo come in heat from 6 pm to 6 am (after sunset and before sunrise).

· The buffaloes are nocturnal breeders this should be borne in mind and attendant should watch the buffalo in the evening and early morning for expression of heat symptom. 

· Teaser bull (Vasectomised bull), can be used for parading in buffalo barn for detection of heat

Other methods to detect estrus

· Crystallization pattern of cervical mucous will show long crystals in a typical fern-like pattern.

· There are many estrus-detecting devices available. They are usually attached to the tail or rump of the cow.

· Mounting causes these devices to discharge a coloured fluid which can be observed afterward even from the distance.

· ‘Chin ball mating device’ can be used for heat detection. It works on the same principles of a ball point pen and is fixed by means of a halter below the chain of the teaser bull.

· When the checking animal mount the cow in heat, the dye exuded round a spring-loaded ball of the device marking the back of the cow.

· Russian workers have developed an instrument basically consisting of an ohm meter and electrodes.

· When applied to the mucous membrane of the vagina, the resistance indicated on the ohm meter shows whether the cow is in heat.

· Pedometer is an instrument used to monitor the movement of animal.

· The principle is the activity and movement of the cow increases on the day of heat and this can be detected by means of a pedometer tide to the leg of the cow.

· The vaginal temperature can be recorded, which gives an indication about the heat.

· Generally during estrus, the vaginal temperature increased by about 1°Con the day of heat. Both methods are not very practicable.

· The method described above had little applicability in developing countries due to technological and economical and managemental reasons.

· In these countries close observation of signs of heat, standing heat remains the most practicable method of heat detection. 

· In large farm this can be supplemented with a bull-parade using a teaser bull. A teaser may be a vasectomised bull or bull in which penis has been amputated and the urethra exteriorized. 

· An intact bull can also be used by hanging a thick cloth or gunny bag curtain in front of the penis preventing entry of penis and mating.

· Special care should be taken to prevent spread of disease by teasers. Vasectomised bull is more harmful in this regard.

Time of insemination

· Ovulation takes place about 12 hours after the end of estrus. It takes another six hours for it to travel half-way down the oviduct.

· The sperm, even though reach the oviduct within minutes after insemination, must be exposed to the female reproductive tract for about 6 hours to attain the capacity to fertilize.

· This process of preparing the sperm for fertilization is known as capacitating. 

· Sperm are viable for 24 hours in the female reproductive tract whereas the ovum remains fertile for only about 10 hours after ovulation.

· This implies that mating or insemination between mid-estrus (middle of standing heat followed by another insemination in about 6 hours after that. 

· As a routine practice, if a cow is seen showing signs of early heat in the morning, it may be inseminated in the evening.

· If such signs are first manifested in the evening, the cow may be bred next day morning. 

· A cow is expected to show estrus in 30-40 days after calving. Cows that fail to show heat even after 50 days have generally some problem and need examination. 

· It may be due to infection or malnutrition and remedial measures may be taken accordingly. 

· Insemination should be done only when buffalo is in standing heat. In buffalo to understand standing heat one should know the symptoms of heat. 

· Buffaloes normally are not seen standing for mounting by herd mates but standing heat can be known from the changing colour of mucus discharge which is early estrus is clear and watery but in standing heat or mid heat the colour is changed to little buffy or whitish with thick consistency. 

· In mid heat the oedema of vulva is intense there is little gap in vulvar lips and lower lip looks oily. 

· The vulvar mucus membrane is glossy reddish or pin and wet.     

Signs of approaching parturition

· Cow will leave the herd and seek isolation.

· Loss of appetite and distress.

· Distention of teat and udder, considerable milk appears in the udder and there may be dripping of milk.

· Relaxation of pelvic ligament one day before calving, the ligament on the sides of the tail head is loosened so that hollows appear on either side of the backbone and the tail head is raised and the quarters are dropped.

· The vulva become enlarged and flabby

· Animal will be restless and will pace about often trying to kick or scratch the flank region.

· The parturition process has three stages a. preparatory stage (uterine contraction and dilatation of cervix) b. active expulsive stage c. expulsion of foetal membrane.

· Cow will deliver the calf within 12 hours after commencement of first stage and lapse in this vaginal examination of assistance is required.

· Care must be taken to observe expulsion of placenta (after birth). It should be removed immediately so as to avoid cow eating it. 

Package of practice to improving reproductive efficiency

· Accurate record kept is very important in ensuring reproductive efficiency I the herd.

· There production detail like date of estrus, date of service and calving should be maintained properly.

· This data should be used to predict the probable date of heat, such animal should be watched carefully in the morning and evening for signs of heat.

· In larger dairy farm teaser bulls can be put in use.

· Complete breeding history, past performance and difficulties of a individual cow should be maintained.

· Irregular estrus and abnormal discharge should be attended immediately.

· The cows with retained placenta should be treated promptly and when such cows are put in breeding next time, the reproductive tract should be examined thoroughly for involution and possibility of infection.

· A manager should examine a cow 24 to 36 hours after service for metestrus bleeding. If it occurs under 24 hours after service, the cows were bred too late.

· If it occurs over 36 hours after service, they were bred too early during estrus. This will help in pinpointing of failure of conception.

· Cow should be examined for pregnancy 45 to 60 days after service so that if they are non-pregnant, steps can be taken to re-breed them at the earliest opportunity.

· If the conception rate under A.I is lower than under natural service, time of insemination, insemination technique and quality of semen must be checked.

· Proper health management programme, testing, vaccination for disease is essential.

· Short irregular interval of heat indicates cystic follicles; short and long irregular interval point to missed head. 

· Silent or quiescent heat : the behavioural manifestation of heat may be very weak or imperceptible in such case.

· It is very common in buffaloes. But there is a normal ovulation and if inseminated at the proper time the cow can conceive.

· Cows go through the normal ovarian changes of the estrus cycle except the behavioral heat and sexual receptivity.

· It more in summer season than other seasons and more in heifer attaining puberty than adult animals.

· Use of balanced feed, proper summer management, use of teaser bulls can be a useful tool in detecting silent heat.

· Anestrus or absence of sexual cycle may be due to infantile ovaries or due to persistent CL. In the former case follicle fail to develop and a heifer will not come to heat at all.

· One of the major causes of infantile ovaries is the malnutrition. Besides there can be genetic causes.

· The second probability is the anestrous due to persistent CL, due to certain hormonal disturbances, the C L persist beyond the life expectancy in a normal cycle, thereby preventing further cycling. A common cause of persistency of CL is retained placenta in a uterus or infection of the uterus. 

· Sometime anestrus is often observed in the early post partum period when the lactation is strong, probably due to the influence of lactation(due to secretion of prolactin)

Care and management of young stock

· Normally newborn animals will be taken care by its mother and required little assistance. 

· In case of cattle, sheep and goat immediately after birth the mucus around the nostrils should be whipped out using dry cloth or a hand full of straw can be used for this purpose. 

· Calm environment should be provided to the mother and young animals for development of bond.

· The mother should be allowed to lick the newborn; if the dam fails to lick it can be stimulated by sprinkling small quantity of salt or bran over the young one. 

· Immediately after birth the naval cord should be ligated with clean sterile cotton thread 1 inch from the body and tincture iodine should be applied to the naval cord. 

· With in 1 hour after birth the newborn will able to stand and it should be allowed to drink adequate quantity of colostrum (first milk) which will give immunity to the newborn. 

· Young animals should be housed comfortably. Adequate care should be taken to avoid housing young stock with adult stocks. 

· In winter condition adequate warmth condition should be provided.

· Adequate bedding materials like straw or hay should be provided to newborn animals.

· For giving extra heat artificial light source can be utilized. 

· Proper light, ventilation and hygiene should be maintained to avoid spread of disease. 

Care and management of Dry animals 

· A dry animal means animal, which completes their lactation and drying is essential to give adequate rest to the udder of the animal. 

· Dry animals should be separated from other milch animals. 

· In case of cow, dry cow can be treated for mastitis to prevent mastitis in next lactation. 

Care and management of pregnant animals 

· Pregnant animals should be provided with extra ration to meet the requirement of fast growing foetus as well as store energy for future lactation. 

· Pregnant animals should be separated in advances stage from other non pregnant animals. 

· They should be housed separately in place called calving pen. 

· Adequate bedding materials should be provided in the pregnant animals shed. 

· Floor of the pregnant animal shed should be non-slippery. 

· Adequate clean fresh drinking water should also be provided in the calving pen. 

· In advance stage of pregnancy laxative diet should be provided. 

Care and feeding of bullocks

· Bullocks should not be made to work in direct sun during the hot part of the day.

· Suring summer working hours may be restricted to 5.00 to 10.00 hours in the morning and 16.00 to 19.00 hours in the evening. 

· The bullocks should be properly shoed before using them for work on hard ground, as otherwise their feet may get injured.

· Animals working in the fields required renewal of shoes once in 2 or 3 months. 

· The maintenance requi9rment of bullocks are similar to that of cows and for light work roughage feeding is sufficient, for heavy works supplementation of energy rich concentrate (1-2 kg daily) is required. 
General care and management of Bull

· The maintenance of breeding bulls in good condition and suitable for breeding is highly essential requirement for the success of breeding programmes.
· Fat males may produce semen of inferior quality or they may be slow or fail at service. 

· Breeding bull should receive plenty of exercise; will usually produce large ejaculation containing more sperms of higher activity. 

· Breeding bull should housed separately known as “Bull Shed” with sufficient area of floor and proper covering. 

· It is sound practice to provide cool conditions and adequate drinking water. 

· A balanced ration should be fed containing adequate energy, proteins, minerals, and vitamins. 

· Green fodder must be available both before and during breeding season.

· Most of the bulls are ferocious and so control them properly using nose rings etc. 

· It is of great importance that males should be, fed regularly and not too much at one time, and too little at another. 

· For bulls two mating a day has been found to be openings. Moderate exercise should be provided to keep the breeding bull in active and non fatty conditions. 

· Regular grooming of the breeding bull is practiced. In buffalo bulls regular shaving may be practiced. 

Care and management of bullock 

· Bullocks are normally used for agricultural operations and or transport purpose.

· Some bullocks are ferocious and so control them properly with nose rope or nose rings. 

· The hooves of the bullocks should be provided with metal shoes to protect the hooves from wear and tear. 

· The working hours for bullocks are recommended as follows : 

· Normal Work - 6 hours of carting or 4 hours of ploughing. 

· Heavy Work - 8 hours of carting or 6 hours of ploughing. 

· Sufficient roughages and 1-2 kgs of concentrates may be provided for feeding of bullocks during break period in works, the animal may be left for free grazing. 

· The bullocks are housed in separate sheds with sufficient space and protection from hot and cool conditions. 

· Free access to drinking water is essential. Regular grooming of animals should be practiced. 

Management of Bulls

· The bull is half of the herd. Not only the bulls should be genetically superior quality, but they also have to be in prime breeding condition by proper feeding and management. 

· Bulls should be selected based on their pedigree and the bull calves should be separated from breedable cows and heifer by the time of attainment of puberty, which is between 1 ½ to 2 ½ years in zebu and buffalo breeds and still lower in crossbreds. 

· The bull calf should be dehorned within a few days of birth by disbudding with chemical or hot iron.

· This practice is considered to make the bull less dangerous. 

Restraining of bulls
· The bull should be ringed by the time of about one year of age, by which time he begins to show his strength. 

· A smaller ring can be put at this age, and can be replaced with bigger one when he matures. 

· Nose rings are made in two semi-circular pieces hinged together and are of aluminum, copper or some alloy which does not rust. 

· The free end of the two parts either, dovetails into one another or are in a form of point and socket, secured either by a flush spring or by a screw with counter sunk head, so that the joint is smooth.

· Since the nose is extremely sensitive to touch, ring in the nose enables the attendant to keep the neck extended and the head raised while restringing or parading. 

· Nose ring is an essential item in control of bulls. Bull leading poles can be conveniently hitched to the nose ring and this is mostly felt necessary also. 

· The bull can be effectively controlled by means of a chain or rope around the horns threaded through the nose ring.

Training of bulls
· The young bulls should be trained for handling and leading.

· It is much easier to maintain control on a mature bull if he was properly trained when young.

· Even when the bull is 4-6 months of old a simple halter may be put over his face and he be accustomed to handling.

· After the nose ring is put he should be led either by chain or pole.

· While leading, the attendant should never walk in front of the bull, but must lead from the side holding the nose always higher than natural level.

· If the nose is allowed to drop, the bull may get inclination to butt.

· While handling and leading, all bulls should be considered as potentially dangerous and no complacency should be shown at any time even in case of old as well acquainted bulls.

Exercise for bulls
· Growing as well as mature bulls should be regularly be exercised. So that they do not put on fat and thus remain in thrifty condition.

· These will also helping keeping their toes well worn. Over grown toes may hinder walking as well as mounting behavior of bulls.

Care of mature bulls

· Breeding bulls should never be allowed to run with the herd. They should be housed in separate paddock, individually.

· This helps in controlling number of services by the bulls for recording breeding data.

· The hair around the prepuce should be trimmed periodically. 

· The hair should not be clipped too close which may cause irritation and itching to the prepuce. About 1 cm length may be ideal.

Maintenance of sexual libido of bulls
· There are several factors which can reduce libido in bulls like young or old age, inexperience, tiring exercise, or too frequent usage, semen collection at unusual places in un favourable conditions and using unsuitable fittings, faulty feeding, obesity or run down condition, inherent defects, temporary injury or chronic defect of legs, back and penis. All such problems should be rectified as soon as noticed. 

· Some bulls are sensitive to artificial vagina whereas others seem able to withstand considerable rough handling.

· The well known reflexes of mounting the cow, projecting the penis, thrusting and ejaculation can easily be retarded or even inhibited in a bull by unnatural method of handling.
· Majority of the bulls serve well in familiar surrounding and are handled by the same attendant provided these are associated with previous satisfactory experience. 

· The sexual reflexes can be inhibited by painful, uncomfortable or even distractive situation.

· In a sensitive bull, inhibition may develop quickly, even when collections are taken carefully. 

· The animal should be give rest from collection for as long as possible when inhibition starts developing. This can be overcome by changing the surrounding. 

· Overwork is common in young bulls allowed free access to cows and heifers.

· The number of services and not the number of cows served is the important consideration. No bull should be allowed to serve each cow more than twice in a heat period. 

· A young bull may be placed with 2 or 3 cow per week and it can be put into service after 2-2 ½ years of age.

· A mature bull may ejaculate many times per week without effect on libido or semen quality. 

· The bull with reduced libido should be teased by delaying the service. Bulls become bored in their surrounding, particularly if in small paddock and may lose interest.

· Presence of another bull or change in the surrounding will overcome this problem. 

· Summer stress leads to low sexual libido and poor semen quality, especially in purebred exotic and crossbred bulls.

· To overcome such problems during summer, bulls should be housed in cool, well ventilated dry sheds.

· Showering or splashing cold water on bull 2 or 3 times during hot part of the day and protection against direct and reflected radiation were found to be very useful. 

Feeding of mature bulls

· A good rule to feed mature bulls is to feed daily about 1 kg hay and ½ kg concentrate per 100 kg body weight.

· Thus a 400 kg bull should get 4 kg hay and 2 kg concentrate. 

· These amounts should be adjusted according to the body condition of various bulls because there is individual variation in response. 

· Excess fatness in mature bull should be avoided at all costs as it reduces libido and may cause severe stress and strain on their feet and legs.

· Excess calcium in bull ration can cause problem particularly in older bulls. 

· When legume roughage is fed the concentrate mixture should not contain a calcium supplement. 

· Generally bulls do not lose calcium and in time excess calcium may cause vertebra and other bones to fuse together. 

· Therefore bulls may need a different concentrate mixture than the milch cows. 

VII. Disease control and Management

I. Infectious Diseases of Cattle and Buffalo

01. Mastitis

About this disease

· Mastitis is the inflammatory condition of the udder irrespective of causes.

· It manifests the changes in the milk colour and consistency.
· Milk yield reduces abruptly and results in heavy economic loss.
· High yielding dairy cows are more commonly affected than low yielders.

· Exotic and cross bred cows are more prone to mastitis than the Indian zebu cows. 

Causes

· A large number of species of microorganisms have been implicated as causes of mastitis. They are bacteria, fungus, Mycoplasma and virus.

· The most important bacterial organisms causing mastitis are Staphylococcus aureus; Str. agalactiae; Str.zooepidemicus; Str.faecalis; Str. pyogenes; Klebsiella spp; Mycobacterium bovis; E.coli; Brucella abortus; Pseudomonas pyocyaneus; Leptospira pomona; Pasteurella multocida.

· The fungal organisms responsible for mastitis are Trichosporon spp; Aspergillus fumigatus; A.midulus; Candida spp;

· Hygiene, trauma, complete milking and teat injuries may predispose this condition.
Mode of Transmission

· Through the teat canal infection reaches the mammary gland.

· The normal inhabitant of udder and environment   like Str. Agalactiae, Stap.aureus, E.coli and Ps.pyocyaneus under favourable conditions multiply and invade the tissues produce much damaging effect.

· The cutaneous surface of the cow may have many organisms as resident population and from where the organisms may have the chance of invade through contamination by handlers.

· The contamination of milker’s hands, clothes and machine cup by milk from the affected quarter may lead to the spread of the disease to other non-infected teats of cow.

· Fly and other insects may also spread the infection from one place to the other.

· Spread of infection is possible through bedding ground by discharges of affected gland.

Clinical symptoms

· Swelling of udder as a hard mass.

· Swollen udder with hot and pain while touching it.

· Animal will not allow touching the udder and will kick while touching it.

· Swollen and reddening of teats.

· Milk mixed with blood.

· Milk mixed with yellow or brown fluid with flakes or clots with foul smelling.

· Reduced milk yield.

Suggested first aid

· Application of ice cubes on the udder surface.

· The milk from infected teat should be milked out daily three times and disposed safely outside.

· Calf should not be allowed to suck the infected teat.

· Antibiotic treatment and consultation should be made with qualified veterinary Doctor.

Preventive measures

· Cow should be allowed in soft bedding following parturition. 

· Concrete floor should be avoided especially in case of high yielder. Bedding should be done with straw, saw dust or sand. Sand is the ideal bedding material since it has lower bacterial count.

· Infusion should be used in each cow at dried off.

· Always the animal sheds should be clean.

· Washing the udder and hand of the milker with antiseptic lotion (4% Pottasium permanganate solution) before and after milking.

· The floor of the milking shed should be washed with running water.

· The milker’s hand should be free from nail.

· Cleaning and disinfecting milking machine and the teat cup, vessels after each milking. 

· The healthy non-infected cows should be milked first and known infected cows should be milked at last.

· Newly introduced cow should be milked separately and should be screened through California Mastitis Test (CMT).

· The first strip of milk should not be allowed to fall on the floor; they may be stripped in separate container along with disinfectants in it.

· Dipping of all teats following each milking with iodophor solution containing 1% available iodine or hypochlorite solution and Chlorhexidine in 0.5% to 1% polyvenylpyrrolidine solution.

· Immediately after milking should not allow the animal to lie-down by engaging with fodder.

· The milking timings should be in a regular manner.

· The complete milking should be done at every time and milk should not be stored in teats.

· The udder and teats should be protected from any injuries.  

· Hygienic measures at milking time, udder preparation before milking, post milking teat disinfections have been recommended as preventive measures.

· Control of fly population should be attempted, for these insecticides fly repellent sprays are to be made in the house and surroundings.

· The frequently affected animals should be removed from the herd.

Control measures

· Immediately after detecting clinical signs, it should be consulted with qualified veterinarian for further antibiotic treatment.

· The infected animal should be kept separately from other animals.

· The calf should not be allowed to suck the infected teats.

· The milk from infected teat should be milked out daily three times and disposed properly without contaminate the environment.

· Mastitis milk should be properly disposed. 5% phenol may be added to the   infected milk at the time of disposal.

· The healthy non-infected cows should be milked first and known infected cows should be milked at last.

· The non-responsive quarter should be permanently dried up.

02. Foot and Mouth Disease

About this disease

· This is a highly infectious viral disease of farm animals.

· This disease mostly manifests the lesions in the mouth, feet and mammary gland.
· Milk yield drops dramatically in milking animals, suckling calf usually die and pregnant animals may abort and infertility may ensure following abortion.
Causes

· It is caused by a virus Apthous of the family Picornaviridae.

· It has seven immunologically distinct serotypes namely O, A, C, Asia1, SAT1, SAT2, SAT3.

· The virus is quickly inactivated outside the pH range of 6.0 - 9.0 and by desiccation and temperature more than 56˙C, although virus may survive a considerable time when associated with animal protein such as in infected milk the virus will survive pasteurization at 72˙ C for 15 seconds. 

· The virus is resistant to alcohol, ether and chloroform.

Mode of Transmission

· Generally by direct or indirect contacts between susceptible and infected animals.

· Through movement of clinically affected animals.

· Through inanimate vectors such as vehicles, fodders, utensils, equipments etc.,

· Through air. Infected animals have a large amount of aerosol virus in their exhaled air, which can infect other animals via the respiratory or oral routes. The virus can travel up to 60 km overland and 300 km by sea.

· All secretions and excretions from the infected animal such as saliva, faeces and urine. The virus may be present in milk and semen for up to 4 days before clinical signs appear.

· The disease has been transmitted to calves via infected milk.

· This virus can survive in dry fecal material for 14 days in summer, in slurry up to 6 months in winter, in urine for 39 days and on the soil between 3 (summer) and 28 days (winter).

· By consumption of infected meat and meat by-products, unprocessed and uncooked milk.

· Through animal handlers, visitors and physicians.

· Most of the animals remain as a carrier following recovery after infection. Carrier may transfer the virus from one animal to another. Carrier cattle may harbor the virus in the esophageal-pharyngeal fluid for 6-24 months.

Symptoms

1. High fever up to 104-106˙F (41˙C) and anorexia.
2. Profuse salivation (saliva hanging in long ropy strings up to the ground).

3. Animal stamps its feet and wounds in the interdigital space of legs followed by lameness.

4. Oral ulcers and lesions.

5. Smacking of lips.

6. Vesicles in the mammary gland.

Suggested first aid
· Separation of affected animals from other animals.

· Mouth and feet of the affected animals should be washed with 1% potassium permanganate (KMnO4) antiseptic mouth wash3-4 times a day.

· Glycerin may be applied over the lesions. 
· Antibiotic treatment and consultation should be made with qualified veterinary Doctor.
Preventive measures

· Regular vaccination of farm animals,  first dose at 3 months of age, followed by second dose at 30 days after first vaccination. Then repeated once in 6 months interval preferably during April- May. 
· Vaccination of all the animals of an area/village is to be done at one time.

· Ring vaccination may be followed for control of disease outbreak and border vaccinations to protect disease free zones.

· Only vaccinated animals should be brought into the village from outside sources that too only 15-21 days following vaccination.

· No purchase of animals from disease prevailing areas.

· New animals should not be purchased until six months following outbreak.

· Unvaccinated animals should not be allowed to cattle fairs.

· Strict quarantine measures for newly purchased animals.

· A foot bath or truck bath may be made at the entrance of the village/farm.

· Always prefer to purchase / procure fodder from a place where FMD has not been recorded for a period of six months or so.

Control measures

· Isolation and confinement of affected animals immediately after detection of clinical symptoms and restriction of animal movements.

· Infected animals should not be allowed to graze in common grazing pasture.

· Affected animals should not be allowed to drink water from ponds/streams/ rivers etc.

· Diseased animals should not be allowed to roam about with other animals of the village.

· Diseased animal handlers and attendants movements should be restricted to the other animal population / farms. If it is not practicable, people should scrub themselves and their belongings with soap and caustic soda.

· In case of outbreaks, healthy animals should be attended first and then the affected ones. After attending the sick animals, persons should wash himself and his clothes with 4% sodium carbonate solution. Utensils used for collecting milk should be cleaned with 4% sodium carbonate solution.

· Calves should not be allowed to suckle affected mothers and they should not be fed with milk from affected animals.

· Mouth of the affected animals may be washed with antiseptic mouth wash. 1% potassium permanganate solution may be applied 3-4 times a day.

· Feet of the affected animals may be washed with 2% copper sulphate solution. Antiseptic lotion and fly repellents are to be used to avoid infection and maggot formation on the wound.

· Disinfection of floors, premises and all infected materials by using Sodium hydroxide (2%), sodium carbonate (4%) and citric acid (0.2%) is advisable.

· Lime powder should be sprinkled around the animal houses. 

· Foot bath should be made at the entrance of the farm.

03. Anthrax

About this Disease

· It is an acute infectious disease of livestock that occurs throughout the world.

· This disease is also known as splenic fever due to the fact that there is extensive enlargement of the spleen (splenomegaly) due to this infection.

· Most of the food animals are affected with anthrax.

· No mammals have got absolute natural immunity against anthrax.

· The most susceptible animals are cattle and sheep.

· It is a zoonotic disease. 

Causes

· The disease is caused by bacteria known as Bacillus anthracis.
· When the organisms are exposed to air (oxygen), spores are formed. The spores are never formed so long the organisms remain in the circulation. But when the organisms come out of the body, the spores are formed.

· The spores are very much resistant to cold, hot, chemicals and drying.

· The spores may remain viable in the soil for a considerable period of time and for ten years in the infected tissues and cultures.

· The soil can maintain the organisms in spore stage for years together without endangering the life of animals.

· The spores remain resistant to 100˙C for 5 minutes. But it will be destroyed at 100˙C for 10 minutes.

· The vegetative form of the bacteria can be killed at 60˙C for 30 minutes. In autoclave at 120˙C for 15 minutes all the vegetative forms can be killed. 

· Commonly available chemicals cannot kill the spores.

· 5% NaOH can effectively destroy the spore contaminated objects. 

· Mode of Transmission

· The anthrax spores have got the ability to remain viable in the soil for a considerable period of time and thus remain as a continuous source of spread to the susceptible animals.

· The stream, rivers and flood may carry the spores from place to other and thus may spread the disease to the virgin soil.

· Carnivore animals may carry the infection to the distant places. Carnivores may contact the infection through ingestion of contaminated carcases.

· Flying birds may disseminate the infection from one place to the other.

· Various flies have been implicated as carrier of infection during the fly breeding seasons.

· Animals while graze in the infected pasture pick up the infection through ingestion or through breach in the oral mucosa or skin.

· The new area may be infected due to contaminated animal products such as bone meal, fertilizers, hide, hair, wool, grain or forage.

· Symptoms

· There is elevation of body temperature (104 to 108˙C).

· Animal refuses to eat and there is development of bloat.

· Animal is extremely depressed. Animal shows distressed breathing.

·  Extreme dyspnoea leads to mouth breathing due to oxygen hunger.

· Sudden death within 48 hrs of illness of animal

· Following death there is oozing of blood from the natural orifices.

· Oedema may predominantly notice under the neck, brisket region, thorax, abdomen and flank.

· In per- acute form animals may be found dead without any premonitory signs.

Suggested first aid  

· The dead animal body should not be opened.

· Should have consultation with nearest qualified veterinary doctor.

· This disease should be brought under the notice of the regulatory officials in case of an outbreak.

· Care should be taken to destroy the dead body by deep burial with quick lime.

Prevention and control

· Periodical and regular vaccination should be done.

· Strict quarantine measures in anthrax prone areas.

· Preventing the introduction of infected animals into disease free areas.

· Carcasses should not be opened as it may contaminate the pasture.

· Care should be taken to destroy the dead body by deep burial with quick lime.

· Persons handling the anthrax infected animals should adopt adequate sanitary measures.

· The adjacent areas of the dead and infected animals should be thoroughly disinfected by 3% per acetic acid or 10% caustic soda or 10% formaline.

· The fodder from infected pasture should be destroyed and not to be given to the other animals.

Zoonotic importance

· Anthrax is a zoonotic disease and thus has public health significance. 

· Anthrax bacilli or spore may produce cutaneous abscess known as “hide porter’s disease”; pneumonia known as “wool sorter’s disease” or dysentery in man.

· Animal clinicians should take care while making blood smear from dead animals.

· Persons handling the anthrax infected animals should adopt adequate sanitary measures for their own safety.

04. Abortion

About this disease

· Expulsion of a dead or live recognizable size fetus at any stage of gestation (45-60 days onwards to parturition) is called as abortion.

· This may be due to various causes.

Causes

· Infectious conditions such as Bovine Viral Diarrhea (BVD), Infectious Bovine Rhinotracheitis (IBRT), Leptospirosis, Brucellosis, Mycotic abortion, Actinomyces, Trichomoniasis, Campylobacteriosis, Listeriosis, Chlamydiosis, and Epizootic Bovine Abortion may cause abortion in cattle.

· Severe trauma, severe torsion of the uterus and twinning may cause abortion.

· Toxins can cause abortion in cows.

· Coumarins from rat poison and moldy sweet clover can cause abortion.

· Nitrates, chlorinated napthalenes, arsenics can cause abortion.

· Locoweeds, perennial broom weed and pine needles can cause abortion.

· Estrogenic compounds may cause abortion.

· Douching and infusion or Artificial insemination of the pregnant animals causes abortion.

· Vitamin A, iodine and selenium deficiencies can cause abortion.

Clinical signs

· Protrusion of fetal membranes or water bags from the vulva prior to expected date of calving.

· Discharges from the vulva.

· Spontaneous expulsion of a dead or live recognizable size fetus without full development.
· Anorexia, dull and depressed condition of animal.

Prevention and control

· Proper disposal of the aborted fetus and its membranes.

· Prevention of infected materials (uterine discharges, fetal membranes) ingestion.

· Always the animal shed should be clean.

· To prevent abortion due to Infectious Bovine Rhinotracheitis and Infectious Pustular Vulvovaginitis (IBR-IPV) pregnant cows at any stage of gestation should not be vaccinated with IBR-IPV vaccine. Vaccination can be carried out in heifers at 6-8 months of age.

· To prevent abortion due to listeriosis, feeding of poor quality silage with high pH should be prevented.

· To prevent abortion due to brucellosis, vaccination of calves from 3 to 7 months of age with strain 19 Brucella vaccine and bull calves should not be vaccinated. 

· Breeding should be stopped at disease outbreak.

· Contact between animals should be kept at a minimum during outbreak.

· Diseased bulls should not be used for breeding.

· The semen which is used for Artificial Insemination should be free from any infectious agents.

· Pregnant animals should be protected from other animals attack.

· Pregnant animal sheds should not be slippery.

05. Actinomycosis

About this disease

· This is a chronic infectious bacterial disease occurs in dairy animals.

· This causes swelling of lower jaw or around the mandibular region.

· This condition affects the feed intake of the animals.

· The disease is characterized by rarefying osteomyelitis of the bone of skull in cattle. 

Causes

· Actinomycosis is caused by Actinomyces bovis.
·  In addition to this organism, association of bacteria like Corynebacterium pyogenes and Staphylococcus are also seen.
Mode of transmission

· Actinomycosis generally affects cattle between 2 to 5 years and it is a sporadic disease and animal to animal transmission occurs rarely.

· The organisms remain as resident population and may establish the infection through abrasion, injury or wounds.

· The abrasion of buccal mucosa induced by coarse feed or surface material while chewing may set up infection.

· Transmission of infection through dental alveoli at the time of eruption is noted.

· The alimentary canal of normal cattle may harbor A.bovis and from where the organisms may invade the subepithelial tissues through injury by surface object.
Clinical symptoms

· The lesions appear initially as a hard, painless, circumscribed protuberance usually at the level of central molar teeth of the mandible or maxilla.
· The invasion damages the bony tissues and in some cattle, large granulomatous mass appear on the surface of the jaw followed by development of sinus tracts.
· Due to extensive involvement of the mandible and maxilla, the process of mastication is affected and thus there is impairment of digestion resulting to loss of general health.
· Abscess may extend and may produce sinus to the skin surface where from, the purulent discharges are drained.
· Examination of oral cavity may exhibit loose teeth or missing teeth.
· There is foul breath from the mouth known as halitosis.
· Loose teeth induce hypersalivation and dysphagia (difficulty in feeding).
· The adjacent bones may be affected in long standing cases.
· The adjacent lymph nodes are not affected and the disease does not spread through lymphatic channel.
Control

· There is no vaccine against this disease.
· Isolation of infected animals and their treatment are to be rendered.
· Removal of contaminated materials and disposal of animals with discharging foci may be made.
· This condition should be consulted with qualified veterinarian for antibiotic treatment.
06. Ephemeral fever

Causes

· It is an arthropod transmitted viral disease of cattle and buffaloes.

· Among the cattle age group ranging from 6 months to2 years are more susceptible.

· The virus belonging to rhabdo virus group.

Mode of transmission

· The disease is transmitted by sand fly.

· Mosquitoes like culex, culicoides have been suggested as a disease transmitter.

· Transmission does not occur by direct contact from animal to animal or via their discharges.

· Outbreak generally used to occur in summer season.

· The virus spread rapidly by wind and spread of the virus over three thousand miles within 5 months period has been reported.

· After infection the virus is found in the blood of cattle in about 5 days. The insects pick up the virus from the blood. Even 0.002 ml of blood may produce disease in susceptible hosts.

· The viruses never exist in the recovered animals and it is suggested that some fauna may be responsible for carryover of the virus from season to season.

· The disease can be transmitted by injection of whole blood.

Clinical findings

· The disease is preceded by a sharp rise of temperature ranging between 103-107˙F or more.

· There is shivering and muscle trembling.

· The affected cattle decline to move and if forced to move, they move with great difficulty with arched back condition.

· There is marked anorexia and appreciable reduction in milk yield. 

· Salivation, nasal secretion and lacrymation are noticed. 

· Muscle of the affected limb becomes stiff, hard and painful.

· The animal shows lameness to acute laminitis.

·  Severely affected cattle may lie down with extended rigid hind limbs. 

· Lameness may shift from one leg to other within few hours.

· The recumbent animals will also show suspended rumination, grinding of the teeth and signs of groaning. 

Control

· Vector control is the important key to curb down this disease propagation.

· At present no commercial vaccine is available. 

07. Foot Rot

About this disease

· This is an infectious disease of animals characterized by inflammation, necrosis and ulceration of the interdigital space, coronary bands and posterior limbs resulting to lameness.

Causes

· This disease is caused by Spherophorous necrophorus. (Fusiformis necrophorus).
· It is a normal inhabitant of the ruminant digestive tract.

Mode of Transmission

· The disease is influenced by factors which help in the breakdown of skin such as continuous wet and muddy condition or rough ground. 
· Damage by the tick or penetration of skin by Strongyloides papilosa larvae have been identified as conducive agent for transmission.
· Warm wet environment (20-25˙C), Soil, Manure, Beddings act as source of infection.

Clinical findings

· Lameness is the cardinal sign.
· Moist and reddened interdigital cleft
· The skin of the interdigital space shows ulcerative changes.
· Separation of the horny tissues and characteristic foul odour.
· Affected animals may kick on the ground and disincline to move or try to move on two legs due to pain.

· Infect one or more feet at the same time.

· There is elevation of body temperature, anorexia and loss of body weight.
Control

· Animal should be placed on dry, smooth surface in indoor condition.

· Infected animals should be separated from the rest.

· Foot bath should be given with 5% copper sulphate.

· Foot trimming should be done at least two times per year.

· Foot baths/foot soaks-formaldehyde/ phenols- should be used 1-2 times per week for several weeks and may also be used routinely after foot trimming and as a preventive measure.

· Zinc sulphate (10% solution) or copper sulphate (10%solution) may be used for footbaths.

· Vaccine will aid in reducing the level of infection. 

· Two vaccines subcutaneously on the neck region 4-6 weeks apart.

· Vaccination before the start of the wet season is recommended followed by a booster each year prior to the wet season. 

II. Parasitic Diseases of Cattle and Buffalo
01. Anaplasmosis

About this disease

· It is an important rickettsial infectious disease of ruminants.

· Exotic and crossbred cattle are highly susceptible. 

Causes

· The disease is caused by Anaplasma marginale.
· The anaplasmas are intra-erythrocytic bodies.
· They can be destroyed by heating at 60˙C for 60 minutes. 
Mode of transmission

· The infection spreads through ticks.

·  Besides tick, Tabanas spp., Stomoxys spp. And mosquitoes have been found to transmit the disease.

· Carrier animals like cattle and other wild ruminants play vital roles in the transmission of the disease.

· Mechanical transmission through dehorning, castration, vaccination, ear marking has been suggested.

· Transplacental transmission has been observed.

Clinical findings

·  High rise of temperature,

·  Loss of condition, 

· Nasal discharge, lacrymation, 

· Inappetance, 

· Coughing, dry rales, moist rales, 

· Rumen atony, dehydration, rough body coat, dyspnoea and muscle tremors.

· Enlargement of superficial lymphnodes,

· Grinding of teeth,

· Pale and icteric mucous membrane.

Control

· This condition should be handled with qualified veterinary doctor.

· Strict control of insect population should be made by acaricidal spray or dips.

· Carrier animals should be isolated and disposed.

· Serological test of the herd should be made and the positive one should be brought under treatment.

· Prophylactic immunization against Anaplasmosis is done by preimunition, attenuated vaccine of ovine origin and inactivated vaccine of ovine and bovine origins.

02. Theileriosis

About this disease

· Theileriosis is an important disease in exotic and cross bred dairy cattle.

Causes

· The species of Theileria those affect cattle are T.annulata, T.parva and T.mutans.

· T.annulata is the most extensively distributed parasite and causes tropical Theileriosis.

Mode of Transmission

· The disease is mostly observed during summer and rainy seasons.

· This preponderance is attributed to higher activity of vector during this season (May to October). This is also influenced by stress due to hot and humid weathers.

· The disease is transmitted by the bite of the ticks of the genus Hyalomma.

· Erythrocytic forms of the parasite are ingested by the larval and nymphal stages of the tick along with blood, while feeding on an infected animal. 

· The subsequent stages of the tick (nymph and/or adults) transmit the disease during their feeding on susceptible hosts (Transtadial transmission).

· The disease can also be transmitted mechanically by inoculation of infective blood and tissue suspension made from spleen, lymph node and liver of infected animals.

Clinical symptoms

· High rise of temperature (40.5˙C to 41.5˙C).

· Enlargement of regional superficial lymph nodes.

· Anorexia, restlessness and rough coat.

· Tense eye balls along with watery lacrymation.

· Laboured respiration, serous, nasal discharge and coughing.

· Depression and petechial haemorrhages on conjunctiva.

· Declination of fever and development of anaemia with high coloured urine in later stage.

· Urticarial type skin lesions.

· Weakness, prostration and death.

Prevention and control

· Tick population should be controlled.

III. Metabolic diseases of Cattle and Buffalo

01. Acidosis

About this disease

· This is a metabolic disorder of dairy animals.
· This manifest digestive disturbance.
Causes

· The sudden ingestion of toxic doses of carbohydrate rich feed such as grain.

· Animals fed low energy rations.

· A gradual change during a period of 3-5 weeks from forage ration to high energy lactation rations 

· Feeding of excessive amounts of rapidly fermentable carbohydrates.

Clinical symptoms

· Distended rumen, abdominal discomfort, kicking at belly. 

· Diarrhoea is profuse with kernels of grain.

· Depression, dehydration, inactivity, weakness.

· Staggering drunken gait and impaired eyesight.

· Acute laminitis with animal lame in all four feet.

Suggested first aid

· Oral ingestion of Sodium bicarbonate solution.

· Not providing water for 12- 24 hours orally. 

· Supply of good quality of palatable hay ½ the quantity of daily ration. 

· Exercise to promote movement of ingesta through digestive tract. 

· After 18- 24 hours those cattle which continue to ear hay may be allowed to free access of water. 

Prevention and control

· Carbohydrate rich feeds should be not be fed excessively.

· Scientific feeding schedule should be followed.

· Sudden change in feeding schedule should be avoided.

02. Downer cow syndrome

About this condition

· Affected animals remain bright and alert but are unable to stand.

· This is frequently met in exotic and cross bred dairy cows. 

·  Most commonly occurs immediately after parturition.

· Most commonly it is a complication of milk fever condition.

Causes

· Downer cows are unable to rise after two injections of calcium preparation indicating persistant hypocalcaemia.
· There is low phosphorus level.
· There may be of low blood potassium level.  This is often seen in association with hypophosphataemia.

· A low level of blood magnesium has been incriminated as cause but it may develop along with low level of calcium. 
· Muscular injury due to too much confinement in the byre, obesity, over feeding during dry period and too much compression of limbs.
· Following parturient paresis a cow may develop downer syndrome due to nerve injuries and over stretching of nerves or due to pressure on nerves while in recumbency.
· The damage of the heart muscle may be attributable to repeated dosing with calcium preparations in milk fever condition.
· Well fed highly obesed cows during later part of pregnancy very often suffer from a condition known as fat cow syndrome which predispose to downer condition.
Clinical symptoms

· Cow is inability to rise and remains in recumbent position. 

· On stimulation the cow either makes little attempt or no attempt to rise or simply unable to rise even with treatment for milk fever.

· Cow remains bright and alert.

·  Appetite, rumination, defecation and urination are usually normal.

· Temperature is usually normal but may turn towards sub-normal range in the terminal stage disease.

· The affected cow usually crawls around utilizing the forelimbs whereas hind limbs remain in flexed position.  This type of stance is ascribed as "creeper cow"

· A downer cow which continues to remain down for more than 7 days ends fatally.

Preventive measures

· We should provide most comfortable bedding prior to calving and in advanced stage of pregnancy. Sand is the ideal bedding material.

· Early detection and treatment of milk fever.

· Recently calved animals should be monitored at least 48 hours after parturition for the occurrence of milk fever signs.

· Recumbent animals should be treated as soon as possible and not delayed for more than 1 hour.

· Cow should not be mated with a heavy bull.  The weight of the bull should be within the weight bearing capacity of the cow.  Otherwise there is risk of paralysis and fracture of hip bones.

· The cow should be bred with a bull as per its size as a big calf in a small cow will invite dystokia problem leading to calving paralysis.

· Cow should not be made over fatty through too much feeding during advance pregnancy.

· Cow should be made to stand within a short time following parturition.

· Parenteral Vitamin D3 should be given in milk fever prone cow during pregnant period.

· Low calcium and high phosphorus diet should be given to stimulate parathyroid gland and thus to avoid hypocalcaemia.

· If possible cow of a dairy farm should be brought under metabolic profile test to pinpoint the deficit and to make good use of it.

Control measures

· Recumbent animals should be treated as soon as possible and not delayed for more than 1 hour.

· Provision of comfortable bedding materials for recumbent animals. Arrangement of soft bed should be made.

· Attempt should be made to roll the cow from side to side to minimize the extent of ischemic necrosis.

· Lift the cow and frequent turning should be made.  Cow should be turned at least at 3 hours interval.
· Attempt should be made to lift the cow on its fore legs by using body slings.
· Hip lifters may be used for lift the downer animals.

· With the help of body slings, the animals should be allowed to stand for 20-30 minutes and then lowered down. This should be repeated several times a day. 

· Animal’s both fore and hind limbs should be massaged two times per day.
· Downer animals should be milked normally and the udder kept clean by washing with germicide soap before milking and post milking teat dips should be applied.
· Re-placement therapy with Calcium, Phosphorus, magnesium, Glucose containing preparations can be used parenterally by qualified veterinarian.
· Infective causes should be brought under antibiotic coverage. 

· Physiotherapy by adopting muscle massage may be made to restore muscle activity of the limbs.

03. Parturient paresis (Milk fever)

About this condition

· Parturient paresis is a metabolic disease occurring most commonly within 72 hours of parturition in adult females.

· It is frequently found in high yielding Jersey cows.

· Amongst cattle, mature and old cows are most commonly affected usually in the 5-10 year age group.

· High yielding dairy cows are mainly susceptible to the disease especially during their 3rd, 4th or 5th pregnancy or parturition.

· This is characterized by recumbency, muscle tremors and becomes normal after calcium borogluconate ingestion.

Causes

· A depression of the level of ionized calcium in tissue fluids.
· Excessive drainage of calcium in the milk just after parturition.

· Excessive loss of calcium in the colostrum beyond the capacity of absorption from the intestine and mobilization from the bones to replace.

· An impairment of absorption of calcium from the intestine at parturition.

· Deficiency of Vit. D and less acidic pH in gut.

· The mobilization of calcium from storage in the skeleton may not be sufficiently rapid to maintain normal serum level.

· Sometimes milk fever is associated with hypocalcaemia, hypophosphataemia and hypomagnesaemia.

· There is a special susceptibility if the animal is subjected to any stress. Forced exercise, long distance transport, sudden deprivation of food and grazing on oxalate containing plants or green cereal crops may precipitate the condition.

· Non –parturient Milk Fever occurs in any situation which may impose severe stress or starvation of feed deprivation may be the factors which may ultimately produce a sudden shift in calcium balance leading to hypocalcaemia.

Clinical symptoms

· There is muscle weakness and flaccidity of muscles. 

· Tremor is found in the eye and muzzle.

· Animal may rest on sternum.

· There is diminished consciousness and the animal may show drowsy condition.

· There is lateral kink in the neck or head may rest on the flank (‘S’ shaped posture).

· The skin and the extremities remain cold. Temperature is generally subnormal. 

· Muzzle becomes dry. 

· Mucous membrane of the eye also turns dry with dilated pupil.

· Eyes are unable to blink.

· There is relaxation of anus.

· Venous pressure is low as such it may difficult to raise the jugular vein.

· There is atony of the rumen leading to constipation.

· The animal may be in lateral placement.

· There is complete flaccidity for which animal cannot sit up.

· Due to recumbency bloat is evident.

· There may be Anuria and oliguria due to paresis of muscles.

Suggested first aid

· Treat the animals as early as possible before the cow become recumbent.

· Bring the animal to sternal recumbency until treatment is available.

· Bring the recumbent cows from slippery floors to non-slippery areas.

· If the animals are lying in the open ground, erect a temporary shelter to protect from sun light.

· Immediately after evidence of milk fever signs and recumbency, consult with qualified veterinarian for calcium administration.

Prevention

· A diet containing less than 20 gm of calcium per day should be fed during the last two weeks prior to calving to prevent milk fever.

· Avoid excess calcium intake during the dry period. Diet containing less than 80 to 100gm/ day of calcium throughout the dry period may be fed to prevent milk fever.

· Phosphorus intake of less than 35 gm/ day may be the standard level for the prevention of milk fever.

· High phosphorus and low calcium level during the last month of pregnancy may be maintained to prevent milk fever (Ca: P= 1:3.3).

· Diets containing higher level of chloride and sulphur - anions relative to sodium and potassium cations may prevent occurrence of the diseases.  Excess anions help in the absorption of calcium.

· Administration of ammonium chloride 3 weeks before parturition may be a useful method of prevention.

· Use of Vitamin D3 and its metabolites has been an effective approach to prevent milk fever.  A single intramuscular injection @ 10 million unit 3-8 days prior to parturition may be made.  A dose of 1 million units for every 45 kg body weight would be a rational preventive approach.

· Oral calcium gel dosing (50% calcium chloride) has been suggested at prior to calving, at calving, 12 hours post calving and 24 hours of post calving to prevent milk fever.

· Addition of lime stone water in the drinking water prior to parturition will prevent this condition.

· Avoid over fattening in the pre-partum period.

· Avoid stresses at the time of parturition.

· Provide a clean, well- bedded box stall for calving.

· Make frequent observation of cows prone to milk fever from 48 hours after parturition for signs of milk fever and treat them promptly if any signs are exhibited.

Control

· Calcium borogluconate-25% 500 ml   slow Intravenous injection 10-20 drops/ minute.

· Compounds containing cal-Mg-Boro-gluconate-200 to 350ml I/v followed by S/c for rest of dose.

IV. Obstetrics and Gynecological conditions of Cattle and Buffalo
01. Anoestrum

About this disease

· Anoestrus is defined as failure of oestrus or absence of oestrus.
Causes

· Failure to detect / observe oestrus signs.
· Suboestrus, weak or silent oestrus. 

· A low plane of nutrition, lack of energy and protein, deficiency of minerals namely P, Co, Fe, Cu, I, Mn and Vitamin A. 

· Failure to recognize that an animal is pregnant.

· Anoestrus due to persistent corpus luteum, conditions associated with uterine pathology such as pyometra, mummified foetus, foetal maceration, mucometra and hydrometra and

· Insufficient hormonal stimuli.

· Senility, chronic debilitating disease like JD, TB etc., seasonal and environmental influences and heavy lactation (negative energy balance) may predispose anoestrus.

· Closely confined dark stables, lack of exercise combined with nutritive factors.

· In suckling animals prolactin may reduces the ovarian sensitivity.

Clinical symptoms

· Absence of oestrus signs 
Prevention 

· Unobserved oestrum may be due to managerial deficiencies and short period of oestrus. The dairy animals should be observed for heat signs at least three times a day.

· Wall charts, breeding wheels, herd monitors and individual cow records may be used for identify the oestrus.

· Teaser bulls (vasectomized or by applying apron) are useful in identifying heat in large number of animals especially buffalo cows.

· Provision of adequate lighting to improve oestrus detection.

· Silent / weak / Suboestrus are most common in buffalo cows and common in post partum period. In this cyclical changes in the genital organs occurs but the signs of heat are not exhibited or not observed.  This requires rectal examination by qualified veterinary doctor.

· Extra feeding of a concentrate mixture or grains like maize, Cholam, kambu. Etc., and at least small amount of green fodder along with other roughages.

· TANUVAS Mineral mixture may be supplemented.

· After breeding the animals should be checked for pregnancy within 45-60 days by qualified veterinary doctor. 

· Uterine pathology and hormonal stimuli should be handled by qualified veterinary doctor.

02. Repeat breeder

About this condition

· Animals come to heat and not conceived after three successive inseminations are called repeat breeder.

· This may be due to various reasons.

Causes

· Due to deficient Luteinizing Hormone release, delayed ovulation or failure of ovulation may leads to fertilization failure.

· Defective ovum or ageing of ovum may leads to fertilization failure.

· Inability of the sperm to fertilize a viable ovum.

· Inability of gametes to reach one another.

· The organisms Trichomonas fetus, Campylobacter fetus, Brucella abortus and IBR-IPV which may cause early embryonic death.

· Deficiency of Selenium and Vitamin E may cause early embryonic death.

· Long period of feeding estrogenic forages may affect the embryo survival.

· Environmental stress during first week after breeding may lead to early embryonic death.

Clinical symptoms

· Animal will not conceive even after three successive inseminations.

Prevention and control

· Bring the animal into positive nutritive balance.

· Mineral mixture supplementation should be done to breeding animals.

· Do Artificial Insemination twice at each oestrus preferably at 12 or 24 hrs intervals.

· Skipping of AI and intrauterine infusions may be considered for uterine pathology.

· Diseased bulls should not be allowed for breeding.

· By avoiding diseased breeding bulls the pathogenic organisms causing abortion may be controlled.

03. Endometritis

About this disease

· Endometritis is a localized inflammation of the uterine lining, associated with chronic postpartum infection of the uterus with pathogenic bacteria.

Causes

· The causal organisms usually reach the uterus from the vagina at coitus, insemination, parturition or postpartum.

· The great majority of cows suffer from bacterial contamination of the uterus after calving.

· In cows that develop endometritis, the bacterial flora is not eliminated from the uterus, causing the endometrium to become inflamed.

·  The factors associated with the development of endometritis are, retained fetal membranes, abortion, induced calving, multiple births, dystokia and bacterial loading.

Clinical symptoms

· The presence of a white or whitish – yellow mucopurulent vaginal discharge in the post partum cow.

· The volume of discharge is variable, but frequently increases at the time of oestrus when the cervix dilates and there is copious vaginal mucus.

· The cows rarely show any signs of systemic illness, although in a few cases milk yield and appetite may be slightly reduced.

· Rectal palpation frequently shows a poorly involved uterus which has a doughy feel.

Control

· A wide range of antibiotics, hormones, antiseptics and immunomodulators have been used as treatments for endometritis.
· This condition should be handled with qualified veterinary doctor. 
04. Dystocia

About this condition

· The first or the second   stages of parturition is markedly prolonged, becomes difficult or impossible for the dam to deliver the foetus without artificial aid.

· Dystocia means difficulty in birth.

· The overall incidence of dystocia varies with the species and with breeds within the species.

· The bovine species is most often affected.

· Dystocia is common in primipara than in pleuripara. 

· Heavier male calves, twin pregnancy in cattle and low litter size in multiparous species, increase the incidence.

· Pregnancies that terminate early are conducive to dystocia through the medium of uterine inertia and fetal malposture. 

· Prolonged gestation causing fetal oversize, close confinement, overfeeding, gross underfeeding and too early breeding increases the incidence.

Causes 

· Twining, hydro amnion and foetal anasarca 
· Improper nutrition of the growing heifers was the most important factor in retarding body and pelvic growth. 

· Small pelvis, under developed juvenile genital tract, and lack of strength to expel the foetus. 

· Breeding a poorly grown, underfed female that may be old enough to breed, but the body growth has been greatly retarded due to poor nutrition, parasitisms or diseases.
· High feeding levels favours excessive deposition of fat in the pelvic region predisposing to difficult parturition, especially in heifer.
· High feeding levels favours the development of a larger fetus (especially high feeding during the last third of pregnancy) leads to difficulty in giving birth.
· Close confinement of pregnant animals without exercise, are prone to torsion of uterus and uterine inertia.

· Any infection or disease affecting the pregnant uterus and its contents may cause dystocia. 

· Dystocia may be due to Expulsive forces (Expulsive defect), adequacy of the birth canal (Constriction) and size and disposition of fetus (Over size and faulty disposition).

Clinical symptoms

· Difficulty in giving birth.

· Calf limbs or face protrude from the vulva.

· Animal attempts strong forces and unable delivers calf.

Control

· It should be handled with qualified veterinary doctor.

· It has been suggested that dairy heifers may be bred by size or weight rather than by age. 

· During parturition all animals should be watched closely, if possible, so that prompt aid may be given if parturition is not normal. 

· To help control infections that predispose to uterine disease and foetal death, both the sire and dam should be free of infection at the time of service.
05. Total Uterine Prolapse

About this condition

· This is expulsion of uterine mass through the vagina.

· It is a common complication of third stage of labour.

· It is more common in pluriparous than primiparous animals. 

· This condition is most commonly seen in cow than other animals.

Causes

· The flaccid atonic uterus.

· Violent or strong tenesmus during or after parturition.

· Retention of placenta at the ovarian pole of the uterine horn.

· Excessive relaxation of the pelvic and perineal region.

· Commonly seen in confined or stabled cattle especially during winter months.

· Forced extraction of the fetus.

· Over distension of the abdomen or excessive amounts of loose pelvic fat favour the condition by increasing the intra-pelvic pressure. 

· Due to intra abdominal pressure.

· Delayed contraction of the uterus.

· Poorly grown, thin debilitated heifers and low plan of nutrition.

· During last 2-3 months of gestation, when large amounts of oestrogenic hormone being secreted by the placenta known as hyper estrogenism.

Clinical symptoms

· A mild protrusion of the vaginal mucous membrane through the vulval lips when the animal lies down.
· In standing posture, the prolapsed mass hanging upto the hock joint.
· The fetal membranes and /or mucus membrane of the uterus is exposed.
· The mass is usually covered with feces, straw, dirt or blood clots.
· Uterus is enlarged and edematous especially in delayed cases (4-6 hrs).
· The cervix is usually present at the vulva.
· The non gravid horn is held inside the peritoneal surfaces of the prolapsed gravid horn and does not evert.

· Stress, restlessness, pain, anxiety, increased respiratory rate may be noticed.

· Internal hemorrhage due to rupture of one of the uterine vessels, shock, incarceration of the intestinal mass and death.

· Pale mucus membrane, expiratory grunt and prostration with severe depression and inability to rise indicated serious complications.

Suggested first aid 

· The prolapsed animal should be separated from other animals.

· The mass should be protected from contamination from out sources.

· The mass should be covered with wet clean clothes until treatment.

· It needs careful insertion of protruded uterine mass into the body and suturing the in the vulval lips so this condition should be handled with qualified veterinary doctor.

06. Torsion of Uterus

About this condition

· Uterine torsion is defined as the twisting or revolution of the gravid uterus on its long axis and is common in cows and buffaloes. 

· High incidence among pluriparous than primiparous. 

Causes

· Frequent lying down and getting up may predispose to uterine torsion.

· Lack of fetal fluids and violent falling or rolling and sudden movements may predispose to torsion.

· Close confinement of pregnant animals for a longer period may favour occurrence of uterine torsion.

· A lack of tone of the pregnant uterus comprising lack of fluids, flaccid uterine walls, a small non gravid horn, a long flaccid mesometrium favours uterine torsion.

· A deep capacious abdomen predispose to uterine torsion and especially in buffaloes because of the wallowing habit.

· Exiting causes such as horn thrust or butting by the neighboring animals, violent movements during grazing, rolling due to tympany and colic may cause torsion.

· Transportation of pregnant animals from one place to another in rail or by road cause violent and irregular movements creating anxiety and predispose to torsion of uterus.

Clinical symptoms

· The signs of abdominal pain, anorexia, constipation, lack of ruminations, restlessness or colic symptoms, teeth grinding, treading and tail switching may be observed.

· Displacement of dorsal commissure.

· Tucked up udder  and
· Vulval edema.
Prevention

· Pregnant animals should be housed separately and extra care should be given in handling the animals.

· Rolling, jumping, frequent lie down and falling of pregnant animals should be avoided.

· Transportation of pregnant animals should be avoided.

· Attack and fight with other animals should be avoided.

Control

· This condition must be handled with qualified veterinary doctor.

· Rotation/ rolling of the dam may be performed with the help of veterinary doctor.

· In complicated cases cesarean or Laparo- hysterotomy may be recommended.

07. Retained Fetal Membranes (RFM)

About this condition

· This is one of the most common conditions occurring in animals following parturition.

· This is failure of the villi of the fetal cotyledon to detach from the maternal crypts of the caruncles and retained longer than normal time limits.

· If the placenta is retained longer than 8-12 hours the condition is considered as pathological.

Causes

· Infections of uterus during gestation may be a cause for retained placental membranes.

· Uterine inertia due to hormonal imbalance such as low level of oxytocin.
· Deficiency of Vitamin A and iodine causes retained placenta.

· The hormone progesterone and excess of cortisol in late gestation may cause the retension of fetal membranes.

· The disease conditions causing uterine inertia or atony results in a higher incidence of retention of foetal membranes.

· Close confinement and lack of exercise highly prone to retained placenta.

Clinical symptoms

· A portion of the fetal membranes hang from the vulva 12 hours or more even after the expulsion of the foetus.

· Anorexia and depression may develop.

· A fetid odour develops since the placenta begins to macerate after 24 hours of foetal expulsion.

Control

· It should be handled with qualified veterinary doctor by manual removal.

· Before arriving veterinarian, the hanging foetal membranes should be protect from dogs or other animals.

· The protruding membranes should be tied in a knot to prevent them touching the hocks.

· Manual removal can be attempted in 24- 48 hours after parturition.

· Manual removal after 48 hours is not advisable because cervix was closed.

· Manual removal of placenta is contraindicated in cows with elevated temperature and also with vaginitis and vulvitis.

· After removing the fetal membranes, tetanus toxoid injection is recommended to prevent tetanus infection.

V. General problems of Cattle and Buffalo
01. Bloat

About this condition

· Bloat is overdistension of the rumenoreticulum with gases of fermentation.

Causes

· Prevention of coalescence of the small gas bubbles and entrapment of the normal gases of fermentation.

· Production of stable foam. 

· Frothiness of ruminal contents. 
· Lush, young pastures and leaves containing high concentration of soluble protein and dominated legume plants particularly alfalfa, red and white clovers and occurs with grazing of young green cereal crops, rape, turnips and legume vegetable crops.

· Feeding of high quality hay.

· Feeding of high grain diet.

· Feeding of the finely ground feed.

· Physical obstruction to eructation occurs in esophageal obstruction caused by a foreign body, pressure outside the esophagus and obstruction of cardia.

 Clinical symptoms
· Obvious distention of the rumen and entire abdomen.

· Discomfort with the animal may stand and lying down frequently, kicking at its abdomen and rolling.
· Sudden death with distended abdomen.
· Dyspnea and grunting accompanied by mouth breathing

· Protrusion of the tongue and extension of the head.

Suggested first aid

· The passage of a stomach tube or trocarization to release large quantities of gas.

· An incision of about 10-20 cm in length over the left paralumbar fossa through the skin, abdominal musculature and directly into the rumen.

· A stick is tied in the mouth like a bit to promote the production of excessive saliva. 

· Administration of antifoaming agents such as vegetable oils (peanut, corn, soybean) and mineral oils (paraffin) at doses of 80-250 ml.  

Control and prevention

· The pasture should be free from leguminous fodders and bloat producing plants.

· Feeding hay before turning cattle on pasture.

· Maintaining grass dominance in the sward or using strip grazing to restrict intake.

· Allowing animals on well grown mature pastures than immature or rapidly growing pastures.

· Grass- legume mixture with a legume content of 50% is suggested as the maximum bloat safe level. 

· Prevention of high energy and high protein supplement.

· Drenching of 60-120 ml of antifoaming agents twice daily (at milking times).

· Feedlot rations should contain at least 10-15% cut or chopped roughage mixed into the complete feed. Preferably the roughage should be a cereal, grain straw, grass hay.

· Grains should be rolled or cracked, not finely ground.

· Pelleted rations made from finely ground grain should be avoided.

02. Enteritis

About this condition

· Inflammation of the intestinal mucosa resulting in diarrhea, dysentery, abdominal pain and varying degrees of dehydration and acid- base imbalance.

Causes

· The enteropathogens like bacteria, viruses, fungi, protozoa and helminths, chemical and toxins.

Clinical symptoms

· Diarrhea

· Dehydration, abdominal pain, septicemia and toxemia with fever.

· Feces are soft or fluid in consistency and unpleasant odor. 

· Contain blood, mucus/ foreign materials like sand.

· Color of feces is pale yellow and sometimes frank blood.

· Distribution of the feces on animal’s perineum.

Control
· Reduce infection pressure. 

· Ensure adequate non specific resistance by adequate colostrums intake.

· Vaccinate for those diseases for which there is an effective vaccine.

· Minimize Managemental and environmental stressors.

03. Thelitis

About disease

· This condition is inflammation of teat due to entry of pathogens into teat. 

· It most commonly occurs in milch animals.

· It is due to unhygienic measures and environment. 

· This causes no change in colour and consistency of milk.

· Untreated teat results in complete destruction of teat.

Clinical symptoms

· Affected teat initially shows reddening and swelling of teat.

· Infection progress leads to inflammation of teat.

· Decreased milk production.

· Severe infection leads to destruction of affected teat.

Prevention and control

· The animal’s environment should be clean and hygienic.

· The floor of the milch animal should be periodically cleaned with antiseptic solution.

· The milker’s hand should be clean before each milking.

· The dipping of teat after each milking may be effective in preventing entry of pathogens into teat.

· Affected animals should be given with earlier treatment to avoid destruction of teat.

· Affected animal’s teat should be treated with qualified veterinary doctor.

04. Traumatic Reticulo Peritonitis (TRP)

About this disease

· This is a disease condition commonly occurring in dairy animals by ingestion of hard objectives like nail, wire and iron materials through feed.

· These hard objectives after ingestion enter into the stomach and reach the reticulum and pierce the peritoneum and enter into the heart.

· The pregnant animals mostly affected than non pregnant animals.

· Most of this condition results in guarded prognosis.

Causes

· Caused by the ingestion and migration of a foreign body in the reticulum. 
· The feed with hard objectives like nail, wires, hair pins, stitching needles and other piercing needles.

· Allowing the animals in pastures mixed with like these hard objectives.

Clinical Symptoms

· Fever

· Anorexia

· An arched stance with abducted elbows

· Muffled heart sounds

· Jugular pulses

· Brisket edema

· Decreased milk production

Diagnostic tests

· Positive stasis test in affected animal- Stagnation of blood on either side of point of application of pressure.
· Negative stasis test in Normal Animal-Stagnation of blood on one side of point of application of pressure. 
· Animal movement test- Affected animals will reluctant to move in slopes from up to down and move very slowly with difficulty in walk.

Prevention and control 

· Feed is the main root cause and it should be free from any wires, nails and metallic objects.

· Animal houses and surroundings should be free from wires, nails, metallic objects and hardware materials.
· Cattle should be kept away from construction sites.
· Crop fields should be monitored for metal debris.

· Processed feed passed over magnets to recover any magnetic foreign bodies prior to being fed to cattle.

· In early stages, it may be consulted and treated by qualified veterinarian.

· In advanced stage, prognosis is guarded.
General Disease Prevention and Control Measures

Prevention of Environmental contamination

· The premises (sheds, stables, and kennels) and pastures should be prevented from contamination. 

· Elimination of parasites from the host at the most appropriate time by use of antiparasiticides thereby preventing pasture contamination.

· Destruction of adult parasites in hosts prevents expulsion of eggs or the larvae and the associated contamination of the environment.

· Ovicidal drugs should preferably be used to destroy the eggs, thereby preventing environmental contamination. 

· Anthelmentic treatments prior to rainy seasons using larvicidal drugs will prevent contamination of pastures at a time when conditions are becoming favourable for egg and larval development. 

· Proper faeces disposal will give satisfactory control of faecally transmitted monoxenous parasites of animals.

· Faeces or litter may be heaped to destroy the eggs/oocysts of parasites. 

· Pens and pastures should not be overstocked.

· Reducing the stocking rate can significantly reduce the parasite burden in animals and the associated problem of contamination in sheds and pastures.

Control of Intermediate host, vectors and reservoirs 

· Limiting the contact between intermediate and final hosts by improvements in management.
· Direct action may be taken to reduce or eliminate intermediate host populations.
· Reduction in the number of snail intermediate host by chemical (molluscides) or biological control (ducks, Maris species of snails).
· Reduction in the number of snail intermediate hosts by drainage, fencing and other management practices.

· Reduction in the number of insect and tick vectors by chemical (insecticides/acaricides), biological control (hymenopterous insects, entomopathogenic fungi and Bacillus thuringiensis) and genetic control (sterile male technique, chromosomal translocation). 
· Use of vaccines (Tickgard) at appropriate times may control the vector population. 
· Destruction of reservoir hosts is important in controlling certain parasites, e.g., rodents for Leishmania and antelopes for African trypanosomes. 
Control of internal parasites

· Ridding the animal of internal parasites by periodical deworming, 

· Preventing infestation of animals by keeping premises free from infective forms of parasite – disinfestations, and 

· Elimination of intermediate hosts.
Control of arthropod pests

· Manure, filth, damp and dark corners, stagnant water etc. are all favorite breeding places of insects and these places should be concentrated for removal and cleaning periodically.

· Eggs of ticks and mites deposited in cracks and crevices in the walls, floors and wood work of the animal houses should be removed periodically. 

· Periodical (once in April-June and once in July-September) dipping or spraying of animals with suitable insecticides to prevent lice, flies, fleas, mites and ticks on skin of animals.

· Inside of animal sheds should be scrubbed and cleaned daily to remove all filth.

· Areas around animal sheds should also be kept dry and clean. 

· Interior of animal sheds (roofs, walls and corners) should be cleared regularly of cobwebs and spider webs and sprayed with insecticides at least once in a month.

· Dusting of animals with DDT, lorexane, gammexane or with some patent preparations available in the market can be tried to control cattle warble flies, etc.

· If the herd is small, individual animals can be dusted by hand.

· For larger herds a gunny bag (or any other bag having sufficiently large pores through which dusting powder can escape out) filled with dusting powder can be hung at a convenient place and at a convenient place and at a convenient height.  As the animals pass under the bag they rub their backs against the bag, getting a dusting in the process.  Such convenient places for hanging the bags are the entrances to stanchion barn, hay or straw feeding bunk, gates leading out on to the pasture etc.

· Organophosphate insecticides like Malathion, Parathion, and Neguvon etc. are available which are very destructive to insects but are quite toxic to animals as well. 

· Newer generation synthetic pyrethroids like Deltamethrin (ButoxTM), Cypermethrin (Cyprol, Tikkil) etc. are available in the market.

· Great care should be taken while using these chemicals and manufacturer’s instructions regarding their usage should be scrupulously followed.
 Control and reducing the infection as soon as an outbreak occurs

· Segregate sick animals. 

· Stop all animals, animal products, vehicles and persons coming into and out of the farm. 

· Call a veterinarian for advice, adopt containment vaccination. 

· Avoid grazing in a common place. 

· Ban all visitors to the farm. 

· Provide foot dips containing disinfectants at the entry of the farm and gear up sanitation and hygiene. 

Isolation of sick animals

· Isolation means segregation of animals, which are known to be or suspected to be affected with a contagious disease from the apparently healthy ones. 

· Segregated animals should be housed in a separate isolation ward situated far away from the normal animal houses. 

· The isolation ward should never be at a higher level than that of the healthy shed.

·  If a separate accommodation is not available the animals concerned should be placed at one end of normal animals’ buildings, as far away from healthy stock as practicable. 

· Attendants working on sick animals and equipment such as buckets, shovels etc. used for them should not be used for healthy stock. If this is not practicable, the sick animals should be attended to daily, after the healthy stock. After this, the equipment should be thoroughly disinfected before they are used on healthy stock next day; the attendant too should wash his hands and feet in antiseptic and discard the clothes in which he worked. 

· The isolated animals should be brought back into the herd only when the outbreak ends and they are fully recovered.

Quarantine for newly purchased animals

· Quarantine is the segregation of apparently healthy animals (especially animals being brought into the herd for the first time), which have been exposed to the risk of infection from those animals, which are healthy and unexposed to the risk of infection. 

· The idea is to give sufficient time for any contagious disease that the quarantine animals may be having, to become active and obvious. Hence, the quarantined period depends on the incubation period of a disease. But in practice a quarantine period of 30 days covers almost all diseases. 

· For rabies, the quarantine period should be about six months.

· During the quarantine period, animals should be thoroughly screened for parasitic infestation by faecal examination and de-worming carried out on the 23rd/24th day, if need be. 

· The animals should also be subjected to dipping or spraying on the 25th/26th day for removing ectoparasites if any.

Vaccination of farm animals

· Vaccination is a practice of artificially building up in the animal body immunity against specific infectious diseases by injecting biological agents called vaccines. 

· The term vaccine is used to denote an antigen (substance form organisms) consisting of a live, attenuated or dead bacterium, virus or fungus and used for the production of active immunity in animals. 

· The term also includes substances like toxins, toxoids or any other metabolites etc. produced by microbes and used for vaccination.

· The farm animals and young ones should be vaccinated at regular intervals at appropriate times.

· Vaccination should be done with consultation of veterinarians.
Deworming of animals

· It is essential to deworm livestock regularly. 

· The individual farmer should also try to keep his herd worm-free. 

· The most suitable time of deworming is the early stages of infection when the worm load is less.

· The local veterinarian should be consulted for all suggestions regarding dewormers and deworming. 

· In adult animals deworming is done on examination of dung. 

· It is good to deworm adult females after parturition.

· All the animals should preferably be fasted for 24 hours before giving the anthelmentic.

· Young animals should preferably be dewormed every month using a suitable anthelmentic.

· Older stock can be dewormed at 4-6 months’ intervals. The National Dairy Research Institute, Karnal recommended the following deworming schedule for calves. Such a deworming schedule is very crucial for buffalo calves, in which species mortality due to worms is very high.

· In places where heavy endo-parasite infestations are found (hot-humid regions) it is advisable to deworm heifers twice a year up to two years of age. 

· Even adult stock can be drenched twice a year-once before monsoon season (May-June) and once during monsoon (August-September).

Elimination of carriers

· An animal recovers from a disease, although apparently in good health the causative organism harbors in its tissues. Such germ carrying animals are known as ‘carriers’. 

· The carrier state may remain for years and the animal becomes a potential danger to susceptible animals. 

· Common diseases for which carriers have been observed in farm animals are Tuberculosis, Leptospirosis and Brucellosis. 

· Carriers of diseases in the herd should be diagnosed and eliminated so that the herd may be completely free from diseases. 

· Certain diagnostic screening tests can be used for spotting out carriers animals in the herd. These tests should be periodically conducted on all animals in the herd so that carriers can be diagnosed and culled.

· Some of the commonly used screening tests are tuberculin test, Johnin test, agglutination test and test for detection of subclinical mastitis.

Tuberculin test

· On injection of tuberculin (purified protein derivatives (PPD) of Mycobacterium tuberculosis (tubercle bacteria)) into an infected animal, allergic symptoms are set up, and these constitute a ‘reaction’.

·  In healthy animals, tuberculin, even in large doses, gives no reaction. This is quite a reliable test for diagnosing non-clinical cases of tuberculosis in all species of farm animals. 

· Tuberculin test should be carried out in animal farms once every six months in the initial stages and later on, depending on the health status of the herd, the test can be conducted annually. 

· January is the ideal month for conducting tuberculin test under Indian conditions.

· The important methods of test are intradermal, subcutaneous and ophthalmic, the former being most practicable, reliable and popular. 

· Intradermal test can be used in all bovines. 

· The best site is the side of neck.

· In bovines it can also be done in one of the folds of the skin by raising the tail, or on the vulva. 

· In the neck, the sites for the middle third of the neck, as sites near the shoulder or mandible give less pronounced reactions.

· A small area of skin is clipped and cleansed with spirit.

· 0.1 ml of PPD is injected intradermally. If correctly done, the tuberculin creates a bead-like swelling detectable by the finger. 

· The positive carrier animals should be culled and destroyed from the herd.

Johnin test

· Johnin is (purified protein derivative of Mycobacterium paratuberculosis (Johne’s bacterium)) used as a diagnostic test for Johne’s disease in cattle and buffaloes. 

· Johnin test is also done like single intradermal test done for tuberculosis.

·  A painful indurated skin with an increase in skin thickness more than 4 mm is taken as positive. 

· All positive animals are culled and destroyed.

Agglutination test for brucellosis

· This is a serological test based on the principle of antigen (dead bacteria) and antibody (agglutinins present in the body fluids, mainly serum of infected animals) reaction, resulting in agglutination of bacteria. 

· When the agglutinins present in the serum and other body fluids of animals suffering with brucellosis or carriers is added to a suspension of killed culture of Brucella abortus organisms, the latter will cluster together; the reaction being known as agglutination. 

· Healthy animal in which agglutinins are absent, do not show such agglutinations.

· Rapid plate agglutination test, which can be done at the site of the animal.

· Standard Tube Agglutination Test, which can be done in a laboratory. 

· Agglutination can be conducted using whole blood, serum, milk, whey, semen, etc.

· Stockmen can only attempt to collect sterile samples of blood (from jugular vein) or milk of their animals periodically (say once in a year) and get them tested in the nearest laboratory.

·  All positive reactors to the test should promptly be eliminated from the herd.

Test for mastitis-Strip Cup Test 

· Strip Cup test comprises of letting the first few streams of milk from each quarter on to the black disc of strip cup. This will show up any clots, which only occur in the fore-milk in mild cases of mastitis, and will permit early treatment.

· Addition of an anionic detergent (such as alkyl sulphates or sulphonates, Teepol) to mastitis milk results in formation of typical gel streaks or clumps, according to the degree of abnormality of milk. 

Test for mastitis- California Mastitis Test (CMT)

· Milk from each of the four quarters is drawn into separate cups within a plastic paddle fitted with a handle, the cups being marked A, B, C and D to correspond with the quarters so designated. 

· By tilting the paddle to an almost vertical position, surplus milk is allowed to run over, leaving only desired quantity of about 2ml. 

· To this is added approximately the same quantity of CMT reagent (sodium lauryl sulphate – 4g, Teepol – 15 ml, Distilled water – 100 ml, Bromocresol purple – 100 mg) from a plastic container, care being taken to avoid production of foam or bubbles.

· The milk and fluid are immediately mixed by rapid rotation of the paddle in a horizontal plane while the reactions are noted.

· Formation of typical streaks and clumps indicate mastitis; the severity of reaction roughly indicating intensity of mastitis. 

· After the cups have been emptied into a container and the paddle rinsed in clear water (the detergent quality of the test fluid ensures rapid and good cleaning) the apparatus may immediately be used for the next test without drying. 

· All the milch animals should be screened for mastitis by strip cup test or CMT test at least once in a month, preferably more frequently. 

· The sub clinically positive animals should be isolated from the herd and treated immediately.

Disposal of carcass

· Proper disposal of carcasses of animals died of infectious disease is of utmost importance in preventing the spread of diseases to other animals and humans.

· Carcasses should never be disposed off by depositing them in or near a stream of flowing water, because this will carry infections to points downstream. 

· An animal died of a infectious disease should not be allowed to remain longer in sheds as biting insects, rodents, etc. can reach it. 

· Unless approved by a veterinarian (even then, only in a disinfected place) it is not safe to open carcasses of animals that have died of a disease. 

· All carcasses should be disposed of properly either by burying or by burning.

Burial of carcass

· The most common method of carcass disposal is burial. 

· This is a reasonably safe method if done deeply enough and in soil from which there is no drainage to neighboring places. 

· Deep burial is necessary to prevent worms carrying bacterial spores to the surface as well as to prevent carnivorous animals from digging up the carcass.

· The carcass should be carried to the burial place in a trolley and never by dragging it over the ground. 

· The burial pit should be got ready before the carcass is taken there. 

· The pit should be so dug that the highest part of the carcass must be at least 1.5 m below the level of the land surface.

· Bedding used for the dead animals, its excreta, feed left over by it and the top 5 cm soil form where the dead animals was lying (if the floor is not cemented) should also be buried along with the carcass.

· Drainage of water out of the burial place can be checked by seeing to it that the burial place is an area where the general water level is at least 2.5 m below the ground. 

· The carcass is then covered with a thick layer of freshly burnt quicklime and then filled with dirt and topped with some rocks, to further circumvent marauders.

Burning of carcass

· The most sanitary method of destroying carcasses is to burn them, preferably close to the site of their death, without dragging them any more than is absolutely necessary; even then only in trolley. Site for burning having been decided upon, the trench should be dug. 

· The trench should be at least 0.5m deep, shallower towards the ends, and comparing in width and length to the carcass’s size. General direction of the trench should be that of the prevailing wing direction. 

· The trench is first filled with wood, some iron bars placed across it and the carcass placed thereon. By firing the wood, the carcass will be completely consumed and, with it, all infectious material.

· In towns and cities the so-called carcass utilization or carcass frying or rendering plants are usually available for industrial utilization of animal’s carcasses. In these the skins are removed with due regard for the dangers of disease dissemination. After removal, the skins are usually disinfected by immersion in a disinfecting solution and the remainder of the carcass ‘fried out’ for its fat, the latter being used in manufacture of soap. Farmers can inform these plants whenever there is a carcass so that these utilization plants can collect the same.
Disinfection of animal houses

· Under ordinary conditions, daily scrubbing and washing of houses and the action of sunlight falling in the houses are sufficient enough to keep them moderately germ-free.

· But when a disease outbreak has occurred disinfection is a must and should be carried out scrupulously. 

· All floors, walls up to height of 1.5 m, interiors of mangers, water troughs and other fittings and equipments coming in contact with animals are all to be disinfected. 

· The first step in disinfection of animal houses is removal of all filth, as the power of disinfectants is greatly reduced in the presence of organic matter. 

· Floors, walls up to height of 1.5 m interior of water troughs and mangers should be well scrubbed and all dung, litter etc. should be removed and stacked separately, where animals cannot reach. 

· In case of an outbreak of anthrax, the dung, litter etc. should first be disinfected in situ thorough sprinkling of suitable disinfectant. If the floor is of earth, which is generally the case in Indian villages, the top 10cm earth should be removed and disposed off along with litter.

· After removal of filth, the place should be scrubbed and washed with 4 per cent hot washing soda solution (i.e., 4 kg washing soda in 100 litres of boiling water). 

· The approved disinfectant solution should then be coated liberally over the place by sprinkling or preferably by spraying and left so to act for 24 hours.

· After this period, the animal house should again be washed with clean water and left to dry by wind and sunlight. 

· The interior of water troughs and mangers should be whitewashed. (This can be done even routinely at fortnightly intervals.) 
Disinfection of pastures

· Removal of any obvious infective material, like carcass, aborted foetus, dung etc. from over the pasture and prevention of animals from grazing on the pasture under question for at least three to four months. 

· The pasture can be ploughed up and left fallow for about six months during which period the pathogens would be destroyed by sun.

Common disinfectants and their usage

1. Bleaching powder (Chloride of lime)

· It can be used for disinfection of animal houses when a contagious disease has occurred and for sterilization of water supplies.

· It should not be used in milking barns as its strong odour may taint milk.

· Concentration required is not less than 30 per cent available chlorine.

· Mode of application is dusting.

· Bleaching powder must be stored in airtight bins as damp surroundings, exposure light and air causes it decompose rapidly.

2. Boric acid 

· It can be used as an udder wash.

· It is a week antiseptic and is likely to harm nervous system if absorbed into body in large quantities.

· It is used as wash for eyes and other sensitive parts of body.

· Concentration required is 6 per cent solution.

· Mode of application is splashing.

· Nowadays antibiotic solutions are replacing boric acid as eyewash solution.

3. Caustic soda (Sodium hydroxide)

· For general use in farm buildings and animal houses, caustic soda is a very effective disinfectant as it is an excellent cleaning agent as well as a powerful germicide.

· It is highly destructive to virus of foot and mouth disease, hog cholera etc.

· It is not effective against tuberculosis and johne’s disease organisms.

· Concentration required is 2 per cent solution for general use and 5 percent solution against spores of anthrax and black quarter.

· Mode of application is splashing.

· Rubber gloves, goggles and protective clothing should always be worn when caustic soda solution is being used as it burns skin and damages fabrics.

4. Cresols

· The cresols are only slightly soluble in water and are therefore generally emulsified with soap.

· Effective against a wide range of organisms including acid fast tuberculosis and Johne’s disease bacteria but not effective against viruses and spores.

· Good for disinfecting floors, walls, equipment etc. but not in milking barns because of its phenolic odour.

· Concentration required is 2-3 per cent.

· Mode of application is splashing.


· Use only soft water for preparing solutions, hard water precipitates soap.

· Lysol is a solution of cresol with soap.

5. Lime (Calcium Oxide, quick lime)

· It is a deodorant as well as a disinfectant.

· It can be used for sprinkling on manure and animal discharges, on floors or as a whitewash or milk of lime (also known as slacked lime).

· Mode of application is sprinkling, scrubbing or sometimes dusting.

· Always use freshly prepared lime only.

6. Phenol (Carbolic acid)

· Effective against several types of bacteria; not so effective on spores and viruses.

· Its disinfectant value is not reduced by the presence of organic matter but oil or alcohol does so.

· It is very toxic, corrosive and irritant.

· Concentration required is 1-2 per cent.

· Mode of application is splashing.

· Great care should be taken in using phenol to protect eyes, skin and clothing.

7. Quaternary Ammonium Compounds (QAC)

· These are cationic detergents.

· They have no effect on spores and viruses.

· They can be used to disinfect dairy utensils, udders, milkers’ hands and towels for wiping udders.

· Cetrimide, a white powder is an example for QAC.

· Concentration requires is 0.1 per cent solution (0.5 per cent cream for applying on teats and hands to prevent mastitis.

· Mode of application is wiping of udder with clothes wetted in 0.1 per cent solution; washing of milkers’ hands. 

· Utensils should be scrubbed with boiling water before rinsing with QAC.

8. Soap

· Soap is an anionic detergent.

· It is a very week germicide.

· But its great usefulness in cleaning various surfaces including skin.

· It can be used preparatory to the application of a disinfectant.

· Mode of application is scrubbing.

· It should preferably be used only as surface-sanitizing agent.

9. Sodium hypochlorite

· It is a chlorine compound.

· It is an excellent disinfectant but is not effective against T.B bacteria and its effectiveness is reduced by the presence of organic matter.

· Concentration required is  200 parts per million of available chlorine about 300 ml sodium hypochlorite and about 200g of washing soda in 100 litres of hot water for washing utensils etc.  For udder wash-about 60 ml in 10 litres of clean water.

· Rinsing of utensils, wiping of udder.

· Should be stored in air-tight containers as hypochlorites deteriorate rapidly when exposed to air.

10. Washing Soda (Soda ash, Sodium carbonate)

· It is good for disinfection of barn premises upon which an outbreak of virus disease like foot-and-mouth disease has occurred.

· It is a good detergent.

· Concentration required is 4 per cent solution.

· Mode of application is scrubbing.

· Lye is better against Foot-and-mouth disease virus than soda ash. 

· It should be used as a hot solution.
General Disease Prevention Measures

· Feed should be placed in troughs that cannot be contaminated by faeces and waterers should be kept clean and free of contaminants. 

· Good grazing management will control pasture or grassland borne helminthic infections. 

· Use of clean or safe pastures (not grazed for 6 to 12 months) will help to control helminths problems.

· Rotational grazing of livestock species should be followed to minimize or limit the infection from pasture. 

· All new arrivals to the farm should be isolated for at least 30 days and dewormed.

· Young animals are generally more susceptible to parasites than adults. Therefore young animals should be housed separately from adult animals.

· Infected/Infested animals should be removed from the flock or herd and housed separately.

· Treatment should be followed by chemoprophylaxis to prevent reinfection.

· Vaccines may be used to prevent infection, if suitable vaccines are available. 

· Prompt and proper disposal of manure and other filth from the farm premises. 

· Regular scrubbing and cleaning of feed and water troughs as well as whitewashing their interior at least once in a week. 

· Leveling up all ditches, low marshy areas, pits etc. in and around animal houses so that water may not stagnate in them. 

· Filling up or fencing of all stagnant water pools, ponds etc. around the farm and on pastures so that animals may not get access to them. It is always better to have piped water supply to farm animals. 

· Housing animals in clean houses with paved floors. 

· Animals of different ages should be housed separately.

· Younger animals should never be mixed with older ones.

· Proper deworming of all such animals before putting them in a shed or bringing them into the farm. 

· If grazing is practiced-division of pasture into several blocks and practicing rotational grazing in these blocks. 

· Feeding of cultivated fodders is more helpful in checking pasture-borne infections. 

· Preventing humans from defecating on pastures or around the farm, as this may cause contamination with tape worm eggs. 

· Care should be taken to see that dogs (intermediate hosts), crows and other birds (mechanical carriers) do not gain access to the animal farm. 

· Control of snail population may result in control of liver fluke infestation to some extent. 

· It is worthwhile trying reduction of snail population by treating infected pastures, ponds, streams, etc. with copper sulphate.

· A concentration of one part of copper sulphate in one million parts of water is generally recommended but stronger solution may be necessary when large quantities of decaying organic matter are present.
VIII. Production Technology and management

Prerequisites for good milking

· Milking is an art requiring experience and skill.

· Milking should be done gently, quietly, quickly, cleanly and completely. 

· Cows remaining comfortably yield more milk than a roughly handled and excited cow. 

· Maintenance of clean conditions in the milking barn results in better udder health and producing milk that remains wholesome for longer period. 

· The milking process should be completed within 5 to 7 minutes. 

· Complete milking has to be done. If any residual milk is left it may act as nidus for mastitis causing organism and the overall yield also getting affected. 

Preparation for milking-Dairy cows and sheds 

· Milking barn should be thoroughly washed and scrubbed after each milking and kept clean and dry before the next milking starts. 

· Dusty feed and silage should be avoided in the milking barn. 

· The hindquarters, thighs and udder should be washed thoroughly before milking. 

· If more hair growth is seen in the udder region, it should be clipped periodically. 

· Buffaloes should be invariably washed before milking. 

· Just before milking udder should be wiped in dry cloth. 

· The teats should be dipped in weak antiseptic solution.

· In cold weather, warm antiseptic solution can be used. 

Preparation for milking - Milkers and pails 

· Milker’s hands and milking pails/cans should be thoroughly washed or scrubbed and kept clean. 

· Milkers should wear clean clothes and cover their heads with suitable cap so as to prevent loose hair falling in the milk. 

· The nails should be periodically trimmed and made smooth.

· Hands should be thoroughly washed and cleaned with antiseptic solutions. 

Methods of milking

1. Hand milking

2. Machine milking

1. Hand milking

· Hand milking is the most common practice in India. 

· Cows are milked from left side. 

· Stripping and full hand milking are two commonly used methods of milking. 

· In hand milking two methods are there,

· Wet hand milking

· Dry hand milking

Wet hand milking 

· It is done by lubricating the milker’s hand and teat either with water or oil. These make the teats dry and chaffed.

· Crack and sores may appear which will cause pain to the animal.

· Instead apply some antiseptic cream after the end of milking in such animal. 

Dry hand milking 

· In this method, the milking operation is practised without lubrication of the milker’s hand and teats. 

· It is considered to be the best method as it doesn’t cause any chaffing/sore on the teats. 

· There are five types of dry hand milking

· Full hand milking

· Stripping

· Knuckling

· Fisting

· Pinching

Full hand milking 

· It comprises holding the whole teat in the ring formed by the palm and the forefingers.

· Simultaneously, the teat is squeezed using middle, ring and the little fingers and hollow of the palm thus forcing the milk out.

· This process should be repeated in quick succession. 

· Full hand milking removes the milk quicker than stripping. 

· Cows with large teats and buffaloes are milked by full hand method. 

· Full hand method is superior to stripping. 

Stripping 
· It consists of firmly holding the teat at its base between the thumb and the forefingers and drawing down the entire length of the teat pressing it simultaneously to force the milk to flow down in a string. The process is repeated in quick succession. 

· Both the hands may be used, each holding a different teat stripping alternatively. 

· Stripping is practised in cows with very small teats. It causes more irritation and teat injuries due to repeated sliding of the fingers. 

· In spite of this few strippings are done to milk the cow completely especially at the end of the milking process. 

· The last drawn milk is called strippings which is richer in fat.

Hand milking
· Pre-milking routines are as important when milking buffaloes as when milking cows. For a complete review see 

· Efficient milking. It is important to use a smooth and comfortable milking technique.

· The ‘knuckling” or ‘stripping” method is used in the wrong belief that it is necessary in order to overcome the resistance in the teat sphincter. 

· These milking methods might cause elongation and damage to the teats.

· A much more comfortable and appropriate method is the”full hand” technique.

· This technique imitates the calf’s suckling and is therefore a better stimuli.

Machine milking

· It is popularly used now-a-days in most of the western and industrialized countries.

· They use alternating negative and atmospheric pressure with the help of double chambered teat cup assembly, the continuous partial vacuum inside the inflatable rubber tube that is teat cup liner into which teat is inserted. 

· A partial vacuum and normal atmospheric pressure is alternated in the space between rubber liner and metal shelf of the teat cup by means of pulsator.

· When negative pressure is applied between the liner and shelf, milk flows from the teat. 

· When atmospheric pressure enters the chamber, the rubber liner inflation collapses with the result the teat is compressed and massaged. 

· The continuous vacuum would cause congestion and irritation of teats.

Factors influencing the efficiency of Milking machine

Vacuum level

· The degree of vacuum in a milking system during operation, expressed as inches of mercury/Kilo Pascal (mmHg / kpa) differential measured from atmospheric pressure and indicated by the vacuum gauge. 

Pulsation rate

· The number of cycles of alternating vacuum and atmospheric air which occur per minute.

· It may vary between 40 to 60 cycles per minute on most machines. 

Milking or Pulsation ratio

· The proportion of time spent under vacuum and atmospheric air and is usually approximately 60:40. 

Ideal practices used in machine milking

· Get the cow ready by wiping and massaging the udder and teats for half to one minute. Use the cloth dipped and squeezed out of warm mild antiseptic solution. 

· Strip cup test: use the strip cup, draw the first milk into the cup from each quarter and check it for any abnormality. 

· Put on the teat cups promptly. 

· It is a good practice using a timer to avoid over use of machine. 

· Break the vacuum first. Pull down the teat cups and massage the udder with hand. 

· Apply teat dips. 

· Record the milk weight. 

· After every milking, thoroughly and properly clean the machine. 

· The manufacturer’s direction may be followed and service the milking machine. 

Hygienic milk production/ clean milk production

· Milking schedule should be fixed and definite and there should not be any frequent change in the process. If at all any change it should be gradual.

· Milking parlour should be cleaned at least half an hour before milking. 

· Milking vessels or cans should be thoroughly clean and dry.

· Ensure that such vessels are round in shape and without any joints. 

· Heating of milking vessel before milking (dry heat application) will improve the keeping quality of milk.

· Udder should be washed with lukewarm water, in which few crystals of potassium permanganate can be added. (Amount sufficient to change the colour)

· Massage (light) the udder while washing.

· Ensure that person entrusted with the job of milking is aware of importance of personal hygiene: clean hand and trimmed nails are must.

· Dry the udder with clean cloth from the tip of the teat upward.

· Always ensure that milking is performed with full hand method (Not with folded thumb), quickly, completely and comfortably (Animal should feel comfortable). Milking should be by gentle squeezing of teats NOT by dragging or giving jerks to teats.

· Complete the process from washing to Milking within 8 minutes.

· After milking dip the teats in disinfectant solutions e.g. weak iodine solution.

· Always milk animals in calm and quite atmosphere preferably play light music (if possible)

· Animals that have recently calved and animals giving more milk should be milked first then the animals giving less milk or in the last phase of lactation. 

· Animals with diseases or with mastitis should be milked separately at the end.

· Animals giving up to 10 liters of milk should be milked twice a day. The Frequency needs to be increased to thrice in case of production ranging from 12-15liters.

· Employ two persons for simultaneous milking in case the production is more then16liter per day.

· Milk from animals with medication in teat (s) should not be mixed with other milk.

· Milk should be strained through muslin cloth (Four layers) or through thin nylon mesh. 

· Cool the milk (by putting ice around the milk can) and transport it to the retail center or collection center of the cooperative society as early as possible.

· Ensure that, water used in cleaning of utensils is clean and free from contamination. 

· Milk is a good media for growth of microorganism. A single contamination may render it unfit for human consumption. 

· Low quality affects shelf life of the milk besides there maybe change in flavor, taste, or nutrient composition. 

· Quality production ensures profitability as you can get premium price for quality.
Methods of Clean Milk Production
1. Health of the Herd- The herd should be free from pathogens that may be spread to human beings through the milk like tuberculosis. The animals should periodically be checked in every year particularly for all types of contagious diseases.

2. Clean animals- The milker should clean the flanks and udders of cows just prior to milking to prevent dirt from getting into the milk.

3. Clean surroundings- The place at which the animal is tied at milking time, if found to be dusty, sprinkle water.

4. Controls of flies- Fly control measures are important to dairyman since they can carry typhoid, dysentery and other contagious diseases.

5. The milkers’ cleanliness-They themselves should be free from communicable diseases and must be of clean habits as will be noted from their clean clothes, trimmed nails, do not spit around or talk while milking.

6. Clean utensils- All types of milking utensils should be as clean and free from pathogens as possible. Best way to achieve this is to rinse the utensils immediately after use. Following washing with ordinary water the utensils should be washed with warm water – containing a suitable detergent. Soap should not be used as it leaves a greasy film.

7. The type of milk pan- Sanitary milking pails with dome- shaped top should be used instead of open buckets or vessels during milking.

8. Straining-Straining is done to remove sediment and other foreign materials. It should not be used as a cover for unclean milk. If cloth is used, it should be washed and dried daily otherwise dirty cloth will spoil the quality of milk further rather than to improve it.

9. Feeding-Feeding of the animals should be made an hour before milking. At the time of milking for the purpose of keeping milking cows busy, provide only concentrates which will be less dusty.

10. Cool and store milk properly- After milking, milk should preferably be cooled by keeping milking pails in cold water in winter. In summer ice cubes may be added to water if cost permits.
Simple guidelines for keeping good hygiene in the barn or milking parlor

· Dung should be removed both prior to and during milking in order to minimize exposure of the milking equipment to dirt.

· If the equipment for some reason becomes dirty, it must be cleaned properly before using it again. 

· Hands should be clean when milking or handling the milk. Clothes should be clean. 

· Use one udder-towel per buffalo, discharge towels in a separate bucket after usage. 

· Post-dipping of teats should always be done. 

· All containers with milk should have a lid on at all times. 

· Milk should not be stored near the dung or feeding place. There are several reasons for this; 

· Milk is sensitive to odors and may “pickup” dung or feed odors. 

· Bacteria from dung or feed are more easily transferred to the milk if it is stored nearby. 

· Particles from the dung heap or the feed may contaminate the milk. 

· It should not be possible for animals such as dogs, cats and rats to approach the containers. 

Guidelines for maintain hygiene at Pre-milking

· Pre-milking is defined as actions to induce milk let-down by cleaning the udder and pre-milk in a strip cup.

· Cleaning the udder should be done with a lubricated towel (washable textile or disposable paper). 

· Separate towels should be used for each buffalo. The udder should never be splashed with water. 

· Pre-milking is necessary for various reasons; the most important being preparing the buffalo for actual milking and checking for mastitis or other infections. 

· Pre-milking must be done in a strip cup, never on the floor! The purpose of using a strip cup is to be able to easily observe changes in the milk. 

· Furthermore, the spreading of pathogenic bacteria is limited. Pre-milking is done with dry hands and the full hand method. 

· The hands should be cleaned between buffaloes during the milking, if necessary. 

Guidelines for maintain hygiene after milking

· After milking the teats should be disinfected. This reduces, if not completely inhibits, bacterial growth on the teats. 

· The teat canal stays open for a while after milking is completed, thus eliminating the important protection against entry of bacteria. 

· The dip solution will both act as a physical hindrance for bacteria and as a disinfectant. 

· Preferably the teat-dipping-solution should contain some lubricant in order to maintain teat condition and to prevent chapping and sores.

· Because the teat canal is open after milking, sometimes for as long as half an hour, the buffaloes should be prevented from lying down.

· This can be done by giving enough feed to last for a long time after milking.

· A special detergent for cleaning of the milking equipment is available and should be used correctly. 

· All buckets, containers and machines used for milking must be cleaned both outwards and inwards immediately after usage.

· The towels used for cleaning and drying of the udder should be cleaned properly after each milking. 

· They can be stored in a bucket with a lid and clean water containing chloride until the next milking.

Milking routine

· An appropriate milking routine is important for hygienic and production reasons as well as for creating a comfortable and smooth environment for animals and milkers.

· It is easier to maintain a good hygiene and to facilitate the adoption by the buffaloes to relief milkers if a consistent milking routine is applied.

· In dairy cows it has been demonstrated that the practicing of a strict milking routine results in increased milk production. 

· The routine mentioned below can be followed by both hand and machine milkers in tie-stall barns and where milkings are carried out in flat barns.

· In the case of hand milking in such barns, points 6 to 9 are omitted.

· Routine check of the milking machine should be done before each milking session according to the manufacturer’s recommendation. 

· Start by tying (if not already tied) and feeding the buffaloes.

· Remove dung from the floor. 

· Wash hands with soap and dry them. 

· Clean the teats with special towels and massage them thoroughly. 

· Foremilk the buffalo by hand in a strip cup, checking the appearance of the milk. 

· Apply the cluster gently. Check tube alignment. 

· Check the buffalo every now and then to make sure that she is comfortable with the machine. 

· Palpate the udder to check that it feels empty. 

· Remove the cluster gently. 

· Dip the teats in a suitable disinfectant solution. 

· Clean all the equipment in the milking room. 

· When machine milking, it is important that the milking machine is nearby and ready to be applied to the udder at the right time (after pre-milking).

· Thus, each buffalo must be cleaned, massaged and pre-milked and then have the machine applied directly.

· It must be emphasized that it is not possible to clean all the buffaloes first and then apply the machines to the first buffaloes.

· The oxytocin release has a short duration (a few minutes). If the machine does not start milking after this time, a whole new procedure must start after half an hour. 

IX. Calf management

· Calves form the future dairy herd. Regular replacement of 20 to 30 per cent cows with freshly calved heifer-cows is highly essential to maintain production efficiency.

· Heifers raised in one’s own farm forms the most reliable replacement.

· Besides, the sale of heifer forms a major component of income in the dairy business. 

· Raising calves is the most difficult operation in a dairy farm which requires a great deal of management skill, application and constant attention. 

· Care of calf starts in the womb of the cow where it is a foetus. 

· In the first 6 months of pregnancy, additional nutritional needs of cow due to foetal growth are negligible.

· More over during this period the cow is in milking and it must be fed with good quality of concentrate and green fodder. 

· During dry stage the cow often neglected and fed with inferior quality fodder results in poor growth of calf. 

Care of calf and cow at birth

· A few days before the probable date of calving, cow should be transferred to individual calving pens.

· Pregnant cow may be transferred to calving pen 1 to 2 weeks before the expected calving date.

· The number of calving pens required on a farm depends on the number of breedable cows and heifer, generally 5 per cent of this number.

· Ample amount of drinking water, laxative feed and generous supply of bedding may be provided.            

· The calving pen should be scrupulously cleaned and sterilized before brining in the cow.
· Antiseptic solution like tincture Iodine or Povidone iodine, thread, scissors, lubricants like liquid paraffin, vegetable oils, obstetrical equipment like hook, snare, calf  puller, wire saw; emergency drugs like local anesthetics, antibiotics, analgesic, calciumboroglugonate, other items like emergency light, towel, soap, buckets, aprons etc.  should be made available in all time in the calving pen.
· In villages or farmers those who are maintaining only one or two animals must tie the animal in advanced stage of pregnancy separately under visibility.

· It must be protected from predators. The floor should be dry and clean and having clean grass cover is essential.

· The cow should not be tethered too close, it must be tied with sufficient rope so that animal can move freely and care the new born easily during night time when calving is unnoticed. 

· If any abortion, calves should be examined thoroughly to ascertain the possible cause for abortion (age of the foetus, condition, necrotic foci if any etc).

· In such case the calving pen should be thoroughly sterilized with 4 per cent caustic soda.

Calving pen

· It is a individual loose box or stall used for calving, which should be 3 m x 4 m size (12 m2) and well ventilated. Sufficient lighting is essential. 

· It provided better protection to the cow and calf and avoids disturbances from other cows.

· Special attention can be provided for which attendant quarters may be nearer to calving pen.    

· Attendant quarters may be established nearer to calving pen to monitor calving process during night time.

Management immediately after calving

· Udder and hind quarter should be washed with lukewarm water containing an antiseptic solution of potassium permanganate lotion and dried with clean cloth.

· Cows may be milked to relieve the pressure from the udder. 

· If day old weaning is not practiced the calf can be allowed to remain with the mother in the calving pen for 7 to 10 days. 

· Otherwise the calves can be removed immediately to calf pen. 

· The maternal instinct is more, cow’s eyes can be blindfolded before the calf is removed.

· The placenta should be expelled within 12 hours after parturition, if not it should be removed manually. 

· Before manual removal the body temperature should be noted. 

· In case of pyrexia, attempt should be made systemically to reduce fever. Otherwise systemic infection may establish.

· The cow should be monitored carefully for signs of any metabolic disorders like milk fever, grass tetany, Ketosis, acidosis and should be treated immediately.

Care of new born calf

· Normally cow will lick and dry the calf immediately after parturition which may stimulate circulation and respiration.

· If the cow fails to do, it can be stimulated to lick by sprinkling handful of bran or salt over the body of the calf. 

· Sometime primiparous cows may be nervous and inexperienced or cow may exhaust after a prolonged labour.

· Under such circumstances the mucus (phlegm) from the nostrils of the newborn calf should be wiped and cleaned with a dry towel. 

· The calf should be massaged vigorously for some times with a handful of straw rolled into a ball.

· Sometimes respiratory passage may be block with mucus and interfere with calf’s respiration.

· Under such condition the calf should be lifted by holding the hock in such a way that the head is down, so that the phlegm may flow off.

· Care should be taken while lifting the calf, it may slip off. A hand full of straw can be used to have a grip while lifting. 

· The calf can also made to sneeze by tickling a twig of hay or grass inside the nostrils.

· If the above methods are failing, little time is left to lose. The attending person should apply his mouth to the nostrils of the animal and suck out the mucus.

· After that he should blow in his expired air through the calf’s nostrils closing its mouth.

· Carbon dioxide in the expired air which has been blown-in the lungs of the calf will act as respiratory stimulant to initiate respiration.

· This should be followed with intermittent pressing and releasing of pressure on the chest wall of the calf to give artificial respiration.

· Attending naval: naval or umbilical cord should be ligatured with a sterile thread one inch from the body (under field condition the thread can be soaked with tincture iodine) severed 1 to 2 cm distal to the ligature and tincture iodine or Povidone iodine should be painted liberally.

· This is very important because infection can gain easily through naval and cause serious illness like naval ill, naval abscess and joint ill.

· Neonatal ascariasis is common in buffalo calves and deworming should be made as early as possible, preferably in the first week of life.

· A single oral dose of 10 g piperazine adepate is recommended for the calves.

· Newborn calf should void muconium in 4 to 6 hours of first colostrum feeding and first faeces are tarry in colour and consistency.

Colostrum feeding

· Colostrum is the first milk secreted after parturition.

· It contains large amount of gama globulins which are nothing but anit-bodies produced by the cow against antigens encounter during her life including those against may disease producing organisms. 

· Absorption of these antibodies provides the calf with an umbrella of passive immunity. 

Composition of colostrums and milk

· Colostrums is highly fortified source of nutrient having 7 times the protein and twice the total solids of normal milk, thus it gives an early boost in portion and solid intake.

· It contain higher amount of minerals and vitamin A which are essential to combat disease. Ingestion of these through colostrums substantially increase the calf’s survivability. 

· Colostrums give a laxative effect which is helpful in expulsion of muconium (first faeces).

· The cows should be vaccinated against contagious and infectious diseases which help to increase the quantity and quality of gama globulins in colostrums.

· Similarly colostrums of mature cow posses large quantities of gama globulins because they have greater chance of exposure to many infection.

· The gama globulins must be absorbed as such across the intestinal wall into blood stream without being broken down into the constituent peptides or amino acids.

· If it broken down before entering blood stream it will act as ordinary protein.

· The intestinal wall of the calf will allow the globulin to pass from inside the intestine to the blood stream for only a short period of time after the calf is born.

· This permeability is rapidly lost after the first few hours of life. Many studies have shown that these globulins pass across the gut wall at the most rapid rates during the first 1-2 hours of life. 

· Taking this into view. It will be highly useful to feed colostrums in the first 15-30 minutes followed by a second dose in approximately 10-12 hours. 

· The absorptive cells lining the small intestine are immature at birth. In this stage they indiscriminately take up large molecules like immunoglobins.

· As the calf grows older hour by hour, there is a transition of epithelia cells of small intestine from immature type to mature type which cannot allow large protein molecules.

· As the more and more cells mature the capacity of the calf to absorb immunoglobins diminishes proportionately until ‘closure’ when no more absorption can take place.

· This phenomenon is called ‘gut closure’. Concentration of antibodies at ‘closure’ is directly related to the disease resistance of the calf.

· If at closure the calf had absorbed only a small amount of immunoglobins from colostrums, the diminishing concentration soon puts the calf into a critical immune position.

· This increases morbidity and often leads to mortality of the calves.

· Quantity of colostrums to be fed is 1/10th of body weight. 

· 15-30 minutes of life - 5-8 % of body weight

· 10-12 hours of life - 5-8 % of body weight

· 2nd day - 10% of body weight

· 3rd day - 10% of body weight

· Excess colostrums can be milked out daily otherwise the calves can drink in excess and results in calf scour.

· The excess colostrums can be stored by refrigeration and can be used to other calves or orphan calves.

· Colostrums can also freezed and stored indefinitely. Colostrums can also be fermented naturally and stored for 5-7 days and can be used.

· Colostrums substitute: in case of non availability of colostrums due to accidental death of mother or agalactia colostrums substitute can be used.

· It can be prepared by mixing 2 whole eggs in one litre of milk and 30 ml of castor oil. It should be fed three times in a day. 
Composition of Colostrum
	Constituents
	Colostrum of cow milk
	Colostrum of buffalo milk
	Milk

	Total solids
	28.30
	31.0
	12.86

	Ash
	1.58
	0.9
	0.72

	Fat
	0.15-1.2
	4.0
	4.0

	Lactose
	2.5
	2.2
	4.8

	Casein
	4.76
	7.7
	2.8

	Albumin
	1.5
	3.6
	0.54

	Globulin
	15.06
	12.5
	-

	Total protein
	21.32
	23.8
	3.34


Weaning

· Making the calf independent of its mother is known as weaning.

· Under early weaning system, the cow is not allowed to suckle its calf.

· Instead, the cow is completely milked out and required quantities of whole milk or skim milk are fed to the calf. 

Disadvantages

· Weaning is a problematic in Bos indicus and buffaloes due to strong maternal instinct. 

· 0 day weaning can cause reduced milk yield in such animals, and also cause early drying and temperamental problems.

Important guidelines in young calf rearing/ milk feeding

· In intensive rearing of calves when day old weaning is practices following points should be adhered strictly. 

· Each calf should be treated individually; it should be weighed weakly and feed according to the body weight and growth response.

· Group feeding should be avoided to minimize over feeding or under feeding.

· Calves should be fed twice or more times in a day. One time feeding may cause indigestion and diarrhea results in dehydration.

· Milk container, milk pails/buckets and other appliances should be kept clean and hygienic. 

· Milk should be boiled and cooled to body temperature (39°C) before feeding. 

· Milk feeding should be 3 or 4 times in a day during the first weak and can be reduced to 2 times in a day up to 90 days of age. 

· Milk allowance should be correct to the body weight of the calf and over feeding should be avoided in the first month of age. 

· If the calves not consume milk, the next allowance should be withheld and it can be drenched with 30-50 ml of castor oil. 

· If the milk or milk replacer contains large amount of foam, it should be removed by drawing a paddle on the surface or by filtering through a clean cloth.

· Foam causes the calves to take in entrapped air which may lead to bloating.

· Clean drinking water should be made available all times and the pen floor should be sloped adequately and the pen should kept dry always.

· To encourage early development of rumen calf should be provided with good quality of hay (leguminous hay) by the first week of age and the same should be provided in a hay rack.

· Calves should be dewormed in the first week itself for ascariasis.
· Antibiotics and feed additives should be mixed in the milk or concentrate to improve the growth rate. 
Training of calf for pail feeding

· Weaned calves should be trained to drink milk from pails so that feeding management is easier.

· Generally crossbred calves learn quickly to drink milk from pail or nipple. But it is little difficult to train buffalo calves.

· Buffalo calves and lazy and slow in learning to drink milk or milk replacer from the pail or bucket.

· The scheduled quantity of boiled and cooled milk poured in the milk pail and should be moved to the calf.

· Care should be taken to avoid frightening.

· The calves should not be forced to drink milk by immersing the head in to the bail.

· Frightened calves may refuse to come close to the pail. 

· The attendant should first dip his two fingers (index and middle fingers) in to the milk after cleaning and kept close to the mouth of calf.

· After testing the milk calf will start suckle the fingers.

· Gradually the fingers should be lower to the bail and should be dipped in to the milk.

· When the calf takes one or two mouthfuls of milk remove the fingers. 

· This process may be repeated whenever the calf stops drinking and lifts its head. 

· Training of buffalo calves required patience and efforts. 

Feeding management of calf

· Reticulo-rumen is non functional in calves and hence feeding of calves should be treated as non-ruminant and they are not equipped to utilize cellulose.

· The calves cannot utilize roughages containing higher amount of cellulose.

· To encourage the early development of rumen and reticulum the calves should be fed with good quality leguminous hay and other roughages. 

· Because of non availability of good quality protein due to lack of ruminal microbial digestion.

· The calves have little capacity to utilize non-protein nitrogenous coumpo0unds and therefore substance like urea should not be included in their ration.

· Due to the same reason, B-complex vitamins also are dietary essential for calves in addition to vitamin A and D.

· For digestion of milk and enzymatic digestion in the abomasums and small intestine is more important that bacterial fermentation in the rumen, which is more wasteful.

· To avoid this oesophageal groove exist in the reticulum connecting the oesophagus with the omasum.

· During nursing and milk feeding, the sides of the groove are raised by reflex action to form a tunnel through which milk passes from oesophagus to omasum by-passing the rumen and reticulum.

· This continues to function even after considerable development of the rumen if milk feeding is continued.

Nurse- Cow method

· Most of the draught breeds produce milk just sufficient to meet the requirement of calves and calves are allowed to suckle form the mother.

· But in case of crossbred cows which produce more milk than the requirement of calf, to regulate the milk production and also to avoid over feeding of calves leaving one or two teats for calf while milk out the other is practiced. 

· In nurse- cow method 3 or 4 calves are allowed to suckle one nurse cow.

· To avoid calf rejection the mucous at the time of calving is applied to all the calves to be adopted by the nurse cow and placed before her to lick and dry.

· This will help to avoid rejection of calf. The number of calves to be allotted depends on the production level of nurse cow. 

· Use of nurse- cow is an easy alternate way of raising calves and required least managemental skills. 

Early weaning and whole milk feeding

· This method calves are weaned at birth and trained to drink milk from nipple or pail.

· The calves should be weighed every week and the quantity of milk to be fed is calculated accordingly. Recommended feeding schedule- I ( According to age of the calf)

· If the farmers are not able to weigh the calves as per schedule, calves can also be fed according to its birth weight. . Recommended feeding schedule- II ( According to its body weight) 

· The general guide line is 8, 9, 10, 8 and 5 per cent of the birth weight during 1st, 2nd, 3rd, 4th and 5t week respectively.

· Those farmer do not have any mean of finding out the birth weight of calves may judge whether calve is small, medium or large and they can follow the schedule category 2, 4 and 6 respectively (from above table).

Economic raising of calve with limited whole milk and calf starter

· For economic way of raising calves, the whole milk can be substituted with skim milk and calf starter. Skim milk is deficient in energy.

· It can be supplemented by incorporating grain mixture, sucrose, glucose, dextrin, jaggery, oil and lard.

· Calves do not have much capacity to utilize sucrose before 4-6 weeks of age and incorporation of this before this age may cause diarrhoea.

· Jaggery is a cheaply available product. A feeding schedule in which skim milk partially replace whole milk from 5th day and jaggery is introduced from the second week can be followed to produce growth rate similar to whole milk feeding schedule.

Feeding schedule for Calf- I

	Week of age
	Whole milk
	Legume hay
	Calf starter

	4th to 7th day
	10% of body weight
	ad lib.
	ad lib.

	2-8th week
	10% of body weight
	ad lib.
	ad lib.

	9th week
	10% of body weight – 2 kg
	ad lib.
	ad lib.

	10th week
	10% of body weight – 4 kg
	ad lib.
	ad lib.


Feeding schedule for Calf -II

	Feeding category
	Birth weight
	Weeks ( kg of whole milk / day)
	Total milk

	
	
	1
	2
	3
	4
	5
	

	1
	23-29.5
	2.25 
	2.5 
	2.7 
	2.25 
	1.8 
	80.0 

	2
	30-33
	2.5 
	2.7 
	3.0 
	2.7 
	1.8 
	90.0 

	3
	33.5-37.5
	2.7 
	3.0 
	3.5 
	3.0 
	1.8 
	100.0 

	4
	38-42
	3.0 
	3.5 
	4.0 
	3.5 
	2.25 
	115.0 

	5
	42.5-46.5
	3.5 
	4.0 
	4.5 
	3.5 
	2.25 
	125.0 

	6
	47-51
	4.0 
	4.5 
	5.0 
	4.0 
	2.25 
	140.0 

	7
	Above 51.5
	4.5 
	5.0 
	5.5 
	4.5 
	2.25 
	150.0 


Milk replacers

· Milk replacers or milk substitutes consist basically of skim milk powder and lard or vegetable fat although a proportion of butter milk powder and whey powder is often included. 

· A small proportion of glucose, soyabean flour and cereal flour may also be added together with certain minerals and vitamins.

· If good quality milk replacer is used, there is no need for feeding any whole milk after the Colostrum feeding.

General characteristics of good quality milk replacers

· Contains minimum 50 per cent spray dried skim milk powder 

· Contains 10-15 per cent stabilized high quality fat, mainly lard homogenized into skim milk or butter milk before spray drying. 

· Supplemented with vitamin A, E and B12. 

· Incorporated with antibiotic feed additives. 

· Should contain 22-25 per cent good quality protein. 

· Should not contain starch or fibre. 

· Should be readily dispersible in water. 

· Should flow well as a powder for automatic feeding equipment. 

· Milk replacer should be mixed in correct proportion in warm water, since dilutions which are too weak or too strong tends to create digestive problems.

· Optimum ratio of milk replacer (kg) and water (litre) is 1: 8. 

· Good milk replacer composition should contain spray dried skimmed milk powder of 50 parts, dried whey of 10 pars and non-milk source of 40 parts. 

· A good milk replacer suggested by Ohio workers is as follows,

	Item
	Amount in kg

	Dried skim milk
	70

	Dried whey
	18

	Lecithin
	2

	Animal fat
	10

	Dicalcium phosphate
	1.7

	Copper sulphates, Ferrous sulphates,
Manganese sulphates, Antibiotic
	Traces


Partial milk replacers

· The difference between partial milk replacer from milk replacer is these do not contain high proportions of milk or skim milk powder. 

· An example of a partial milk replacer is 

	Components
	parts

	Wheat
	10

	Linseed meal
	40

	Milk
	23

	Coconut oil
	10

	Butyric acid
	0.3

	Citric acid
	1.5

	Mineral mixture
	3.0

	Antibiotic
	0.2

	
	100


Calf starter

· They are first day concentrate mixture fed to calves. 

· Calves starts eating small amount of dry starter from the 2nd week of life. 

· To train them to eat starter mix, the following procedure may be useful. 

· The calf starter can be introduced to the milk feeding pail, at the end of feeding so that calf will lick it dry, and the quantity can be increased gradually. 

· Small amount of concentrate can be rubbed on the tongue and lips of the calf which will induce it to eat. 

· A calf starter should be highly palatable. 

· It should be high energy (75% TDN) and contain 14-16 per cent digestible crude protein. 

· Calf starter may be fed on free-choice basis until the calf starts consuming about 1-1.5 kg of the starter mix a day after which the amount may be restricted. 

· Generally calves reach this stage by 2 ½ months to 3 months of age. 

· Milk feeding can be discontinued earliest which the calf is consuming 0.4-0.5 kg of concentrate per day deepening upon the breed.
A great variety of calf starter are available. 

· The constituents of calf starter may be altered according to the availability of feed in the region and cost. 

Composition of calf starter 

	Ingredients
	Parts

	Maize
	42

	GNC
	35

	Wheat bran or rice bran
	10

	Fish meal
	10

	Mineral mixture
	2

	Salt
	1


XI. General care and management

General care and management calf

· We must give good feeding and management for the calves so that they develop well and will become useful replacement stock.

· The feeding and care of the calf begins before its birth.

· The dam should be dried 6-8 weeks before expected date of calving and should be fed well.

· Underfed animals will give weak and small calves. 

Early Management
· Immediately after birth remove any mucous or phlegm from those nose and mouth. 

· Normally the cow licks the calf immediately the birth. This helps’ dry off the calf and helps in stimulating breathing and circulation.

· When the cow does not lick or in cold climate, rub and dry the calf with a dry cloth or gunny bag.

· Provide artificial respiration by compression and relaxing the chest with hands 

· The Naval should be tied about 2-5 cms away from the body and cut 1cm below the ligature and apply Tr. Iodine or boric acid or any antibiotic. 

· Remove the wet bedding from the pen and keep the stall very clean and dry in condition. 

· The weight of the calf should be recorded. 

· Wash the cow’s udder and teats preferably with chlorine solution and dry. Allow the calf to suckle the first milk of the mother i.e. Colostrum. 

· The calf will be standing and attempts to nurse within one hour. Otherwise help too weak calves. 

Feeding of Calves
· Feed colostrum i.e. the first milk of the cow for the first 3 days. The colostrum is thick and viscous.

· It contains higher proportions of Vit A and proteins.

· The proteins are immune globulin which gives protection against many diseases.

· Colostrum contains antitrypsin which avoids digestion of immunoglobulins in the stomach and is absorbed as it is. 

· Whole milk should be given after 3 days it is better to teach to, drink the milk from the pail or bucket.

· Feed twice a day which should be warmed to body temperature. For weak calves feed thrice a day. 

· The limit of liquid milk feeding is 10 % of it’s body weight with a maximum of 5-6 liters per day and continue liquid milk feeding for 6.10 weeks. Over feeding causes ‘Calf Scours’. 

· The milk replaces can be given to replace whole milk. 

· Give calf starter after one month of age. 

· Provide good quality green fodder and hay from 4‘h month afterward. 

· Feeding of antibiotics to calves improves appetite, increases growth rate and prevent calf scours. E.g. Aureomycin, Terramycin etc. 

Other management practices

· Identity the calf by tattooing in the ear at birth, and branding after one year. 

· De horn the calf within 7-10 days after birth with red hot Iron or caustic potash stick or electrical method. 

· Deworm the calf regularly to remove worms using deworming drugs. De worm at 30 days interval. 

· Fresh water should be given from 2d week onwards. 

· House the calves in individual calf pens for 3 months afterwards in groups.

· After six months males and females calves should be housed separately. 

· Weigh the calves at weekly interval up to 6 months arid at monthly interval afterward know the growth rate.

· Mortality in calves is more in first month due to pneumonia.

· Diarrhea (calf scours) and worms. House them under warm condition, clean condition to avoid above condition. 

· Extra teats beyond 4 should be removed at 1-2 months of age. 

· 8-9 weeks of age, males should be castrated. 

· Keep the body clean and dry to avoid fungal infection. 

· Mineral-blocks should be provided, so that the calves lick and no changes for mineral deficiency. 

· Wean the calf from the mother and feed through pail feeding system.

General care and management of Heifer

· Better Care and Management of heifer will give high quality replacement stock to the dairy farm.
· Feed the heifer sufficiently to produce normal growth. During the early stage relatively more protein than energy is needed.

· Most heifers grow well if excellent hay is given as much they can eat. The amount of growth depends upon the quality of forage fed.

· The heifers should be provided with a dry shelter free from drafts. A loose housing system with a shelter open to one side is sufficient.

· The size rather than the age of a dairy heifer at breeding time is important. Breeding under sized animals is never profitable.

· They may be stunted or slow to reach maximum size. Small heifers are more likely to have difficulty in calving.

· Though the heifer that is bred to calve at an older age yields higher milk yield in the first lactation, the total milk produced by such a cow will be less when compared to the heifers that freshens at an early age. Usually the heifer is bred to freshen at 24-30 months of age.

· They should be growing and in good flesh at calving time. This is necessary so that she can produce milk at the most profitable level.

· Place the heifer in a separate shed about 6-8 weeks before she is due to calve.

· Feed 2 - 3 kgs of concentrate daily and all the forage she eats.

· Before calving let the heifer becomes accustomed to handling and to the procedures used in the milking herd. Always handle her gently and with kindness.

· Maintenance of health among heifers is very important for proper growth.

· The health among the heifers is maintained by hygienic housing, water balanced feeding and taking necessary preventive steps against common diseases.

· Periodically the heifers in the herd should be checked for their proper growth and other progress.

· Animals lagging behind below the required standards should be removed from the_ herd.

· For the heifer, the calving is first time and it may have difficulty in calving. So take extra care during calving.

General care and management of milch animal

· To get high milk during any lactation, the milch animal should be properly fed and necessary care and management practices should be followed. 

· Provide green succulent forage together with leguminous hay or straw to the extent of animal can consume, so that all its maintenance requirements are met with through forage only.

· Extra concentrate at the rate of 1 kg for every 2 to 2.5 liters of milk should be provided. Salt and mineral supplements should be given to maintain the lactation. 

· Never frighten or excite the animals. Always treat them gently and with kindness. 

· With proper feeding and care, a cow will come to heat within 16 days of calving. Do not with hold service unnecessarily after the signs of heat are noticed in a cow.

· The shorter the interval between calvings, the more efficient the animal is as a milk producer.

· By maintaining proper records of breeding and calving of the animals will ensure a study flow of milk throughout the year. 

· Individual attention to feed each animal according to its production is a must. For this purpose maintain individual production records. 

· Keep up regularity of feeding. Concentrate mix is fed before or during milking, when as roughage after milking. This practice will avoid dust in the shed. 

· Water should be provided to drink at will or at frequent intervals. It is more beneficial, if the animal is maintained on paddy straw as sole rough age.

· Regularity in milking is essential. Increase of milk in the udder will reduce further secretion of milk. Milking thrice is better than twice since 10 - 15 % more milk can be produced. 

· Rapid, continuous, dry hand milking should be practiced without undue jerking of teats. Milking should be done with whole hand, but not with thumb and index finger. 

· Cows should be trained to let down milk without calf suckling. This will held to wean the calves early. 

· Loose housing with shelter during hot part of the day should be provided. The animals will get maximum exercise in loose housing system. 

· Grooming of the cows and washing of the buffaloes before milking help in clean milk production.

· Daily brushing will remove loose hair an dirt from the coat. Grooming will also keep the animal hide pliable. 12.

· Wallowing of buffaloes or water spraying on their bodies will keeI6 the buffaloes comfortable especially in summer. 

· Common ailments should be properly detected and treated. 

· Common vices should be properly detected and care should be taken. Eg. Kicking, licking, suckling etc. 

· Provide at least 60 - 90 days dry period between calvings. If the dry period is not sufficient, the milk yield is subsequent lactation will be reduced. 

· Vaccinate the cows- against important diseases and also guard against insects and pests. 

· Every animal should be numbered and particulars pertaining to milk, fat %, feed taken, breeding, drying and calving dates should be recorded. 

· Check for mastitis regularly. 

General care and management of dry and pregnant animal

· The good care and management practices given to pregnant animal will give good calf and also high milk yield during the successive lactation. 

· Extra concentrate mix of 1.25 to 1.75 kgs should be provided for pregnant animal as pregnancy allowance. Feed good quality of leguminous fodder.

· The animal should not be not - lean - not fat’ condition. 

· Provide clean drinking water and protection from thermal stress. 

· Do not allow them to mix with other animals that have aborted or that are suffering from or carriers of diseases like brucellosis. 

· Allow moderate exercise, which helps in calving normally. Do not tire them by making long distances especially on uneven surfaces. 

· Do not allow them to fight with other animals and take care that they are not chased by dogs and other animals. 

· Avoid slippery conditions, which causes the animal to fall receiving fractures, dislocation etc. 

· If accurate breeding records are available, calculate the expected date of calving. Separate it one or 2 weeks before and shifted to individual parturition pens.

· These pens are thoroughly cleaned and fresh bedding may be provided. 

· Feed one kg extra concentrates during last 8 weeks of gestation.

· Feed laxative about 3 - 5 days before and after calving (Wheat bran 3 kgs + 0.5 gms of Groundnut cake + 100 gms of mineral mixture of salt). 

· Symptoms of delivery may be observed i.e. swelling of external genitalia, swelling of udder, usually majority of animals will deliver without any help.

· If there is any difficulty, provide veterinary help. 

· After parturition external genitalia, flank should be cleaned arid protect the animal from chill and give warm wafer. 

· Placenta will normally leave the cow within 2 - 4 hours after calving. It not takes the help of a veterinarian. 

· Take care of the animal before calving from milk fever. Give calcium supplement. 

· Sometimes the udder will be swollen just before calving. Remove the milk partially. 

· Take care, of the animal, if at all any abortion. 

· Provide always free access to drinking water. 
XII. Common Managemental practices

I. Colostrum feeding

· Colostrum is the first milk secreted after parturition.
· It contains large amount of Gama globulins which are anit-bodies produced by the cow against antigens encounter during her life including those against many disease producing organisms. 
· Colostrums is highly fortified source of nutrient having 7 times the protein and twice the total solids of normal milk, thus it gives an early boost in portion and solid intake.
· It contain higher amount of minerals and vitamin A which are essential to combat disease. Ingestion of these through colostrums substantially increases the calf’s survivability. 
· Absorption of these antibodies provides the calf with an umbrella of passive immunity. 
· Colostrums give a laxative effect which is helpful in expulsion of muconium (first faeces).
· It will be highly useful to feed colostrum in the first 15-30 minutes followed by a second dose in approximately 10-12 hours. 
· First ½ hour to 12 hours of life, calf should be given with colostrum of its 5-8 % of body weight. Then 2nd and 3rd day, it should be of 10% of its body weight.
· The excess colostrums can be stored by refrigeration and can be used to other calves or orphan calves.
Composition of Colostrum

	Constituents
	Colostrum of cow milk
	Colostrum of buffalo milk
	 Normal Milk

	Total solids
	28.30
	31.0
	12.86

	Ash
	1.58
	0.9
	0.72

	Fat
	0.15-1.2
	4.0
	4.0

	Lactose
	2.5
	2.2
	4.8

	Casein
	4.76
	7.7
	2.8

	Albumin
	1.5
	3.6
	0.54

	Globulin
	15.06
	12.5
	-

	Total protein
	21.32
	23.8
	3.34


II. Weaning

· Separation of calf and making independent of its mother for food is known as weaning.
· Now days, early weaning is recommended for better management.
· Under early weaning system, weaned calves housed separately and scientific feeding schedule and managemental practices followed.
· In this method, the cow is not allowed to suckle by its calf after colostrum feeding.
· Instead, the cow is completely milked out and required quantities of whole milk or skim milk are fed to the calf. 
· Weaned calves should be trained to drink milk from pails / nipple pail so that feeding management is easier.
· Weaned calves should be weighed every week and the quantity of milk to be fed is calculated accordingly. 
III. Identification of farm animals

· Identification of animals is must, as a requirement in the daily management, to spot and identify a particular animal in a herd/group/flock. 

Reasons 

· For registration and recording of the parentage in breeding programme / birth 

· For individual feeding of animals. 

· During milking 

· During sale, for participation of animals in the rally, show and exhibition. 

· For treating the animal, heat detection etc. 

Methods of Identification

· Neck chain/Neck rope 

· Ankle band 

· Brisket tag 

· Tail tag 

· Chalk/grease marker  

· Black/light coloured paints 

· Pictures/sketches 

· Photographs 

· Ear tattooing 

· Ear Notching 

· Branding 

· Cold/freeze 

· Hot iron 

· Ear tagging 

1. Ear tattooing

· It is one of the permanent methods of identification system. 

Instruments Required

· Tattooing forceps, tattoo no/letters, 

· Tattooing ink/paste 

Procedure

· The required dies (Numbers and letters) assembled in the tattooing forceps. 

· Locate the area in the ear to be tattooed. (above the cartilage equidistance between tip and cartilage of the ear). 

· Clean the area with alcohol. 

· Position the equipment. Check the Number / letter in a piece of paper before applying in the ear. 

· Then squeeze the forceps for puncturing properly. 

· Rub the tattoo ink / paste on the punctured area. 

2. Ear Tagging

· Most popular method of identification system.  

Equipments required
· Tagging forceps & tags 

Procedure

· Select the tag type (Single piece / Double piece). 

· Use the contrasting ink and style based on the skin colour of the animal. 

· Invert the ear tag into the appropriate applicator. 

· Locate the area in the ear for tagging) (half the way between base and tip of the ear). 

· Puncture the ear with applicator if the tags are non-piercing type. 

· Apply the ear tag by puncturing the ear with the applicator. 

3. Branding

· It is one of the permanent method. 

Hot Iron branding

· A good hot iron branding should be visible and recognizable since it destroys hair follicles located under several layers of the skin and leaved a permanent bald scar on the skin of the animal. 

Required

· Branding irons / Electric branders made up of iron or steel, squeeze chute / Trevice (for restraining) 

Procedure

· Assemble and keep the equipment ready 

· Heat the branding iron 

· Before branding, restrain the animal 

· Check the temperature of branding iron. It should be grey ashes. 

· Then press the iron and shake the handle against the skin for fixing the iron properly. 

· Time of application usually 3-5 sec. 

· The brand marks should be big enough to read identify at a distance and each letter separated 2.5cm to prevent sloughing of the skin. 

· Apply an antiseptic for healing of wound. 

Freeze branding

· Application of cold iron to the skin of the animal causes destruction of melanocytes and white hairs grows on the branded area. 

Equipments Required

· Iron/copper branders, Liquid nitrogen / dry ice and alcohol. 

Procedure

· Assemble the necessary cold branders / iron. 

· Cool the branding irons in the liquid nitrogen or dry ice 

· Before application, restrain the animal 

· Clip the area of the branding site, clean and apply alcohol to the clipped area 

· Apply the cold branders to the clipped area and apply equal pressure by pressing iron properly and evenly on the skin. 

· Time of application 30 sec to 1 min. 

4. Ear notching

· Commonly used in pigs and in beef cattle. 

· Notching means making a ‘V’ shaped notches at specific areas of the ear with the help of a sharp scissors or pincers. 

· For e.g. a notch in lower right ear is no.1. and notch in lower left ear is No.3. 

IV. Castration

· Making the animal unable to reproduce is generally known as castration.

· In India and other South-East Asian countries bullocks are extensively used for agricultural operations. 

· Buffalo is particularly valued as a draught animal in rice growing areas.

· Male cattle and buffaloes meant for work should be castrated. 

Purpose 

· To render the animal docile 

· To induce faster gain in body weight and to improve the quality of meat. 

· To control indiscriminate breeding. 

· To prevent certain genital diseases. 

· Castration also results in lean and slender neck which facilitates the correct fitness of yoke especially in work cattle. 

Precaution 

· Castration should be performed during cold season and strictly avoid rainy season for fear of fly problems. 

· Castrated animals should be rested for few days in clean and comfortable pens. 

Optimum Age 

· Young animals: within 3 months (Surgical method and elastrator) 

· Adult animal: within one year of age (Closed method – Burdizzo castrators) 

Methods

1. Burdizzo method 

· It is also known as bloodless castration. The Burdizzo castrator is used to crush the spermatic cord and thus stopping the blood to the testes.

· This results in atrophy of the testes and stoppage of spermatozoa production.

· After casting, secure the animal. Move the spermatic cord to the side of the scrotum and then clamp the Burdizzo at about 3-5 cm above the testicles and it is held for a few seconds. 
· Then repeat this operation on the same cord at a location about 1cm below the first one. This method is safe, quick and less chance of getting infection. 

2. Open or surgical method 

· Scrotum is opened and testicles are removed, aseptically and the wound is treated with antiseptics. 

· In young bulls the cord may be cut as savagely off but in the case of mature bulls the cord should be twisted before severing it. 

3. Rubber ring or elastrator method
· A strong and tight rubber ring placed around the cord at an early age of calf.

· This creates constant pressure and the testicles are atrophied and absorbed and the ring drops down. 

· Elastrator rings are very painful to the animal and so it is not usually recommended. Optimum age: below 3 months. 

V. Disbudding
· Disbudding means arresting the horn growth at an early age, when the horn root is in the bud stage. 
· Horn serves no useful purpose. 

Purpose 

· Dehorned animals will need less space in the sheds. 

· Cattle with horns inflict bruises on each other that may result in heavy economic losses. 

· Horned animals are a danger to the operator. 

· Dehorned animals can be handled more easily. 

· Prevents the occurrence of horn cancer. 

Optimum age: 15 to 20 days. 

Methods 

1. Hot iron method 

· A specially designed electric dehorner is used for this purpose. This is bloodless method it may be used at any season. 

· The rod heated with electricity has an automatic control that maintain the temperature at about 10000 F, applying it to the horn bud for l0 seconds is sufficient to destroy the horn tissue. 

2. Elastrator 

· A specially made thick rubber ring applied to the base of the horn.

· The rubber band shuts off circulation and the horn gradually comes off. Small buds drop off in 3 to 6 weeks and large horns may take even 2 months. 

· It is a painful method and this method is used on cattle when the horn length is about 5-10 cm. 

3. Chemical method 

· Caustic potash or caustic soda is the common chemical used for dehorning.

· These are available in the form of paste or solution.

· Clip the hair around the horn buds and surrounding area, a ring of Vaseline to protect the eyes against chemicals.

· Rub the chemical over the buds until bleeding occurs.
4. Dehorning saw or clippers 

· When older cattle are to be dehorned a specially designed clippers or saw are used.

· A considerable amount of bleeding may follow the operations. 

· To prevent the bleeding the main horn artery should be tied off with a cotton or silk thread.

· This may be done by sliding a sewing needle under the artery to pull the thread in place before tying.

· It is necessary when sawing or clipping the horns, to take about half an inch of skin in order to get at the horn roots. 

VI. Extra teat removal

· Normal udder should have four severely placed teats of uniform size. But animals with one and even two extra teats are also seen. Such extra teats may be blind or leaky. 

· It should be removed before the calf attains 6 months of age.

· After controlling the calf, the region is thoroughly cleaned and disinfected with Tincture iodine and mark extra teats before removal. These teats are clipped off with scissors. 

· Some more tincture is applied after finishing the process. In the older heifer, suture is put in order to arrest bleeding. 

VII. Dentition and Ageing of Cattle and Buffalo

Ageing of animals is important for the following reasons, 

· To issue soundness certificate 

· To select and purchase livestock

· To know the breeding status of the animal 

· To estimate the value of the animal 

The age of an animal can be estimated from,

· The date of birth available in registers or by 

· Dentition 

· Horn rings 

· Number of young one produced by the animal. 

  Cattle - Dentition
          Temporary dentition:  0/4  0/0  3/3  0/0 

           Permanent dentition:  0/4  0/0  3/3  3/3 

· At birth: Calves are usually found to have their 8 incisors and 3 pre molars of the temporary dentition easily palpable below the gums. 

· At 1 month: 8 temporary incisors have their crowns free from the gums and the teeth are quite prominent and well defined. The three temporary molars are well up and wearing. 

· At 6 months: The teeth are well placed in the jaw and are no longer overlapping. 

· At 1 year: The most marked change between this time and 6 months of age is the wear of the temporary incisors. 

· At 2 years: The first pair of permanent central incisors re​place the corresponding temporaries and the first and second molars push out the temporaries and cut through the gums. 

· At 2 1/2 - 3 years: The second pair of permanent medial incisors replace the corresponding temporaries. 

· At 3 - 3 1/2 years: The third pair of permanent lateral inci​sors replace the corresponding temporaries. 

· At 4 years: The last pair of permanent corner incisors replace the corresponding temporaries. 

· At 4-5 years: The teeth are slightly worn along their cutting edges, and they occupy a less crowded position. 

· At about 6 years: The surface of wear has reached practically half-way across the upper surface of the teeth, and a portion of the root is exposed. 

· At 10 years: The greater parts of the crowns have worn from the teeth and only a little cup-shaped piece of enamel remains. 

· At about 12 to 14 years: Only the stumps of the teeth remain. 

· In horned breeds of cattle a rough estimate of age can usually be made by counting the number of rings round the bases of the horns. The first ring appears at about 2 years and there​after one ring is added annually.

	Type of teeth
	Age of eruption

	1st pair central incisors
	2-2 ½ years

	2nd pair central incisors
	3 years

	3rd pair central incisors
	4 years

	4th pair central incisors
	4 ½ years


	Type of teeth
	Age of eruption

	1st pair molars
	2 years

	2nd pair molars
	2 ½ years

	3rd pair molars
	3 years

	4th pair molars
	3 ½ years

	5th pair molars
	4 years

	6th pair molars
	4½ years


· Full mouth in country breed - 4 1/2 years.

VIII. Transport of Cattle and buffalo

General conditions for transport of animals

· Healthy animals should be transported and a qualified veterinarian should certify it.

· Young animals should be separated from adult animals and advanced pregnant state animals should be separated from other animals.

· When animals are transported from endemic area, necessary permission should be obtained from concerned authorities for proper health condition.

· 14 days prior to transportation necessary vaccination procedure should be completed for the particular livestock.

· During transport all the livestock should be given humane treatment 

· Sufficient quantity of feed and fodder should be carried during transport 

· The vehicle should be examined for cleanliness, the floor and walls shall be undamaged and should be free from nails and other sharp edges 

· The vehicle should be sprayed with disinfectant solution 

· Materials for bedding such as straw or hay should be placed on the floor to avoid injury and the bedding should not be less than 5 cm thickness 

· Animals during transport should not be tied up at leg. 

· Each consignment shall bear a bold red label showing the following particulars 

· Number and kind of animals loaded 

· Name and address and telephone number of the consignor (sender) and consignee (receiver) 

· Quantity of ration to be fed 

· Consignee should be informed about the train or vehicle in which the consignment of cattle is sent and its arrival time in advance 

· In case of journey for more than 12 hours an attendant should be present at all the time and should ensure the proper conditions are maintained during transport.

· Cattle, sheep and goat should be unloaded by every 8 hours and should be watered. The attendant should not permit the sheep and goat to sit down during transit. 

· Apart from the above general condition some species of livestock require specific conditions for transport and it also depends upon the mode of transport.  

General conditions for train transport

· Animals shall be transported by passenger trains only. In areas where such trains are not run, the equines may be transported by goods trains provided that special precautions are taken. 

· Ordinary Cattle wagon when used for transportation of horses, ponies, mules and donkeys along with their foals, shall carry not more than 6 of these animals on broad gauge, 4 on meter gauge and 3 on narrow gauge. Attendants shall be allowed to travel along with the animals in each wagon. 

· In extreme summer, water shall be sprinkled over the wagons by the railway authorities to bring down temperature; ice cubes in specially made containers may be placed inside the wagon if recommended by veterinarian. 

· Every wagon shall have 2 attendants if the animals are more than 2 in number. 

· Animal shall be loaded parallel to the rails facing each other. 

· Material for padding (Kapok) such as paddy straw shall be placed on the floor to avoid injury if an animal lies down. This shall not be less than 6 cm thick. 

· Rations for the journey shall be carried in the middle of the wagon. 

· To provide adequate ventilation the upper door of one side of the wagon shall be kept open and properly fixed.

· This door of the wagon shall have wire gauge welded to it to prevent burning cylinders from the engine entering the wagon and leading to the outbreak of fire. 

· 2 breast bars shall be provided on each side of the wagon one at a height of 60 to 90 cm and other at 100 to 110 cm. 

· Valuable animal like horses and donkey, stallions, race horses and brood mares shall be transported in EH or EHH horse box. These shall be provided by the railways. 

General conditions for Sea transport

· All ships detailed for conveying animals shall be inspected for fittings by a board consisting of a marine and a veterinary officer. 

· The ship may preferably be of shelter deck type and have ample mechanical ventilation, good drainage and arrangements for exercising the animals. 

· Horses may normally be accommodated in a single stalls and mules in pens. Each pen holding 4 to 5 mules. 

· Providing portholes and permanent air trunks or electric powers on all decks shall ensure more ventilation. Exhaust fans shall be installed to below out foul air. 

· The pens shall be mucked out twice day decks scrubbed once every 24 hours. This shall be done when animals are being exercised. 

· All standings shall be towards the ship with heads facing inwards. 

· Length between breast rail and back lining shall be 2 metres. Breast rails shall be 1.1 m from the platform. 

· Passage between 2 rows of pens should be not less than 1.5 metres. 

· Parting boards between pens shall be 3 metres. 

· To avoid distress especially during hot weather the ship may sail immediately after embarking. 

· Entries (stallions) shall not be kept in same decks. 

· Clots and fillies shall be kept on the exposed decks. 

· A pharmacy and spare stalls for 5% animals shall be made available. 

General conditions for Air transport

· In aircrafts animals are either secured in crates of 2 to 3 horses each or kept tied in pens 4 to 5 to each pen.

· The floors of aircrafts are provided protected by a thick layer of wood shavings and covered with polyethylene sheets. Sides of the body are well padded. 

· All animals shall be administrated tranquilizers before loading. If an animal becomes considerable within the aircraft it shall be destroyed.

· A horse killer should always be carried for this purpose. 

· All aircraft for transporting animals shall be inspected for fitting etc by a board comprising an air force and veterinary officer. 

· Entires (stallions) and brood mares shall not be accommodated in same crate. 

· Loading shall be effected through ramps or lifts. 

· An attendant shall accompany the animal consignment. 

· A veterinary first-aid kit with the veterinarian shall always be available in the aircraft. 

· Coir matting shall be placed on the floor so that loaded animal does not produce any sound during journey. 

· Hay bundles shall be placed in between the hind legs and sides of the aircraft. 

Transport of Cattle

· It must be accompanied with a valid health certificate indicating fitness of the animals for transport and their selves being free from any contagious or infections disease and in the absence of this certificate, the carrier shall not accept the consignment; the average space provided per cattle in railway wagon vehicle shall not be less than two square meters; hungry and thirsty cattle should not transported; cattle in advanced pregnancy shall not be mixed with young cattle to avoid stampede during transportation .

Transport of cattle by train

· The average space provided per cattle in Railway wagon or vehicle shall not be less than two square metres. 

· Suitable rope and platforms should be used for loading cattle from vehicles.

· In case of railway wagon the dropped door of the wagon may be used as a ramp when loading or unloading is done to the platform. 

· Cattle shall be loaded after they are properly fed and given water.

· Cattle in advanced stage of pregnancy shall not be mixed with young cattle in order to avoid stampede during transportation. 

· Watering arrangements on route shall be made and sufficient quantities of water shall be carried for emergency.

· Sufficient feed and fodder with adequate reserve shall be carried to last during the journey. Adequate ventilation shall be ensured. 

· When cattle is to be transported by rail. An ordinary goods wagon shall carry not more than ten adult cattle or fifteen calves on broad gauge, not more than six adult cattle or ten calves on metre gauge, or not more than four adult cattle or six calves on narrow gauge. 

· Every wagon carrying cattle shall have at least one attendant. Cattle shall be loaded parallel to the rails, facing each other. 

· Rations for padding, such as straw, shall be placed on the floor to avoid injury if a cattle lies down and this shall not be less than 6 cm thick.

· Rations for the journey shall be carried in the middle of the wagon. 

· To provide adequate ventilation, upper door of one side of the wagon shall be kept open properly fixed and the upper door of the wagon shall have wire gauge closely welded mesh arrangements to prevent burning cinders from the engines entering the wagon and leading to fire outbreak. Cattle wagons should be attached in the middle of the train. 

· Two breast bars shall be provided on each side of the wagon, one at height of 60 to 80 cm and the other at 100 to 110 cm. 

· Cattle-in-milk shall be milked at least twice a day and the calves shall be given sufficient quantity of milk to drink. 

· As far as possible, cattle may be moved during the nights only. During day time, if possible, they should be unloaded, fed, given water and rested and if in milk, milking shall be carried out. 

Transport of Cattle by road or truck

· Transport by road or truck has the convenience of loading at the farm and direct transit to the point of market.

· The absence of repeated handling and disturbance associated with it and consequent avoidance of serious weight loss.

· But the poor road condition and longer distance to be traveled cause comparatively higher cost per km than rails. 

· When cattle are to be transported by goods vehicle the following precautions are to be taken namely 

· Specially fitted goods vehicles with a special type of tail board and padding around the sides should be used. 

· Ordinary goods vehicles shall be provided with anti-slipping material, such as coir matting or wooden board on the floor and the superstructure, if low, should be raised. 

· No goods vehicle shall carry more than six cattle. 

· Each goods vehicle shall be provided with one attendant. 

· While transporting, the cattle, the goods vehicle shall not be loaded with any other merchandise and 

· To prevent cattle being frightened or injured, they should preferably, face the engine. 

IX. Disinfection

· Disinfection means destruction of pathogenic micro organisms from a place so that the place becomes free from infection.

· Disinfectant, germicide, antiseptic is a substance able to kill organisms and their spores.

· Disinfection can be brought about with the help of physical, chemical and gaseous agents. Most disinfectants are chemical agents. 

Types of disinfection 

· Physical disinfectant 

· Chemical disinfectant 

· Gaseous disinfectants 

Physical disinfectant 

· Heat destroys microorganisms by denaturation of their cellular proteins through oxidation. 

· Heat can be used in tow forms for sterilization dry and moist. 

Dry heat 

· Dry heat may be applied in the form of flame (300°C) to floors, walls and surface. 

Moist heat 

· Moist heat is far more effective than dry heat. It can be applied in the form of steam.

· Moist heat is more effective for disinfection of equipment, utensils etc. 

Radiation

· The bactericidal effect of solar radiation due to the presence of ultraviolet rays in sunlight is a good disinfectant. 

· Pathogens like Brucella are killed in 4-5 hours direct sun light exposure. Artificial UV lambs can also be sued for disinfection. 

Filtration

· The technique has been used to control microbial population in air, water and biological materials. 

Desiccation 

· This process removes moisture from microorganisms, the drying effect varying with the type of microorganisms. 

Chemical disinfectant 

· These are very widely used in veterinary practice, as their aqueous solutions are easy to prepare.

· They are cheap and have a broad spectrum of activity.

· A good disinfectant neither stains nor damages materials.

· It is free of undesirable odours. 

· Most of the commonly used disinfectants fall into one of the major categories mentioned below,

Acid and alkali 

· Eg. Boric acid: 4-6% 

· Sodium hydroxide (1,2 and 5%) is available as lye for disinfection of animal houses. 

· Calcium hydroxide (lime water, slaked lime) 

Aldehyde 
· Formaldehyde (5-10%) can be used for washing floor of animal houses. 

· Glutaraldehyde 2% aqueous solution is useful for sterilization of instruments. 

Detergents and Soap 
· These are used mainly for washing. They remove grease, dirt and Other organic matter, which tend to reduce the efficacy of disinfectants.

· Eg. Quarternary ammonium compounds; cetavlon; savlon 

Halogens
· This important group of disinfectants finds wide use in veterinary and dairying practices.

· A process of oxidation following exposure to either chlorine or iodine brings about the destruction of pathogens.

· Gaseous chlorine, hypochlorite and organic chloramines are commonly used.

· Bleaching powder (calcium hypochlorite) are commonly used disinfectants. 

Metallic compounds 

· Copper sulfate (5mg/lit) can be used. 

Oxidizing agents 

· Potassium permanganate (1-2mg/lit) can be used. 

Phenols 

· This group includes cresol (3-5%), Lysol(3-5%), thymol, tar acids and hexachlorophene.

· Phenol 0.5 to 5% can be used in veterinary practice. 

Sodium carbonate 

· 2.5-4% can be used for farm building 

Bleaching powder (chlorinated lime) 

· It is available in the form of white powder.

· 1 kg of bleaching powder can be used with 25 litres of water makes a very good deodorant. 

Sodium hypochlorite  

· It is similar to bleaching powder.

· It is a powerful germicide in the absence of organic matter. 

Quick lime (calcium Oxide) 

· Fresh lime is a good disinfectant.

· It is used in the burial pits to dispose the carcass and for land application. 

Calcium hydroxide (slaked) 

· Commonly used in white washing of the walls. It act as disinfectant also.

· While white washing 5% phenol can also be add for more effect. 

Gaseous disinfectants are

· Formalin gas 

· Ozone gas 

· Cresol gas 

X. Quarantine

· Quarantine is the process of segregating apparently healthy animals (especially animal being introduced into a herd or into the country for the first time) which have been exposed to the risk of infection. 

· Quarantine period depends on the incubation period of diseases. In practice, a minimum period of 30 to 40 days has been generally accepted as the reasonable period; but in case of diseases like rabies this period is up to 6 months. 

· Normally newly purchased animals and animals returned from show should be kept in the quarantine shed.

· The shed should be constructed at the entrance of the farm. 

· They should be dipped or sprayed on the 25th / 26th day to remove the ectoparasites. 

XI. Isolation

· Isolation is the process of segregation of affected and in contact animals from the apparently healthy ones, in the event of outbreak of a contagious disease.

· Such segregated animals should preferably be housed in a separate isolation shed situated far away from the normal animal house. 

· If a separate shed is not available the animals for isolation should be tied at one end of the shed as far away from the apparently healthy stock as possible. 

· Attendants and equipment for sick animals should be ideally separate.

· If due to practical reasons this is not possible the sick animals should be attended only after the healthy stock.

· The equipment should be thoroughly disinfected after use in the isolation group. 

· The attendant should wash his hands, feet and gumboots in antiseptic lotions and change his cloths.

· The isolated animals are brought back to the healthy herd only after they are fully recovered and the chance of passing on infection is removed. 
XII. Deworming

· Deworming should be started from the first week of calf.

· A single oral dose of 10 g piperazine adepate is recommended for the calves preferably in the first week of life to control neonatal ascariasis especially in buffalo calves.
· Deworming should be done every month for first 6 months, thereafter once in three months.

· The deworming drugs and dose should be consulted with qualified veterinary doctor.

· Over dose and under dose of deworming drugs should be prevented to check the side effects.

XIII. Vaccination 

· Vaccination of calves and adult animals is an essential practice to prevent the disease outbreak in farm animals.

· It should be started from the first four months of calf life.

· Anthrax, Brucellosis, Black Quarter, Hemorrhagic Septicemia and Foot and mouth Disease are the major diseases against which vaccination should be done for dairy animals. 

· Vaccination should be perform by qualified veterinary doctor and should be done at proper season for a particular vaccine.

· While purchasing vaccine, expiry date should be checked and should keep the vaccine in ice cubes upto vaccination.

Vaccination schedule for calves

	vaccine
	Age

	Foot and mouth
	2 to 4 months (first vaccination), 2 to 4 months after first vaccination, twice a year thereafter.

	Brucella
	4 to 8 months

	Black quarter( first vaccine)
	8 weeks before weaning

	Anthrax

Black quarter( 2nd vaccine)

Hemorrhagic septicemia
	6 months


Vaccination schedule for adult animals
	Vaccine
	Months

	Foot and mouth
	January to February

	Abortion causing brucellosis 
	March to April

	Anthrax disease
	April to may

	Foot and mouth disease( twice a year)
	June to July

	Black quarter
	August to September( before monsoon)

	Hemorrhagic septicemia
	September to October


IVX. Isolation of sick animals

· Isolation is the process of segregation of affected and in contact animals from the apparently healthy ones, in the event of outbreak of a contagious disease.
· Such segregated animals should preferably be housed in a separate isolation shed situated far away from the normal animal house. 
· If a separate shed is not available the animals for isolation should be tied at one end of the shed as far away from the apparently healthy stock as possible. 
· Attendants and equipment for sick animals should be ideally separate.
· If due to practical reasons this is not possible the sick animals should be attended only after the healthy stock.
· The equipment should be thoroughly disinfected after use in the isolation group. 
· The attendant should wash his hands, feet and gumboots in antiseptic lotions and change his cloths.
· The isolated animals are brought back to the healthy herd only after they are fully recovered and the chance of passing on infection is removed.  
XV. Proper time breeding of the animals

· Animals exhibiting oestrus signs only should allow for breeding.

· Oestrus animals should be breed at their mid oestrus stage in order to get maximum conception rate.

· If oestrus signs observed in morning, breeding should be done in the evening.

· If oestrus signs observed in evening, breeding should be done in the next day morning.

· Breeding may be through matured disease free bull or artificial insemination.

· Artificial insemination should be done by qualified veterinary doctor in order to get efficient practice.

XVI. Proper time pregnancy diagnosis 

· Pregnancy diagnosis is essential; within 60-90 after breeding for confirm the pregnancy.

· This should be done by qualified veterinary doctor.

· This facilitates optimal feeding and care of pregnant animals in positive animals.

· This provides clear way to breed the animal in next oestrus in negative cases.

· Proper pregnancy diagnosis reduces the intercalving period and increases the production.
XVII. Insuring the animals

· It provides protection mechanism to the farmers and cattle rearers against any eventual loss of their animals due to death and to attaining qualitative improvement of livestock and their products.

· Farmers (small/ large/ marginal) and cattle rearers having the cross breed and high yielding cattle and buffaloes are the eligible beneficiaries.

· Covered risks are death of cattle due to accident inclusive of flood, cyclone, famine or any other fortuitous circumstances, diseases, surgical operations, riot, strike, terrorism and earthquake.

· Animals can be insured for maximum (100%) of their current market value.

· The General Insurance Corporation of India (GIC), New India Insurance and Oriental insurance are the major insurance companies providing cattle and buffalo insurance.

· For insuring animals, the farmers and animal owners first have to contact their nearest government veterinary doctors / qualified veterinary practitioners / Animal Husbandry department.

XVIII. Disposal and utilization of carcass

· The primary purpose of safe disposal of carcass is to ensure the check and spread of disease either to other susceptible animals or humans. 

· Carcasses of animals may be disposed of by sending them to knackeries or by burial or burning. 

Burial of carcasses 

· Burial a suitable site should be selected. The burial place must be distant from a well or water course and there is a sufficiency of subsoil to allow a depth of 6 feet above the carcass. 

· The carcass must be buried in its skin, be covered with a sufficient quantity of quicklime or other disinfectants.

· The dead animals should be arranged upon its back with feet upwards. 

· The skin is slashed inside the pit all cases except ;in the case of anthrax.

· As the small of carcass may attract foxes and dogs the area of the burial needs to be disinfect with coal tar which will act as detergent for sufficient length of time. 

Incineration/cremation/burning of carcasses 

· There are 4 methods of cremation 

· Pit method

· Surface burning method 

· Flame gun method

· Incineration in a destructor

Pit method

· Pit method for the carcass of a large cow dig a pit measuring about 7 feet long, 4 feet wide and 18 inch deep is dug. 

· A trench about 9 inches wide and 9 inches deep is next dug right across the bottom of the pit, the ends of this cross trench being the bottom of the pit, and sloped upwards so as to reach ground level about 2.5 feet from the edge of the pit. 

· The object of this trench is to provide for draught and to facilitate the lighting of the fire. The fire may be laid in the following sequence. 

· Fill the trench with straw soaked with paraffin to provide lighting points. 

· Place a few piece of heavy timber, iron rails at intervals across the ventilation trench so as to prevent its obstructions. 

· Cover bottom of pit with thin pieces of wood. 

· Add large pieces of wood. 

· Saturate with paraffin. 

· Add coal 

· The fire is started by lighting the straw at one or both ends of the lighting points. 

Surface burning method 

· This method can usefully be adopted when labour is scarce or when the nature of ground is not suitable for construction of pit i.e., when the land is water logged. 
· Two parallel trenches about 5 feet long, 9 inches wide and 9 inches deep and 2 feet apart are dug in the direction of the prevailing wind at the site selected for cremation. 
· The carcass is placed over the trenches.
· Coal is placed on and around the carcass. 
· Wood is soaked with paraffin. 
· A small quantity of paraffin saturated straw is added, the fire is then lit. 

Flame gun method

· No pit or trench is required in this method. The carcass is placed on ground or corrugated iron sheet and a powerful flame directed towards it, destroy the carcass. 

· The time taken depends on the number of flame guns used and the size of the animals. 

XIX. Daily farm routine or day-to-day operation in an ideal dairy farm
	Time(hours)
	
	Farm Operations

	03.00-03.30
	1.
	Cleaning/brushing of milch animals

	03.30-05.00
	1.
	Feeding half of the daily concentrate ration just before milking

	
	2.
	Milking cows

	05.00-05.30
	1.
	Delivery of raw milk (in cans) to milk pick up van of dairy plants and receiving previous day’s empty cans

	
	2.
	Washing and disinfection of milking barns

	05.30-08.00
	1.
	Cleaning of milk cow sheds.

	
	2.
	Feeding of dry/green fodder to milch stock

	
	3.
	Cleaning of farm premises

	
	4.
	Isolation of sick animals

	
	5.
	Isolation of “in-heat” cows for artificial insemination

	
	
	Note: use milkers at the rate of one for every 12-14 cows, for all the above operations.  Milkers go off duty by 8 am and farm labour come on duty

	08.00-12.00
	1.
	Cleaning calf, maternity, dry stock, bullock and bull sheds

	
	2.
	Feeding half of the daily concentrate ration to calves, pregnant cows and bulls

	
	3.
	Exercising and grooming of bulls

	
	4.
	Treating sick animals.

	
	5.
	Breeding cows that are “ in-heat”

	
	6.
	Harvesting, chaffing and feeding of green fodder to all the stock.  Manger in all sheds should be filled with green fodder

	
	
	Note: animals should be taken for grazing (if practiced) between 9 a.m and 2 p.m. in winter and between 6 a.m and 10 a.m. and again between 5 p.m. and 7 p.m. in summer

	12.00-13.00
	1.
	Lunch cum rest period for labourers

	13.00-15.00
	1.
	Miscellaneous jobs of dairy farm like stock identification, periodical vaccination, preparation of concentrate mixture, repair of farm fences, fitting and repair of equipments, rope and halter making, weekly scrubbing and white washing of drinking water tank, manure disposal/conservation, hay and silage making, periodical spraying of animal houses with suitable pesticides, periodical deworming of stock, clipping of hair from sides and hind quarters of cows; grooming, toe trimming, dehorning of calves, attending to sale and purchase of livestock and their transportation, fitting and training of cows for show.

	
	
	Note: the dairy manager should planed the jobs well in advance in such a way that they are evenly distributed over the week. Some jobs may require longer time and the labour have to work extra time on such occasions.

	
	
	Milkers come duty by 14.30 hours and remain up to 1730 hours whereas general farm labour go off duty by 1700 hours.

	14.30-15.00
	1.
	Washing/brushing of milch cows by milkers

	15.00-16.30
	1.
	Feeding the other half of daily concentrate ration to milch cows just before milking

	
	2.
	Milking

	
	3.
	Cleaning calf, maternity, dry stock and bull sheds and feeding the other half of concentrate ration to calves, pregnant cows and bulls

	16.30-17.00
	1. 
	Delivery of milk (in cans) to milk pick-up vans of milk plants and collection of morning’s empty cans.

	
	2.
	Washing and disinfection of milking barns

	
	3.
	Feeding dry and green fodder to calves, dry stock and bulls

	17.00-18.30
	1.
	Cleaning of milk cow shed.

	
	2.
	Feeding green / dry fodder to milch stock

	
	3.
	Cleaning of farm premises.

	18.30-03.00
	
	Night watchman on duty


XX. Registers to be maintained in a dairy farm
· Daily stock register 
· Birth/calving register 
· Calf / young stock register 
· Adult stock register 
· Breeding register/ AI register 
· Weighment/ growth register 
· Milk yield and distribution register 
· Sales/ disposal register 
· Mortality register 
· Feed stock register 
· Fodder stock register 
· Receipt/ Income register 
· Herd health register 

Importance of record keeping
· The complicated job of management of a dairy herd requires sound planning for synchronization of all the inputs and all the factors that are chain linked to each other.
· It requires day to day planning, coordination, execution and evaluation, keeping in mind, the ultimate objective.
· This is possible only when the manager has all the facts pertaining to the stock before him. Such facts can be obtained from production and reproduction records. 
On-herd uses of records 

· Each animal in the herd is identified with respect to their production performance. 
· Close management and appropriate feeding levels can be provided on the basis of production level. 
· Efficiency of culling and selection has been increased which in turn will increase the profit rate. 
· Relative influence of feeding, management and breeding can be assessed on production performance. 
· Livestock marketing can be promoted on the basis of performance records. 
Off-herd uses of records 

· Comparison of herd performance between and within breeds is possible. 
· Superior stock can be identified for extensive use in breeding programmes. 
· Herd and breed registration programmes can be implemented more effectively. 
· Realistic research, development planning and plan implementation are possible. 
· It should help the dairy manager / farmer to produce more quantity of milk at lower cost. 
· It should provide required data to the administrators (for planning), research organizations (for processing and analyzing the enterprise scientifically), breeders (for formulating selection and breeding programmes) and extension personnel (for getting feedback information from the farmers). 
XXI. Common Vices of animals, their prevention and control

· Vices are abnormal or bad habits shown by the animals.

1. Eye rolling


· The eyes are moved around in the orbit at a time when no visible object is present. 

· Normally seen in calves confined in crates and stand immobile for extended period.  

2. Tongue rolling 

· The tongue is extruded from the moth and moved by curling and uncurling outside or inside the mouth with no solid material present.  

· This condition occurs in all ages and breeds but young adult cattle and certain breeds such as Brown Swiss are exhibiting it most frequently. 

· Factors responsible for these vices may be hereditary, continuous confinement, feeding of low roughages.  

· Control method includes insertion of a metal ring through the frenulum of the tongue, dietary inclusion of salt mixture, free movement.

3. Licking and eating own hair, wool


· Many young calves housed in individual crates, early weaning leads to licking those parts of their bodies which they can reach, this results in ingestion of large quantities of hair wic aggregates into hair balls or bezoars in the rumen.  

· This vice is more common in calves moved from individual pen to group housing.  

4. Sucking and eating solid objects 


· Recently weaned calves will often suck and lick the walls, bars of their pen. 

· This can be controlled by regular creosote paint of wood surface.  Feeding good quality concentrate and roughage will minimize the incidence.

5. Intersucking by calves 

· Calves separated from their mothers suck and lick at their own bodies, at objects in their pens and at parts of the bodies of other calves. 

· The commonly suck on the navel, prepuce, scrotum, udder and ears of other animals.   

6. Intersucking or milk sucking by adult animals 

· This behavior involves a cow or bull sucking milk from the udder of a cow. 

· Cattle suck milk from herd mates and choose the same lactating animal.  

· This vice may lead to loss of milk yield and damage to teat. 

· Proper feeding management and herd supervision can minimize such incidents.
XXII. Economics of Dairy farming (10 Cows – 1 year)

I.    Assumptions

1. Cost of  cow yielding 10 litres of milk / day is taken at Rs.15,000

2. Floor space required / Cow is 50 sq.ft Cost of construction of shed is taken @ Rs.150/ sq.ft and cost of equipment is taken @ Rs.600 / cow.

3. Depreciation on building and equipments is taken 10% & 20% per annum respectively.

4. One labourer will be employed and paid @ Rs.15000 annum.

5. Insurance charge is assumed as 6% of the value of animals.

6. Each animal will be fed with 4 kg of concentrate, which will be reduced to 2 kg during dry period.

7. Cost of one Kg of concentrate is taken @ Rs.8.00

8. Intensive cultivation of greens in 2 acres of land will satisfy the necessary green fodder requirement of the cows.
II.
Fixed Investment
                           

                                                                            Rs.      
1. Cost of 10 cows @ Rs.15000 / cow
     1,50,000

2. Cost of building @ 50 sq.ft/cow @ Rs.150/sq.ft
75,000

3. Cost of equipment @ Rs.600/cow
6,000



------------


Total Fixed Investment
2, 31,000



------------
III. Fixed cost 



1. Interest on fixed investment @ 15% / annum
34,650

2. Depreciation on building @ 10% / annum
7,5000

3. Depreciation on equipment @ 20% / annum
1,2000

4. Insurance charges @ 6% of value of animals
9,000

5. Cost of Labour @ Rs.14400 annum
15,000

6. Cost of cultivation of fodder
40,000



------------


Total fixed cost
1, 07,350



------------
IV. Variable cost 



1. Cost of concentrate @ 4kg / cow/day for 300 days


and 2 kg/cow/dry for 65 days 13300 X Rs.8
1, 06,400
2. Veterinary Charges @ Rs.400
4,000


3. Electricity charges @ Rs.150 / month 
1,8000

4. Miscellaneous cost @ Rs.100/cow/year
1,000



------------


Total Variable cost
1, 13,200



------------

V.
Total cost (III + IV)
2, 20,550



VI. Returns 

1. Sale of milk @ 10 litres/cow/day
2,85,000


for 300 days @ Rs.9.50 /litre

2. Sale of manure @ Rs.300/cow/yr
3,000

3. Sale of empty gunny bages @ Rs. 8 /bag
2,660



------------


Total Returns
2, 90,660



------------

Net return / year (VI –V) = RS 70,110/-
XIII. Farm machineries

I. Chaff cutter

1. Hand operated chaff cutter

· It is works on Manual.
· It gives the length of cut 3/8” to ½” and 1/2” to 5/8”.

· Before starting the machine, fill the main gear box with 200 to 250ml. lubricating oil No.90 and the outer gear box with 100 to 150ml. lubricating oil No.90.

· Never use blank oil any use oil.

· Always keep the blades sharp. 
· Keep a distance of 1/16” or 1.5mm between blade and mouth piece.
 2. Motor operated chaff cutter (2 roller with motor)

· It is works on 1 H.P. electrical motor. 

· RPM required is 1440.

· The weight of machine is 95 kilo gram.

· The cutting capacity of this machine is 250- 300 kilogram per hour.

· It gives the length of cut 3/8” to 1/2“ and 1/2” to 5/8”.
· Before starting the machine, fill the main gear box with 200 to 250ml. lubricating oil No.90 and the outer gear box with 100 to 150ml. lubricating oil No.90.

· Never use blank oil any use oil.

· Always keep the blades sharp. 

· Keep a distance of 1/16” or 1.5mm between blade and mouth piece.

3. Motor operated chaff cutter (3 roller with motor)

· It is works on 1.5 H.P electrical motor.

· RPM required is 1440. 

· The weight of this machine is 125 kilogram.

· It gives the length of cut 3/8” to 1/2“and 1/2” to 5/8”.

· The cutting capacity of this machine is 400-500 kilogram per hour.

· Before starting the machine, fill the main gear box with 200 to 250ml. lubricating oil No.90 and the outer gear box with 100 to 150ml. lubricating oil No.90.

· Never use blank oil any use oil.

· Always keep the blades sharp.

· Keep a distance of 1/16” or 1.5mm between blade and mouth piece.

4. Motor operated chaff cutter (heavy duty)  

· It works on 2 H.P. electrical motor.
· The cutting capacity of this machine is 1000-1500 kilogram per hour.
· It gives the length of cut 3/8” to 1/2“and 1/2” to 5/8”.

· RPM required is 1000-1250.

· Before starting the machine, fill the main gear box with 200 to 250ml. lubricating oil No.90 and the outer gear box with 100 to 150ml. lubricating oil No.90.

· Never use blank oil any use oil.

· Always keep the blades sharp.

· Keep a distance of 1/16” or 1.5mm between blade and mouth piece.

II. Milking machine

1. Hand operated milking machine

· Operating Vacuum
    :  Manual Pump Operated (Adjustable)
· Milking Power
            :  1 – 4 Cows per hour
· No. of Can’s

    :  One (Capacity of 15 Lits)

· No. of Operating Persons :  One

2. Motor operated Pistan type milking machine-YDH 1

· Machine model      - YDH-1

· Operating vacuum - 0.04- 0.05 Mpa (adjustable)

· Pulsation time       - 64 times per minute

· Electricity need     - 0.55 KW

· Voltage                - 220 V or 380 V 

· Milking capacity    - 10-12 cows per hour

· Motor speed         - 1440 rpm per minute

· Number of cans    - one (capacity of 25 kg)

· Needed persons    - one

· Teat cups             - one set 

3. Motor operated Pistan type milking machine- YDH 2  

· Machine model      - YDH-2

· Operating vacuum - 0.04- 0.05 Mpa (adjustable)

· Pulsation time       - 64 times per minute

· Electricity need     - 0.55 KW- 0.45 KW

· Voltage                - 220 V or 380 V 

· Milking capacity    - 20-24 cows per hour

· Motor speed         - 1440 rpm per minute

· Number of cans    - two (each capacity of 25 kg)

· Needed persons    - one

· Teat cups             - two set

4. Motor operated vacuum type milking machine-YD 1

· Machine model      - YD-1

· Operating vacuum - 0.04- 0.05 Mpa (adjustable)

· Pulsation time       - 60-80 times per minute

· Pulsation rate       - 60 / 40

· Electricity need     - 1.1 KW

· Voltage                - 220 V or 380 V 

· Milking capacity    - 10-12 cows per hour

· Motor speed         - 1440 rpm per minute

· Number of cans    - one (capacity of 25 kg)

· Needed persons    - one

· Pump capacity      - 250

· Teat cups             - two set

5. Motor operated vacuum type milking machine-YD 2

· Machine model      - YD-2

· Operating vacuum - 0.04- 0.05 Mpa (adjustable)

· Pulsation time       - 60-80 times per minute

· Pulsation rate       - 60 / 40

· Electricity need     - 1.1 KW

· Voltage                - 220 V or 380 V 

· Milking capacity    - 20-24 cows per hour

· Motor speed         - 1440 rpm per minute

· Number of cans    - two (each capacity of 25 kg)

· Needed persons    - one

· Pump capacity      - 250

· Teat cups             - two set

III. Brush cutter

· Engine mode l- Vcbc 2349

· Engine type   - 2 stroke engine, single cylinder and air cooled gasoline engine.

· 2 cycle IOL/ gasoline- 1:25

· Engine displacement- 49 cc

· Maximum power speed- Diaphragm

· Starting method- recoil method/ Petrol.

· Blade- metal blade. 

IV. Feed grinding machine

V.  Cream separator
