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PREFACE

During the early part of the Twentieth century, livestock was a symbol of
prosperity for rural families in India. Cattle, buffaloes, sheep and goats were
means of economic security, source of nutritious diet and above all, a part
of the agricultural family tradition to maintain some of these animals.
However, over a period of time, due to the population pressure on land,
demand for more food grains, introduction of mechanization in agriculture,
genetic erosion of livestock and other factors, there was a gradual decline
in the contribution of income from the livestock component. This might have
led the farmers to neglect their livestock although they continue to maintain
them, disproportionate to their land holding and fodder resources, practically
at zero cost.

Today, India has the largest livestock population in the world, and it is one
of the natural resources gifted by Mother Nature for our survival. But we need
to breed them to preserve their genetic superiority, nourish them with
balanced feed and protect them from diseases, so that the productivity of
these animals is maintained at a high level. Selective breeding is the
standard method of breed improvement, but the progress is very slow.
However, in the case of cattle, cross-breeding with exotic dairy breeds can
give a tremendous boost to the milk production. As a result, the cross-breds
born to the non-descript cows can produce 5 - 10 times more milk than their
mothers, and a herd of 2 - 3 such cross bred cows can provide sustainable
livelihood to a rural family.

Presently, our cattle population is 192 million, of which less than 5 - 8%
belong to the category of recognised indigenous breeds. While the top
priority is to preserve and further improve this precious germplasm, serious
thought should be given to upgrade the remaining 90% of the non-descript
cattle wealth. We feel, the best way is to use this population as seed-beds
for producing outstanding cross-bred cows and bullocks. This would also
demonstrate the significance of these so called "Street Cattle" in supporting
the livelihood of millions of our rural families.

Cross-breeding programme although introduced long ago, could not
accelerate as anticipated. This is probably because we have not properly
educated the farmers about the management of high-yielding cows. Farmers
also have a wrong notion about the use of cross-bred bullocks in agricultural
operations.



Scientific studies and field experiences have proved that the cross-bred
bullocks can pull the carts with a load of three tonnes on village roads. They
grow fast and are ready for work at 2.5-3 years age, while the Zebu bullocks
require five years. However, the cross-bred bullocks cannot work during the
mid day heat in the summer season and farmers need to modify their
working schedule. But they are certainly superior to the bullocks of non-
descript breeds.

To popularise cross-breeding of our indigenous cows in rural areas, it is
necessary to upgrade the skill of our field technicians with the latest
developments in dairy cattle production and programme promotion. There
is a dearth of technical literature in this subject, for their ready reference in
the field.

Considering these important needs, BAIF has now introduced suitable short
term refreshers' training courses and publications, which can benefit the
Veterinarians, Livestock Development Officers and Farm Managers. We
hope this book will be a useful resource material for the Field Officers, as well
as the Animal Science students to adopt advanced techhiques in Dairy
Cattle Management and serve our farmers better.

I am grateful to the learned scientists who have contributed their valuable
experiences through their scholarly papers. I am also thankful to Dr. V. J.
Sidhaye, Dr. P. A. Deore, Dr. B. R. Mangurkar and our senior animal
scientists for their efforts in editing this book.

MANIBHAI DESAI
President, BAIF



LIVESTOCK PRODUCTION AND
DISEASE IN THE TROPICS

Manibhai Desal
BA/F Development Research Foundation,

'Kamdhenu', Senapati Bapat Road,
Pune 411 016.

Introduction

Amongst the natural resources, livestock has a unique place to support
survival and growth of human civilization and hence the attention has always
been focused on developing appropriate technologies to enhance the
productivity per animal at affordable costs.

Livestock Production In Tropics

A major portion of global livestock population inhabits the tropics. Amongst
these, the important 50 breeds of cattle, 20 breeds of buffaloes, 60 breeds
of sheep, 30 breeds of goats etc. have been evolved. Of them, about 26
breeds of cattle, 7 breeds of buffaloes, 40 breeds of sheep and 18 breeds
of goats exist in India.

Unfortunately, however, the productivity of animals in the tropics is much
lower as compared to that in temperate climate. There are several factors
contributing to the lower productivity of tropical livestock. Besides the
environmental factors causing heat stress, poor quality of nutrition, lack of
adequate health care facilities, improper or poor management practices and
above all lower gentic potential, which have adversely affected the livestock
production in the tropics.

As regards the development of improved livestock breeds, having higher
production potential, application of technologies for cross-obreeding of local
breeds with progeny tested exotic breeds have given better results. It is
however, essential that each of these techniques are applied without
creating any sanitary hazards by ensuring regular and routine testing of
semen.

In case of embryo transfer, the emphasis should be laid on control tests for
the embryo itself and its environment. The success of both these techniques
is based on the efficiency of controls involving physiological, technological
and sanitary measures.



In India, artificial insemination technique to breed local non-descript cows
using frozen semen of progeny tested sires of Jersey and Holstein Friesian
cattle, have resulted in increasing the milk yield.

Adoption of Multiple Ovulation and Embryo Transfer (MOET) would help in
increasing the milk production further. The vast expanse and tropical climate
calls for innovative approaches to develop effective delivery system for
implementing the artificial insemination programmes successfully in the
tropics. Thus, as is practised by BAIF in India, a system for providing such
services at the doorsteps of the farmers is needed.

Under this system, a veterinarian is provided a motorbike and small liquid
nitrogen container to carry requisite doses of frozen semen. He reaches out
to the farmers' doorstep when his cow is in heat and carries out artificial
insemination. In addition, he also undertakes vaccination and disease
investigations which are essential to ensure good health of the animals.

While achieving the much needed genetic improvement of the livestock, it
is all the more necessary to develop cheaper and efficient animal feeds and
fodder. Development of non-traditional feeds through application of suitable
cost effective physical or biotechnological processes for conversion of
agricultural wastes such as sorghum straws, sugarcane bagasse, etc.
should also receive top priority.

Livestock Health in Tropics

Any effort to increase livestock production in the tropics must give serious
attention towards livestock health problems too. As estimated by FAQ, there,
are enormous losses due to livestock diseases worldwide. While in developed
countries, the loss in production of milk, meat and eggs is 17.5%, it is 35%
in developing countries. Further, as per FAO estimates, worldwide 5%
cattle, 10% sheep and goats and 15% pigs die annually as a result of
disease. The cost of disease and losses amount to millions of dollars per
annum ($ 1,00,000 million) worldwide. The estimated loss due to Foot and
Mouth Disease is around Rs.4000 million ($ 550 million) in India alone.
Worldwide losses due to FMD is $50,000 million and due to Mastitis is about
$ 35,000 million.

Undoubtedly, the Western or developed countries with sustained scientific
efforts, socio-political and economic freedom, have advanced and perfected
the livestock health strategies to overcome various problems. These aids
should reach tropical zones so as to reduce or eliminate focus of infection,
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which can endanger free countries. Now the national boundaires are very
narrow and rapid communication/transport systems can threaten the spread
of infection elsewhere. Hence, it is of utmost importance to have suitable
strategies to contain livestock health problems and reduce world economic
losses. It is the joint task of Animal Production and Health Scientists to evolve
newer concepts to reduce threats from diseases especially in the tropics and
undeveloped areas.

The important needs for better livestock health in the Tropics can be
shortlisted as follows:

Animal Health Strategies

Adequate preventive health coverage to minimize incidence of disease in
livestock concentrations like milksheds, poultry breeding areas, sheep flock,
etc.

The preventive coverage should be specially against diseases like
F.M.D., Rinderpest, Haemorrhagic Septicaemia, Black Quarter, Clostndial
infections in sheep and goat, sheep pox, New castle disease, Marek's
disease, Fowl pox, Anthrax, Brucellosis (wherever present).

Efficient vaccines are available and what is needed is the systematic time-
bound programme of preventive vaccination, where larger coverage to
susceptible population is a must to reduce the focus of infection and survival
of infectious agents.

Diseases of economic importance like Brucellosis, Tuberculosis, Johne's
disease and Mastitis need to be diagnosed and suitable policy for isolation,
sexual test, controlled breeding, elimination (where must), quarantine,
vaccination should be adoDted.

An important disease problem arises due to parasitic infestation(s). These
can be tackled by diagnosis and availability of various new generation
economic antiparasitic drugs given as per the recommendations. This is
very important and relevant as parasitic load reduces productivity of animals
as well as capacity of resistance to infection.

This problem gets enhanced due to irrigated lands as in the tropics where
the available water resources are conserved to last upto the next monsoon.
There is no perenial rainfall which can provide feed stuffs and irrigated lands
spread infectious larvae on a wider scale.

3



The planned health coverage against viral, bacterial, parasitic diseases
can reduce health hazards, mortality and morbidity by 80% to 90% and will
be able to increase productivity.

Adequate Inputs AvailabIlity

When we think about appropriate health coverage it is apparent that all
biomedicals are available for immuno-chemophrophylaxis. In tropical and
developing countries, it is desirable to have adequate facilities with competent
technocrats to produce them. The international and national agencies of a
few countries have airedy played a very vital ad important role in this
direction, e.g. DANIDA, CIDA, SIDA, INRA, USDA in strengthening target
areas and livestock population at risk to be covered. This needs to be
appreciated. It is worthwhile mentioning that in India,. where these facilities
are developed and efforts are on to control disease, the impact on incidence
of disease has started showing, reducing the number of outbreaks since a
decade. All-India production capacities appear in Annexure 1.

Delivery System

For the success of any programme, it is most important to deliver the goods,
inputs or services to the people who matter.

The appropriate delivery system for thermodegradable animal health
products, like vaccines, is most important especially under tropical sun and
where ambient temperature can be 30 degrees to 45 degrees C. This
problem does not arise in Europe due to very low temperatures.

For the transportation of vaccines like FMD, RP, MD, NOV under Cold
Chain System in the tropics should be obligatory.

It is a challenge to develop cheaper cold chain system as well as develop
vaccines which are thermoresistant which will make immunization cheaper
and enable millions of farmers to cover their animals.

Epidemiology and Ecopathology

1. The recent concept of ecopathological impact on disease has got
tremendous potential as early studies in France shows that diseases like
mastitis, lameness, abortion and infertility, has got wider perspective in the
economics of livestock production, than envisaged earlier.
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Early warning and awakening system to anticipate disease problems
would help in effective control of the disease.

Advance Training and Orientation in Health Aspects : There is need to
have access to the latest developments in disease diagnosis, epidemiology,
ecopathology, vaccinology, immuno-chemistry fields to cope and negotiate
newer challenges.

It is worthwhile to have Regional Reference Laboratories or special tropical
institutes located over there to cater to these special needs, and India is the
most suitable place by virtue of its geography.

Emerging Diseases : The threat of emerging diseases is of vital importance.
The disease entities like IBR, IPV, BVD, PIZ, Chronic Respiratory complex,
CCPP, CCBP, Malignant head catarrh, Ecthyma, Ephemeral fever, Marek's
disease, AE Syndrome, Blue tongue and many more do need close attention
and surveillance.

Quarantine and Import Regulations : In developed economies, there are
stricter regimens for importation and measuring quarantine. In the tropics as
well as in under developed areas, it is non-existent and has led to importation
of exotic diseases hitherto unknown.

For this, the campaign as mounted against AIDS virus is worthwhile studying
and success achieved against small pox is certainly encouraging, which
animal scientists can look into. The stricter system will help in limiting entry
of disease entities and will not endanger further livestock health.

Animal Health Workers at Grass Roots

it is necessary to develop a three tier system of trained staff and we should
not merely depend on veterinary and paraveterinary skills.

But at the grassroots, we should evolve a system wherein women and
children should be adequately trained to manage normal health practices.
They can be designated as Barefoot Animal Health Workers. This will render
efficient economical aid at cheaper cost.

For achieving this programme, a well designed plan to have trainers'
training can be worked out.
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Extension and Communication System

For the success of any programme, the most important aspect that should
receive attention is extension of knowledge from lab to land, and to have
effective communication both ways as is being established in India. The
experience of BAIF in using the short documentary films on agroforestry,
cattle production and animal health are extremely encouraging.

Infrastructure Needs, and Consultation Services

it is very essential to have basic infrastructure inputs, essential spares,
replacement at short notice since many tools used in livestock production
are sophisticated equipments. There should be something like a regional or
national agency which can provide these with no delays and at minimum
costs with special provision for tax exemption on bilateral basis. This should
form part of the World Food Programme, wherein national authorities and
international agencies can play a vital role.
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Annexure - 1

List of Veterinary Biological & Diagnostic Agents Installed Capacities and
Production in India.

7

Name of product Estimated Annual
Requirements
(in million doses)

Installed Capacity
(Approximately)
(in million doses)

(A) Bacterial Vaccines

1. Anthrax spore vaccine 04.5 04.6
2. Haemorrhagic Septicaemia

Vaccines. 35.0 75.0
3. Black Quarter Vaccine 45.0 28.6
4. Enterotoxaemia Vaccine 14.0 13.0
5. Multicomponent

Clostridial Vaccine 01.5 07.0
6. Brucella Abortus Stral

19 Vaccine 00.11 00.12
7. Fowl Cholera Vaccine 00.13 00.015
8. Fowl Spirochaetosis

Vaccine 00.010 00.015

(B) Viral Vaccines

1. Rinderpest Tissue
Cultured Vaccine 65.0 53.0

2. RP Goat adapted Vaccine 30.0
3. Sheep Pox Vaccine 2.5 1.2
4. Ranikhet Disease Vaccine

(F/Lasota/R2B) 365.0 252.0
5. Fowl Pox Vaccine 63.0 78.0
6. Rabies vaccine 6.5 10.0
7. Swine Fever vaccine 0.8 0.3
8. Marek's Disease Vaccine 83.0 26.0
9. Foot and Mouth Disease 14.0 44.0

Vaccine.

(C) Diagnostic Antigens

1. Brucella Antigens 0.135
2. Salmonella antigens 0.09 64000.0 doses
3. Johnin 0.1 0.1
4. Mammalian tuberculin 0.150 1.5
5. Mallein 0.01 0.1



IMPORTANT ZEBU BREEDS AND STRATEGIES FOR
THEIR GERM PLASM CONSERVATION

D. S. Balain
National Bureau of Animal Genetic Resources and

National Institute of Animal Genetics,
Karnal- 132001.

Introduction

Zebu cattle and the humped cattle constitute the large majority of the
valuable cattle germ plasm resources of the world. These can be thoracic
humped, if the hump is located on the shoulder; and cervico-thoracic
humped, if the hump is located on the neck. Most of the zebu cattle in India
now happen to be the thoracic-hurnped type. According to Sanders (1979),
size and location of the hump are quantitatively inherited, and cervico-
thoracic-humped cattle are genetically intermediate to thoracic-humped and
non-humped cattle in apparently all cases. Evidence collected by Epstein
(1972) indicates that both zebu cattle and modern non-humped cattle have
descended from the same non-humped domesticated ancestors. It is also
a known fact now that humped and non-humped cattle inter-breed freely with
no effect on fertility in crossbred progeny. In view of this, it would be
technically wrong to consider them as different species. Nevertheless, it has
been a standard practice to consider Zebu cattle as belonging to the Bos
indicus species and European cattle to the Bos taurus species.

According to Mason (1976), non-humped cattle were first domesticated
nearly 10,000 years ago some where in the Middle East, and cervico-
thoracic-humped cattle are known to have existed in both Mesopotamia and
Mohenjadaro by about 3000 BC. As such, it has been possible to surmise
that during the centuries prior to 3000 BC, humped cattle might have been
produced by selection from non-humped cattle in either South or South-
West Asia. Thus, during the 5000 or more years that the Zebu cattle have
existed in the tropics, natural selection must have had ample opportunity for
increasing the adaptability to tropical climatic conditions, health hazards and
to the poor feed supply in humped cattle.

Kind and Type of Zebu Germ Plasm now available

Zebu cattle are in general considered to be indigenous to the Indian sub-
continent. India and Pakistan are considered to be their natural habitats.
Indian sub-continent and South-West Asia are the native regions of Zebu
cattle where they have been evolved, domesticated, bred and developed to
their present status over the years.
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About 30 distinct breeds exist in this region. The elaboration of the performance
characteristics of different breeds, their clear type description and uses can
be traced back to the Britishers, both Army Officers and Civilians, who had
expertise in cattle breeding. They were also largely responsible for formulating
the breeding aims and objectives, but by and large, these were centred
around to meet the requirement of the army. Olver (1938) made the first
attempt to classify the various Indian cattle breeds. Das Gupta (1945) seems
to have also made an effort in this direction. But it is Joshi and Phillips (1953)
who reviewed and discussed all the work done earlier in this direction and
suggested their own classification of Zebu cattle breeds. According to Joshi
and Phillips (1953), all these breeds can be classified into the following six
major groups on the basis of visual appraisal, colour and morphological
attnbutes.

Group I : Lyer horned; grey colour; long coffin shaped skull, face
slightly convex in profile. Kankrej breed of Gujarat
represents this group.

Group II : Short horned; white or light grey colour; long coffin
shaped skull; face slightly convex in profile. Ongole breed
of Andhra Pradesh represents this group.

Group Ill : Ponderous in build; with pendulous dewlap and sheath;
prominent fore-head; lateral and often curled horns;

solid red, dun or brown colour; or spotted red and white.
Gir breed of Gujarat is a tropical example of this group.

Group IV: Medium sized; compact, forehead prominent; horns
emerge from top of poll in upward and backward
direction and are very pointed; grey in colour. Kangayam
from Mysore is a typical breed of this group.

Group V : Heterogenous mixture of strains, small; horns short or
lyre; black red or dun in colour, often with white
markings. Sin happens to represent this group even
though animals of this breed happen to be larger than
others.

Group VI: The Dhanni breed from Pakistan is the only breed in this
group. This is a medium sized draft breed being tight in
naval, sheath and dewlap. Preferred colour is red and white.
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Another grouping of Zebu cattle is based ontheirfunctional utility. These are
milch (3 breeds); dual purpose (8 breeds); draft (others) types. and another
category of small-sized, light weight and non-descript type commonly known
as 'Desi'. A large majority (about 80%) of the 192 million of Indian cattle
population belongs to this 'Desi' category.

Necessary details about the description of the important Zebu cattle breeds
of the Indian sub-continent based on the studies of the earlier workers, in
terms of eye appeal, conformation, physical attributes, colour and horn
pattern, utility and their major grouping by Joshi and Philips (1953) are in
Table-i.

Among the Zebu cattle of Africa, important breeds worth attention are Boran
(Ethopia, Somalia and Kenya), Jiddu (East Africa), Naguni (Swaziland and
South Mozambique). Latin American's Criollo is another important Zebu
breed found in Cuba, Columbia and Venezuela. Suffice it to mention here
that these breeds too constitute an important component of Zebu cattle germ
plasm and need to be considered in any reckoning.

International Contribution of indian Zebu Cattle Breeds

As stated earlier, there is no doubt that Zebu cattle are indigenous to Asia,
but these were taken and introduced in Africa from Asia in quite early stages.
It appears that cervico-thoracic-humped cattle were introduced into Egypt in
about 1500 BC and thoracic-humped cattle were introduced into East Africa
from South Arabia in about 500 AD (Epstein, (1972). This reveals that the
importance of Asian Zebu cattle at international level stands recognised
since early times.

During the last two or three centuries, Indian Zebu cattle breeds have made
major contribution towards the development of international breeds,
particularly in Brazil, USA and West Indies. According to Santiago (1978)
small numbers of Zebu cattle were taken to Brazil during the 17th and 18th
centuries and were crossed with local cattle of Iberian origin. From 1850 to
1890, several small scale level importation took place. Such crossings
proved useful and aroused the interest of cattlemen. This was followed by
importation on a larger scale. From 1890101921, over 5000 Zebu cattle were
brought into Brazil from India.

As repprted Santiago (1967) many of the early Indian cattle taken to Brazil
were ot the Mysore (Kangayam) type. After 1900, many Ongole (Nellore),
Kankrej (Gujarat) and Gir cattle were brought in. During the 1920's, a new
.breed, known as Indo-Brazil took form in Brazil. This was developed from a
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crossbred base involving Gir and Kankrej breeds with an intermingling of
some Ongole blood. These Indo-Brazil cattle have made a major contribution
to the development of American Red Brahman. Side by side, strains of Gir,
Kankrej and Ongole cattle were also developed in Brazii in the 1930's and
these breeds have been maintained in a pure form since then. Subsequently,
more importations of Gir, Kankrej and Ongole cattle took place from India in
1960 and 1962. These cattle played a major influence on the development
of Gir, Kankrej and Ongole as pure breeds in Brazil. Besides these three
breeds, some Kangyam cattle were also imported from India and some Red
Sindhi from Pakistan. Thus, it appears that Brazil happens to be one of the
top country, which has tried to get the possib'e advantage by way of
introduction and development of some important Indian Zebu cattle breeds,
as well as by evolving its own new breed from them.

As pointed out earlier, Brahman is a Zebu breed that has been developed
in USA from the cattle imported from India and Brazil. There are two different
types of Brahman cattle: the Red Brahman and the Grey Brahman. The
American Red Brah man happens to be a mixture of Gir and Indo-Brazil with
some intermingling of Kankrej blood, while the American Grey Brahman
happens to be primarily a mixture of Kankrej and Ongole breeds, with some
influence of other Zebu breeds. Indo-Brazil cattle are also being maintained
in a breed form in USA. Thus, with Grey Brahman, Red Brahman and Indo-
Brazil cattle being in United States, and Indo-Brazil, Ongole, Gir and Kankrej
cattle in Brazil, a sizable base of Zebu cattle germ plasm stands credited
outside the traditional Zebu breeding belt, and is now available for recognition
and further use for research and development purposes.

Besides the above, purebred Sahwal herds exist in several regions of Africa.
In West Indies, a new breed known as Jamaica Hope has been developed
with Sahiwal as the component breed. In Australia too, a new breed known
as Australian Milking Zebu has been developed with Sahiwal as a base. All
this shows the extent of contribution Indian cattle germ plasm has made in
the development of new breeds of utility all over the world.

Basic Qualities and Unique Biological Attributers of Zebu Cattle
Germ Plasm

Although quite a few things are known about Zebu cattle, yet a lot more still
needs to be known about their basic qualities and biological attributes which
make them unique.

It has now become common belief that Indian cattle are low producers,
mature late, have long calving intervals and thus are uneconomic. Similarly,
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large majority of its non-descript 'Desi' cattle population are described as
useless and uneconomic, It may well coincide with the thinking of a market-
oriented economist. But it is not so if one takes into view the average Indian
farmer for whom his cattle are the very source of livelihood by acting as
providers of milk, draught power, dung and hides, etc. and that too by
substituting on poor quality roughages like straws and stubbles which
otherwise can not be utilized for any other purpose. All these roughages are
transformed by cows into life elements in the form of milk and essential soil
elements in the form of dung manure. While little attention has been paid for
researching and quantifying all these aspects into meaningful propositions
in different Indian cattle breeds, considerable headway has been made in
advanced countries like USA towards utilizing and documenting of qualities
and characteristics of Zebu cattle in, beef production, especially in respect
of adaptation. For instance, it has been established that Zebu cattle are
uniquely suited to hot climates due to coat, hide, skin and haematological
attributes. They also possess unique genetic attributes of form, growth and
physiological aspects which are different from European Bos taurus cattle.
They have also been found to be valuable in crossbreeding for beef
production, with adaptive aspects transmitted, and large amounts of heterosis
in growth, maternal effects and reproductive traits (Turner, 1979).

Since there are large differences between Zebu and European cattle in
anatomy and physiology, and thus in production, growth, reproduction and
conformation characteristics, and all such variation still remains unquantified
and unexploited towards more efficient production systems, Zebu cattle will
continue to be in demand in both research and applicability in the foreseeable
future. Well adapted to harsh and variable climatic conditions, health
hazards, and to the poor feed supply in the places of their origin, besides
being reasonable productive under such conditions, these distinct Zebu
cattle breeds constitute a very important resource of some unique genes or
gene combinations. New technologies of genetic engineering and gene
mapping are now knocking at our door for discovering individual major and
minor genes and blocks of various gene combinations in order to exploit
them in developing new biological entities or gene constructs now known as
"transgenics".

Need and Strategies for Germ Plasm Conservation

Since the dawn of independence or more specifically since the early 1950's,
there has been a general pre-occupation with crossbreeding involving
almost the Indian Zebu breeds with the European breeds, especially
Fnesian, Jersey and Brown Swiss. Certainly this has led to a neglect of
study, research and further development of almost all the indigenous cattle

12



breeds in India. Such crossbreeding on large scale basis has increased the
danger of genetic dilution of almost all the important native breeds, while
some virtually face the threat of extinction. Who knows what kind of
irreplaceable germ plasm or gene blocks of genes will be lost forever with
them? Therefore, it is the need of the hour that all the distinct Zebu cattle
breeds should be identified afresh, documented in detail, evaluated in terms
of genetic characterisation, and then conserved for posterity.

The task of conservation looks easy superficially but in reality becomes
gigantic in terms of magnitude, scale and cost is so far as animal germ plasm
is concerned. Which breed or breeds should be conserved? What for, and
for how long should these be conserved? What should be sample size that
should represent the breed? All such questions have been debated and
discussed at length at many forums. Many worth while ideas have come
forth, but there is no uniformity in respect of application of approaches in this
regard. Both the needs and approaches shall have to be region based and
country oriented and designed to meet specific needs. For instance,
conservation of animal germ plasm can be considered as an effort for
preserving only the germ plasm (ex-situ method) or for conserving the germ
plasm along with its contributing influence to the environment where it exists
(in-situ method). In both the approaches, however, participation of all kinds
of organisations as well as the local people will have to be involved. Rather
both these approaches will have to be combined in an optimum manner, as
per the needs, so that conservation oferm plasm as well as its propagation
in its eco-system becomes an exercise towards overall improvement of the
environment.

In-situ conservation

in the developed countries, breed associations zealously protect the interest
of breeds including the rare ones. However, in India such efforts are limited
to only six breeds of cattle, and two breeds of buffaloes and that too in a loose
manner, in a herd registration programme organised by the Central Govt.
Animal Husbandry Division, Dept.. of Agriculture. Indeed, such efforts
should serve the purpose of in-situ conservation of breeds in the real sense.
Similar programmes are required for all the remaining breeds and species
as well. In any such programme, participation of the farmer is a must and he
should be provided necessary support and incentive. Also, it will be quite
difficult to organise the farmers for conserving the breeds which are no more
economical to them. In such cases, the only alternative is to bring them under
Govt. Farms. Necessary information on already existing purebreeding farms
is in Table-2. As a first and immediate step towards conservation, all these
purebreeding farms should be declared as the National Treasures of our
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Cattle Germ Plasm Resources. As a second and. permanent level in the
natural habitats of the breeds. This would also help in retaining the inter-
relationship among the components of an ecosystem and as much go a long
way in improving the health of environment.

Cryopreservatlon of Semen and Embryos

Conservation of animal germ plasm in the laboratory by means of
cryopreserved semen and embryo is ideal, when a germ plasm is at the
threat of extinction and needs expert attention for its restoration and
propagation. Cryopreservation of semen of cattle is a well established and
widely applied technique. The combination of cryopreserved semen and a
sizable female population of a breed will provide an effective conservation
programme for endangered breeds.

In so far as cryopreservation of embryos is concerned, it has also become
a common technology in the breeding of cattle. But it will become an
economically viable technique, especially for its application in the field
conditions in a developing country like ours.

Being techniques of promise, embryo transfer and cryopreservation are at
vanous stages of standardisation in India. Hopefully, in a few years, these
will become economically and commercially applicable.
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TABLE-2

LIST OF PUREBREEDING FARMS OF INDIGENOUS BREEDS OF CATTLE

Address of the Farm Breed Herd Strength

Govt. Livestock Farm, Hissar Haryana 787
Sahiwal 407
Tharparkar 244

National Dairy Research Institute, Sahiwal 114
Kamal 132001.

Satguru Han Singh Cattle Breeding Haryana 100
Farm, Jiwan Nagar, Dist Hissar. Sahiwal 200

Shngausbala Trust, Bhiwani Haryana 300

Central Cattle Breeding Farm, Tharparkar 955
Govt of India, Suratgarh.

Govt. Cattle Breeding Farm, Haryana 124
Kumher, Distt Bharalpur (Rajasthan).

Govt. Cattle Breeding Farm, Nagauri 100
Nagur (Rajasthan).

Govt. Cattle Breeding Farm, Nohar, Rathi 83
Distt Sriganganagar (Rajasthan).

Bombay Kingrapole Compound near Gir 1350
Maghav Baug P0 Bhuleshwar,
Bombay 400004.

Cattle Breeding Farm, Govt. of Deoni 100
Maharashtra, Udgir 413512
Dist. Latur (MS).

Cattle Breeding Farm, Marathwara Deoni 122
Agriculture University,
Paxbhani 431402 (Maharashtra).

Nasik Panchwati Panjrapol, Panchwati, Gir 100
Nasik 422 003 (Maharashtra).

Project Directorate of Cattle Ongole 130
Andhra Pradesh Agri. University.
Lam P0 Guntur 522034 (AP).

Kasturbagram Knishi Ashaktra Gir 150
(Gowshala), Kasturba Gandhi Memorial
Trust, Kasturbagram,
Indore 452 020.

Cattle Breeding Station, Ajjarnpur Amritmahal 625
Kamataka State.

Cattle Breeding Farm, Dag, Gir 122
Distt Jhalawar (Rajasthan).
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Livestock Research Station, Gir 162
Gujarat Agricultural Univ,
Junagadh (Gujarat).

Crossbred Heifer Project, Hallikar 82
Hessarghatta (Karnataka).

State Live stock cum Agri. Farm Haryana 70
Hastinapur, Distt. Meerut (UP).

The Superintendent Sheep Farm Kangayam 110
Chinnasaalem, Dostt. South Arcot,
(Tamilnadu).

Cattle Breeding Farm, Bhuj, Kankrej 80
(Gujarat).

Cattle Breeding Farm Kankrej 72
Thara, Distt. Banaskantha
(Gujarat).

Livestock Research Station, Gujarat Kankrej 87
AgrI. Univ. Sardar Krishninagar,
(Gujarat).

Cattle Breeding Station, Bankapur, KhilIari 26
Distt. Dharwar (Karnataka).

Cattle Breeding Farm, Junoni, Khillari 50
Distt. Solapur (Maharashtra)

Cattle Breeding Farm, Agar, Malvi 77
Distt. Shajapur (Madhya Pradesh)

Cattle Breeding Farm, Rodhia, Nimadi 59
Distt. Khargon (Madhya Pradesh)

Govt. Dairy Farm, Visakhapatnam, Ongole 99
(Andhra Pradesh)

Central Cattle Breeding Farm, Red Sindhi 236
Chiplima, Dist. Sambalpur (Orissa).

Distt. Livestock Farm, Red Singhi 123
Kodappanakunnu (Karnataka)

Cattle Breeding Farm, Gauriakarma, Red Sindhi 205
Distt. Hazaribag (Bihar).

Progeny Testing Scheme, Hosur Red Sindhi 130
(Tamilnadu).

Govt. Livestock Farm, Pudukottai Red Sindhi 234
(Tamilnadu).

Cattle Breeding Farm, Arjora, Sahiwal 109
Distt. Durg (Madhya Pradesh)

State Livestock. cum AgrI. Farm Sahiwal 187
Chak-ganjaria, Distt. Lucknow,
(Uttar Pradesh).
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DAIRY CATFLE BREEDING : RETROSPECT &
PROSPECTS

B. R. Mangurkar
BA/F Deve/opment Research Foundation,
UrjIi-Kanchan, Dist. Pune, India - 412 202.

To talk briefly on a vast topic as "Breeding of Dairy Cattle" by necessity entails
considerable arbitrariness and limiting the discussion to a few important
subjects. I may, therefore; like to limit myself to brief considerations on
retrospect and prospects of Dairy Cattle Improvement.

Background

India possesses vast number of cattle, which is about 25% of the world cattle
population. According to 1982 livestock census, there were 191 million cattle
and 69 million buffaloes. Of these, the much cows were 50.71 million and
buffaloes 28.32 million. Over 80 per cent of the bovines are non-descnpt and
the large majority belong to draft variety. The milking ability of the Indian
Zebu cow has been ridiculously low. The average annual milk yield per cow
was reported to be 157 kg. and of buffalo 504 kg. (as against almost 5,000
kg. per cow per lactation in Western countries). The lower milk production
of our cattle is usually attributed to poor production potential (heredity) of the
dairy animals, lack of adequate nutrition and health cover. Purposeful
attempts to produce high yielding dairy cow have been few and far between.
The reason for this can be found in the old heritage, which debarred the sale
of milk. Another reason is the emphasis placed on the production of strong
working bullocks, which were needed for agricultural operations as well as
for purposes of haulage. Selection criteria in cattle-breeding were accordingly
loaded in favour of fulfilling this requirement.

In India, the cow has a special place in the farmers' psyche. She is revered
for giving birth to male calves, for the milk which she gives to the family and
the excreta which is good organic manure for the land. Some relatively better
strains of cows did evolve and they were much better milk producers as
compared to the Indian cow at large. The breeds like Sahiwal, Red Sindhi,
Tharparkar and Gir can be enumerated as the better milk breeds. The
cultivators, however; observed that the bullocks of these breeds were slow
and sluggish at work and were, thus; considered inferior to the bullocks of
the draft breeds like Haryana, Khillar; Nagori and several others. Efforts
were made for nearby 40 to 50 years to produce dual purpose animals - cows
capable of giving a significant quantity of milk and bullocks, being good and
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strong working animals. The dual purpose breeds already available in the
country were, however; not preferred for draft purposes and the farmers in
the breeding tracts of the dairy breeds offered for having bullocks of the draft
breeds.

For long, the animals with the farmers were not contributing a direct income
to them and the bullocks were essentially utilised only seasonally. The
farmers found it uneconomical to feed the animals as they needed to be fed.
Thus the animals had to fend for themselves.

The situation underwent a change in which mixed farming with a dairy
component was identified as a better alternative to lay agriculture. The old
taboo on the sale of milk has now for all practical purposes disappeared. The
sale of milk no longer clashes with dignity and social values. In fact, an
entirely changed attitude is gaining ground. This change has generated the
need for high yielding cows and buffaloes, which have continued to be in
great demand in recent years. The tool of Artificial Insemination (Al) has
proved to be handy to attain this change.

ArtifIcial Insemination

A pre-requisite of large scale programme of Dairy Cattle Breeding is that
suitable parental stock be identified and used extensively to produce the
desired type of progeny with high milk yield potential. In dairy cattle, there is
immense potential for intensive selection amongst males (bulls) and their
wider use through artificial insemination (Al) on females. In fact, Al is the
single most important tool which has revolutionised the field of cattle
breeding throughout the world. In natural service, a good bull could be mated
with 50 -100 females per year. On the contrary, the Al with frozen semen
technology has been possible use of an Al bull on about 10,000 females per
year almost 100 times more utilisation over the natural service. In short, Al
offers challenging opportunities for wider dissi mi nation of desired inheritance
per unit of time in the next generations of animals.

The future course of large scale dairy cattle breeding in the developing
countries depends on how best we adapt and adopt the Al technology to our
advantage. The initial tabboos are now disappearing, the farmer's acceptance
is on the increase, but much remains to be done to avoid disappointments
of the cow-owners and to achieve desired breeding goals.
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Strategy For Improvement

The need for genetic improvement of cattle in tropical areas is widely
recognised. In several aspects the current dilemma on viable strategies for
genetic improvement arises because animal scientists and others
promulgated the opinion that indigenous breeds of cattle would be of little
value in meeting national goals.

In lieu of adequate productivity by indigenous stocks, numerous countries
attempted to increase output per animal by importation of improved exotic
breeds of upgrading their local stock with males or semen of bulls of exotic
dairy breeds. The importation of large number of breeds has proved
prohibitively expensive and met with reasonable success only when
maintained under good management and feeding regimes. The improved
pure-bred exotic dairy cattle have failed to function with reasonable efficiency
where feed supplies have been inadequate and health control measures
unsatisfactory.

To increase the genetic potential for milk yield of local caLtie, but not to
encounter risks with improved exotic breeds, cross-breeding has been
widely practiced. In gereral the Fl or first generation cross between local
and improved breeds has been accepted by farmers. It is recognized that
continuation of the upgrading process would perhaps result in problems
similar to those encountered in the use of pure improved breeds; hence a
decision to develop acceptable animals through inter-mating of cross-breds.
A number of "new breeds" have emerged, such as Australian Milking Zebu.
The Jamaika Hope and The Karan Swiss for dairying. The objective of this
approach is worthy, but few guidelines have been developed for identifying
ofsuperior genotypes in small population underfarming conditions; therefore,
these groups have tended to plateau in performance and numbers. (Mc
Dowell, 1983).

Cross-breeding and FeedIng

The Fl crosses have attained reasonable success in the field area. The
unresolved question in limited feed environments is identifying an appropriate
strategy for producing subsequent generations where feed resources are
not limiting continued upgrading with an improved breed will meet with
moderate success (Mc Dowell, 1972). But when feed resources are restricted
to those which can be provided through forages produced on farms using
moderate level technology, (2000 to 2400 kg milk), continuous grading with
improved breeds may not prove satisfactory.
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Results of cross-breeding from our field areas and also from Military Dairy
Farms indicated that the environment which would be provided on the farms
in India was limiting production at 2,000 to 2,500 kg. milk irrespective of
geno-type.
It is evident that cattle breeding for milk production should be planned to
achieve a goal in relation to environment Mc Dowell (1983) suggested that
the genotype should have an estimated production ability of about 30%
above the feeding environment. Reserve capacity was recommended so the
animal is in a position to respond to improved feeding. It is argued that more
attention should be given to breeding plans to raise animal productivity from
low to intermediate rather than providing genetic potential for productivity
that cannot be supported economically in tropical areas. Development of
goat sized miniature cow in South America can be quoted as one of the
examples. Some others opine that this low aim is a crime, since farmers are
capable of managing the improved genotypes, if adequately supported by
extension workers.

Choice of Breed & Breeding Programme:

The choice of an appropriate exotic breed of sire depends on the region, feed
available and management level, in which it is to be adopted. Where
sufficient infra-structure for producing better nutrition in terms of cultivated
fodders and concentrates exists, it may be beneficial to adopt a heavy exotic
breed like Holstein Friesian. In other conditions where one can't afford to
provide better nutrition and healthy cows, a smaller breed like Jersey would
be suitable.

Nagarcenkar 91983) analysed data on 7500 cross-bred cattle from 9 breeds
of European sires - Friesian, Jersey; Brown Swiss and Red Dane, etc. on the
basis of ranking of different genetic groups according to their performance,
he recommended that the choice of exotic breeds should be Friesian all over
the country except in arid tracts or areas with low input levels, where the
choice should be Jersey. The breeding policy recommended is using
superior Friesian or Jersey bulls in the first step to breed indigenous cows
and heifers. In the 2nd stage, selection of half-bred bulls is advocated for
intensive progeny testing programme in the field area and the institutional
herds, and use of top ranked sires for wide use on the cross-bred progeny,
to maintain half-bred exotic crosses after inter-se mating and culling for
performance of economic traits. Subsequently the process of identification
of elite dams as future bull-mother and use of superior ranked cross-bred bull
is recommended on a continuing basis, to evolve a cross-bred dairy cattle
population with appropriate genetic homeostasis.
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The results of All India Coordinated Project on cattle at Heringhatta,
Izatnagar Hissar and Rahuri were reported by Katpatal (1983). He pointed
out that the crosses of the three exotic breeds (Friesian, Jersey and Brown
Swiss) with Flariaana and Gir were well adapted to the climatic conditions
of the dry and humid tropics region and Show great promise for improving
milk production. The increase in milk yields obtained from cross-breeding
are greater with Hanyana, Gir and non-descript than with the Sindhi and
Sahiwal breeds. Holstein crosses surpassed in milk production over the
other crosses. The three-fourth level of exotic inheritance in the latter
crosses rendered them more susceptible to infections at early ages than the
half-bred level.

Bhatt (1983) inferred that there is no advantage of introducing genes from
more than one exotic breed over Friesian and Red Dane in cross-breeding
and stabilisatiori programme. Jersey and Brown Swiss have shown no
special advantage over the Friesians. It was suggested that for best
adaptable genotype, an exotic level of 50% is the most ideal. The results
showed an overall improvement from Zebu of 217% in milk, 21% in age at
first calving, 42% in lactation length and 17% in calving interval.

It is important to know whether apparent deterioration in reproductive
performance of the second generation crosses can be averted through
intensified management and selection. The abortion rates and fetal losses
are very likely to rise with increasing level of European breeding. There are
indications of significant non-additive gene action with respect to survival
rates amongst cross-breds. Grading, crossing of two pure breed lines; criss-
cross breeding, reciprocal recurrent selection and cross-breeding for
development of new breed are the breeding systems to choose from.
Amongst these, criss-cross breeding and cross-breeding for development of
new breed show promise and ills necessary to compare these two systems
objectively with due consideration to the financial consequences (Mangurkar,
1983). Cross-breeding for development of new breed and attaining desirable
improvement in future generation requires a well designed progeny testing
programme.

Progeny Testing of Bulls

Since the traits like yield cannot be directly measured in males, it is
necessary to determine the genetic merit of dairy sires indirectly. Pedigree
and progeny test evaluation are the two choices available for selection of
bulls.
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Introduction of large scale performance recording of the cows is the pre-
requisite for identifying the bull dams and eventual progeny test of the
selected males in the same population.

Mangurkar and Gokhale (1984) have estimated annual genetic gains
through adoption of progeny testing, by simulation procedure for cross-bred
cattle population of 20; 50; 100; 300 or 1000 thousand. Various factors like
variable progeny group size, bull purchase price; semen collection period in
bulls and the cost per first Al to the stud were considered. The estimate of
genetic gain through adoption of progeny testing programme varies from
25.2 kg to 40.4 kg in different programmes. It was inferred that a testing
programme which yields maximum genetic gain may not necessarily be
optimum on economic considerations.

It is also observed that intensive pedigree selection amongst cross-bred
bulls, large scale use of young selected untested sires, and their eventual
progeny test would be an useful tool for progress in smaller populations.

In larger populations, one can expect high rate of genetic gains through
progeny test of several bulls simultaneously. 150 young bulls may be tested
per year, on about 50 daughters each (in contemporary comparison). An
efficient plan would be to use the best 2 bulls for one year to breed bulls, and
the best 10 bulls for their years to breed cows. To obtain 150 young bulls, the
same 600 cows could be selected as bull dams.

Selecting at an intensity of 1/25, and on 3 lactation records, would require
a recorded cow population of about 50,000 cows. It is estimated that such
programme would theoretically lead to genetic gain of 2% the mean yield per
year. In practice the rate of realised genetic change in milk yield in western
countries are around 0.5 to 0.75% of the mean in different countries, It might
be inferred that the progeny testing of bulls will be an essential component
of any of the Dairy Cattle Breeding Project, involving either pure breeding or
cross-breeding, especially when the population reaches a plateaued
performance. The genetic gains are perpetual and could be fruitfully exploited
by the herdsmen through improved practices of feeding, disease control and
management. There are now other technologies like Multiple Ovulation and
Embryo Transfer (MOET) wflich could be blended with the conventional
ones to optimise the improvement.

Multiple Ovulation and Embryo Transfer (MOET)

There seem good facilities for some techniques of reproduction physiology
to affect our methods of breeding and improvement of dairy cattle. Some of
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the techniques are already available (embryo transfer), some are
experimentally possible (embryo splitting) and some are not yet possible
(Production of large clones).

The transfer of technology of MOET to extensive field areas in developing
countries is not likely to be feasible on cost considerations and operational
problems. There are however; strong reasons to believe that the technology
can be exploited to increase the genetic gains through restricted applications.

Nicholas and Smith (1983) examined that possibilities for increased rates of
genetic change in dairy cattle through embryo transfer and embryo splitting,
using MOET systems proposed by Nicholas (1979). They showed that
though selection is less accurate than in conventional progeny testing, the
annual rate of genetic improvement can be increased, and even doubled. A
scheme with 1024 transfers per year and 512 females milk recorded per year
will sustain a rate of genetic improvement some 30 percent above that
possible by a conventional national progeny testing programme.

Because of the relatively small number of animals involved, it is argued that
greater control over recording, breeding and selection should be possible,
leading to a larger proportion of the possible genetic gains being realised in
practice.

In addition to MOET, there are other-biotechnological advances. Biosynthesis
of bovine hormones through genetic engineering is one of the examples
which might alter the pace of cattle productivity.

Hormones and Dairy Cattle

Over the past decade biochemists have been able to transfer the genes that
produce the hormone into bacteria. The bacteria housed genes then
produce the growth hormone (Bovine Somatotropin) in limitless quantities.
Researchers at Cornell University in ithaka (U.S.A.) have discovered that
injections of tiny doses of bovine somatotropin can be used to make the
average dairy cow give between 20 to 40 percent more milk within three days
of application. Dr.Kalter says, "farmers will have to feed animals more to get
extra milk production. It is eventually going to be necessary to figure diets for
cows and that is going to mean computerised individual feeding station".

It is difficult to predict the influence of this and similar other biotechnology
tools on the dairy cattle breeding programmes in developing countries.
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Future Dairy Cattle

The driving force determining the kind of dairy animals on farm will be
profitability. This means producing an animal that consumer demands as
efficiently as possible. In most cases, the well-being of animals is closely
related to efficient production. Siedel (1986) listed some of the ideas for
improving efficiency of animal agriculture. They are

Modify animals genetically so that they no longer are seasonal breeders.

Develop in-vitro oogenesis and spermatogenesis. That results in unlimited
gametes and eliminates the need to keep animals for breeding purpose
except gestation.

Increase appetite to get more production relative to maintenance costs.

Modify animals genetically for earlier puberty and markedly shorter
gestation.

Control timing and rate of ovulation precisely to produce twins,

Add genes for generalised disease resistance.

Dispense with difficult births by having young born at much smaller sizes.

Improve biotechnical techniques such as cryopreservation, pregnancy
tests, artificial insemination, invitro fertilisation, embryo transfer, gene
transfer, etc.

These ideas are pointers to the future Dairy Cattle breeding in western world.
We have to strive hard even to reach our modest goals set for this century.
One point that seems clear is that the methodologies for changing from
current to future animals will be a mixture of traditional and new technologies.

At present, there is no more powerful technology for making genetic
progress than selecting the best animal in the population and making them
parents. The most effective tool for propogating the best genes almost
always is artificial insemination. Techniques like embryo transferare important
but ineffective relative to artificial insemination. Combining some of these
technologies with artificial insemination can be extremely effective.
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Conclusions

Suitable selection procedures and mating systems are the tools available for
improvement of dairy cattle. There has been considerable advancement in
Animal Breeding Techniques and Reproduction Technologists during the
last two decades. Consequently, it has been possible to develop and bestow
the dairy animals with efficiency and considerably high genetic potential.
Dairy cattle improvement has taken its root in India. But, breeding is
considered to be feeding excessively and here lies the challenge to the
Animal Nutritionist, to extension workers and to all of us who are associated
with Animal Production in this country.
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IMPACT OF CATTLE CROSS-BREEDING
ON RURAL ECONOMY

B. R. Mangurkar,
BAIF Development Research Foundation,
Uruli-Kanchan, Dist. Pune, india -412202.

India's cattle, accounting for nearly 20 percent of the world's total, are a
major factor in Indian Society.

The period from 1935 to 1960 saw some important changes in the cattle
economy of India. Several factors contributed to these changes, their
primary consequence being the rusurgence of milch value as opposed to
draft value of cattle.

Review of the later five year plans indicates the gradual shift of the cattle
development policies in favour of cattle cross-breeding.

Aims and objectives of Cattle Development

The draft Fifth Five Year Plan states, it is intended to develop animal
husbandry as an important economy occupation for the small and marginal
farmers and agricultural labourers. As with proper investments the commercial
programmes of animal husbandry can be quite remunerative... It will be a
major aim of the Fifth Plan to ensure that the traditional classes get a lion's
share of the new programmes of animal husbandry development". Interim
Report of the National Commission on Agriculture on milk Production
through Small and Marginal Farmers and Agricultural Labourers (India,
National Commission on Agriculture 1971) indicates that one of the policy
objectives has been to achieve expansion of milk production by small
farmers and landless labourers, thereby increasing the income of these, the
poorest, large class in the country.

The aim of cattle development programme has thus changed from being
entirely towards increased milk production to alleviating the problems of
poverty and unemployment among rural poor. For the first time the programme
is perceived as an instrument not only for economic but also social upliftment.
Livestock production and dairying programmes are considered to provide
supplementary income and employment to weaker section of people in the
rural areas. It is also emphasised that the economic foundation of small
producers in dairying can only be built around high producing mitch animals.
This is to be achieved principally by artificially inseminating local cows with
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exotic dairy breed bulls and assisting owners to rear the resulting cross-bred
heifers. It is, thus, envisaged that cross-breeding would enhance the quality
of cattle and subsequently milk. This would ensure enough marketable
surplus and would act as an instrument to help create gainful self-employment.

The programme of cattle cross-breeding of cattle in rural areas is in
operation almost for the last two decades. Several governmental and non-
governmental agencies carry out artificial insemination work. It is estimated
that 13 million cross-breds were available and over 10 million Al were
performed in cattle population during the year 1988. The proportion of cross-
breds in total cattle population varied from 0.2% in Madhya Pradesh to
46.9% in Kerala (1982 census).

Since the cattle cross-breeding programme has gained momentum, it
becomes necessary to appreciate the impact of this development programme
on the participants, and on rural economy in general, in order to consolidate
the efforts as well as to plan for the future.

Impact of DaIry Development

After screening the published literature, we were able to have access to only
a few reports highlighting the impact of dairying on rural economy. Dairy
animals included were Luffaloes and both indigenous and cross-bred cattle.
There is hardly any report on impact of cattle cross-breeding per Se.

Patel and Pande (1976) reported the economic impact of Kaira District
Cooperative Milk Producers' Union (AmI Dairy) in rural areas of Kaira
district (Table - 1). The report highlights that the milk contributed a much
larger proportion of the total income of the cow keeping landless in dairy
villages than in control villages. Big farmers, though having more cows per
family than the landless, hold few relative to the extent of the land they farm.

A case study of the impact of dairy development on the beneficiary group viz.
marginal/smalVmedium and big farmers and landless labourers in Osmanabad
district of Maharashtra State is reported by Biradar (1988). It was found that,
80 percent of the rural poor benefitted from dairying (Table 2 A to D).
Amongst the different dairy animals, the performance of cross-bred cattle
was found excellent from various angles like age at first calving, days in milk,
intercalving period, lactation yield and income, etc. It was also observed that
more than 95 percent of the rural households were maintaining the local
cows and buffaloes. It was concluded that a notable change was found in
different sizes of families, in respect of income, employment, assets, and
consumption of milk etc. Out of sampled 150 house holds 124 were the milk
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producers. And amongst the milk producers 97 were benefitted from
dairying. Even the non-beneficiaries witnessed some gain due to the overall
change in dairy development area.

Table - 1
Average annual income per household from different occupations.

Note Figures in the parenthesis indicate percent of total.

(Patel, S.M. and Pandey, M.K. (1976). Economic impacts of Kaira District
Cooperative Milk Producers' Union (Amul Dairy) in rural areas of Kaira
district (Gujarat State) Ahmedabad, Institute of Cooperative Management).
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Crop Dairy Other Total

Dairy Villages

A. Landless 2042 1080 3152
(65.41) (34.59) (100.00)

B. Small Farmers 2759 1834 645 5238
(52..67) (35.01) (12..32) (100.00) 2469

C. Medium Famiers7l96 2250 185 9631

(54.72) (23.36) (1.92) (100.00) 2222
D. Big Farmers 24306 3939 833 29077 3999

Overall 5315 2186 703 8204 3050
(64.78) (26.65) (8.57) (100.00)

Control Village

A. Landless 1683 2475 4158
(40.48) (59.52) (100.00)

B.SmallFarmers 1508 1113 1588 4209 1650

(35.83) (26.44) (37.73) (100.00)
C. Medium Farmers4o5l 1537 292 5880 1313

(68.89) (26.14) (4.97) (100.00)
D. Big Farmers 8256 1225 1238 10719 1380

(77.02) (11.43) (11.55) (100.00)

Overall 3262 1375 1207 5844 1382

Average annual Income per Farm Income
household from various per ha. of land
occupations (Rupees)



Table-2A
Income of the beneficiaries from dairy.

(Biradar, R.D. (1988). Rural Developmentthrough dairydevelopmentacase study. Kurukshetra

36(5) 4).

Table-2B
Proportion of dairy income to total income.
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Dairy Income
(Rupees)

Landless
Labourer

Marginal Small Medium Big Total

Up to 1000 6 7 14 1 4 32

1001 - 1500 10 5 7 1 23

1501 -2000 12 4 6 1 1 24

2001-2500 2 2 1 2 7

2501 -3000 1 1 2

3001 -3500 1 1 2

3501 -4000 1 1 2 4

4001 -4500 1 1

4501 -5000 1 -1 2

TOTAL 30 20 30 4 13 97

Size Group No. of
beneficiaries

Average
total
Income
(Rs.)

Average
dairy
Income
(Rs.)

Percentage
of dairy
Income to
total Income

Landless 30 2,734 1,467 53.65

Marginal 20 2,760 1,637 59.31

Small 30 3,249 1,517 46.69

Medium 04 4,192 1,937 46.20

Big 13 5,564 2,519 45.27

TOTAL 97 3,700 1,815 49.05



Table -2 C
Improvement in assets of beneficiaries

Size group
Total

Table-2 D
Time Spent on dairying by the beneficiaries
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Time Spent /

hours / day

Landless

Labourer

Marginal Small MedIum BIg Total

Upto2 2 1 - 2 5

2.1-3 3 2 2 2 9

3.1-4 5 5 3 3 16

4.1-5 6 5 14 1 26

5.1-6 9 3 5 1 2 20

6.1-7 2 1 2 1 1 7

7.1-8 2 2 1 3 8

8.1-9 1 1 3 1 6

TOTAL 30 20 30 4 13 97

Size of Landless Marginal Small Medium Big
Assets Labourer

(Rupees)

Upto500 2 - - 1 3
501-1000 5 4 6 - 15

1000 - 1500 8 3 11 - 1 23
1501 -2000 10 4 6 1 2 23

2001 -3000 6 2 2 2 3 15

3001 -4000 1 4 3 1 3 12

4001-5000 - 1 2 3 6

TOTAL 30 20 30 4 13 97

Average Assets
Improvement
(Rs.) 1658 1912 1774 2556 2836 4148



About 4 hours / day was utilised for dairying.

The time in dairying varied from 2 to 9 hours.

175.05 mandays were generated by dairy business.

Women and children are reported to have spent their maximum
time on dairy.

The progress report of the Operational Research Project, N .D. R. I. (1975-81)
gives a comprehensive account of the integrated milk and crop production
project for increased productivity, employment and farm income in villages
around Karnal in Haryana State.

For the year 1977-78, it was observed that per litre cost of milk production
was the lowest (As. 1.08) in case of cross-bred cows and the highest
(Rs.1 .99) for local cows. It was noted that both local cows and buffaloes
could not generate sufficient income from milk, so as to cover their total cost
of maintenance. However the cross-bred cow gave a net income of Rs. 485/
- per annum. The family labour income derived from a cross-bred cow was
about Rs.790/- whereas it was only Rs.1431- from a buffalo. (Table - 3).

The cross-bred population in the project area indicated a spectacular
increase from 231 in the base year to 2254 in the year 1981, in spite of the
fact that a little over 1000 animals were sold out. About 53% of the total cross-
bred population in 1981 was observed in the households of the rural poor.
A high proportion of sale of adult cross-bred cows arose due to market
imperfections and relative profitability of rearing animals for sale rather than
for milk production. 62 percent of the total animals sold were owned by the
vulnerable rural poor and they realised a gross income of about Rs. 8 lakhs.

The investment in capital assets for productive purposes, both for crop and
dairy purpose increased with farm size. The changes in the investment
patterns during 5 years of project (Table -4) showed increase in 126 percent
in crop production and 148 percent in dairying assets.

The average annual labour input per standard animal unit worked out to
about 45 and 51 man-day respectively for base year and 1977-78, recording
an increase of about 14 percent in labour utilisation.
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Table 3
Economics of Dairy Enterprise with Different milk Animals (1977 - 78)

over variable expences

40

(Patel et. al., (1982). Operations Research Project: Progress Report (1975-1981), Division of Dairy
Economics Statistics and Management, N.D.R.I., Karnal (Haryana).

Rem of cost Local
Income cow

% to Total
cost

Buffalo % to
total cost

Cross
bred cow

% to
totalcost

A. Variable cost

Feed cost 835.85 60. 52 1138.80 55.43 1367.05 55.37
Human
Labour 229.85 16.64 336.53 17.36 391.79 15.77
Miscella
neous 10.99 0.80 13.64 0.66 42.30 1.70

Total
Variable 1076.69 77.96 1508.97 73.45 1810.14 72.84

B. Fixed cost

Depreciation
on fixed
investment 120.50 8.73 230.14 11.20 289.04 11.63
Interest
on fixed
investment 183.85 13.31 315.37 15.35 386.05 15.53

Total fixed
cost 304.37 22.04 545.51 26.55 675.09 27.16

Gross cost 1381.06 100.00 2054.48 100.00 2485.23 100.00

C. Milk

Milk
Production 674.16 1032.95 2210.80
(Litres)
Cost of Milk 1.99 1.93 1.08
Production/lit.(Rs.)

D. Income

Income
from milk 876.41 1859.31 2874.04
Net Income (-)504.65 (-) 133.63 485.17
Family Labour
Income (-)326.01 (-)1 43.47 789.67
Income (-)200.28 350.34 1063.90



Table -4
Investment Patterns in Crop and Dairy Enterprises

Between 1975-76 to 1980-81 about 7.0 Iakh litres of milk was sold, the share
of cow and buffalo milk being approximately 2.0 lakh and 5.0 lakh litres
respectively. Interestingly the proportion of cow milk to total declined through
successive years (47.94% in 1975-76 to 25.61% in 1980-81) perhaps on
account of imperfect marketing channels for the cow milk.

Impact of Cattle Cross-breeding

A survey was carried out in the year 1976-77 to realise the coverage of the
BAIF's programme in terms of the geographical distribution of the Al centres,
villages covered by the programme as well as the participants and cows
owned by them. The sample data was selected by stratified sampling
method. The criteria considered were geographical coverage, number of
participants per centre per village, number of cows registered per centre and
per village, weighted average of Al performed, age of the centres and
cummulative Al, and extent of coverage in terms of villages. A total of 5999
participants were finally selected for survey (Unpublished Report). The
survey reveals the patterns of participation in the cattle cross-breeding
programme as follows :-

1. 52.8% of the participants were under the category of landless, marginal
and small farmers when the size of the family was taken into consideration.
(The families which had size of 6 or less than this having cultivable land less
than 5 acres would fall under these categories. If the family size increases,
the size of the land holdings should also increase. Thus the families of sizes
7, 8 and 9 would also fall in this category if they have upto 10 acres of
cultivable land).
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Catagory of

household 1974-75 1979-80

Percent increase over

1979-80

Crop Dairying crop Dairying Crop Dairy Overall

Landless 1559.00 2996.67 92.22 92.22

Marginal 3396.04 3387.54 3371.47 4799.16 (-)0.55 41.67 20.45

Small farm 6153.02 3761.13 6657.51 9430.44 8.20 150.73 62.27

Medium 8436.83 4381.88 13141.03 12257.92 55.76 179.74 98.14

Large 17883.64 10200.69 45499.55 23710.19 154.42 132.44 146.44

Overall 6179.80 4199.85 13964.38 10401.38 125.97 147.66 134.75



Out of the total participants 39.97% were below poverty line. The
maximum number of the participants who fall under poverty line had a family
size of 4-8 members.

In terms of incomes there were more families in the income group Rs.751
to 4,500 which were under poverty line. The data indicate that the programme
touches all segments of the rural communities and offers opportunity for
equitable justice.

It was difficult then to quantify the impact of such a massive programme
which covered 2542 villages involving 74,000 families and about 1,50,000
cows. Further, the programme was in operation for a few years only for
majority of the centres. Still there were some indicators, which could give us
fair idea about the effect of the programme.

There were more cross-bred cows in Western Maharashtra Region
because most of the centres were opened in the beginning (1970-72) as
against negligible proportion of the cross-breeds in Vidarbha and Marathwada
since the centres were recently opened (1975-77) in these regions.

On an average the cross-bred cows in the field conditions yielded 2413
litres of milk in 305 days.

The average selling price of cross-bred cows was As. 2534 whereas the
local milch cows fetched on the average Rs: 492/-.\This gives an idea that
cross-bred cows have much more value than the lóçal cows and thus the
programme leads to increase in asset value of the livestock.

The reaction of the participants about the cross-bred cows would also
serve as one of the indicators. 134 participants, who had cross-bred cows,
responded to an open ended questionnaire as follows -
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Percent Response
Respondents

27.60 Kept cows for breeding purpose so that they could get móe cross-bred cows
20.15 Cross-breds were reared because they fetch more money through sales.
16.42 Maintained cross-breds for more milk.
15.67 Cross-breds were maintained because they were more economical.
05.22 Cross-breds were the only source of income.
05.22 Kept cows for the purpose of business.
05.22 Cross-breds were maintained for experimentatioMrial I experience.
03.73 Wanted to purchase still more cross-breds.
00.75 Cross-breds were preferred because they were ideal milk prqducers.



In fact, all the responses can be put in one sentence which can be called the
combined reaction of all these people - "we keep cross-bred because they
are good milk producers, economical in rearing and increase in income".

The Centre for Development Studies and Activities (CDSA), Pune, undertook
a case study of the cross-breeding programme of the BAIF in Kopergaon
block of Ahmednagar district (Maharashtra). The report pertains to the A.l.
work carried out during the period from 1972-73 to 1975-76. Although, there
have been significant developments in terms of coverage of the cattle
population through expansion of the activity and milk marketing channels
later, the report still gives several indicators of economic impact of cattle
cross-breeding in the surveyed area.

The relevant inferences drawn on the basis of data collected from survey
reports are given below:

Statement of Inference Quantitative Indicator (data)

Cattle population before BAIF Centre:

The block and surveyed
villages had no cross-bred
cattle before the inception
of BA1Fs cross-breedingcentre.

2. The milk yield per milch
cattle was extremely low both in
case of desi cows and buffaloes.

Cross-bred cattle in surveyed villages

Cross-bred cows have a higher

lactation length as well as milk

production than desi cows and

buffaloes.
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Out of the total cattle population
in the block 88.26 percent were
desi male and female cows and
remaining 11.74 percent were buffalo.

Milk yield per day of desi
cow varied from 1 to 1.5 litre and of
buffalo 3 to 4 litres per day in 1970-71.

The average length of lactation of cross-bred cow

is found to be 210 days with average daily milk

yield 9 litres. Desi cows give milk for 120 days

with varying milk yield of 1 to 1.5 litre/day.

Average lactation Average Milk

length (days) Yield in (Utres)

Jersey: 189 1765

HF 252 2867

Desi 135 208

Buffaloe 150 610

Average lactation length is longer

& milk yield higher in cross-bred cows.



Maintaining of
cross-bred cattle
is more economical
than desi cows.

Number of total
lactations

partIcipants

Sugarcane gro-
wing households
had the highest
income from the
sale of products
of agriculture,
followed by dairy.
These households
benefitted sub-
stantially than
the other category
of households.

Non-participant

C. B. Cows
Average cost of
maintaining As.
15/- per day.
The value of
milk produced
Rs.23.33 per
day.

7 to 9

Sugarcane
grower

Total annual
income from
all sources
Rs.88,341/-.

Annual income
from agricul-
ture labour
Rs.1 ,0231-

c Annual income
from dairying
Rs.15,990/-
d) Annual income
from other sou-
rces Rs.2,9221-
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Desi Cows
Average cost
of maintain-
ing Rs.4/-
per day.
Value of
milk As.
4.12/day.

3 to 4

Buffaloes
Average
cost of
maintaining
Rs.6/-
per day.
Value of
milk Rs.8.31
per day.

5 to 6.

Non-sugarcane
growers

Landless

Rs.1 1,896/- Rs.13,775/-.

Rs.2,694/- Rs.4,528/-

Rs.7, 154 Rs.5,908/-

Rs.1 ,957/- Rs.3,525/-

Dairying In surveyed villages

The total annual income of the a) Total surplus milk per day coflected by dairy
participant households from from the 29 villages in Kopargaon block was
the sale of milk has gone up 300 litres in 1972 and 33,000 litres per day in 1982-83.

substantially after participa-
ting in the cross-breeding pro- b) Almost all villages surveyed have dairies.
gramme of BAIF.

c) One chilling plant is located in Kopargaon.

Sugarcane growers, Non-sugarcane growers and Landless households



Within the
nonparticipant households
there exist wide variation in the

income from the sale of milk. - Nil. Rs.832/- Rs.1646/-

Participant and Non-Participant Households

Participants Non-participants

The total annual income a) Total average

of the participant house- annual income

holds from the sale of from all sour-

milk has gone up substan- rces (As)

tially after participating

in the cross-breeding b) Annual income

programme of BAIF. from agricul-

ture labour As.

C) Annual income

from dairying

There has been an Average number of

increase in the cattle owned in

number of cattle between 1972-73

owned in case of and 1975-76 2.76 2.33

both the participant

and nonparticipant
house-holds.

This increase is Average number of

higher amongst the cattle owned in

participant house-holds. 1981-82 increased to 6.19 3.42

The higher increase No of animals 1.60 Desi

in the total cattle populati in 81-82 were 0.15 Buffalo,

on in the case of participant 1.79 Jersey

households is entirely due 0.13 Holstin

to their participati on in the

cross-breeding. Before they

had no cross- breed cows.
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37,995. 14,950.

2,748. 5,177.

9,584. 816



Expenditure on food and non-food Items

The expenditure on food and

non-food items is found to

be much higher in participant

than the non-participant

households. This higher per

capita expenditure is related

to a higher income resulting

from agriculture, dairy and

other activities in case of

participant households in

1981 -82.

Participant Non-participant

households households

Average per

capita income

Rs.6,61 4/-.

Per capita

expenditure

Rs.1 ,954/-.

Sugarcane Non-sugarcane Landless
growers growIng parti- partici-
participants cipants pants

2. Amongst the participant Per capita
households, the per annual income
capita income and expe- Rs.15,024/-. Rs.2,170/- Rs.2,649
nditure is the highest
amongst sugarcane growing Per capita
participant households. consumption

expenditure
Rs.2,156/-. Rs.2,031/-. Rs.1,675/-.

It was pointed out that the programme of cattle cross-breeding, like many
other programmes of development, is meant for people with a minimum
asset holding and capacity for utilizing institutional financial facilities. It
caters to a group of poor people who have the basic potential in the form of
even a small amount of irrigated land and stock of indigenous cows which
can be improved through artificial insemination services.

A study of cost benefit analysis of cow cross-breeding programme in
Maharashtra was sponsored by the Indian Council of Agricultural Research,
New Delhi. The study conducted by Indian Institute of Cost and Management
Studies Research, Pune, India, point out that:

1. On an average 5.2 hours and 3.4 hours per day were spent by the farmers
on a cross-bred cow during the flush and lean season respectively. Local
cows required less labour input (3.3 hours and 2.1 hours per day). However,
the productMty of labour measured in terms of litres of milk per hour work
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Rs.2,299/-.

Rs.1 .637/-



was higher for cross-bred cows (1.0 litres per hour) than local cows (0.7 litre
per hour). Thus the programme provides work opportunity for under-
employed participant household.

2. The cost per litre of milk was observed to be highest for local cows
(Table - 5).

Table 5 : Cost of milk per litre

Milk production through cross-bred cows yielded a positive contribution of
Rs.O.46 to 0.96 per litre and a profit of Rs.0.04 to Rs.0.55 per litre. The milk
production through local cows was uneconomical, with negative contribution
of Rs.2.47 per litre. The replacement of inaigenous cattle stock with cross-
breds is thus expected to provide supplementary occupation.

On an average, a farmer can expect to earn Rs.630/- by rearing a
crossbred heifer till it becomes productive.

The risk that, despite his best efforts, a farmer may end up without a single
productive cross-bred cow after 7 years of participation in the Al programme,
would be fairly high at 45% under present condition. The risk of futile
participation is sensitive to a number of decision variables as well as the
efficiency of the input delivery system. However even under the best
conditions, the risk remains at 18%. The risk to an individual cattle owner
decreased substantially, if more than 20 heifers are reared simultaneously.

The BAIF undertook a research project with sponsorship from NABARD to
study the techrio-economic feasibility of cattle cross-breeding in the year
1982. Stratified random sampling technique was used to draw up a sample
of over 2200 cattle heads distnbuted across 167 villages in different agro-
climatiQ conditions in Maharashtra.
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Item of cost
50%H.F.

Breed
50% Jersey
(Rupees per litre)

Local

Feed 1.80 2.26 5.35
Labour 0.20 0.20 0.44
Health cover 0.01 0.02 0.04
Total direct cost 2.01 2.48 5.83

Overheads 0.35 0.42 1.31

Total cost 2.36 2.90 7.14



It was inferred that the net income that could be earned from a cross-bred
cow over a 7 year period was of the order of Rs. 1,770/- per cow per year. On
an average the cross-bred cow generates productive employment of 124
person days per year. It was stated that by maintaining a cross-bred herd of
3 to 5 cows the beneficiary family can become fully self-employed and can
generate adequate income to meet its consumption needs and have a
reasonable standard of living. It was recommended that financing institutions
should finance the breeding of three to five cross-bred cows per family rather
than only one or two cows.

The report highlighted that the breeding and sale of cross-bred heifers was
also a profitable activity and might require requisite credit support. The credit
support is expected to cover deficit in funds requirement for maintaining the
cow during the calf and heifer stage.

Maharashtra state which has been traditionally deficient in milk production
is today surplus in it. The key to this transformation appears to be the
adoption of massive cattle cross-breeding programme, the assured market
and remunerative prices to the rural producers. After the start of the cattle
cross-breeding programme during the period from 1970 to 1972, the farmers
felt the need to form cooperative milk unions to handle/market the surplus
milk. Some of the examples of such cooperatives are the milk unions at
Babhaleshwar (Shrirampur) and Sangamner in Ahmednagar district, Akluj
in Solapur district, and Phaltan in Satara district. The milk collected and
marketed by these unions (Table-6) comes mostly from cross-bred cows
which are produced and reared by the participant farmers and landless
labourers.

Note : NA = Figures not available.
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Table - 6 Yearwise Milk Collection by the Milk Unions (In Lakhs Litres)

Year Sangamner
Sangh

Shrirampur Sangh
Cow Buffalo

AkIuJ

Sangh
Phaltan

Sangh

75 - 76 6.93 4.28 --

76-77 - 24.24 11.42 14.63 --

77 -78 6.22 4.07 9.27 26.06 9.00
78-79 21.17 57.80 6.53 38.28 14.00
79-80 31.16 86.69 7.75 54.20 29.00
80 - 81 39.09 117.75 7.11 62.07 46.00
81-82 45.73 133.27 6.15 69.84 59.00
82-83 58.70 163.88 3.53 91.08 64.00
83-84 89.70 227.16 4.92 133.90 84.00
84-85 NA NA NA 191.31 108.00
85- 86 181.98 NA NA 251.74 NA



It is evident that the farmers in these areas have accepted the cross-
breeding programme as a means of supplementing their income. The cattle
cross-breeding activity has not only generated additional milk, which can be
marketed, but led to growth in ancilliary supporting activities. These include
production and use/sale of fodder, sale and use of agricultural wastes and
by-products like sugarcane bagasse and tops, straws, etc., manufacture of
milk cans, production of ice, production and sale of cattle-feed by the
cooperatives, health cover of cattle, transport of essential inputs as well as
milk, manufacture of milk products, etc. The impact through the supporting
actMties in different areas is yet to be quantified.

It is claimed by some of the participants that the dairying occupation helped
to maintain regular cash flow to meet the day-to-day needs of consumables
and thus to minimise the indebtedness of small holder agri-farmer families.
The four-legged animal is also considered to be a valuable and mobile asset,
which is handy for disposal in exigencies. Even in irrigated areas, the
sugarcane growers focussed their attention on dairy in drought conditions
during the years 1985-87. There are number of cases to show that this
enterprise was the sole source of income during the drought conditions.

The significant strides made in the field of milk procurement, distribution and
cash flow to rural producers by the Dairy Development Department of
Maharashtra is the testimony of the impact of the cattle cross-breeding on
the rural economy in the state as a whole. Out of the total of 2,300,000 tonnes
of milk produced in the year 1985-86,32.69 percent of milk was procured and
marketed by the department. The yearwise figures of milk procurement and
payment to milk producers is in Table-7.

Table - 7 The quantity of milk procured and payment to milk producers for
the year 1982-83 to 1985-86.

Source : Dairy Development in Maharashtra In Dairy India 1987 pp 65-66.
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1982-83 11.58 113

1983-84 14.09 170

1984-85 17.42 203

1985-86 20.60 234

Year Procurement Payment to milk
Average (Hpd) producers (Rs. crores)



It is estimated that the present milk production in Maharashtra would be
around 2,500,000 MT per annum of which the share of the buffalo, indigenous
cow and cross-bred cow would be around 1,200,000 MT, 800,000 MT and
500,000 MT respectively. The milk yield of cross-breds is usually higher and
thus enough surplus is available for sale. The cow milk normally is sent to
urban dairies.

Summary and Conclusions

Cattle population is one of the important rural resources in India. Government
is concerned to harness this resource in the national interest. The aim of
cattle development through cross-breeding has changed from being entirely
towards increased milk production to alleviating the problem of poverty and
unemployment among the rural poor.

The cattle cross-breeding programme has definitely made impact on rural
economy in selected pockets. This impact can be attributed to increased as
well as economic milk production, enhanced asset value of the livestock,
coupled with purposeful efforts in organising the milk marketing. The cross-
bred cows not only make a positive contribution to rural economy but also
provide opportunities for additional employment to both under-employed
and unemployed rural families which might possess at least minimum asset
holding to become eligible for participation in the programme.

Some of the participant households might experience non-availability of
productive cross-bred cows, in spite of their active participation in the cross-
breeding programme. This risk can be minimised by improving the service
delivery system, providing essential inputs, making available more number
of animals and imparting skill-training in cattle management.

To make the programme more vibrant, so as to involve increasing participation
by the rural poor, we are required to focus our attention on identifying and
correcting the lacunae in the existing programmes. The stated goals of
reaching the poorest of the poor would be achieved if the needs for facilities
felt by the non-participants (viz, distribution of cows to BPL families,
veterinary aid, mobile Al service for targeted group, institutional support,
distribution of land to the landless, irrigation facilities, etc.) are fulfilled. This
requires proper coordination between the various Government departments
and non-government agencies.
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OESTRUS SYNCHRONISATION
A TOOL FOR IMPROVED FERTILITY

V.J. Sldhaye
BAIF Development Research Foundation,

Kamdhenu, Senapati Bapat Road,
Pune 411 016.

There is no doubt that fertility has a genetic basis but man can accomplish
to reduce infertility through various means. Now a days rapid advances are
being made in the field of endocrinology and stress physiology. High
reproductive efficiency (fertility) in dairy cows/buffaloes is dependent upon
the management.

Regular reproduction in cows/buffaloes requires individual attention to each
cow/buffaloes at the time of breeding and parturition. This attention relates
directly to the economics of dairy farming - may be on large scale or on
individual farmer's level.

For improving fertility of the herd so many tools were in practice since last
fifty years, and many will be added in times to come - these tools were :-

Use of artificial insemination technique.
Use of frozen semen.
Use of high quality, progeny tested bull's semen.
Improving different managemental practises like -

* Maintenance of good health record/breeding records.
* Offering balanced and nutritious fodders and feed.
* Breeding at proper time.
* Use of heat detection methods.
* Doorstep services of A.I.

Now a days in most of the Western developed countries where dairy
development has reached to its peak, many new technologies are in vogue,
those are -

Oesturs synchronisation
Embryo transfer
Early pregnancy diagnosis tests

Oestrus synchronisation means pharmacological control of oestrus cycle by
means of using exogenous endochroniological substrates (Hormones or
analogues of hormones) at various levels of oestrus cycle period.
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Heat (oestrus) detection is constant time consuming and difficult job, may be
in a big or small herd. To do this job effectively, it requires accurate records,
close observations, etc. Heat synchrnlsation solves this difficulty on the
part of farmer.

Practical Advantages of Oestrus Synchronisation

. it would facilitate the extensive use of artificial insemination.

It will allow, the greater exploitation of genetically superior sires in different
diverse agro climatic conditions simultaneously.

It helps eliminating silent, weak, or missed heat cycles.

It enables breeding technician to give services of A.l. on much larger
numbers of animals at a time.

It enables dairymen or dairy farmers to observe only treated cows for
oestrus, only for 4 to 6 days each month, instead of observing all the open
cows or breedable heifers every day.

It is possible to manage to get cows/buffaloes in calf to calve in particular
period when owner could get high price of milk in the market. In India, this
period would be from March to June of the year.

Animals could be inseminated at the predetermined time without observing
behavioral oestrus.

In India, it would be suitable for popularization of artificial insemination
technique at rural level.

It is possible to shorten the calving to conception interval.

Disadvantages

Under Indian conditions, the important constraints are of the nonavailability
of all the required hormones or analogues of hormones; as all are not
manufactured over here, every bit is to be imported at this stage and then it
becomes very expensive.

Technically, major disadvantage is reproductive performance is highly
variable, as it depends upon health of an animal; obviously resulting in a low
cost benefits. Nutritional status and managemental aspects should be of
high standards for undertaking this.
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Technical Aspects of Oestrus Synchronisation

Control of ovarian activity is the chief aspect of synchronisation which is a
very complex phenomena. This is the manipulation of the hormonal events
occurring during the normal ovarian cycle. Technically there are three
important basic approaches:

induction of premature regression of corpus luteum, followed by follicular
growth.

Temporary suppression of ovarian activity followed by growth of follicle
and release of egg at predetermined time.

To carry single or double artificial insemination at specific interval after
end of the treatment.

Various Treatment Plans for Oestrus Synchronisation

Administration of 2 injections of prostaglandins (PGF2a)

Administration of oestrogens, PMSG parenterally with fixing of progesterone
implants.

Administration of oestrogen, PGF2cz, PMSG and fixing of progesterone
implants.

Using of PRID (Progesterone releasing intra uterine device) with
administration of PMSG.

Using of PRID along with administration of PMSG and PGF2a.

Intra uterine infusion of irritant such as dilute Iodine solution.

Administration of oxytocin to cows on 2nd and 6th day of the cycle.

Combination of short term progesterone treatment (10 days continuously)
and administration of prostaglandins towards the end of progesterone
period. This approach requires only one PGF2c treatment.

Before going into details of the actual procedure better to know the actions
of different hormones.

53



Preostagiandin (PGF2a) :- This causes lysis of the cells of the corpus
luteum, so called as luteolytic agent. This is important that this acts on!y on
mature corpus luteum; therefore it is useless to give when corpus luteum is
very fresh (i.e. up 105th to 7th day of the cycle) or at end of oestrus cycle when
corpus luteum starts regressing naturally (i.e. on 17th to 19th day of the
cycle). Fall of progesterone level reaching at basal level within 30 hrs. of
injection.

Pregnant Mare Serum Gonadotrophln (PMSG) :- This mimics as
follicular stimulating hormone from anterior pitutory, it stimulates follicular
growth on the ovary.

Progesterons Progesterons or its synthetic derivatives like Norgestomet,
Medroxy acetate-progesterone (MAP), Malenogestrol Acetate (MGA),
Flurogestron Acetate (FGA). Here progesterone is injected or through
implant, or any other device to suppress the activity of ovary or pituatory for
gonadotrophin release till the withdrawal of progesterone. It may be available
in implants, passeries, injection.

Oestrogens :- Oestrogen administrations induces premature regression
of corpus luteum and hence stimulating hypothalamus for releasing
gonadotrophin releasing hormones factor (GnRH factor) - which in turns
stimulates pitutoryto develop FSH - LH surge. There are synthetic conjugates
like 17 B oestradiol, Oestrdiol benzoate, etc. These are available in injection,
capsules, etc.

Progesteron Releasing intra UterIne Device :- It is a special type device
through which exogenous progesterones and oestrogens are simultaneously
released in the blood level. This consists of a very thin stainless steel coil
covered with a layer of gray inert silastic elastomer in which 1.55 mg of
progesterone is impregnated, while at one end of coil, from inner side a
gelatin capsule containing 10 mg. oestradiol benzoate is attached. This coil
could be inserted in the vagina by means of vaginascope. After insertion of
this PRID - two nylon strings are hanging out of vulvar lips for taking out. Here
coil is kept for 7-12 days in the vaginal passage. Oestrodiol benzoate in
gelatin capsules is rapidly absorbed through vaginal walls in the systemic
circulation, it is intended to act as luteolytic agent, progesterone is released
through the elastomer for a longer time till the removal of the coil. After
removing of the coil (7-12 days) immediately causes the fall of progesterone
concentration from peripheral plasma, thus simulating natural luteolysis -
consequently the cow should show oestrus within 48 to 72 hours.
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Action Plan of Oestrous Synchronisation

Before taking cows or buffaloes in the scheme of oestrus synchronisation,
it is important to confirm that they are not pregnant, then they are not recently
inseminated or naturally served, It is good if the owner has record of their
previous cyclicity. Animals must be free of any genital diseases or
gynaecological disorders. Animal must be healthy, and getting balanced
diet, they should not suffer from any malnutrition. Animals should not be let
loose in the pastures. After having these informations correctly then there is
no need of examination of animals per rectally, for confirmation of having
mature corpus luteum. In following mentioned treatments, take starting day
of the treatment as a '0' days or 1st day of the treatment - and from that day
further days are to be counted.

1. Administration of '2' Injection of PGF2 cx

Here animals are cycling at random without prior knowledge of their precise
ovarian status. The principle of this regiment is - For 1 day treatment, some
animals which are between 5 to 17 days of cycle will be responsive to the
treatment, on 2nd or 3rd, luteolysis will take place and ovulation will take
place some where on 4th or 5th day - At the time of 2nd injection, these cows
will be on 7th or 8th day of the next cycle - therefore mature corpus luteum
will be available for action of PGF2a. Cows which are not responsive to first
injection will be between days 18 to days 4, therefore at the second injection
they would be between days 8 to 15 for response to PGF2a. Therefore all
animals will be theoretically in rnid-luteai phase. This technique is proper and
quite successful.

In the same treatment regimen - a little alteration has been made which is
called "1 1/2 method", here after injections of PGF2z - what ever cows show
oestrus are inseminated and remaining would be given second injection on
11th day of the 1st injection - those cows would be inseminated on fix days
or observed oestrus. This will reduce the cost of medicines as well as semen
doses.
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1st Day 11th Day 14th Day 15th Day

I I I I

(1st Injection (2nd Injection Al Al
of PGF2a of PGF2a
25 mg. dose) 25 mg dose)



2. Administration of Oestrogen, PMSG, parenterally with fixing of
Progesteron implant

1St Day 10th Day 12th Day 13th Day

I I I I

Fixing of I. Removal of Al Al
progesterone Implant
implant,
and and

I/rn injection ii. I/rn injection
of oestradiol 200 to 300 IU
Benzoate of PMSG
(5mg or
2 ml.)

Here progesterone implants are consisting of 6 mg. of norgestomet (17
aetoxyl, 11th methyl - 19 norpregn - 4 ene 3, 20 dione - from Intervet
FRANCE) have been fixed up in the subcutaneous space of dorsal side of
the ear pinna (a most suitable site) by special implant fixing forcep and at the
same time 2 ml. (5 mg.) oestradiol benzoate is injected I/rn. After 10 days
implant is removed by just giving pressure on the dorsal aspect, on the same
day PMSG is given I/v in the dose of 200 to 300 iu - on 12th day and 13th day
Al is done (i.e. 48 hr. and 72 hrs. aftertaking out the implant). Pharmacological
actions of vanous hormones have been described in previous pages.

3. AdmInistration of Oestrogens, PGF2a, PMSG parenterally and fixing
of the Progesteron implant

Here the plan is self explanatory, only prostaglandin have been introduced
extra at 8th day of the treatment.
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1St Day 8th Day 10th Day 12th Day 13th Day

I I I

i.Fixing of i. Injection of (Removal of Al Al
Progesteron PGF2z, Urn implant)
implant. (25 mg).

ii.lnjection ii .lnjection of
of oestradiol PMSG, I/v
Benzoate (200 to 400 IU)
(5 mg/2 ml.)



4. Use of PRID with parenteral administration of PMSG

Here progesterone Releasing lntravaginal Device will be used which contains
oestrogen and progesterone (described on previous pages).rhe speculum
which is used for insertion of this PRID must be thoroughly washed by
antiseptic solution, it is smeared with antiseptic jelly for easy passing into
vaginal passage. This speculum is to be loaded with the coil after washing.
Once you reach up to the fornix of vagina - only speculum is taken off slowly
- as coil is fixed up in the vaginal passage leaving plastic string (fixly,
attached to the one end of the coil) protruding outside the valver lips. For
removal just pull the string slowly to take out the coil.

5. Use of PRID along with administration of PMSG, PGF2a

1st Day 8th Day 10th Day 12th Day 13th Day

I I I
I. Insertion of Injection of PGFa Removal Al Al
PRID. (25 mg.) of coil

&
Injection of PMSG

200 to 400 IU

in this process same precautions are to be taken like in that of previous
method, only on 8th day prostaglandins have been injected along with
PMSG for follicular stimulation.

6. Intrauterine infusion of irritants such as Dilute Iodine Solution

It is known that in normal oestrus cycle, natural prostaglandins have been
secreted by the endometrium in the late phase of the cycle, mostly from 17th
day to 19th day - so causing luteolysis. In the same manner it has been
proved that if any type irritant solution are introduced or infused in the
cervical region of the uterine tract then due to neurological stimulation
prostaglandins are secreted. There PGF2a are not seen in the peripheral
blood plasma but those are directly taken by the ovarian artery from the
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I. Insertion of PAID i. Removal of coil Al Al
in vaginal passage ii.lnjection of PMSG

IN 200 to 300 IU



uterine veins - and reachrtoovarian mass, an artery is coiled, thin and fixely
adhered over the uterine vein, through their walls, exchange takes place.

In this regimen lugol's Iodine solution 5% is taken, and it is diluted in the
range of 1:10 to 1:20. About 5 to 10 ml. is infused in the mid cervical region
or some where near body of the uterus. It is to be used mostly after milking.
Animals may show signs of irritation by arching of the back, tail may be held
upwards, intermittent micturition - these symptoms may last of for 1/2 to 1 hr.
In severe irritation cold water could be poured on the back.

1st Day

Infusion of2nd dose of
Lugols solution
1:10 or 1:20,

5to lOmi.

11th Day Observe Heat & do Al

Mostly Shows
Lugols Iodine after 3 to 4

1:10,5 to 10 ml. days.

7. Administration of Oxytocin on 2nd and 6th day of the cycle

This is not much practised because in lactating cows oxytocin stimulates
letting down, it is possible to use it in heifers but again cyclicity of the animal
is to be watched. 10 to 20 units of oxytocin are injected I/venously on 2nd and
6th day of the cycle.

At various veterinary colleges or agricultural universities, it appears that
trials have taken at their organised farms. Bharatiya Agro Industries
Foundation Urulikanchan has taken extensive trials on more than 800 cross
bred cows and heifers at the farmers door in many districts of Maharashtra.
Nearly 100 days experiment was done - At the end of trial it was seen that
out of three methods (Implant, coils, and PGF2a). PRID has given very
promising results over controls as well as other two methods. Overall results
in terms of conception in cow class was 60.9% against control 48.3% while
that of in heifers was 52.0% against control 48.4%. In PAID method,
conception rate was 71.7% in class of cows while 56.0% In heifers class.

At this juncture cost is not to be thought of because of I have mentioned
everything is to be imported, all this material ought to be taken as donation
from various foreign agencies for the purpose of trials. Central Govt. can play
important role for allowing these various inputs to be imported on low cost
basis or permit for manufacturing these in our country, then a real revolution
will be taking place in animal breeding for improving fertility, in our 80 to 85%
nondescript cattle and buffaloes.
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REPEAT BREEDING IN COWS
ETIOLOGY AND TREATMENT

A.S. Kaikini
Emeritus Scientist (ICAR), Nagpur Veterinary College, Nagpur

Introduction

The wide range in the types of livestock and variations in their managemental
practices make it difficult to assess the incidence of reproductive disorders
and their negative impact on the livestock economy in Indian farm animals.

The success of any dairy enterprise lies in the proper and optimal reproductive
rhythm of individual cow in the herd within normal physiological limits. Any
deviation or prolongation of the breeding rhythm resulting in a progressive
economic loss due to widening of dry period, reduced calvings and lactations
during the life time of the cow. Barren cows mean a loss in milk production,
while fewer calves reduce the efficiency of selection in dairy herd improvement.
Efforts should therefore, be made to enhance fertility in dairy cows by
narrowing down their dry period to the bearest minimum range of 60 - 90
days.

Majority of the cows in the country are "Non-Descript: (N.D.) type with an
assorted genetic make up. Most of such heifers not only mature remarkably
late but their effective breeding period is also distressingly irregular resulting
in reduction of total life time production of milk with lowering number of calves
born per cow. As{he generation interval is increased, the rate of genetic gain
is also slow, jeopardising the interests of milk industry. Obtaining cross -
breed progeny (through A.l.) form non - descript cows is directly proportional
to the erratic reproductive efficiency of the dams of poor and assorted
genetic make-up. it is applied to recovering metal from the scrap fed in Mini
steel plants (Kaikini, 1975).

Repeat Breeding in Cows

Repeat breeding accounts for considerable set-back in dairy cattle industry.

A typical repeat breeder or "Repeater" cow is an apparently normally cycling
cow with normal genitalia that has failed to settle to services! inseminations
during three or more consecutive oestrus periods. Such a cow can neither
be considered as sterile nor can her settling to subsequent services I
inseminations be predicted or guessed. On gynaeco - clinical examination,
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there is no palpable or visible evidence nor any pathological change in
tubular genitalia or gonads. Whereas, an infertile cow has either gynaeco-
clinical or non-clinical gynaeco-pathological symptoms or has not been
timely/properly exposed to insemination.

The cause of repeat breeding (RB) may be very many, either due to :-

Infectious agents such as bacteria, protozoa, virus, fungus, etc.
Hormonal imbalance
Nutritional deficiencies
Congenital and hereditary factors
Immunological incompatibility
Cyto-morphological (karyotype) aberrations

All these factors lead either to failure of fertilization or Early Embryonic
Mortality (EEM).

Repeat Breeding (RB) in cattle is thus a gynaeco - clinical syndrome which
is an enigma for veterinarians. A multi-prong diagnostic attack is essential
to tackle this problem.

The main contributing factors responsible for a good fertility index are : a
sound central nervous system (CNS); optimum endocrine balance between
the gonadotrophins and sex hormones combined with the proper response
of the sexual apparatus of the individual animal. The term uEndocnne
constitution" is indicative of the interrelationship between these factors.
Oestrus rhythm is iargely controlled by the endocrine constitution of each
cow (Lagerlof, 1951). There is an obvious distinct difference in the
manifestation of oestrous phenomena in various breeds of cattle (Luktuke,
1982).

Scanty and scattered information is available on the incidence of the
problem of repeat breeding in Indian cattle even though it is frequently
encountered in veterinary practice. This is either due to improper recording
of such cases with their follow-up or lack of uniformity in recorded data and
paucity of a central monitoring agency.

The problem of repeat breeders and infertility in cattle has been reviewed by
several workers (Casida, 1961; Jainudden, 1965; Olds, 1969; Pendsey,
1974 and Luktuke, 1982). A National Level ICAR Summer Institute on
Repeat Breeding in cattle was conducted by Kaikini (1983) at PKV, AKOLA.
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Repeat breeder cows may repeat either at regular intervals or at regular
irregular intervals, depending on the etiology of each case. However, the
latter category is highly suggestive of infectious factors.

Incidence of Repeat Breeding in Cattle

A quick All - India Survey on bovine infertility was conducted by ICAR (IVRI)
Team, 20,000 cattle and buffaloes were examined. Of these, 1544(7.70%)
animals were diagnosed as sub-fertile or sterile. It was found that in herds
having over 25 adult cattle, 3% animals were sterile and 8 to 10% were sub-
fertile (Bhattacharya, 1954).

A team of FAQ Experts examined 3,000 cows and buffaloes comprising of
rural and urban animals in India and found that 61.8% cows and 31.0%
buffaloes had sub-functional ovaries (Lagerlof, 1954).

In another survey of bovine infertility in India covering 10,865 animals, Rao
(1954) found 8.86% (963) to be fertile. A high incidence of infantile genitalia
(18.99%) and sub-active ovaries (54.42%) was recorded in heifers, whereas
47.87% cows has sub-active ovaries, with an incidence of 38.51% in Red
Sindhi Cows.

Kaikini (1967) in an intensive survey of Bovine infertility (1952-54) covering
over 10,000 cows and buffaloes in more than 45 cattle breeding farms and
goshalas in the erstwhile Bombay State, found that about 4.0% animals were
sterile, whereas double the number (8.0%) were subfertile.

Luktuke and Sharma (1972) recorded true anoestrum cases in 36% heifers,
42% cows and 33% buffaloes examined. Kaikini et al (1977) reported repeat
breeding in 15% of the 350 local cows studied, with abnormal oestrus
behavior ranging from running away from bull/teaser, to kicking when
mounted and throwing body down during service or insemination. Such
cows had to be inseminated in recumbent position only.

Kinked cervix hampering sperm transport may be a cause of repeat
breeding. Kharalkar (1 978k recorded a high incidence of cervical kinks in
non-descript (17.77%) and Gaolao (20.0%) cows studied by him at Akola.
It was observed that cows with a U type kinked cervix failed to conceive even
though they came in heat and were served or inseminated. This condition
may be a hereditary predisposition since it was recorded in heifers also
(Kaikini, 1983).

62



The incidence'of repeat breeding is reported to be 11.4% in Swedish cattle
(Hewett, 1968) and 15.1% in exotic cattle in U.S.A. (Zemjanis, 1963). In a
field investigation of repeat breeding problem in cross bred cows, Deshpande
and Deopurkar (1981) reported 6.9% undetected oestrus / silent heats to be
the incriminating cause. In our studies on cross breds at Borgaon (Akola)
farm, silent heat was recorded in 3% heifers and 2% cows (Kaikini and
Fashuddin, 1983). In an earlier study based on 500 local (N.D.) cows of
university heifer project at Borgaon (Akola), anovular heats were recorded
in 24% of the animals that came in heat, resulting in repeat breeding (Kaikini,
1975).

Khan and Luktuke (1976) reported the incidence of repeat breeding in
Hariana cows ranging from 14 to 27%. Namboothiripad and Raja (1971)
recorded an incidence of 5.5 to 33.0% repeat breeding in Red Sindhi,
Sahiwal and cross bred cows. According to Bhosrekar (1973), the incidence
is more in Sahiwal heifers and cows than in other breeds.

The incidence of repeat breeding due to failure of fertilization either due to
abnormalities in ovulation or morphological defects in the ovum or sperm, is
higher in repeater cows (35 to 40%) than in virgin heifers of 5 to 25%.
(Roberts, 1971). In virgin heifers, about 12% of repeat breeders are due to
inability of the sperm to fertilise, whereas it may be 201040% in cows (Sane,
et at 1982).

Repeat Breeding Due to Defective Sperms

Genetic or congenital defects in spermatozoon morphology such as knobbed
sperms (Donald and Hancock, 1953); 'Dag' defect (Blom, 1966); "Cork -
screw" sperm defect (Blom, 1959); eversion of galea capitis (Blom, 1968)
and crater depression in the nucleus (Hancock and Rollinson, 1949; Jones,
1962) result in infertility problems expressed as chronic repeat breeding in
cows.

Gustavasson (1969) reported a chromosome translocation in SRB bulls.
Daughters of translocation sires returned to service more often than daughters
of normal sires, apparently due to an increased embryonic mortality
(Gustavasson 1971).

Dunn et al (1968) recorded sterility and infertility in bulls which were chimeric
co-twins to free-martins. Prishop (1964) demonstrated increased repeat
breeding in cows due to A.l. with semen from relatively slow ageing of
sperms in the mate reproductive tract. However, according to Bearden
(1954) and Kidder et. al., (1954), bull plays little part in repeat breeding
problems.
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iriskeep et al (1961) cautioned that intensive inbreeding followed in certain
lines resulted in marked infertility (RB) problems.

According to Casida (1961) repeat breeding in cows may be an inherited
trait.

Repeat Breeding Due to Defective Ovum

Defective or pathological ovum may prevent fertilization by normal sperm.
Tannabe and Almquist (1953), Bearden (1954) and Kidder et al (1954)
reported that 2 to 9.5% of the recovered ova slowed gross, abnormalities.
Empty zona-pellucida was the most common defect, followed by degenerative
changes and rupture or shrinkage of ova.

Lanman (1968) and Olds (1969) reported that post - ovulatory ageing of ova
often resulted in failure of fertilization or early embryonic mortality (EEM)
leading to repeat breeding in cows.

Other Causes of Repeat Breeding

There are a number of research reports on the interval between oestrus and
cows not manifesting oestrus at the expected time. However, their ovarian
status or causes of such irregularities were unknown or not described.
Varied environmental conditions and a low plane of nutrition to a certain
extent may account for poor breeding efficiency of such cows (Trimburger,
1956).

Delay in maturity of livestock raised in tropics is attributable to much slower
growth rate (Gangwar, 1978).

In an investigation conducted by Deshpande and Deopurkar (1981) in
34.60% cases of repeat breeding, no pathological lesions or changes were
evident an gynaeco - clinical examination. Corpus luteum (C.L.) could be
invariably palpated in these cases indicating that they were coming in heat
but went off undetected. The major factors contributing to repeat breeding
were improper detection of heat; lack of synchronization between insemination
and ovulation; prolonged heat and delayed ovulation and anovulatory heat.
The overall incidence of such cases was 27.7%. Cystic ovarian degeneration
was recorded in 6.1% cross bred cows examined by them.

Namboothiripad and Raja (1972) in their studies on 264 Red Sindhi cows in
Kerala, recorded an incidence of 18.50% cases requiring more than three
consecutive inseminations per conception with an increasing trend in the
panty groups.
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Kadu et. al., (1976) recorded a higher incidence of functional reproductive
disorders in rural cattle (71.3%) than farm cows (29.8%) in Eastern
Maharashtra. Infections were more frequent in farm cattle (41.0%) than in
rural field cattle (2.0%) in which genital abnormalities were higher (25.94%)
as against nil in farm animals. Naidu and Rao (1981) in there studies of 1,500
cross-bred heifers and cows, recorded an over all incidence of 13.13%
anoestrus and 6.80% repeat breeders with no significant difference between
cows and heifers for these entities.

In their studies of 96 HFX Gir cows, Kaikini et al (1983) recorded an over all
incidence of 36.50% reproductive disorders, of which repeat breeding
accounted for maximum of 21.98% HF cross breeds. The corresponding
figures for Jersey X Gir cross breds were 32.12% and 19.36% respectively
(Kaikini et. al., 1981).

Functional Disorders

It is reported that about 10 to 15% dairy cows manifest abnormal ovarian
activity during 1 to 2 months post partum. These functional disorders lead to
repeat breeding (Casida, 1961; Britt, 1975). In early post partum period,
there is a relatively higher occurrence of silent oestrus (18%) accompanied
by ovulation. Since such heat are not detected in time, inseminations are not
synchronised with the proper stage of heat resulting in repeat breeding.
Results of such various studies indicate that when 60 to 88% post partum
cows classified as sub oestrus are treated with luteolytic agents, fertile
inseminations may result (Kadu and Kaikini, 1976).

Khan and Luktuke (1976) in their studies on Hariana herd recorded 14.0%
anovular heats in heifers and 18% silent heat in cows. The incidence of
repeat breeding ranged from 14.0 to 21.0% and true anoestrum 0.60 to
12.1 3% in Hariana breed.

According to Van Rensburg (1962) many of the early post partum heats are
accompanied by a high incidence of abnormal ovarian activity resulting in
anovular heats (34%) or delayed ovulations (66%) which is due to inadequate
LH level. Repeat Breeding within eight days mainly indicated delayed
ovulations (Bhosrekar, 1973). Delayed ovulation may be due to impairment
of Gn-RH release (Pendse et. aL,1977).

Endocrine Disturbance

Cystic ovaries cause repeat breeding in high yielding cows which are prone
to it (Gram, 1949; Bane, 1964 and Marrow et. al., 1969). Although it is a
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hereditary trait, post partum stress due to infection, malnutrition, lactation
etc, imposed on the high yielding cow has a dominating effect for its
causation. The effect of cystic corpora lutea on fertility is reported by many
workers. According to Bane (1964), Cystic C.L. was usually associated with
persistent C.L. (P.C.L.) impairing fertility. The duration of pro-oestrus and
oestrus may be irregular in cows with cystic C.L whereas in several cases
anoestrum may result. There is a wide variation in the frequency of cystic
corpora lutea (Marrow etal, 1969).

Casida (1961) suggested that repeat breeding could be caused by inadequate
supply of progesterone resulting in short, normal or prolonged oestrous
cycles. Based thereon, therapeutic use of exogenous progestins is justified
in these cases on two counts. Firstly, it may overcome constitutional
weakness (inadequacy) of the early C.L. until an embryo exerts its own
influence in an assured continuation of luteal function. Secondly, the
progestin treatment may exert effect to correct cyclic inadequacies for res-
establishing higher fertility level.

Hormonal Therapy

Appropriate corrective therapy with administration of hormones and hormone
- like preparations had been tried by several workers.

Progestin 25 to 100 mg. I/rn injection or vaginal insertion 1,200 - 1,500 mg.
and sub cut implants have been used. Likewise, oral therapy with MAP
(Methoxy Progesterone Acetate) 80 to 240 mg.; MGA (Melenogestrol
Acetate) 0.5 to 1 .0 mg. for 12 to 18 days and CAP (Chioromidone Acetate)
1 .0 mg.for 12 to 19 days. Bovrisnychron (VEB Jena Pharma GDR Germany)
have been tried by various workers with encouraging results.

Gii - RH is useful in inducing LH release and subsequent ovulation in early
post partum cows. Like wise, Prostaglandin F2 alpha (PG F2a ) being a
potent luteolytic agent lead to availability of another compound potentially
useful C.L. regression and correction of cyclic variations.

Synthetic chemo therapeutic agents have been tried. These when
administered produce hormone like action effect in the animal without any
deleterious effects. Kaikini eIaI (1980,a) reported beneficial effects (90.0%)
of clorniphene citrate 300 mg (Fertivet FVT-300, Ar-Ex Labs., Bombay) oral
therapy in true anoestrum with inactive smooth non functional ovaries in
native (ND) local cows at Akola. Fertivet therapy helped in triggering ovarian
activity as evidence by a significant rise in LH and progesterone levels in
blood serum of treated cases indicative of LH like action of clorniphene

66



citrate (Kaikini etal, 1979). Wagh (1981) reported success with Fertivet
(FVT-300) therapy tried 8 hours prior to insemination in repeat breeding
cases, resulting in 50% conceptions in treated animals as against 25%
conceptions in the control group.

Endocrine imbalance may lead to suppression of oestrous cycle activity.
Very high levels of Prolactin hormone ranging from 189.67 mg/mi. to 358.5
mg/mi. during various phases of reproduction were recorded in nondescript
(ND) cows (Kaikini etal, 1979).

Bovisynchron (VEB Jena Pharma) containing chloramidone acetate (CA)
one ml. administered orally twice daily for 15 days helped in activating
ovaries and synchronization of oestrus in cross bred heifers that attained
maturity but had not come in heat. Oestrus was regulated with ovulation in
80% cases treated. (Kaikini etal, 1980B).

Inflammatory Conditions of Genital Tract in the Cow

These conditions affect the sperms and fertilization by blocking the fallopian
tubes with mucus and debris preventing the normal passage of sperms to the
pavilion of the oviduct. Aseptic uterus free from organisms/bacteria/pathogens
is essential for optimum fertility.

Infections of the bovine genital tract cause failure of fertilization or early
embryonic mortality (E.E.M.). Various workers have reported the incidence
of streptococci, staphylococci, pathological or facultative bacterial infection
in repeat breeder cows studied by them thus:16% (Veleck, 1961), 41%
(Nunn, 1970) and 81 .78% (Krishnamurthy etal, 1974).

The incidence of campylobacter (Vibrionic) infection was recorded for the
first time in India on the west coast (Bombay area) by Parnaik etal (1957).
They demonstrated compylobacter fetus pathogenic organisms in pure
culture from the cervico-vaginal mucus collected from infertile Khillar heifers
in Satara district and Murrah buffaloes in Aarey Milk Colony, Bombay
(Parnaik etal 1958).

Campylobacter fetus has a world-wide distribution. Plastridge (1957)
estimated that in U.S.A. the loss from reduced calf crop and milk yield was
13.8 crore dollars annually. Hignett (1951) and Lawson and Mckinnon
(1952) estimated that Camphylobacter fetus alone or in combination with
other factors causes about 30% of the herd infertility in U.K. Bovine genital
vibriosis has been reviewed in depth by Kaikini (1961). Trichomonas foetus
infection has been reported from Calcutta and Patna (Ishaque and
Kuppuswamy, 1957). Its prevalence is established in Bihar State.

67



Jaskowski (1971) in his studies on the causes of infertility in large farms
based on gynaeco - clinical examinations of 8,650 cows found 31.4% to be
sub-fertile or sterile, with ovarian dysfunction to be the main cause of sub-
fertility.

Endometrial biopsy technique is a reliable diagnostic tool for repeat breeder
cows. Bhandari and Kaikini (1983) studied endometrial biopsy in 39 Sahiwal
cows and 18 buffaloes with reproductive disorders including repeat breeding.
They found endometritis in 86.2% Sahiwal cows and 64.8% buffaloes
subjected to endometrial biopsy. There were no apparent signs of endometritis
nor any gynaeco-clinical palpable changes when examined. "Occult" cases
of endometritis can best be detected with endometrial biopsy (Kaikini, 1983).

Chékaraborty (1978) recorded an overall incidence of 27.44% pathological
abnormalities of genital organs with sero prevalence of Brucella infection in
1.25% cows in Assam studied by him.

Ovario-bursal adhesions and encapsulation of the ovaries have been
recorded by many workers in cows and buffaloes (Khan and Salam, 1967,
Kodagali and Kerur, 1968; Kaikini, 1974; Nair and Raja, 1974 and Nonbri,
1977). Adhesions in the ovario-bursal region might be due to endometritis,
T.B., repeated and frequent rough rectal manipulation, irrigation of uterus
with irritant solutions and manual enucleation of C.L. (Thygesen, 1949).

Prabhu and Chatterjee (1970) recorded an over all incidence of 4.72%
abortions in Indian cattle-being higher in Sahiwal and least in Khiilar breeds.
It was highest in cross breds (6.84%), followed by Milch (4.96%), draught
(4.18%) and dual purpose cows (3.75%).

Kaikini etal (1976) recorded the incidence of pathological termination of
pregnancies in 530 sahiwal cows over a ten year (1964-74) period thus;
Early embryonic mortality 1.5%; abortion 1.3%; still-birth 1.13%; dystokia
1.7%; uterine prolapse 1.7% and retained placenta 2.3%. The over all
incidence was higher in sahiwal heifers (11.30%) than cows (9.16%) of the
same breed.

Singhvi (1981) analysed a five year (1974-78) data of eleven well organised
dairy farms in India, comprising of 4,634 cows and recorded the incidence
of reproductive disorders thus Endometritis 11.7%; repeat breeding 17.6%;
metritis 11.7%; abortion 10.6%; cystic ovaries 7.5%; adhesions of genitalia
5.3%; anoestrous 5.3% and cervicitis 1.0%.
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Negi and Luktuke (1982) recorded an incidence of 9.52% cases of pathological
termination of pregnancies in cross-bred cattle of military dairy farms, of
which 4.26% were abortions; 3.03% premature births and 2.23% still births.
Honappa and Narayana (1983) studied 1,269 pregnancies in 235 cows and
recorded an over all incidence of 33.49% repeat breeding.

Remedial Measures In Repeat Breeding Cattle Intra-Uterina Therapy

Post-service intra-uterine (l.U.) antibiotic treatment in repeat breeding cases
seems to be most rational. The successful use of antibiotics (l.U.) in the
treatment of infertile cows has been reported by Chambers (1984), Ealey
etal (1951), and Lindley (1954). They further reported the penicillin G
Sodium 5 lac IU and Streptomycin sulphate 1 gm. dissolved in 20 ml. of
distilled water and administered intra-uterine following service or A. I. increased
the conception rate (C.R.) of cows that were hard to settle. Kettner (1954)
reported beneficial effects of intra-uterine aureomycin therapy after
insemination. Kaikini and Deshmukh (1984) reported excellent results
(100%) of Mastalone-U therapy in buffaloes with post partum reproductive
complications. Killedar (1979) reported a success rate of 42.18% Mastalone-
U therapy in cows, whereas Kodagali etal (1977) found it useful in 53.6%
buffaloes treated by them.

In his studies on genital microflora and antibiotic sensitivity patterns of
isolates, Kharade (1981) reported maximum sensitivity with Gentamycin
and Kenamycin (100%), followed by Neomycin (95%), Streptomycine
(93%), Chloramphenicol (90%), Sulphadimidine (86%), Nitrofurantin (82%),
Tetracycline (74%), Oxytetracycline (69%) and Ampicillin (65%).

Shah and Derashri (1983) found double dose Mastalone-U, intra-uterine
therapy beneficial (75.68%) than single dose therapy (64.71%) in 46 repeat
breeder buffaloes treated by them.

Khan and Luktuke (1967) and Luktuke etal (1968) reported, beneficial
effects of post-service l.U. infusion with penicillin 4 lac units plus streptomycin
1 gm. dissolved in 40 ml. distilled water therapy in repeat breeder cows. 69%
of the treated cows conceived with single treatment only, whereas other
settled after 2 to 3 treatments. Sacchi etal (1958) reported 70% C.R.
following antibiotic treatment with Oxytetracycline liquid 10 ml. administered
intra-uterine prior to or post-insemination in the 219 repeat breeder cows
treated by them. Jaganathan and Maheswaram (1961) tried I. U. administration
of combination therapy of Oxytetracycline 100 mg. with Polymyxin B
sulphate 1 lac units in repeat breeder cows with 66.6% success.
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Time of Administration of Intra-Uterine Therapy

Various views are expressed regarding the time when intra-uterine therapy
be administered. Lindley (1954) advised antibiotic treatment 1-2 days after
insemination whereas Roldan (1955) found 48 hours post insemination as
the best time for such treatment. Smith (1959) preferred the infusion of
Embryostat at the time of insemination, whereas Achneit and Konemann
(1963) and Namboodiripad etalil 976) obtained good results with antibiotic
therapy 24 hours post insemination.

Infusion with weak iodine solution (Lugol's iodine) 10-20 ml. in distilled water
seems to be as good as any other l.U. therapy and better than many
antibiotic preparations (Roberts, 1971). However, reports are not available
to support its use as a specific remedy for repeat breeding.

Acharya (1960) emphasised the importance of specific infection as a
causative factor in 80% cases of repeat breeders. Verma Tayagi (1974)
cultured 30 uterine samples from RB cows and found 90% samples positive
for bacterial infections.

Exfoliative vaginal cytology at oestrus does not reveal any clear cut differences
between the normal and repeat breeder cross-bred cows (Siddiquee and
Kharche, 1983).

Anaerobic Infections

Anaerobes existing as commonsals can play a pathogenic role in many
infections. Hukeri etal (1982) isolated anaerobes - Peptococci, pepto-
streptococci and clostridia-from cases of abortion, post-partum metritis and
repeat breeding buffaloes. Based on sensitivity test, treatment with 0.5%
Metronidazole (Flagg) gave encouraging results th clinical recovery and
actual conception.

Antibiotic Therapy Based on Bacterial Sensitivity Tests

In repeat breeders with abnormal oestrus discharge, intra-uterine antibiotic
medication based and depending on the type of infection and result pf
sensitivity test is indicated. Artificial insemination should be resorted to only
after normal oestral discharge is noticed in subsequent heat periods.
Therapy based on sensitivity test is more reliable with highly encouraging
results and cure.
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Namboothripad etal (1978) observed that isolates from cases of sub acute
endometritis were practically resistant to Penicillin whereas adequate
sensitivity was noticed for tetracycline and nitrofurazone.

104 cases of repeat breeder cows at the Central clinic of Orissa Veterinary
College, Bhubaneshwar (1978-83), were tested for the presence of bacterial
infection in uterine mucus samples collected from them. The organisms
most frequently isolated were : Staphylococcus spp., Escherechia coli,
Aerobacter spp., Proteus spp., Pseudomonas spp. and gram positive rods
not identified. Antibiotic sensitivity of whole culture revealed maximum
(69.8%) sensitivity to gentamycin, followed by chloramphenicol, streptomycin,
furadantin, oxytetracycline, septran, ampicillin, penicillin, oleandomyci n and
neomycin. Penicillin, neomycin and oleandomycin had least sensitivity,
probably due to their extensive indiscriminate use (l.U./Parenteral) in the
field, resulting in development of drug resistant strains. Results of treatment
based on sensitivity test were highly successful, with 76 (81.7%) repeater
cows conceiving after treatment. The drugs used were : Ambistrin (Sarabhai)
2 gm. Chloromycetin (Parke-Davis) 500 mg.; Gentamycin (PCI) 160 mgs.;
Terramycin liquid (Pfizer) 500 mg.; and Furea (SK&F) one bolus. Distilled
water 15 ml. was used as a vehicle for dissolving/diluting the drug of choice
in each of the treatment (Roy, 1983).

Derashri (1983) subjected 87 cervico vaginal mucus samples of repeat
breeder buffaloes to cultural isolation and antibiotic sensitivity test, of which
65 (73.38%) were positive. Maximum cases were sensitive to Neomycin
(95.38%) followed by gentamycin, tetracycline, penicillin, streptomycin,
furadentin and amplicllin. Treatment was successful in 66 (75.86%) cases.

The exact cause of repeat breeding (RB) probiem is still an enigma in many
cases. Hence RB is termed as idiopathic or unexplained infertility. In spite
of best efforts, diagnosis and therapy, about 20 to 30% repeat breeders may
still remain or continue as problem cases, necessitating their culling on
economic grounds (Kaikini, 1983).

Management of Repeat Breeder Problem

In repeat breeders due to functional disorders, it is imperative to follow up
the sexual health control programme very rigidly. Gynaeco-Clinical
examination of the animal at 24 hourly interval is essential to diagnose the
time of ovulation and ovular or anovulatory heats. A critical study of the
individual or herd problem cases in greater details will help in arriving at the
proper remedial measures. Since the aetiological factors of repeat breeding
syndrome are manifold a multi pronged multi disciplinary approach involving
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managerial, endocrinological, micro-biological and above all a strict, rigid
gynaeco-clinical sexual health control alone will help in the diagnosis and
implementation of appropriate corrective measures for takling the complex
problem of repeat breding in cows.

Improper and negligent managemental regime is a major contributory factor
of infertility in cattle. For the maintenance of optimum fertility in a herd,
attention should be paid to keep accurate records of the gynaeco-clinical
observations and periodical sexual and udder health control check-ups of
each cow.

It is best to maintain individual life history card of each of female animal
containing uptodate entries on all vital aspects of reproduction such as
expression of heat, type and duration of oestrus, nature of oestral discharge,
details of A.l. or natural service, bull used, findings of P.D. examination,
utero-ovarian status at each gynaeco-clinical examination, findings of
laboratory investigations and antibiotic sensitivity tests, infertility or R.B.
treatment carried out, conception Rate (CR) etc. Such a card is an index of
the reproductive status of the cow "at a glance" at any given time helping the
clinician to arrive at positive conclusions. It also helps the management to
be vigilant regarding such cows that require particular attention (Kaikani,
1983).

Optimum managemental practices such as adequate feeding and watering
exercise, timely and complete milking animal and byre hygiene, prevention
of venereal infections and care during pregnancy, parturition and puerperium
go a long way in alleviating the "stress" conditions and help in maintenance
of good fertility in the cows.

Regular heat detection programme twice daily, preferably by parading a
teaser or vasectomised bull be carried out and cows in heat by bred by A.I.
with quality semen of a progeny tested or pedigreed bull of high fertility index
as per the breeding plans. Strict technical supervision is essential.

On an average 1.3 to 1.7 inseminations/services per conception are required
at 60% conceptions following 1st service and by the 3rd service, about 90%
of the cows should remain pregnant in a well managed, high fertile herd.
About 5 to 10% annual loss of cows is due to reproductive failure. In case of
the average number of services is more than two or if the C.R. on first service
goes below 50% and in the event of abortion(s) immediate gynaeco-clinical
examination, investigations and treatment be undertaken with suitable
follow-up actions.
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Management of post-partum cow is an important factor for maintaining
optimum breeding efficiency of the herd by timely detection of causal
functional disorders (potential factors) in repeat breeding, with periodical
gynaecoclinical examination, record keeping and application of corrective
therapy for endocrine dysfunctions.

Cows that are served should be subjected to P.D. at 6 wks. and thereafter
every 60 days, to ascertain that there is progressive foetal development.
Recent calves be observed for expulsion of afterbirth and nature of lochial
discharge. Progress of uterine involution be ascertained by periodic gynaeco-
clinical examination till the animal is fit for post-partum breeding. Efforts be
concentrated to minimise the dry period and optimise the lactation period of
each individual cow.

It is necessary to educate the farmers and livestock owners regarding the
importance of breeding hygiene, prophylaxis, detection of heats, periodical
gynaeco-clinical check-up and maintenance of records of their cows.
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PRODUCING QUALITY FROZEN SEMEN

MR. Bhosrekar,
BAIF Development Research Foundation,
Uruli-Kanchan, Dist. Pune, India -412 202.

Frozen Semen Technology has been a break through in Cattle and Buffalo
development Programme. The use of chilled diluted semen is now outdated
because of several short-comings, viz, short span of life, preservation
facilities, cold chain maintenance at field level, handling problems, sterilisation
of A.l. equipment and excess wastage of semen, etc. On the contrary,
freezing of semen increases life span of spermatozoa as they go in
suspended animation, It facilitates transportation to any distinct and remotest
place under liquid nitrogen safely and without deterioration in quality. Loss
of semen is reduced with optimum utilization of bulls through this technology.
It is a more hygie'iic and scientific method of breeding. The farmers can
exercise their choice for selection of bulls and it also helps in early testing
of bulls.

Though this technology has several advantages yet it is not free from certain
limitations like, 1) It requires sophisticated and expensive equipments, 2)
Liquid nitrogen, 3) Good laboratory building and Cryogenic equipments, A.l.
guns and sheaths, etc, for field application.

For producing quality deep frozen semen the following important aspects
should be considered.

Bulls
Frequency of collection
Preparation of artificial vagina
Sterilization of Artificial vagina
Technique of semen collection
Selection of ejaculates
Evaluation and dilution techniques
Different diluents
Different packaging material
Printing for identification
Glycerolization and equilibration of semen
Freezing rates
Post thaw evaluation
Quarantine
Despatch
Laboratory hygiene.
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Bulls

Selection of bulls should be given top priority. The bullS should be genetically
superior for Milk Production. They should come from high yielding Genetically
Superior Dams. They should be housed in indMdual bull pens adjacent to
each other. The bull pens should have pucca flooring, and it should have
good drainage to drain away the wash water, urine, etc. It should be provided
with teed and water troughs. The bulls should be given abundant cool water.
The bufi pen should be able to protect the bulls from direct sunshine and it
should provide free air movement.

Physically the bulls should be sound, having good libido and sexual
behaviour.

The bull should be free from dreadful diseases like Brucellosis, Tuberculosis,
Johne's disease, Compilobacteriosis, Trichomonisis, IBR and IPV. The bulls
should be regularly tested for the above diseases and their disease free
status should be maintained.

The bulls should be regularly vaccinated against Foot and Mouth,
Haemorrhagic Septicaemia, Black Quarter, Rinder Pest, etc.

Age and Body Weight at Collection

In case of Holstein Friesian, the age and body weight at collection is
observed to be 15 months and 350 kgs. while in case of Jersey it is 15 months
and 275 kgs. In cross-bred bulls the age at first collection has been observed
to be 26 months (Bhosrekar 1988). In Murrah and Surti the age at first
collection respectively has been recorded as 30 months and 24 months. In
the beginning, when the bulls are introduced, the quantity and quality of
semen is not of the required standard. It improves as the age advances and
the bull gains weight (Bhosrekar et al, 1984).

The bulls are put on test freezing schedule for six weeks. The semen is
tested for volume, colour, mass activity, motility, sperm concentration,
sperm morphology and freezability. The behaviour of the bulls is also
recorded for type of mount, seeking, protrusion, thrust, etc., and if the bull is
found to be normal and sound from all aspects it is then introduced in regular
collection schedule.

Frequency of Collection

Young bulls in the beginning are collected once in a week till they put on
sufficient body weight (450 kg) and attain the age (24 months). After
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attending the desired body weight and age the bulls are put for collection
twice a week schedule. As the testicular growth continues till 5 years after
puberty, daily sperm output increased with age during this period (Amann
and Almquist, 1976; Bhosrekar et al 1984). It has been observed that
collection twice or thrice a week did not affect the quality and freezability of
semen (Bhosrekar et al 1980).

Preparation of Artificial Vagina

The most essential feature of artificial vagina is that more or less it simulates
normal vagina of a cow with regard to temperature, pressure and friction.
Normally the bulls require temperature ranging from 45°C to 49°C depending
upon the season and age. During the winter season the older bulls require
higher temperature of the vagina. The pressure required is between 45 to 55
mm Hg. Younger bulls require higher pressure. Buffalo bulls require shorter
artificial vagina as compared to cattle bulls. In order to get good quality
semen and ejaculate in cone, shorter AVs should be preferred for buffalo
bulls, (25 mm long) while for cattle bulls a AV of 30 cm can be safely used.
Recently it has been demonstrated that polyethylane linings and cone is
better from hygienic point of view (Flick and Merilan, 1988).

The water jacket formed by the lining should be filled with warm water of
1/2 to 3/4th capacity. Air is blown into the jacket through a pump. The
pressure should be such that the AV should give a star like appearance if
seen from front.

No vaselirie should be applied as it causes a thin layer on the semen
increasing anaerobic metabolism and lowering the pH of semen. Moreover,
it is a source of contamination. After preparation, the AV should be covered
with aluminium foil.

The cone is attached to the rear part of the AV to which sterilized glass
graduated centrifuge tube (collection tube) is attached. The collection tube
is kept warm at 35°C before the AV is given for semen collection. The tube
is covered with felt cap and then whole cone and the àollection tube is
covered with a insulation bag. The window of the insulation bag is always
kept on the dorsal side.

The ejaculation should take place in the cone and therefore, the AV length
selected should be adequate. Both quantity and quality of semen gets
affected should the ejaculation take place in the AV. hose, owing to
temperature and sticking of semen over the AV liner.
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All required number of AVs should be assembled, sterilized and kept ready
for collection. It is advisable that while washing, the linings should not be
removed. The water is drained out and the AV with lining is washed first with
detergent, and then rinsed several times with tap water and distilled water.
Similarly, the cones are washed with soap/detergent, rinsed several times
with tap water and distilled water. These are then arranged vertically in AV
sterilizers and sterilised in boiling distilled water for half an hour. After
sterilization, the distilled water is drained out. The stand is raised and the
AVs are allowed to dry on steam. After drying the open ends of the AVs cones
are covered with aluminium foils till they are used again.

Techniques of Semen Collection

Collection of semen is best done by properly sterilised and prepared Artificial
Vagina. The bulls should be prepared before they are being collected. The
bulls are thoroughly washed twice, on the previous evening as well as on the
day of collection and dried with a towel. Each bull is dried with a separate
towel. The sheath is washed with warm, sterile distilled water and cleaned
with a dry towel. The bull apron is tied on the heart girth to prevent the penis
being rubbed against the hind quarters of the dummy bull and getting
contaminated. The bull is then given false mounts. Usually two false mounts
are sufficient to stimulate the bull fully.

If the bull is still not sexually aroused a third false mount can be given and
immediately the bull should be collected. After 2 to 3 false mounts the
ejaculate volume as well as sperm concentration is excellent. Behavioural
pattern varies from bull to bull and breed to breed and between different
species. Some bulls do not donate semen in shady area while in other cases
they donate excellent quality semen in an open area. Some bulls do not like
the same dummy bull and desire frequent changes in dummy. Our experience
re-affirms that taller and heavier bulls prefer strong, stable and taller dummy
animals while shorter animals like Jersey, prefer medium sized dummies.
Colour variation does not pose much problem as Holstein bulls donate easily
on a Jersey dummy bull.

Buffalo bulls take a longer time to train. But they can also be trained and
collected on male buffalo bulls.

The common methods used for better stimulation and thereby better sexual
preparation are : 1) Moving the bull around the collection yard and restraining
mounting, 2) False mounts or half mounts, 3) Moving the teaser bull forward
and backward, 4) Changing teaser, 5) Changing the collection place. The
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stimulus applied should be vigorous but at the same time over a shorter
duration (Foote, 1968).

It is our experience that the quality and quantity of ejaculate collected after
proper preparation and two false mounts is quite satisfactory. Only one
ejaculate is collected from each bull.

Separate AV is used for each bull and for each ejaculate if so required. Early
morning time for semen collection is better than evening. (Bhosrekar et al
1986 a,b). The semen collector should be a thoroughly trained person and
he should not be changed often. He should use protective clothing before
starting the collection. A green coloured overall is preferred. He should wear
crush proof gumboots, handgloves and cap. He should be handed out the
prepared AV and he should never enter the AV room. The AV room should
be provided with a double glass door hatch through which the AV can be
handed over to him.

The bull attendants should not be changed while attending to the bulls during
collection. They should be provided with similar uniforms and should be
trained in bull handling. Beating a bull or harassing it should be avoided by
the attendants.

The bulls give a strong thrust by giving a jump and getting the hind legs in
close apposition to the hind legs of the dummy bull, curving the body line and
gushing the ejaculate while the buffalo bulls are less forceful in giving the
thrust. The dismount is faster in experienced bulls (quite some time in
collection) while it is slower in younger newly introduced bulls and buffalo
bulls. Older bulls also take a longer time for dismount.

Normally smooth rubber linings are preferred but in older bulls rough linings
are useful for obtaining better ejaculates.

A very high temperature of the AV, forcing the AV on the penis, grasping the
penis instead of sheath are some of the painful conditions which cause
inhibition on the part of the bulls. Beating the bulls in the collection yard,
rough pulling of nose rings, collector and attendants being changed
frequently, and slippery floors disturb the bulls and cause frustration.

The colour of the semen which is acceptable, is creamy or milky white. Some
of the bulls donate yellow semen because of the presence of flavins which
is also acceptable. Normally in buffalo bulls, the colour of the semen is
chalky white. Semen colour other than these, e.g. Brownish, Dark or thick
yellow are not acceptable for processing.
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Selection of Ejaculates

The processable ejaculates should have a

Evaluation and dilution technique

The semen is evaluated under the phase contrast microscope for initial
forward motility. A drop of fresh semen is put in 1 ml. diluent and after mixing,
a drop is put on a warm slide and covered with a cover slip. This is then
examined under the microscope with 20 phase on warm stage.
Simultaneously, the semen is evaluated for sperm concentration by
photoelectric colorimetric technique. Standardisation of measurement of
optical density Is done against actual sperm count by haemocytometric
method and a ready reckoner chart is prepared from which the sperm
concentration of unknown sample can be obtained. The sperm concentration,
dilution rate and total doses to be prepared can also be obtained by Digital
photometer with automatic dispenser, dilutor and printer available from MI
s IMV France as well as from Minitube West Germany.

Dilution and Glycerolisátion

For dilution, Tris-citric acid-fructose egg yolk glycerol diluent is used for both
cattle as well as buffalo semen successfully.

The composition is as follows (Rasbech 1975)

minimum of the following criteria

Sterile double glass distilled water 736.00 ml.
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Breed Volume Initial
mortality

Sperm
concentration

Total
abnormalities.

Exotic 3 ml. 70% & above 600 x 106 Less than 15%

(HF & Jersey)

Cross-bred 3m1. 70%&above 600 x 106 Less than 15%

Buffalo bulls 1.5 ml. 80% 800 x 106 Less than 15%

IRIS (Hydroxymathyle amino methene) 24.20 g.
Citric acid 13.60 g.
Fructose 10.00 g.



This solution is sterilized in autoclave at (1.1 kglcm2) pressure for half an
hour and is cooled overnight. The following day before starting the collection
64 ml. glycerol and 200 ml. egg yolk, one gram streptomycin and 10 lac units
of penicillin G. sodium is added and stirred on an electrical stirrer for half an
hour. It is then kept in a water bath for its initial dilution, while the rest of the
diluent is brought to room temperature. The semen after evaluation is
immediately diluted at 35°C, 50:50 and allowed to cool at room temperature
(22°C). It takes half an hour to attain 22°C. After half an hour further dilution
as per dilution rate is done by pre cooled diluent and the final volume is
prepared. The dilution rate is so kept so that each dose of frozen semen will
have 30 millions of spermatozoa.

For buffalo semen, the diluent is split in two part-diluent A and diluent B.
Diluent A contains 3% glycerol while diluent B will contain 11% glycerol.
Diluent A is kept at room temperature and some of its part is kept at 35°C in
a water bath for initial dilution. Diluent B is directly transferred to a cold
handling cabinet at 5°C.

Like bull semen, buffalo semen is also diluted with diluent 'A' at 35°C
temperature in a water bath and allowed to cool at room temperature (22°C).
At room temperature, after half an hour, further dilution is done to decrease
the volume to half of the final quantity. This diluted semen is then transferred
to a cold handling cabinet at 5°C. and allowed to cool down to 5°C. It takes
two hours for it to cool at 5°C. After attaining the temperature of 5°C. the
diluent 'B' is added to dilute semen with diluent 'A' in 3 fractions at an interval
of ten minutes, thus completing the final dilution in half an hour. This whole
process of cooling and glycerolisation requires 2 hours and 30 minutes.

Packaging

Packaging semen in a single dose container is now universally accepted.
From the different packaging materials like ampules, pellets and straws,
straws have gained popularity. Because of its disadvantages, Ampoules are
not used. Amongst the straws, German Minitubes, French Medium and
Ministraws are popular. These straws are made out of polyvinyl chloride or
polypropelone material which are non toxic to sperms. The minitubes are 65
mm long, open from both ends and with a diameter of 3 mm and can hold .28
ml semen. Medium straws are 135mm long with 3mm diameter and can hold
0.5 ml. semen. The French Ministraw is 135 mm long with 1.5 mm diameter
and can hold 0.25 ml. semen.

The straw system is a more hygienic method of packaging semen. The
German method of packaging is fully automatic and handling is minimum.
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Therefore, contamination chances are less. Recently (Cassau, 1972) heat
sealing of straws has been introduced with full automation of filling and
sealing thereby reducing the risks of post handling contamination as
compared to their earlier filling and sealing technique with suction pump and
PVA powder, etc.

Hafs et al (1970) found 2.7% points drop in non return rate when 0.5 ml.
frozen semen was used, in comparison to 0.9 ml. When both were packaged
in 1 ml. ampules containing equal number of sperms, 4 to 5.4% increase in
fertility could be recorded by decreasing the volume when 1.2 ml. French
straw was compared to 0.5 ml. French straw by Cassu (1967, 1968). The
package volume was further reduced to 0.25 ml. but its comparative fertility
merit over 0.5 ml. straw was inconsistant. Jondet (1972) after series of trials
could find no deleterious effect on reducing the volume to 0.25 ml. per dose.
Mathew et al (1982) could not find any difference in the fertility between 0.25
ml. and 0.5 ml. dose under conditions existing in the field in Kerala.Bhosrekar
(1988) reported fertility ranging from 66 to 80 percent at first Al over 10.86
lack insemination in BAIF programme with frozen semen packaged in Mini
tubes (German). However comparative performance figures for Medium
French Straws as well as Mini straws were not available.

The German minitube technique for packaging semen is most hygienic,
economic and easy to operate. Since the straws are sealed with sealing
metal and glass balls the wastages of semen in wetting the cotton plug and
PVA powder is avoided. The storage capacity thereby increases and thus
preservation costs are reduced to half by this technique. Moreover, field
handling is easy. The straws used for semen packaging are printed for
identification of bulls. On the straws, the name of the institution, year of
freezing, Bull No./Name and batch number are printed.

Equilibration

It has been noticed that if the semen is stored at 5°C for a few hours before
freezing, it gives better post than motility and fertility. This pre freeze storage
period is termed as "equilibration time". It is believed that during this period
the sperm cells become permeated to glycerol and an ionic and osmotic
equilibrum is established between the sperm cells and its media. During this
period, glycerol enters the sperm cell and replaces some of the intra cellular
water and binds it to prevent formation of crystals. The composition of
diluent, sperm concentration and cooling time influences equilibration
period. Addition of sugars like fructose arabinose helps in reducing the
equilibration period. The easier recommendations to equilibrate semen for
a period of 15 to 20 hours is generally not followed. However, a reduced
period of 4 to 6 hours is found to be most satisfactory without causing any
decrease in post thaw motility or fertility.
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In case of buffalo semen, two equilibration periods were compared viz 3
hours and 6 hours. Based on Post Thaw motility, Glutamic oxaloacetic
transminase activity in extra cellular fluid before and after freezing, acrosome
maintenance and morphological abnormalities 3 hours equilibration period
for buffalo semen was found to be most satisfactory as compared to a longer
period of 6 hours (Bhosrekar et al 1989).

It has also been our experience at BAIF that holding buffalo semen before
dilution at 35°C for 5 to 10 minutes gives better freezability.

Freezing

The common method for freezing semen is to cool the straws horizontally in
static nitrogen vapour till freezing. It takes 10 minutes normally. Wide
mouthed liquid nitrogen containers of different types, viz. LR 320 or LR 250
of Union Carbide are most suitable for the purpose. A grill is placed on the
canisters. The height from the level of canisters to the top of the container
is 32 cm. Covering the containers with hard board cover for 10 minutes
makes the nitrogen vapour static. The racks of semen straws are placed
horizontally on the grill for ten minutes. The height of the rack is 4 cm from
the grill so at that height the temperature of the Hquid nitrogen is - 180°C.
About 7 racks of 140 straws each can be kept on the grill, hence a total of
9800 minitube straws can be frozen in one lot while 300 to 400 medium
straws arranged horizontally on 3 to 4 racks of 100 each can be frozen in one
lot. As racks for French Medium Straws are wider, less number of straws fit
in the same space. After freezing, the straws are collected and put in pre
cooled goblets and planged in the liquid nitrogen for storage. Since nitrogen
gas has a low heat capacity per unit volume, (1/1 500 of alcohol) a small
amount of heat will warm the gas a great deal. Thus, the static vapour
equilibration can be greatly disturbed. In addition, the low thermal conductivity
of nitrogen gas creates problems for uniform temperature throughout the
freezing chamber. Therefore, the freezer should be kept closed for sufficient
time between freezing operations to ensure that the required vapour
temperature reaches the chamber. The chamber should have a uniform
temperature at least at the freezing level of the freezer. Opening the freezer
during freezing should be avoiaed.

The freezing rate varies with the vapour depth in the tank liquid, nitrogen
level in relation to straws and number of straws frozen at a time. According
to Almquist and Wiggin (1973) horizontal freezing of straws in single layer
in static liquid nitrogen vapour is the best method.
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Post Thaw Evaluation

Transition from vitreous state on thawing is equally crucial. To avoid
recrystallisation, zone thawing should be rapid. It is unlikely that a sperm
sample on warming follows the same thermo dynamic path that it does on
cooling. Warming has to be progressive and uniform at all stages. The
spermatozoa of thawed semen cannot withstand refreezing or repeated
cooling and warming. If the semen is not thawed properly, the thawed part
of the sample may get ref rozen.

The method commonly used for thawing of frozen semen is to plunge it in
warm water. The temperature of the bath should be 35°C to 40°C and time
for thawing should not exceed 30 seconds but it should be more than 15
seconds. The frozen semen thawed at 35°C for 12 seconds and 30 seconds
was used for insemination by Amann and Pickett (1984) and they reported
lower fertility in frozen semen thawed for 12 seconds as compared to that
thawed for 30 seconds. The difference in fertility rate was significant at 1%
level.

The critical zone of temperature i.e. -40 to 0°C should be bypassed during
thawing to avoid the sperms being subjected to recrystalization. Higher the
temperature of thaw bath, faster is the passage through this zone. Thawing
at higher temperatures has been tried with better post thawing motility (i.e.
75°C for 7 seconds) but looking at the field conditions and people using
frozen semen, the safest method is to thaw frozen semen at 35°C bath for
30 seconds.

After 24 hours of preservation in liquid nitrogen, the frozen semen is re-
evaluated for post thaw motility by thawing one of the representative straw
at 35°C for 30 seconds and studying the forward motility under the phase
contrast microscope with warm stage. If the post thaw motility is more than
50% the semen frozen is preserved. If less it is discarded. Any semen
sample showing less than 50% post thaw motility is never preserved.

Quarantine

The frozen semen is held in the laboratory for one month's quarantine
measure. Before clinical symptoms appear, the infecting agent can pass
through the semen. The semen being a potent source for disseminating
infection at a time to large population of cows/buffaloes, it is advisable to hold
the semen in quarantine, If no such untoward event takes place the frozen
semen is passed on to the Semen Bank.
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Despatch

The frozen semen straws are counted and packed in goblets. All counting
takes place under liquid nitrogen in thermocole box. The goblets are then
transferred in canisters and despatched to field centres for Artificial
Insemination Programme in liquid nitrogen containers under liquid nitrogen.

Laboratory Hygiene

This is the most important aspect of this technology since frozen semen can
become a good media for transmitting infection to large population of cows
and buffaloes. To avoid this, Artificial vagina and cones, are immediately
washed after coHection of semen. The vagina is cleansed with detergent
soap solution with the help of vagina brushes. After thorough cleaning, the
artificial vaginas, cones and rubber straps are cleaned under running tap
water and finally rinsed with distilled water. They are sterilized in an artificial
vagina sterilizer using distilled water for boiling and steaming.

The glassware used are mainly, semen cgllection tubes, measuring cylinders,
flat bottom flasks, filling syringes, pipettes, etc. These are washed in
detergent lotion breshed several times and rinsed with running tap water
and distilled water. The water is thus drained out. The glassware like pipette
and tubes, are wrapped in brown paper and kept in an hot air oven. The flat
bottom flasks (100 to 150 ml) after washing are covered with aluminium foil
and sterilized in an hot air oven at 110°C for 1/2 hr.

The laboratory is wet mopped with disinfectant lotion twice a day, once after
work is completed in the morning and again before closing for the day. The
tables, floor, glass windows, cold handling cabinet, refrigerators and all
horizontal surfaces are wet mopped. The laboratory including the passages,
AV room, cleaning room, are washed and fumigated with formaldehyde
potassium permanganate every Saturday. At several places the petri dishes
with KMnO4 topped with formaldehyde are kept for thorough fumigation. The
passage, hatches and all the rooms connected with the laboratory are
fumigated. Twice a week the bacterial load is monitored and it is seen that
the laboratory is kept free from bacterial load. The AVs, and glassware are
also tested for bacterial load to assess the cleaning and sterilization. The
AVs, cones, semen collection tubes as well other glassware used for semen
processing is always maintained free from bacterial contamination.

The laboratory tables, hatches for receiving semen as well as giving out AV.
The passage and the apron holders are exposed to ultra violet tubes for one
hour before starting the work and before closing in the evening. The
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laboratory is dust proof and air conditioned. To maintain a dust free
atmosphere, false roofing is provided. Air conditioners are provided with
dust filters. The ambient temperature in the laboratory is kept at 200 to 22°C.
To be more precise, leminar flow should be provided in the laboratory. The
semen should be processed, filled and sealed on laminar flow bench.

To avoid direct entry in the laboratory 2103 air Jock doors are being provided
in the pascage.

The workers working in the laboratory change their clothes and use
laundered uniforms before entering the laboratory. The foot.wares are kept
outside and on entering the first air lock passage, they put their feet in a tub
containing disinfectant lotion. They use lab slippers, aprons, head caps and
masks and then enter the laboratory.

On receiving the semen, the tube is immediately covered with aluminium foil
and identified for bull number and/or name and kept in a water bath at 35°C
till evaluation. The frozen semen thus produced has no bacterial content.
100% of semen is free from pathogenic organisms while 87% of the semen
produced is free from even non pathogenic bacteria (Bhosrekar et at, 1987).

The frozen semen produced at BAIF laboratory has been tested for high
fertility in the field.
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METHODS OF SIRE EVALUATION

S.B. Gokhale
BAIF Development Research Foundation,
Uruli-Kanchan, Dist. Pune, India - 412202.

Sire evaluation is one of the known technique to bring about genetic
improvement in livestock. This assumes particular importance in the
characters which are sex limited and are not expressed by the males. Due
to extensive adoption of Artificial Insemination and increased utilization of
males compared to females, the importance of sire evaluation has been
realised at every level. Considering promised benefit of this technique in
Dairy cattle Improvement, it becomes necessary to acquire knowledge and
use it optimally to reap the benefits.

The progeny testing of bulls began in 1902 in Denmark. Dam daughter
comparisons were used to evaluate the bulls. In World War II due to
difficulties encountered for obtaining dam-daughters data for progeny test of
bulls, special bull testing stations were set up in 1945. The procedure for
testing station is that 18-20 daughters from each bull that is to be tested are
transferred to testing station some time before the first calving and their feed
consumption and production are carefully recorded. Studies on milking rate
are also carried out. Admission take place about 1St September and calving
is reckoned to take place between 1St October and 15th November when the
heifers are 27 and 33 months old. On the average, recording at the stations
include 304 lactation days per heifer for each group though there is an
individual variation from about 250 days to 1 year. At each station there are
as a rule, at least two and at some as many as nine progeny groups on test
simultaneously. Since 1960 about 100 bulls a year have been tested at some
30 testing stations. The results are published annually, giving information for
each individual cow as to feed consumption, milk yield, fat content, milking
rate, body weight and measurements, etc. Statistical analysis of the testing
results have been carried out by several research workers. These analysis
tend to show that neither the environmental differences between years and
stations have been completely eliminated nor the environmental differences
between contemporary groups at the same stations. Heifers sent to stations
have not been selected on the basis of production of their dams; but certain
environment differences between groups are probably due to the fact that all
test heifers from each bull have been placed together as a group at the same
station and they are milked and cared for by the same herdsman (Touchberry,
Rottensten and Andersen, 1960).
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The variance within progeny groups is surprisingly low, compared with the
variance between groups, this may be due mainly to the fact that the
members of the group are strictly contemporary with regard to age and
season of calving and consequently the genetic differences between groups
are manifested more clearly than under field conditions. Touchberry et al
(1960) found that the genetic correlation between station tests and field tests
of the same bulls was only 0.68 for milk yield whereas the corresponding
correlation between independent field tests was 0.94. They suggested that
there is either a large interaction between sires and level of management or
that the between sire components from test station data are inflated with
environmental differences.

The station method has been tried on a small scale in Great Britain, Germany
and Sweden.

After World War lithe most significant change in the methods of bull progeny
testing on field records has been the discarding of dam-daughter comparison
in favour of comparing daughters with herd mates. New methods have been
developed together with the spread of A.l. in connection with which they are
particularly well suited.

In New Zealand at least 10 daughters are required for an official progeny test.
The test is repeated annually until there are 20 daughters, any subsequent
testing is at the owner's request. Cow aged 5-9 years are considered as
mature and records of younger cows are corrected to mature level. Separate
age correction factors are used for different agricultural areas. Since
practically all cows calve in the spring, season of calving need not be
considered. Records of all daughters of a bull are used for progeny test,
except when the lactation has been obviously abnormal or made after the
cow was 10 years old. Each lactation record of a daughter is compared with
the average age corrected records of all cows in the same herd and the same
year, excluding those which are the daughters of the bull. The sire's daughter
level is estimated as

V = Vb(imP)
Where V = Mean of all available daughter lactation

= The stable mate's average

P = Breed ay. within region

b = Within sire regression of daughter on herd leveL
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The difference between the estimated daughter level and the breed average
is called "the difference from expectancy" and this difference is regressed
towards the breed average by the factor 0.25 n h2 / (1 + (n-i) 0.25 h2). The
product shows rating of the bull.

In USA all cows aged between 23 months and 14 years are included in the
progeny tests, and their records are corrected to mature yield at 6-7 years
of age. If the cows are milked often than twice daily, their records are
corrected also for frequency of milking. Short lactations are corrected to
standard length of 305 days provided they are not caused by normal drying
off. The daughter average is calculated as a weighted mean of the individual
daughter average. The weighting factors take account of repeatability and
number of lactations in each daughter's average. The stable mates average
includes all cows in the herd except those which belong to the progeny group
in question, the records of the stable mates are treated and averaged in the
same way as those of the sire's daughters. The breed average is calculated
for three successive years. All records are classified into one of three
seasons of calving and all comparisons between daughters, stable mates
and breed are made within years and seasons. The daughter level for a sire
is then estimated as:

7-0.9 (Hm)

The individual y's are then combined into an average for all bulls in A.I. stud
and the merit of each sire is estimated as deviation of its y from the stud
average. The calculation of this average is based on weight which take into
account the variation among sires and the number of daughters by each sire.
The results of the progeny test are reported thrice yearly.

In Sweden all dairy bulls are progeny tested as soon as they have 10
daughters with first lactation records. The test is then repeated each time the
number of daughters has been doubled. When a daughter is culled or
otherwise eliminated before she has completed a 305 days record, her yield
is corrected to 305 day level, the minimum requirement is 46 days lactation.
These daughters are included in the progeny group as a precaution against
selection effects. Otherwise no corrections are applied to the individual
records but the average for the progeny group is corrected to 28 months
(Swedish Red & White and Swedish Fnesian). Only records from calvings
between 20 and 36 months of age are considered. For each daughter the
basis of comparison is the yield of all contemporary cows in the same herd
where the daughter made her first record. The average contemporary herd
yield is corrected to first lactation yield by using the regression (b) of all first
calvers within the same breed, on their contemporary herd average. The
average contemporary yield of first calvers:
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(H1) = P1+b(H1-)

= breed average for first calvers.

= the actual herd average for all contemporary cows irrespective of age.

= The breed average for all tested cows in the same period of time.

The difference between the age corrected daughter average (y1) and the
estimated yield of contemporary first calvers in the same herds (H1) is
expressed as percentage of H1 and this difference is regressed towards the
population mean in the usual way, depending on the number of daughters
in the progeny group. After adding 100 a relative figure (called F value) for
the estimated merit of progeny group is obtained. The F value refers to fat
corrected milk (4% Fat content). The average fat content of the daughters
and of the herd contemporaries is calculated without any corrections. For the
progeny test of young bulls their semen is used for number of cows which
is large enough to obtain about 75 milk recorded daughters from each bull.

In Great Britain the progeny tests are based on complete first lactation
records of 200 days or more (upto 305 days) of the daughters and their
contemporary stable mates. The bull's daughters are compared with
daughters of other bulls having their first lactation in the same herd and the
same year. Thus avoiding age corrections and special measures for the
elimination of herd effects. For each herd the difference is calculated
between the average yield of the bulls' daughters and their contemporaries.
H, and each different.e is weighted according to the harmonic mean of the
number of daughters, n1, and their contemporaries n2 in the same herd; the
weighing factor W = (n1 x n2) I (n1 + n2). The weighted differences are added
and their sum is divided by the sum of the weights, W (y - H)/W = the
contemporary comparison. The number of effective daughters = W.

The published results contain the following information for each bull which
is tested on atleast 20 'effective daughters'. The actual number of daughters
and the number of effective daughters, average for the age at calving of the
daughters milk and fat yield and butter fat percentage on the first lactation
and the weighted difference in milk yield, CC, between the daughters and
their contemporaries, i.e. The daughter level without correction. The number
of daughters which have completed second and third lactation and the
corresponding yield average are also stated. In addition the 'relative breeding
value' RBV, of the bull is calculated based on the contemporary comparison
and the estimated regression, b, of future daughters on those included in the
progeny test.
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96

RBV (2b (CC) + R) 100

H

Where H = Average yield of herds in which the test is made. Another RBV
has also been calculated and refers to the average yield of all tested cows
of the same breed (or region) taking into account the genetic differences
between the herds.

RBV (breed) =
(2b (CC) + 0.2 (Fl - F) +

Where F = breed average
H = herd average

and 0.2 is the heritability of herd differences. In calculating the value of b, the
heritability of first lactation is assumed to be 0.3 The importance of using the
regression factors b decreases with an increase number of daughters but
seems to be rather important when W is less than 50.

It is very important that the bulls progeny tested at the earliest possible age
and that an efficient selection be made among the tested bulls. The age of
the bulls at completion of test depends on -

age of which the young bull is capable of producing semen of satisfactory
fertility.

the time taken to obtain sufficient number of first lactation records.

The policy of handling the young bulls during the interval between the last
test mating and the completion of progeny test varies between countries and
also between regions in the same country. Some times bulls in waiting are
used to a limited extent in A.l., sometimes they are let out for natural service
in private herds and sometimes they are 'laid off' completely when enough
semen for about 50,000 inseminations has been collected and deep frozen,
the bulls could be slaughtered to reduce cost of keeping them till completion
of progeny test.



Three important questions need be considered while organising a progeny
test.

Testing capacity, i.e. number of milk recorded cows available for
test matings.

The number of young bulls that should be tested each year.

The number of daughters with a first lactation record that are
required for progeny test of each bull.

Skjewold and Langholz (1964) have indicated that atleast 50 percent of all
inseminations should be carried out with semen from young bulls further only
the best two or three bulls from each annual group should be used for
production of new young bulls for testing.

Investigation in Great Britain, Holland, Germany and Sweden have shown
that the correlation between the average milk yield of the dams and the
progeny test of their sons is surprisingly low. Whereas correlation between
the sires and their sons progeny tests was about 0.35 for milk (Politek, 1965).

Much progress has been made in increasing milk production through cross-
breeding in India, more is still left to be done in the area of progeny testing.
The young bulls for progeny testing are generally produced by a Single Bull
mother herd. Many young bulls have been either unproven or inadequately
proven. These young bulls are then progeny tested with a very limited
number of daughters in the area served by the organisation. The progeny
testing programme in India is being implemented by National Dairy Research
Institute, Karnal, Haryana State, National Dairy Development Board, Anand.
The Bharatiya Agro-Industries Foundation, U ruli-Kanchan, Kerala Agricultural
University Trichur; Haryana Agricultural University Hissar; Dept. of Animal
Husbandry, Ministry of Agriculture and Punjab Agricultural University,
Ludhiana, Punjab. Smoth (1988) has made following observations on the
testing programme in India.

Most of the programmes are designed to collect records on too few
daughters.

Bulls are sampled in very small herds hence no contemporary herd mates
are available to each bull's daughter.

The daughter records are not standardised for age at first calving, season
of year, breed combination of dam and herd mates.
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4. Standardisation of statistical treatment is not done.

Measures have been suggested to circumvent the present limitations to
implement the programme in the national interest.

The Bharatiya Agro-1 ndustries Foundation, U ruli-Kanchan, (BAI F) has joined
in Coordinated efforts of Indian Council of Agricultural Research to establish
the field recording and field testing of cross-bred bulls. The programme used
field cattle breeding centres distributed in three pockets of area. A minimum
of 50 daughters per bull are being produced for sire evaluation. Different
methods oflield recording (including direct and indirect recording) are being
tried to identify the one suitable for field use. Through this project sire
evaluation methodology at field level is expected to be standardised.
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Introduction

One of the prime objective of any diary cattle improvement programme is to
enhance the level of milk production. This enhancement in milk production
can be brought about to some extent by better feeding and management
practices. This however will last till animals are fed and managed well and
hence, it is only a temporary way of bringing about improvement. To bring
about improvement permanently, it is necessary to manipulate with the
genetic constitution of the animals by adopting suitable breeding strategies.
The technique could be either selective breeding or cross-breeding or else
a combination of both depending upon available genetic potential. In any
breeding strategy, the first and foreinost item is the choice of individuals to
be used as parents. This choice can be made either on the basis of parents'
own phenotypic values or their estimated breeding values. When selection
is based on the basis of phenotypic values, the success of the programme
depends predominantly on the accurate and reliable recording of the
observations relating to criterion of selection. In the case of sex-linked traits,
such as milk production in dairy cattle, the male selection will depend upon
the reliable recording of his daughters' performance as well as of his female
relatives' performances. Here the selection is usually done on the basis of
some index, for the construction of which, the information from different
sources are to be made available at a particular point of time. On the other
hand, when the basis of selection is breeding values, the problem is not only
of accurate and reliable recording of observations on phenotypic values but
also on the precise and efficient evaluation of breeding values. Further, in
arriving at quick estimates of breeding value of individuals, it is desired that
the information on all the basic and auxiliary traits, and of relatives may be
made available at one place. In the present day world, this can be achieved
easily and efficiently by developing a computerised information system. All
this requires the application and introduction of modern complex automated
system of management of dairy cattle breeding. This will help in computer
processing of large amount of technical information as well as in objective
evaluation of the current state of affairs in cattle breeding. With this end in
view, this article focuses mainly on these aspects viz, dairy cattle performance
recording and its subsequent evaluation.
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Performance Recording

Under the organised livestock farm set-up, much of the information is being
collected under different livestock improvement programmes. However,
information collected at farm level by different agencies do not have a
uniform pattern and because of this reason the information collected by one
agency is not of much use to another agency and moreover the extraction
of relevant information posses lot of difficulties. On the other hand under field
conditions, at the individual household level, the information on the individual
animal is retained by small farmer only in his mind for a shorter period. Over
a period of time, it is lost because he believes it to be unimportant and keeps
no record. There is thus an urgent need that the data collected by different
agencies and individual farmers be knitted together in an information system
so that the same could be useful not only to individual farmers but to
veterinary surgeons, animal breeders, planners and over and above to the
entire dairy cattle industry. Thus to bring improvement in a given region, the
first step is to develop a local information net-work.

Subsequently, these local net-works may be combined into a composite
state and national information net-work. Having decided about the information
system, next comes the importance of various aspects of cattle performance
recording both under farm as well as under field conditions. At farms, with
the existing facilities, it is easier to collect the required information whereas
the information under field condition involve several additional aspects such
as mode, duration and type of the traits to be recorded.

Computerlsed InformatIon System

In the development of efficient information system, the role of Computer can
not be ignored in the present day world because with the help of computer,

more and more data collected can be handled very quickly,

the data files which become larger and larger can be monitored,

continuous updating of files can be done for keeping the control on the
events,

data collection answers to inquiries, calculation of statistical results can
be realized in very short periods of time although the processing is more and
more complicated,
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(v) utilisation of advanced statistical techniques, like forecasting, linear
programming, epidemiological modelling etc. can be done for taking timely
and appropriate decisions.

As such, the task related to information storage and retrieval in dairy cattle
should be executed on a computer. However, in order to achieve this, we
would require the help of mini computers/micro computers commonly known
as Personal Computers (PC's) that are linked with a Central Main-frame
Computer facility which would provide easy communication facility for
transfer of data and their dissemmnition. Further for manipulation of large
amount of data, and success of any project relating to information system,
there is need to structure the information in a particular format. Obviously
data must be entered in a computer in accordance with rules which define
the meaning of each item i.e. coding. The code should be as short as
possible to keep input time to a minimum. From the data base so developed
there is further need for its processing either at some central place or at
remote distance through teleprocessing net-work system with the help Of
specialised software.

TraIts and other character that need to be recorded

The main objective of the information would be the collection processing and
analysis of the information on performance and reproduction traits, nutrition,
health condition of dairy animals, etc. The information on these aspects can
be classified under different categories.

The initial information required for each herd consists of mainly cow
identification, date of birth, age at first calving, last calving date, whether dry
or in milk, lactation length, milk yield, number of services required for
conception, service date, previous calving date, bull used etc. The above
mention items can easily be recorded either by farmer himself in the
prescribed proforma or he can take the help of someone who can fill up the
proforma through his help. The updating should be done at regular intervals
of time by the farmers. Although this information collected is basic for
formulation of any cattle improvement programme but the information on
health will be of special interest for veterinarians and moreover it is also
associated with performance traits. Thus the information on health may be
called secondary. It could be of various types viz, systematic, digestive,
reproductive, under diseases, etc.

The management and feeding level under field conditions vary considerably
from area to area and even from one household to another in the same area.
This might complicate the detection of true genetic difference between the
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indMduals. This information on feeding and management aspects will be an
auxiliary to the main performance characteristics. This information could be
an individuals feeding levels, types of feeds used along with their costs, etc.
It will be necessary to collect information on some easily observable
characteristics correlated with the level of feeding and management such as
holding size so that information on these auxiliary variables can be used to
correct for variation in the main trait viz, the milk production.

Plan and tIme of recording

For successful implementation of cattle improvement programme it is
important to keep the tract of the animals which are to be evaluated. Once
the animals have attained maturity they should be branded with an assigned
number on a distinguishable location. The assigned number should also
have the identification for sire and dam.

Since the animals are to be evaluated mainly on the basis of milk production,
it is necessary to secure objective and precise estimates of average lactation
yield per animal and per progeny group. The milch animals in rural areas are
owned in small numbers by farmers residing in different villages most of
whom are not in a position to maintain systematic records of their animals'
individual milk yield. Therefore it becomes necessary to secure data on milk
yield through the agency of trained milk recorders who are required to be
employed for this purpose. Since milk recording of large number of cows
throughout their lactation is prohibitive in cost, recourse has necessarily to
be taken to recording of milk yield of cows on selected days during the
lactation of each animal. From the point of view of operational convenience,
the data in regard to milk yield of animals need to be collected at systematic
intervals during the lactation of the animal commencing with a random start
in the first interval. Such a procedure of systematic sampling might lead to
a biased estimate if the character under study is subject to cyclic fluctuations
and the interval of sampling coincides with the period of the cycle. There is,
however, no risk of such a bias arising in the present case as the lactation
curve is known to be free from cyclic fluctuations. When the data in regard
to milk yield of animals is collected by systematic intervals with a random
start in the first interval two estimates of lactation yield can be built up, viz.

by multiplying the sample total of yields by the intervals of recording, and
by multiplying the sample mean by the total lactation length. The estimate

obtained in the former manner is unbiased and therefore merits preference
over the other. It is to be noted that sometimes there may be slight deviation
in the interval of recording. In such a situation the estimate of lactation yield
will be obtained by multiplying the sample total of yields by the average
interval of recording.
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The precision of the estimate depends upon the interval of recording, the
precision being more for shorter intervals and vice versa. But milk recording
a fixed number of animals at short intervals would call for a large number of
milk recorders. Keeping this in view an interval which permits estimation of
lactation yield with a precision of about 5% standard error could be regarded
as fairly satisfactory. Various studies carried out at IASRI, New Delhi, have
showed that recording of milk yield at weekly intervals would provide an
estimate of a single lactation yield with a precision corresponding to standard
error (S.E.) of about 1.5 to 2% fortnightly recording with a precision
corresponding to a S.E. of about 2%; monthly recording with a S.E. of 4 to
5% and bimonthly recording with a S.E. of about 10%. Thus for estimating
lactation yield with 4 to 5% S.E., the milk yield will have to be recorded at
monthly intervals. Taking into account that on an average a milk recorder can
record about 4 animals at one time of milking, it is expected that he can milk
record 88 animals if the recording were done at intervals of 4 weeks,
assuming that he would work for 22 days allowing 6 days for travel, holidays,
leave, etc. Thus in all about 12 milk recorders willbe required to observe the
performance of the requisite number of 1000 daughters for progeny testing
of bulls. For assessing the progress of development programmes such as
Key Village Scheme and Intensive Cattle Development Programme, a plan
using milk recording of mUch animals at 8 weekly intervals will be operationally
feasible and statistically efficient in 3 Key Village Blocks of the country. Since
the average herd strength of cattle under field conditions is between 1 and
3 animals, the problem of feed recording is rather difficult and costly. There
can be broadly three agencies for recording of milk (1) recording by farmers
themselves who could be given some incentives in the form of a monetary
contract or a contract to inseminate their cows with semen from bulls of their
choice, (ii) recording by part-time workers such as school boys, teachers,
etc, and (iii) recording by full time milk recorders. These could be tried on
experimental basis and the one found suitable for the area be adopted.

As accuracy of the pedigree records and milk production records is critical
for the success of the cattle improvement programme,all possible precautions
including supervision of milk recording would be necessary. The milk
recorders work may be supervised by stockmen, livestock assistants and
other officials of the extension agency. About 20% of the total milk recordings
done by the milk recorders may be checked by the supervisory staff.
Surprise checks may also be conducted by the supervisors which may
include recording milk production of the animal on the day following the data
of recording by the milk recorder. Apart from supervision, the supervisor
would also do the work of milk recording whenever the milk recorder goes
on leave. In addition he would help the milk recorder in the identification of
animals in the field, provide him with the requisite number of schedules,
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weighing equipment,etc. and also collect necessary data from the individuals
milk recorders under his charge. On the basis of experience gained through
development programmes such as Key Village Scheme and Intensive Cattle
Development Programme one supervisor is suggested for about 5 milk
recorders.

For recording health and fertility information, besides a small farmer, a
vetennry surgeon is also to be involved for collecting the information.
Recording of veterinry events is difficult to describe, the subject being
complex as it involves correct diagnosis by veterinary surgeon. A systematic
record about health and fertility status of the animal which includes culling,
natural death, etc, has to be maintained by the farmer with the help of
veterinary surgeon and the same, after updating on the monthly basis, may
be passed on to the milk recorder so that milk yield and health status
information can be combined. In order to incorporate various aspects of
disease status, remedial measures taken etc., an uniform and efficient
coding system has to be developed so that the correct retrieval of the
information is possible, for example, three digit code can be used where the
first digit signify the system in which the disease has occured where as
second digit carries the information of its sub-system and the third digit gives
the specific condition of the disease. The codes must be numeric to allow for
ease of data base searching. For illustration the codes of the following type
may be adopted as per Williams (1983).

Main System Code Groups

Numeric Code System

000 Systemic
100 Digestive
200 Respiratory
300 Metabolic
400 Musculo-skeltal
500 Nervous/Spec. Sense
600 Skin and Mammary
700 Urogenital
800 Cardivascular

104



Sub-system codes for Digestive System

Numeric
Code Sub-System

100 Digestive
110 Mouth and Pharynx
120 Oesophagus and Stomach
130 Ruminant Forestomach
140 Small Intestine I
150 Small Intestine II
160 Large Intestine
170 Rectum and Anus
180 Peritoneal Cavity
190 Miscellaneous

SpecifIc 3 figure condition codes

Numeric
code Specific conditions

130 Ruminant Forestomach
131 Bloat
132 grain overload
133 Traumatic reticulitis
134 Simple Indigestion
135 Vagus indigestion

Evaluation

Once the information has been collected, it can be subject to evaluation at
three levels, viz. (i) Routine, (ii) Occasional, (iii) Research.

Routine

Managers of dairy herds/farmers, veterinary surgeons etc. may need regular
guidance in two areas viz, the maintenance of fertility and monitoring
lactation performance. This aspect can be studied from all the veterinary
events, and management events relevant to fertility which have occured
since the last calving are itemised so that the most appropriate treatment can
be selected. Monthly records will show the lactation performance and fertility
status of each lactating cow and the expected calving date of each cow in
calf. This information can highlight problem animals which do not conform
to the normal herd pattern.
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Occasional

The routine analysis is mainly confined to the individual animals with a
particular objective to identify the problem animals whereas it may also be
required to get an overall picture of the herd in relation to fertility analysis
which may involve calculation of statistical parameters such as mean,
variance, construction of histograms and correlation studies of calving to first
service, calving to conception periods, conception rates to different service,
etc. This will help in making decision about herd management policy and
may also be valuable in understanding disease when these appear.

Research

The database, produced by the farmer, veterinary surgeon or any other
appropriate agency during their normal operation provides an opportunity for
carrying out in depth analysis for formulating breeding strategies for further
improvement as well as carrying out research in specialised areas as
epidemiology.

The important constituent of formulating a breeding programme is to
increase the genetic potential of the animals. This can be achieved by
increasing the number of offsprings from those individuals, which have the
desirable genes at the expense of those having less desirable genes.
Breeding in cattle is usually not random because individuals are mated either
according to their genetic relationship or their phenotypic resemblance. The
zygotic frequency is therefore altered without necessarily involving a
simultaneous change in gene frequency. On the other hand, artificial
insemination brings about a change in the gene frequency along with a
change in the zygotic frequency. It can therefore result in improved production
provided the individuals of the population vary in their genetic make up for
the character under improvement. The first step in cattle breeding is
therefore to analyse the structure of the population for estimating the genetic
and environmental variation in characters as well as covariation between
characters. The next step is to construct a breeding programme to exploit the
available genetic variation and covariation. This depends on whether the
objective for improvement is a single trait or several traits. If the emphasis
is on a single trait and if the variation is mostly additive, a selection
programme is devised, It is then necessary to develop techniques for
estimating the breeding values of the animals for the chosen trait so as to be
able to identify genetically superior animals for producing the next generation.
On the other hand, if the variation is mostly non-additive a cross-breeding
programme is required to be planned. We then need methods for comparing
different grades of animals for choosing the best one to stabilise the level of
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exotic inheritance. When the objective for improvement is multiple, based on
several characters, genetic variation and covariation are both to be taken
into account and an optimum index is to be worked out for determining the
breeding values of the animals. Here again, the choice could be between the
selection and crossbreeding programmes. The statistical methodology
arising in these problems is discussed below.

Genetic Parameters

The characters of economic importance in cattle such as milk production,
lactation length etc. normally show continuous variation. Such characters
are controlled by a large number of genes, each having a small but similar
and supplementary effect on the character. The cumulative effect of such
genes coupled with the environmental effects produce continuous variation
in the phenotypic values of the individuals. The heritability (h2) of such a
character, in narrow sense, expresses proportion of the total phenotypic
variance which can be attributed to the average effects of genes controlling
the character. In broad sense, it is the ratio of genotypic variance to total
variance. Estimaters of this parameter in a given population indicate the
relative importance of the genetic and environmental sources of variation. If
its value is very high for a given character, it is possible to affect a permanent
improvement in the character in population but if this is very low because of
considerable influence of the environmental modifications, the selection of
the phenotypically superior animals may not result in any significant
improvement in the next generation. It is, therefore, of utmost importance for
cattle breeders to estimate the heritability of a character before attempting
to improve it by a suitable selection or crossbreeding programme. The
various methods of estimating heritability depend on working out the
covariance between relatives. This is because the extent of variation due to
the average effects of genes determines the degree of resemblance
between relatives. The most common relationship used for estimating h2 are
intra-sire regression of offspring on dam and half-sib analysis.

The procedure for estimation of genetic correlation between characters
follows the same pattern as that for estimating the genetic variation. In the
intra-sire regression approach, for covariances are now computed. The
covariance between first character on dam and second character on
daughter or between second character on dam and first character oi
daughter gives one-half of the genetic covariance between the two characters.
In the half-sib method, the overall covariance between the two characters is
broken down into parts, between sires and within sires. With the help of
between sire component of variance and covariance, an estimate of genetic
correlation is obtained.
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For characters which are measured repeatedly in the same individual over
time like milk yield in successive lactations of a cow, a coefficient of
repeatability can be calculated as the ratio of between individual component
to total phenotypic variance. It expresses the proportion of variance of single
measurement which is due to permanent or non-localised differences
between individuals both genetic as well as environmental. It sets an upper
limit to h2.

Selection for Improving a Single Trait

The genetic improvement of production traits is normally achieved by
selection i.e. only genetically superior animals for the given trait are allowed
to breed for the next generation. This requires techniques for judging the
genetic superiority of the animals expressed in terms of breeding values.
This value refers to the average additive effect of the genes passed on by
an individual to its offspring. When the heritability of the character is very
high, the animal's own phenotypic value is a very good guide for its breeding
value. The accuracy of selection measured as a correlation between the
breeding value and the phenotypic value is then just the square-root of the
heritability(h). We can then predict the expected response due to selection
by multiplying heritability with the selection differential. When the selection
differential is expressed in standard deviation units, it is termed as intensity
of selection (i). The expected response per generation is given by

R=ihoA (1)

where oA is the additive genetic standard deviation. The response to
selection per year is obtained by dividing the above response by the
generation interval, defined as the average time interval between the birth
of parents and their progeny.

Since the value of the genetic standard deviation is more or less constant for
a given population, the response due to selection can be increased by either
increasing the intensity of selection or the accuracy of selection or also by
decreasing the generation interval. In cattle, breeding plans are, however,
designed for increasing the accuracy of selection. This is achieved by
assessing the breeding worth of an animal with the help of the phenotypic
values of ether ancestors or collateral relatives or else their progeny. Since
the most important trait in cattle such as milk yield is sexlimited so that males
do not express their character even though they do possess gens for their
character, the breeding value is necessarily to be estimated with the help of
the phenotypic values of the female relatives. In general terms, however, the
accuracy of selection can be increased by estimating the breeding worth of
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an animal with the help of an index I, comprising either the average values
of its progeny or the average value of its full-sib or half-sib families or else
an index based on any combination of these different indicators.

Optimum designs for progeny testing

Of special importance in cattle breeding is selection on the basis of progeny
test. It can be theoretically shown that the correlation between the breeding
value of an individual and the average of the phenotypic values of its progeny
tends to unity as the number of progeny is increased indefinitely. As such a
sire's breeding value is most accurately determined with the help of the
progeny than any other relatives. This forms the basis of the progeny testing
which is widely adopted in cattle breeding. It involves mating a given sire to
a random sample of dams and recording the character on one daughter from
each mating. The first lactation performance of the dams and the
corresponding daughters are compared and tested by a test to ascertain
whether the sire is kely to produce daughters superior, on average, than the
dams or not. A basic problem requiring statistical consideration in this
connection is how many daughters are needed to test a sire. The larger the
number of daughters the more accurate will be the breeding value of the sire.
If the number of progeny of the sire is denoted by n, the accuracy of the
selection based on progeny test is given by

, ..iO.25nh
\J1+O.25(n1)h2 (2)

Since the resourcet.. available to dairy cattle breeders limit the total number
of daughters (N) to be milk recorded, the number of young bulls which can
be tested each year becomes smaller if we increase the number of
daughters per bull. Since the number of best tested bulls(S) to be added to
the stud each year for use in the artificial insemination is limited due to a
tolerable amount of inbreeding, the proportion of sires to be selected
increased due to smaller number of young bulls under test, thereby decreasing
the intensity of selection. There is then a conflict between the accuracy of
selection and the intensity of selection in improving the response to selection.
This calls therefore, for developing optimum design for progeny testing.
Such breeding programmes could be optimised by choosing either a
strategy which maximises the genetic gain for fixed resources implying a
fixed cost (Robertson, 1957), or a strategy which minimise the cost of
running the programme for a fixed rate of genetic improvement (Narain,
1978). In the latter case the breeding strategy could also be such as to
maximise the total returns on expenditure, i.e. the profit, particularly when
such returns tend to accumulate over long period of time as in the case in
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the progeny testing programme (Nanan, 1983). The monetary returns are
however, irregular in the initial stages of the programme since the genes
from selected animals, are in the process of being distributed Through the
population. But in the long run they tend to reach a stable state.

Methods of Sire Evaluation

Such of the sires as have proven their merit in the progeny test are required
to be ranked with the help of some index so as to enable a breeder to make
a choice between them. There are several alternative ways of evaluating a
sire and building up a sire index for a given characters. Basically all of them
are based on the perforrr'nce of an adequate number of progeny records.
However, different corrections are affected under different conditions
depending upon how the data are collected. Broadly there are two methods
of sire evaluation. In one the dam daughter comparison is basic to the
evaluation of sire whereas in the other the daughters are compared with their
herd-mates discarding the information from the dam altogether. In the
former category, one of the simplest is the 'simple daughter average index'
which is merely an average of the performance of an adequate number of
daughters of the bull. However, if the levels of production of dams allotted
to different sires are unequal, this index is biased. Moreover, the bias can
also arise if the daughters differ in their ages at calving with different seasons
of calving and if there are herd differences due to feeding and management.

Another index which makes use of dam-daughtercomparison is the 'corrected-
daughter average index' wherein the daughters average is corrected on the
basis of the regression of daughter's performance on those of dams for the
unequal production levels of the dams mated to different sires.

When wires are to be evaluated under field conditions another method viz.
contemporary comparison is normally adopted. This method was developed
in association with the spread of the artificial insemination by Robertson et
al (1956) and is extensively used in Britain. Ills based on the first lactation
yield (305) days of the daughters of a bull and the corresponding yield of their
contemporary stablemates. The average yield of the daughters of a bull in
a given herd, is compared with the average of their contemporaries in that
herd, the differences being weighted by the inverse of the variances. The
contemporary comparison averaged over herds having the daughters of the
bull under test is worked out. Using the contemporary comparison (CC) and
the regression (h2) of the future daughters on those tested, the sire index
is 2h2 (CC) +A1 where A1 is the average of all first calvers in the herds.
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One of the apparent disadvantages of sire evaluation on the basis of progeny
is long time it takes in proving a sire. in diary cattle in India for instance it might
take about 7 to 9 years from the time a bull is mated to a group of cows to
secure first lactation records of the daughters on which the testing of the bull
is to be based. By this time the sire under test may have become unfit for
service, if not dead. It may also happen that the use of progeny tested sires
may actually lower the rate of genetic improvement of the herd. This is
because the additional genetic gain due to the use of tested but old sires may
not be commensurate with the increase in the generation interval. One way
out to overcome this difficulty would be to use the results of progeny testing
for the selection of the sons of the best sires from dams with the best
performance among those mated to a such sires. It may, however, be noted
that there is no certainty that the young sires will be good since the upper limit
of the correlation between the breeding value of the young sire with the
estimate of the breeding value of his father is only 0.67. This means that at
the most, 45 per cent of the genetic variation among sons can be accounted
for by the information on the fathers. It is, therefore, desirable that the sire
evaluation should be completed as early as possible in his life-time if he is
to be used for breeding purposes at all. This obviously requires that only first
lactation records need be used apart from the fact that the heritability of the
first lactation is higher than the latter ones. Even in this case the preliminary
test could be based on part-lactation record, i.e. the first 4 months after the
first calving. Furthermore, selection has very ittle influence on first lactation,
complete or partial. These reasons suggest that it is not necessary to correct
first lactation records to mature yield as is practised for instance in U.S.A.
and elsewhere. Instead, corrections to a standard age at first calving may be
advisable. It is also apparent in this context that attempts should be made
to lower the age at maturity. This would considerably reduce the time taken
in progeny testing and sire evaluation.

The sire evaluation can be made more efficient by using information on
auxiliary characters which are related to the main character at the phenotypic
and genetic levels.

Best Linear Unbiased Prediction (BLUP)

The methods of sire evaluation discussed in the previous section require the
generation of data based on randomly mating of the sire or set of sires to a
set of dams and considering usually one daughter's record from each
mating. Such controlled matings are usually quite expensive, particularly in
dairy cattle breeding. On the other hand, in such large animals, records over
the years are maintained in organised herds based on some overall breeding
policy. Records on sire's daughters are normally available in different herds,



years and seasons. Such records are usually small in number when
considered for a given herd and season but because adequate in number
when pooled over several herd-year-seasons. The conventional procedure
is, therefore, to first correct such non-orthogonal data for non-genetic factors
by the usual least squares procedures given by Harvey (1960) and then use
the corrected data for evaluation of sires based either on dam-daughter
comparison or on daughter's records only. Such procedures do not strictly
conform to the usual assumptions of random mating and unselected
populations. As a consequence, the estimate of sire's breeding values
obtained by these procedures are biased and selection decisions taken on
them are not very realistic. A powerful method of best linear unbised
prediction, first given by Henderson (1963), usually abbreviated as BLUP,
used for this purpose, is however free from such bias.

Measurement of Genetic Improvement

The existing theory of genetic selection predicts the expected genetic
improvement under some simplifying assumptions. In actual practice,
however, these assumptions do not hold good and the expected genetic gain
are not commensurate with the actual ones. In view of this, techniques are
required to measure the improvement due to adoption of selective breeding
programme. Normally this requires maintenance of unselected control
populations (random-bred control) or if the generations can be replicated as
in poultry, construction of designs known as 'repeat mating designs'.
However, in large animals such as cattle and buffaloes one cannot use these
methods. Instead one has to make use of statistical techniques for separating
the genetic from environmental trends using the records maintained in a
given herd several generations of selection. Such techniques were used by
Narain and Garg (1972) and Kumar and Narain (1979) with cattle. The
average genetic change in economic character can be estimated as twice
the pooled intra-sire intra-generation regression coefficient of the weighted
differences between the herd and the individual sire means on the years.
This separates out the genetic from environmental trends in a closed herd
where a sire has daughters spread over several years.

Selection for Improving Several Traits

When the aim of cattle breeding is to improve economic merit, several
characters are taken into consideration. For instance economic production
for milk is affected not only by milk yield in a lactation but also by the milking
characteristics, the shape of the udder, the rate of growth and the fertility. In
such a case an optimum index is devised to estimate the breeding value for
economic merit. The principle used for determining appropriate weights to
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be attached to different characters is to maximise the correlation between
the breeding value of the animals for economic merit and the index. In
statistical terms, the problem boils down to the solution of several simultaneous
equations which depends on the estimate of the heritabilities of the characters,
genetic and phenotypic correlations between them and their relative economic
values. These equations can be put in the matrix form as

(3)

where is the phenotypic variance-covariance matrix, G is the genotypic
variance-covariance matrix, a is vector of economic values for the set of
characters and b is the vector of estimated coefficient in the selection index.

1=k'X (4)

where X is the vector of the characters to be combined in the index.

The methods of selection index may introduce correlated response in the
individual characters either in positive or negative directions and without any
limit. When itis desirable to restrict such changes in the individual characters,
the methods of restricted selection index given by Kempthrone and Nordskog
(1959) could be adopted. The selection index is developed under the
restriction that the progress in certain genetic function is zero. Detailed
descriptions on these aspects can be seen in Talus (1962), Rao (1962),
Binnet (1965), James (1968) and Cunningham et al (1970).

Variants of the selection index method described above can be used when
the selection is aimed at improving a single character which is known as the
main character, the rest of the characters being auxiliary characters. In such
a case, zero economic values are given to the auxiliary characters. However,
we still need the genetic variance and covariance of the main character with
the result the auxiliary characters. Narain and Mishra (1975) however,
showed that this can be obtained by constructing a 'Phenotypic index'

= y-b'X (5)

Such a procedure was known to be more efficient than the individual
selection for y if the phenotypic correlations (rn) and the efficiency of indirect
selection (r9h / h) are of opposite signs. In an application of the technique
to the data on cattle, they found that the genetic gain in first lactation yield
can be increased by 2% and 6% respectively with the use of age at first
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calving and the body weight of calf born in the first calving. However, using
both these characters, the genetic gain could be increased by as much as
11%.

The phenotypic index method leads to newer aspects of progeny testing and
sire evaluation with auxiliary traits as shown in Narain (1985). The use of
auxiliary traits, could reduce the number of progeny required for attaining a
preassigned value of the accuracy. Such a compensatory effect decreases
the cost of progeny testing programme and hence, could be of great practical
importance.

In cattle breeding where a given character can be repeated over life time,
construction of an index for economic ment known as lactation performance
index can also be handled in an altogether different manner. For instance in
diary animals, a lactation performance index involving lactation yield,
lactation length, calving interval and dry period can be developed as shown
in Narain and Chand (1980). The construction of such an index involves
fitting of discriminant functions by maximising the variation for the index
between animals relative to variation within animals after converting the data
to first lactation basis by Sander's method.

Cross breeding

It is now well recognised that the improvement of genetic potential of diary
animals in a short time is only possible through adopting crossbreeding with
exotic germplasm. For instance if we take an exotic diary breed with an
average yield of 4,000 kg/lactation for crossbreeding with improved local
breed having an average production of 1,000 kg/lactation, the first generation
would give about 2,500 kg if the inheritance is purely additive and 2,000 kg
if it is multiplicative. In this way, we can achieve by crossbreeding in about
5 years as much as we achieve in 80 years by selection within indigenous
breed. Not only that, it is only when a cow produces as much as 1,800 to
2,000 kg per lactation that it would be economical to a small farmer in the
sense that he would then be able to pay back the loan and also have a
reasonable income. The requirement for the success of the crossbreeding
programme are (i) choice of exotic breed for the region taking into account
the stresses of nutrition and environment of the region, (ii) testing for the
existence of hybrid vigour and the technique for maintaining it around 50%
if it exists and (iii) the choice of an appropriate level of exotic inheritance.

The problem of choosing an appropriate exotic breed of livestock depends
very much on the region in which it is to be adopted. For instance, in cattle,
in a region like Punjab where sufficient infrastructure for producing better
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nutrition in terms of cultivated fodders and concentrates exist, it may be
beneficial to adopt a heavy exotic breed like Holstein-Friesian. But in a hilly
region of Himachal Pradesh where one cannot afford to provide better
nutrition and health care, a smaller exotic breed like Jersey would be quite
suitable. The requirement of an appropriate level of exotic inheritance has
however, to be decided from the statistical angle by analysing appropriate
and adequate data. The third requirement of deciding on whether to maintain
hybrid vigour or to evolve a new breed is one on which there is no definite
answer.

Culling Pattern Studies

Major reason for disposal of diary cattle after first calving are low production,
reproductive problems, udder trouble, sold for diary purposes and death.
With exception of sold for diary purposes, major reasons for disposal
generally reflect a negative quality of the diary cow. Increasing the productive
lifespan of cows on a diary is consistent with monetary goals. However,
direct selection for productive lifespan has been unfeasibe. The most
popular argument in support of this conjecture is that selection for productive
lifespan likely would increase generation interval and decrease yearly
genetic accrued for yields in first lactation. As pointed out by Robertson and
Barker (1966) productive lifespan is an awkward measure. It may take years
to observe the full lifespan of an animal. Consequently, lifetime measures,
like most failure time data, are subject to censoring. Observations are
censored if they are above or below some measure. For example, lifetime
production of a live cow is known only to be greater than the current record
indicates.

Recently, statistical methods designed forcensored data have been employed
in survival studies of diary cattle in the Indian context by Bhatia (1984),
Narain and Bhatia (1984), Bhatia et al (1987) and Malhotra (1988). In these
studies function of survival times have been estimated by employing both
parametric and non-parametric techniques to study culling patterns of
different categories of animals. In order to identify the factors responsible for
retention or culling of the animal on the farm, distribution free methodology
or Cow's proportional hazard model (1972) has been utilised. These
methods offer greater power and resolution to scrutinize problems beyond
that attainable by traditional methods.

Epldemlological investIgations and computer modelling

There are various well-recognised epidemiological investigation procedures
which can be used to give strength to investigations on health problems
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under the relatively uncontrolled conditions that must be used for field
studies.

Although some of these (such as 'cross-sectional studies' or surveys and
'intervention studies' or field trials) are well known, some of the other
techniques (such as case-control studies and cohort studies) have been
under used in veterinary medicines. If the investigation procedure conforms
to one of the accepted formats, then some of the better analytical procedures
developed especially to deal with such data can be used. These increase the
reliability and precision of the conclusions.

One of the less obvious benefits which the computer has provided is, access
for the biologist, to advanced statistical procedures, especially those which
deal with a number of variables simultaneously. Previously the practical
difficulties were so daunting that only the intrepid would attempt to work with
the more complex procedures. The techniques should even now only be
used under expert guidance, since an antutored novice can make serious
blunders. Nevertheless, in careful hands they make powerful tools.

At the simplest level, partial correlation analysis is a useful and surprisingly
little-used tool for separating out specific relationships between variables in
a group when there are correlations between them. The most widely used
technique for investigation of complex situations is multiple regression
analysis. Although findings must be interpreted with caution, it permits the
user to estimate the contribution of various factors to variation in some
measure of disease occurrence, weight gain, litter size and so on. A
particularly useful variant of multiple regression analysis is path analysis.
This permits the major causal pathways in determining(say) disease
prevalence to be mapped and quantified in importance, in precisely the way
which is needed for sensible interpretation of complex field problems.

Other procedures which are of interest in analysing complex problems
Include:

Factor analysis which simplifies a large number of correlated variables
down into a predictive equation consisting of a smaller number of uncorrelated
variables, It can be used to improve understanding of complex inter-
relationship in some circumstances.

Discriminant analysis which can be used to produce an equation which
will predict (on certain defined pieces of information) which of two or more
categories a particular herd or animal is most likely to fall into. Discriminant'
analysis is a more comprehensible technique than factor analysis.
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(iii) Cluster analysis permits the indentification of a natural groupings and
sub-groupings within a large and diverse group of individuals or herds on
which measurement have been made.

Another area of development over recent years has been in 'non-parametric
statistical methods'. These can be used to analyse data which does not
adequately conform to the requirements for standard forms of statistical
analysis and will find growing application in dealing with 'difficult' field data.

A totally different epidemiological technique which has found growing
application is computer simulation or modelling. In essence, this involves the
development of a computer program which mimics all relevant aspects of a
disease complex within the computer. This is not nearly as difficult as it
sounds, and models can be constructed which represent the epidemiology
of a disease, its effect on productivity, and the economic benefit which can
be expected from various types of control programs. This takes some
millions of calculations, but the result can be produced by the computer in
as little as 10 seconds after the control measures have been chosen and the
model has commenced to run. As modelling is progressively integrated with
field research techniques, the combination is likely to prove to be very
powerful as a way of leading to improved disease control planning.

System Organisation

The objective of system organisation is collection, processing and analysis
of data. Although a number of information systems are coming up in different
sectors, but no such system has so far found to be operative in the area of
animal breeding/veterinary research. To have a complete picture regarding
cattle breeding practices, it is desirable that the entire information collected
from distinct places may be stored for further retrieval at a central place. This
can be achieved by installing a main computer system with remote direct
links for data input as well as for retrieving the output more rapidly. The main
disadvantage of this system is cost involved in direct links. The cost can be
minimised by the use of small computer preferably at the farm level itself.
From information and technological points of view the system should be
created at two levels. At the first level it is desirable to install small computers
at farm level or block level so that data collected for individual farmer in a
block can be stored and accessed easily. However, this offers extremely
limited facilities for storing veterinary data and this means that the veterinary
surgeon can not be involved in the herd analysis. This approach also makes
comparison of results from different herds or farm almost comparison if they
use different recording system. Thus it is necessary to evolve a uniform
policy of collection of data in different blocks. At the second level the
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information collected at indMdual farm/block level should be pooled and
sent to be main computer system so as to have the complete picture at state
and then at the national level. This would allow comparison between
practices of diseases, fertility rates, production status, etc. At this level of
centralisation, reliability and security of the records would be much easier to
ensure. The analysis for local use and for research would become easier,
more valuable because of their greater coverage and would cause no
inconvenience to other users of the system.

Summary

The efficient breeding strategies for improvement in cattle, require reliable
and accurate information on the important traits of production, reproduction
and veterinary events. For achieving this, the concept of building up a
database has been highlighted. The system of recording all types of data on
cattle in a common database could simplify the recording process for
farmers and veterinary surgeons, and also provide them with valuable
assistance in herd management. The database containing full data from
many herds and veterinary practices, could provide data for epidemiological
research relating performance with disease. In order to judge the genetic
superiority of the animals, it is required to evaluate the records by using
different statistical techniques as per the requirements of the programme.
Several such techniques have been discussed particularly in relation to
estimation of genetic parameters, progeny testing and sire evaluation,
measurement of genetic improvement, selection index, culling patterns
studies and epidemiological investigations. The importance of centralised
information database system has also been highlighted.
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FEEDING MANAGEMENT OF DAIRY CALVES

S.P. Arora
H. P. Agricultural University

Palampur 176062 Himachal Pradesh

The main objective of good management and balanced feeding of calves is
to obtain optimum growth rate as per their genetical potential so that they can
attain early maturity weight. The growth starts at fertilization and is continuous
till the time of parturition. Intra-uterine development of foetus has a great
influence on subsequent growth after birth because birth weight is positively
correlated to growth rate (Aurora and Gupta, 1962). Growth is the summation
of those coordinated biological and chemical processes that are initiated
with fertilization of ovum and are terminated with the attainment of the body
size, conformation, physiological capabilities, characteristics of the species
and the hereditary background of the individual. Growth is characterized by
the deposition of protein, fat and minerals which are supposed to be an
integral part of all the cells. Growth can also be defined as a relatively
irreversible change in measured dimension as a result of accelerating phase
which is exhibited by true increase in structural mass through hyperplasia
and hypertrophy of cells.

The success of all breeding projects depends upon fast rearing to a
breedable age and with a minimum of mortality. The calves must exhibit true
increase in structural tissue growth in terms of increase in number and size
of cells. Certain crossbreds exhibit sexual maturity at 275 kg body weight
which is attained at even about 14 months of age. Buffalo calves of Murrah
breed can attain early puberty and they can exhibit first oestrus in 29 months
(Arora, 1960-61; Arora and Gupta, 1964).

Weaning

Weaning of calves preferably at birth or even at four days of age is important
so as to assess dam's milk production for future selection and progeny
testing as well as to feed milk to neonatals at the required rate according to
live weight. Both under feeding and over-feeding are harmful, the former
leading to poor growth rate and the later from disease point of view. Over-
feeding of milk is usually a cause for undue fermentation in the large intestine
and very favourable for pathogenic organisms to multiply which affects the
intestinal wall leading to enteritis (Arora, 1978). To wean calves from buffalo-
cows may be a problem as the dams show distinct mother instinct. However,
it is easier to practice weaning from heifer stage and, thus, mother instinct
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can be controlled. Where mother instinct is a problem, substitution technique
can also be followed and a single calf is substituted for let down of milk in a
number of buffaloes by weaning real calves with one or more substituted
calves.

After weaning, the new-borns are trained to take milk from a pail either by
hollow pressure rubber tube or a nipple. Some hesitant calves are made to
dnnk milk through suckling action with the assistance of one or two fingers
inserted in their mouth. Allowing the new-borns to drink milk from a pail
without fingers in their mouth can lead to certain digestive problems or even
sudden death. Slower the rate of drinking milk, better it is, for the milk will
enter little into non-functional rumen. Otherwise, such cases prove fatal
because of abnormal rumen fermentation with production of gases or
ailments as a result of multiplication of pathogenic organisms.

MortalIty

Buffalo calf mortality percentage is as high as 40 per cent (Rai, 1978) or 20
per cent (Gill, 1978) because antibodies are not transferable from dam to
foetus through placental membranes and thus, they are susceptible to
various virulent diseases. Incidence of different diseases in these species
has been reported by many groups of workers based on specific disease
syndromes and postmortem findings. The mortality incidence is maximum
in the age group upto 30 days. Diarrhoea and dysentery (48.48 per cent) are
the principal ailments which are mostly due to either E.coli or ascardie or
both. Next in degree is pneumonia (16.66 per cent) which seems to be
secondary to lowered vitality. In some of the organized farms, the mortality
has been brought to as low as 8.61 per cent with adequate veterinary and
other managerial aids. The neonatals are allowed to build up their vitality and
resistance against certain common diseases to which they are susceptible.
First ten days of calf life are pertinent and if they can be given preventive
treatment, their chances of survival are much better. They need special
attention in disease prevention in addition to proper milk feeding and other
management practices.

Immunoglobin level has been reported as 29.73 mg/mI in one-day old calves
and the quantity increases to 35.66 mg/mI on second day of life. Colostrum,
which is the only source of immunoglobulin, contains 68.75 mg/mI on th&r
first day which drops to 23.73 mg/mI on second day and 1.01 mg/mI on fifth
day of lactation (Bhargava and Balakrishnan, 1978). Immunity breakdown
in neonatals can even occur as a result of milk ingestion, containing certain
toxic principles such as aflatoxins etc. (Balaraman and Arora, 1987; Dass
and Arora, 1988). Normally neonatal buffalo-calves have 29.88 mg/mI
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immunoglobuHn levels, this can drop to 17.03 mg/mI with 0.6 ppm afiatoxin
dietary level. This is all the more important when weaning is practised.
Because of low antibody titre in the body, inspite of feeding colostrum at birth,
calves cannot resist such infestations. The knowledge of life history pattern
of relevant parasites prevalent in specific areas must be applied to remedy
certain parasitic infections. Similarly, it is better to prevent diarrohoea or
dysentery rather than to allow this ailment to occur and then offer treatment.
Often secondary complications arise and treatments again such mixed
infections are usually unsuccessful. As a guideline, the package of practices
being followed at NDRI, Karnal are given in Table I as a prevention against
disease incidence. They may be modified depending upon the local conditions.

Table 1. Package of practices for buffalo calves

Mineral supplement daily
TM-5 or Auroface daily
Rovimix in oil once a week (10,000 IU of Vitamin A).

The table - 1 gives the best results but is expensive, it is possible attain a
weight of 76 kg at the age of 3 months with 31 kg birth weight in crossbreds.
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Age Co lostru m/ Treatments Preventive
(Days) milk (litres) against

1.5 Orally auromycin Calf scour
nutritional formula
2 Spoonfuil

1 Sealing navel vessels Navel iii
1.5 Vitamin A concentrate Night

(1 ml. vitablend) blindness
1.0 1.0 Piperazine adipate Ascariasis

(1 g/4kg live wt.)
Buffalo serum 50 ml s/c To raise
1/2 to I tablet antibody
sulfadimidine titre against

calf scour
1.0 As on day 3 Ascariasis and

suifadimidine 1/2 to dysentry
I tablet

8-11 2.0 Sulmet course for 4 days Coccidiosis



Umbilicus is a channel through which organisms can gain entrance into the
blood after birth or underlying tissues leading to certain serious diseases.
Quite a number of calves suffer from 'Navel-ill' and a good number even
succumb to it. When the calf is born, dressing the umbilicus with antiseptics
is not sufficient as the channel is always open to infection. Better method is
to divide the pouch at the free and about 5 cm çlistal to umbilicus and wash
with an antiseptic lotion. A swab of tincture of iodine is inserted into the vessel
and twine is tied below the swab. Later, after 3-4 days the swab along with
dead umbilical tissue falls off, leaving the umbilical opening completely
healed.

Management

Preferably, the calves after weaning or otherwise should be kept in separate
pens (20 sq. ft.) up to three months to avoid suckling instinct. It they are kept
in cages or on iron cots, it is always advantageous from hygienic point of view
to reduce the incidence of calf scour and parasitic infestation. Initial expenses
are, however more but in the long run the practice proves economical. In
commercial herds where this system is not possible or practised and the
calves are kept in groups in large pens, it is necessary to feed calves
individually. Fresh water should be offered twice or thrice depending upon
the season ad lib.

Feeding Colostrum

The calves at birth after weaning should be fed colostrum within two hours
and its feeding should continue for a period of four days at the required rate.
Even unweaned calves, after they stand up, should be allowed to suckle
colostrum within two hours. It is essential to provide antibodies through
colostrum which are absorbed intact in the first few days of calf's life, Its high
nutritive value and its laxative action to remove first faeces are important
actions. In cases the dam does not give colostrum, a substitute of equal
nutritive value prepared from two eggs and an ounce of caster oil may be fed
for building up resistance. It is necessary even to inject dam's serum (50 ml)
to such a calf for augmenting antibody titre in the body.

Antibiotic Feeding to Calves

Antibiotics are usually unnecessary in calves above three months of age
when the rumen starts functioning as these are liable to interfere in microbial
fermentation. Upto three months of age, antibiotics prove useful because the
calves are virtually monogastrics. These drugs help the calf to overcome
certain stress conditions and thereby show improved growth performance.
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The stress is usually due to clinical or sub-clinical type of calf scour which can
be eliminated by crystalline aureomycin (45 mg per 45 kg body WI.) (Berg,
1961).The incidence of calf scour can also be reduced by feeding 30 mg of
terramycin per 45 kg body weight and thereby increasing the rate of growth
(Murdock et al., 1961). Although true mode of action of antibiotics is
uncertain, yet scientific literature shows positive effect towards growth
during the pre-ruminant age.

Preventive Treatment

Calves should be dewormed once a month and vitamin A in oil in doses of
10,000 lU should be given as an anti-infective agent once a week. All calf
pens must be cleaned daily with disinfectants. Special care is necessary to
prevent tick infestation. Bedding may be provided in winter but should be
avoided in other seasons. In severe winter, it is essential to protect the calves
from cold draft especially for five days after birth. They may be provided
heaters but a closed room with adequate ventilation and body covers is
sufficient.

Milk Feeding Schedule

Nature has provided milk for calves which is of high nutritive value, to be
given from fifth day of age. The calves exhibit feed efficiency to the extent
of 1 kg gain per 1.39 kg DM from milk (Arora et al., 1973). The buffalo calves
show best feed efficiency as far as one kg gain per 1.16 kg dry matter through
buffalo milk as true growth (Arora et al. 1974). Broad milk chemical
composition can be considered to stipulate the requirements of a calf for
scientific feeding. The gastrointestinal system of the calf is well adapted to
digest nutrients present in milk. They should receive sufficient quantity of
milk in the first three months of age along with other sources of feeds such
as calf starter and good quality fodder. Milk quantity needs to be fed
according to live weight to prevent them from nutritional diarrhoea. In
weaned calves, warm milk should be given at body temperature, preferably
with trace mineral supplement to makeup the deficiencies of Fe, Cu, Mg, Zn
and Mn which are deficient in milk. Green fodder upto 100 g dry matter may
be offered daily from 15th day of age onwards so that a buffalo calf gets
stimulus to develop its rumen.

Some of the milk feeding schedules are suggested for calves and buffalo
calves in Tables 2.to 5.
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Table 2. Feeding schedule -1 (Calves)

Age (Days) Colostrum (kg) Milk (kg)

0-4
Above 4

1/10th of body weight -

1/10th of body
weight upto 60 kg weight

With table -2, it is possible to raise crossbred calves to grow upto 54 kg at
the age of 3 months with 26 kg birth weight.

Table 3.Feeding schedule -2 (Calves)
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Table 4. Milk Feeding schedule - 1 (Buffalo calves)

Age Colostrum Milk
(Days) (Kg) (Kg)

o - 4 1/10 th of body weight
5-90 - 1/10 th of body weight

Age Body weight Colostrum Milk
(Days) (Kg) (Kg) (Kg)

1-5 Upto 25 ito 1.5
6-15 26 - 35 1.0
16 - 25 36 -40 2.0
25 and above 41-45 2.5

46 - 50 3.0
51-55 3.5
56 - 60 4.0

60 and above 4.5



Table 5. Milk Feeding schedule -2 ( Buffalo - calves)

Composition and Rate of Feeding Milk Replacer

The objectives of feeding such a diet is to reduce the cost of raising calves
and to save milk for human consumption. The milk replacer can be fed as
detailed in Tables 6 and 8. Schedule of feeding milk replacer should be
gradual decrease in milk and corresponding increase in milk replacer at the
rate of 175 g (calves) and 200 g milk substitute (buffalo-calves) per kg milk
reduction (Table 7 and 9). Since the buffalo calves are adapted to digest
lactose and milk proteins, sufficient time is required to be given to calves to
adapt to other type of added carbohydrates. Itis necessary to give a
minimum of one litre milk per day with milk replacer and the mixture is diluted
about six-seven times with warm water to give them a drink in suspension
form.

Care and Feeding of Calves During Post-Ruminant Age

Calf starters

At 15 weeks of age when the calf has been well cared and properly fed should
weigh between 60-90 kg depending upon the birth weight. They also develop
their rumen at this age for microbial fermentation, It may not be necessary
to feed milk or milk replacer at this age because of high cost of feeding.
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Age Body weight Colostrum Milk
(Days) (Kg) (Kg) (Kg)

Upto5 25 1-1.5

06to15 25-35 2

161020 35-40 2.5

21to30 41-45 3

311060 - 1/15th
of body wt.

61to90 1/25th

of body WI.



Instead, calf starter providing 22 per cent protein or 18 per cent DCP and 72
per cent TDN should be fed. These may also contain 25 per cent animal
protein to prevent any growth depressing effect, because calves are
supposed to suckle milk from their dams even upto six months of age for
optimum growth. High quality calf starter is necessary along with adequate
quantity of minerals and vitamins for which one of the illustrations is given
in Table 10.

Table -6. Ingredients of Milk Replacer for calves

(a) Mineral mixture per 3 kg
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(Kg)
Wheat 10.0
Fish meal 12.0
Linseed meal 40.0
Milk (dry basis) 13.0
Coconut oil/cotton seed oil 07.0
Linseed oil 03.0
Citric acid 01.5
Molasses 10.0
Mineral mixture 03.0

99.50

Butyric acid 00.30
Antibiotic mixture 00.30
Rovimix A1, B2, D3 00.15

Dicalcium phosphate 1.6500
Sod. chloride 0.9000
Chalk 0.3312
Mag. carbonate 0.0900
Ferrous sulphate 0.01 50
Copper sulphate 0.0021
Manganese dioxide 0.0021
Cobalt chloride 0.0015
Patassium iodide 0.0003
Sod. fluoride 0.0003
Zinc sulphate 0.0075

3.0000



Table -7 FeedIng Schedule of Calves Fed Milk Replacer

Upto 2 months of age minimum milk is to be given 1 .5 kg. At 2 months of
age milk to be reduced to 1.0 kg.

Table -8 Ingredients of milk replacer for Buffalo calves

Ingredients Quantity
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Age B. weight
(Days)

Colostrum Milk (kg) MR. (g)

0-5 1 I 10th of B WI.
6-9 1 /l0thofBwt. -
10-13 1 /l0thofBwt. 50
14- 17 1 / 10th of B WI. 100
18-21 1/l0thofBwt. 175
25 - 25 1/10th of B wt. 250
26 - 29 1 /l0thofBwt. 325
30-33 35 1 / 10th of B wt. 400
34-36 40 1 / 10th of B wt. 500

40 1.5 600
45 1.5 700
50 1.0 800
55 1.0 900
60 1.0 1000
75 1.0 1000

Wheat 08kg
Fish meal 12 kg
Linseed meal 40kg
Milk (DM) 16 kg
Coconut oil 07kg
Linseed oil 03kg
Citric acid 1.4kg
Molasses 08kg
Mineral mixture2 03kg
Butyric acid 0.660 litres
Antibiotic mix. 300 g
Rovimix A, B2-D3 15g



Rate of feeding is 200 g equivalent to one litre milk replacement

The mineral mixture on 3 kg basis contains dicalcium phosphate 1.65 kg;
Chalk 0.3312 kg sodium chloride 0.9 kg; magnesium carbonate 0.09 kg;
ferrous sulphate 0.015 kg; copper sulphate 0.0021 kg; cobalt chloride
0.0015 kg; potassium iodide 0.0003 kg, sodium fluoride 0.0003 kg zinc
sulphate 0.0075 kg; manganese oxide 0.0021 kg.

Table -9 Schedule of feeding milk replacer buffalo calves

Calf starters can also be fed earlier, starting from 45 days of age. At three
months of age, the calves may weigh upto 60-80 kg and have fully developed
rumen and can utilize a good deal of forage. Preferably, more than 70 per
cent of the requirements of bulk and energy are met by fodder. Rest of the
30 per cent energy and about 70 per cent of protein requirement are met from
concentrate mixture. For the said purpose, ICAR feeding standard may be
followed to meet day-to-day requirements for a growth rate of approximately
500 g per day.
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Age Live weight Milk I day (kg) Milk replacer (g)
(Days)

0-5 Colostruml to 1.5
6-14 2
15-18 2.0 50
18- 22 minus 1/2 kg2 100
23-26 minus 1/2 kg 300
31 -34 minus 2.0 kg 400

40 1.0 500
45 1.0 550
50 1.0 600
55 1.0 650
60 1.0 700
65 1.0 750
70 1.0 800
75 1.0 850
80 1.0 900
85 1.0 950
90 1.0 1000



Table 10. Calf starter

For every 50 kg increase in body weight, a revised schedule is required to
be prepared and such a schedule is applicable for fast growing calves and
buffalo calves.

Non-protein nitrogen feeding system

Use of ammonium compounds is practicable in ruminants from six months
of age onwards and its feeding value is well established. Urea is a cheaper
source of non-protein nitrogen which can be incorporated to the extent of
three per cent in the concentrate mixture or one per cent of the total dry
matter. The use of such compounds has become obligatory because of high
cost of oilseed meals. A part of nitrogen source can be met with urea in the
concentrate ration from economy point of view (Table 11).

Table 11. Concentrate mixture
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Protein
%

Proportion Total
protein

DCP
%

TON

Maize 9 42 3.78 2.94 33.60
Groundnut cake40 28 11.20 9.80 21.00
Fish meal 50 7 3.50 2.80 5.60
Wheat bran 16 20 3.20 2.00 12.00
Mineral
mixture

- 3 - -

21.68 17.54 72.20

Parts/i 00 CP %

Maize (CP 9 percent) 50 4.50
Groundnut cake (CP 40 percent) 10 4.00
Wheat bran (CP 16 percent) 24 3.84
Molasses 10

Mineral mixture 3
Urea 3 7.50

19.84



Early Maturity

It is important to consider the influence of ration on early maturity along with
other genetical and environmental factors. There is a great variation in age
of maturity in livestock. Since the growth calves are unproductive, they are
neglected from feeding point of view. Under-feeding slows down the rate of
growth perhaps also due to low T4 levels (Arora and Harjit Kaur, 1986), and,
thereby, maturity is delayed. This practice of under-feeding is rather more
costly as compared to optimum feeding where the calves mature early and
saving can be accounted for less quantity of feed. Maturity is more a function
of weight than of age and calves may show a better trend of growth because
of their heavier birth weight. Crossbred calves exhibit sexual maturity at
about 275 live weight which is attained at about 14-18 months of age. Murrah
buffalo calves have been reported to attain the weight of 325 kg in about two
years and five months time at first oestrus under well-fed conditions.

Buffalo species, when underfed, show not only poor growth but also exhibit
prolonged anoestrus period in summer which can also extend to winter
months as long as 160 days against a normal period of 22 days beyond 75
days post-parturient period (Kaur and Arora, 1982). If fed optimum, heat
stress can be overcome in summer months (Table 12) and this species
shows weak and short oestrus of 9 hour duration detectable at night hours.
If given service in the morning, the buffaloes are quite likely to conceive and,
thus, regular breeding is possible throughout the year.

Table 12 Percent oestrus occurrence in different seasons in the
year 1978

Aflatoxicosis

In recent times, the incidence of aflatoxicosis has been reported to be
widespread in India which is causing health hazards to livestock and poultry.
Thus it is a potential threat even to man. The ailment is produced as a result
of mould growth on feed ingredients namely Aspergillus flavus and
A.porasiticus. The AF-Bi is more predominant and most toxic (0.04 - 1.00
ppm) and AF-Gi is second in order from toxicity standpoint (0.04-0.1 ppm).
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Noof Group 1 Group 2
oestrus
cycles

Winter Summer Winter Summer

Expected 46 47 41 47
Detected 46 42 26 20
% detection 100.00 89.36 63.41 42.55



Aflatoxins are carcinogenic and affect liver and kidneys mostly. The
metabolism is disturbed through various ways. Microbial digestion in ruminant
is affected incremently with increase in dose. In. neonatal calves, Ig levels are
affected which in turn makes the calves more prone to early neonatal
infections. As a result of disturbed liver function, gluconeogenesis in
ruminants is affected leading to lesser blood glucose levels. In the muscle
and kidney cells, rate of protein synthesis slows down.

Aflatoxin toleration levels on the basis of experimentation are as follows
(Arora, 1988) :-

Neonatal calves 30 ppb
Post ruminant calves 0.26 ppm
Pre-ruminant buffalo-calves 0.14 ppm
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FEEDING STRATEGIES FOR HIGH YIELDS AND
OPTIMUM REPRODUCTIVE PERFORMANCE

S.R. Sampath
National Dairy Research Institute;

Bangalore - 560 030.

The dairy animals are the best converters of plant food into human food in
terms of milk. The feed consumed by the dairy animals need to be nutritious
and available in adequate quantities. The feed of the dairy animal primarily
consists of forage/roughage and concentrates.

Dairy animals will fare well when they are provided with ad fib forage and
controlled concentrate feed based on their milk yield. Cows and buffaloes
should be provided balanced ration to obtain their optimum performance.
Inadequacy of feed and fodder and thereby inadequate nutrients will result
in their poor performance, including reproductive activity.

Milk is produced and secreted by the mammary glands. Nutrients for milk
production are carried by the blood to the mammary glands. The nutrients
are removed from the blood by the mammary glands, converted into milk and
secreted in the udder. Milk is secreted in the udder more or less throughout
the day. Nutrients for milk production must come from the feed either direôtly
or indirectly via body reserves of nutrients which came originally from the
animal's feed.

The requirements must be calculated by adding to the requirements for
maintenance, (including growth and fetal development, if involved) an
additional set of requirements for milk production based on the amount of
milk produced and its fat content.

The general practice is to feed not less than 1% and not more than 2% of the
cow's live weight as air dry-roughage or the equivalent of silage.

A dairy cow weighing 500 kg and producing 20 kg of 4% fat milk daily uses
37% of its total ME requirement for maintenance viz-a-viz 23% at a yield of
40 kg. The energy that is not recovered in milk is largely retained in the body
tissues as fat.

The level of feeding that gives the optimum biological response is not
necessarily the same as that which gives the best economic response. The
latter is determined mainly by the feed cost product value ratio.
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Few considerations

Nutrition can have a marked effect on reproductive performance. With
adequate care, it may be possible to increase fertility levels.

High levels of milk production (eg. from specialized dairy breeds) are
difficult to be achieved in the humid tropics because the animals cannot get
rid of the heat produced by the digestion and metabolism of the large amount
of feed required for high levels of milk production.

Rumen digestion is influenced by (I) Continuous ingestion of food which
provides the necessary substrates for bacterial action, (ii) The buffering
action of saliva provides required alkaline pH of rumen and (iii) The rumen
temperature of 38°-42°C which is optimum for bacterial action.

For enhancing milk fat, the roughage proportion of the feed is to be kept
high. For enhancing body fat, concentrate and starchy food is to be
increased.

The starchy food hence have a tendency to deposit more adipose tissue
inhe body.

Highlights of Previous studies out on feeding

Grass forages are lower in degradable crude protein than legumes or corn
silage. High quality forages have more rumen degradable protein than low
quality forages. Alfalfa or legume forage-based rations will benef it more from
supplementation with low degradable protein sources than corn silage
based rations. Heat damage will lower crude protein degradability.

High feed intake reduces the time the feed spends in the rumen. Adequate
non structural carbohydrates (starches and sugars) must be available for
efficient utilization of rumen degradable protein. Fat energy is largely
unavailable to rumen microbes. Diets containing 40% non structural
carbohydrates have been shown to maximise milk yields.

(i) It has been shown that it is possible to meet all the supplementary protein
needs of high producing cows through the use of high protein forages. When
60% protein alfalfa dry matter was fed with 20% maize silage dry matter, only
20% grain dry matter with no protein supplement added, was needed to
support 305 day lactations of 17,000 lb (7727 kg) of milk.
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Studies carried out in Phillipines revealed that 35% of rice straw and 65%
concentrates in the diet of dairy cattle yielded 1712 kg FCM in a lactation of
208 days. On the other hand, 35% rice straw, 45% leucaena leaf meal and
20% concentrations in the ration to cows resulted in an FCM yield of 2093
kg in a lactation of 270 days.

Studies over the entire lactation of cows weighing from 309 - 440 kg and
yielding 6.33 to 13.80 kg per day indicated that the dry matter intake per day
ranged from 8.0 to 11.7 kg (Sampath eL al.,). The cows received 700 to 772
gm of DCP and 6.1 to 7.00 kg TDN per day. The metabolizable energy
ranged from 95 MEMJ to 109 MEMJ per day.

The dady ration comprised of fodder maize ad jib as base ration. The
concentrate mixture was made from 25% G.N.C. 40% maize 31% wheat
bran, mineral mixture 2%, common salt 2%. The studies revealed that there
is scope to reduce the G.NC. from 25 to 9%, and maize from 40 to 34, wheat
bran from 31 to 24. Lucerne hay will have to be incorporated in the mixture
at 30% for supplying the protein particularly to contribute undegradable
rumen protein (UDP). This sort of manipulation in the ration allows the farmer
to select options and reduce the cost of feeding. The observation on the
fertility status indicated that cows fed concentrate mixture containing 19.8%
protein feed responded to A.l. Service.

Under ad//b forage feeding, feeding of dry forage of 210 3 kg is beneficial.

Cows fed with little greens or without greens require correction with regard
to nutrients like protein, minerals and vitamins. Feeding optimum greens (20
1025 kg/d) with concentrate for milk production (@ I kg/3 kg milk) would allow
optimum milk yield with an economical return. Lucerne yielded milk at par
with those fed concentrates and cost of milk reduced from 30 - 50%.
(Sampath et. a/.,1 978).

Effect of feeding varying quantities of greens compared to non-green
ration on milk production was studied in detail over a lactation period. The
highlights of the results indicated that the cows required the following ration,
daily for different levels of milk production. (Table No. 1 & 2)

The reduction in the quantity of greens fed to cows lowered milk
production from 2400 to 2130 kg per lactation and the cows recorded the
negative Ca balance.

Most of the protein in fresh plant feed is soluble. So are the proteins of
cereal grains. Making plant material into hay, however, denatures much of
the cellular protein, causing it to become highly insoluble.
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Table 2 : Levels of Milk Production

The same is true when oil meals are processed at high temperatures.
Such factors influence the digestibility of proteins by the microbes.

The amino acids and peptides formed as intermediate products of "rumen
digestion" are either used for synthesis of microbial protein or other cell
contents or else they are catabolised to ammonia carbondioxide and volatile
fatty acids or other acids by microbial enzymes.

Feeding low quality proteins will result in loss of the nitrogen as urea and
poor utilisation of the amino acids for synthesis of body proteins, hormones
enzymes, purines and so on.

It is important however to point out that two or more proteins having poor
or fair quality may have good quality when ingested together, if they can
complement each other in meeting the needs of the necessary amino acids.

Experimental evidence reveals that urea treatment of rice straw results
in improvement of utilisation of nitrogen and fibre. This helps the rumen
microbes to have their requirement of nitrogen to synthesise microbial
protein which they cannot, by straw feeding alone.

Suggestions for Feeding Dairy Animals

Feeding dairy animals from the point of low and medium input feed material
with the following schedule of supplementing the crop residues, will help.
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Table 1: Feed Requirement of milking Cows

Greens Milk Yield (kg) Concentrate yield/ldctn.

20Kg 7.50 2.50 2311
10Kg 7.98 2.67 2459
2.5 Kg 6.96 2.32 2145
Lucerne
(15 Kg) 7.64 1 2352
No-grass 7.04 2.35 2169

11.5 Kg 10.00 Kg 8.5 Kg 7.0 Kg

Greens 28 Kg 28 Kg 28 Kg 28 Kg
Straw 04 Kg 04 Kg 04 Kg 04 Kg
Concentrate 3.52 Kg 3.14 Kg 2.71 Kg 2.30 Kg



One to 2 kg Dhub grass hay (Cynodon dactylon) or 5 kg of green grass
alone with residue is highly beneficial. While the green grass supplies the
immediate need of protein for the microbial growth in the rumen, the dried
hay supplies small quantity of rumen bypass protein.

It is more advantageous to feed leguminous tree leaves (dried or green)
along with crop residue at the rate of 2 to 3 kg hay or 6-8 kg of greens. These
could be Sesbania, drumstick, Leucaena, mulberry, sunhemp/stylo, etc.

Addition of 15 gms. of slaked lime mixed with ration will be a good source
of calcium. This may be included only when leguminous component is not
in the ration.

Concentrate mixtures may be made with a variety of oil cakes instead of
from a single source. This will help in some of the protein by passing rumen.

By-products such as wheat bran, rice bran are rich sources of phosphorous
which should be added in considerable quantities in the concentrate mixture.

Where the availability and quality of green forage is medium, the
concentrate mixture may be formulated to 14%. Digestible crude protein and
for each 2.5 kg milk yielded by the animal, one kg mix may be fed.

Where the milk yielded by the animal is above 10 litres per day, the
concentrate mix may be formulated at 18% DCP and fed at the rate of I kg
per 3 kg of milk yielded.

Where the dairy animal yields are over 15 litres, the concentrate mix
may be kept at 22% DCP and fed at 1 kg for every 3.5 kg milk yielded by the
animal.

The grain portion of the concentrates will have to be increased from 10
percent to 15 and 20 percent in the concentrate mixture, if maize/jowar
fodder is not fed to high yielders.

Mineral mixture supplements will have to be added at 2 percent for
medium yielders and at 2.5% for high yielders.

Salt may be incorporated at 2% in the mix for medium yielders and at 3%
for high yielding animals.

Where greens are inadequate, vitamin A supplement is a must. The
supplement may be mixed with concentrate mix.

138



References

Devendra, C. (Ed.) 19. Non conventional feed resources and fibrous agricultural residues

NIRD-84 .An appraisal of research work and field application, Southern Regional Station,
Bangalore,

NIRD-86. Principles and practices of feeding dairy cows. Technical Bulletin 8,

Sampath S. A., Amrith M.N., Kumar, Sundareshan K.(1 978)Lucerne as a production ration
of mUch cows. Personal communication.

Preston T.R., Leng R.A., Armidale 1987 Penambul books, Matching ruminant production
systems with available resources in the tropics and sub-tropics.

139



USE OF COMPLETE DIETS IN FEEDING DAIRY CATTLE

M. RaJ Reddy
Andhra Pradesh Agricultural University,

Rajendranagar, Hyderabad-30

In developing and under developed countries, where there is severe
shortage of faedstuffs, ruminants mainly subsist on crop residues, poor
quality roughages and agro-industrial by-products. The major factor limiting
the extensive use of crop residues and low-grade cellulosic materials as
ruminant feedstuffs is their low nutritive value in terms of low digestible crude
protein, low digestible energy and poor palatability. The energy content of
these materials is poory utilised by microbial population in the rumen due to
the presence of ligno-cellulose, whose components are either indigestible
(lignin) or act as a barrier between the potentially digestible fraction (cellulose
and hemicellulose) and the digesting enzymes. Supplementation with
protein, minerals and vitamins alone does not overcome problems of low
intake and low metabolisable energy contents. Methods for improving the
nutritive quality of crop residues are largely mechanical and chemical. The
mechanical processing of roughages such as dried grass, hay and straw will
(1) improved voluntary intake, (2) improvement in nutritive value and (3)
facilitation in the preparation of complete feeds and compound preparations.

Concept of complete diets

Complete diet system has been introduced in recent years in most of the
developed countries with the aim of simplifying the feeding of high yielding
dairy cows so that labour is saved and a tighter control of the cow's nutrition
is facilitated. The main principle in this system is that all feed ingredients
inclusive of roughages are processed and mixed into a uniform blend which
is available at free choice to the animal which ensures the supply of a diet
of the same composition. This product is fed as a sole source of nutrients
except water and sometimes certain minerals. Interest in complete diet
system is growing in many parts of the world because it offers a means of
controlling the ratio of concentrate to roughages and also nutrients consumed
and reduces feeding costs. Complete feeds ensure better consumption and
avoid refusal of unpalatable portion of feedstuffs. Such ratios, in addition,
would help in reducing the eating and rumination time and thus help in
increasing the resting time. In complete feeding systems, with simultaneous
ingestion of forage and concentrates and availability of feed at all times so
that the animal can eat as and when it likes, will prevent the development of
acidosis. More frequent feeding spreads the load on the rumen and
maintains normal ratio of acetic to propionic acid which favours normal butter

140



tat contents. A more even intake of teed into the rumen is also associated
with less fluctuation in the release of ammonia, so that, non-protein nitrogen
may be more efficiently utilised and may lead to an increase in the general
utilization of protein.

Waste materials like bagassee, cotton seed hulls (Marshall, 1972), corn
silage, alfalfa grass silage or ground hay (Ibrahim and Ingalls, 1971) and
waste paper (Kesler et. aL, 1967) have been successfully used in complete
diet.

To minimize feed costs and labour and to maximize production is the need
of the time and could be achieved by blending concentrates, mainly locally
available by-products and roughage portions of the ration to form a product
called complete feed or complete diet. Concentrate and roughage levels
may vary from diet to diet so as to meet the optimum nutrient requirement
of various categories of ruminants for different purposes of production.
Increased intake of dry matter on complete diet system as compared to
conventional feeding system was reported by several workers. A higher
intake, therefore, gives scope for using cheap ingredient and various bulky
by-products that are available locally. Feed intake by the animals can be
closely monitored and recorded in this system of feeding to enable a high
level of efficiency of feed use to be attained.

Complete diet feeding systems for beef and dairy cattle have been developed
utilising crop residues and extensively experimented in the East European
countries (Todorov, 1975). Mechanical processing (grinding and pelleting)
a combination of chemical treatment and mechanical processing of complete
diets with low-quality crop residues have been successfully tried in these
countries. The reports from Bulgaria and many East European countries
have shown that low-quality crop residues can serve as an important energy
source for beef cattle, if these are processed into complete diets.

The increased intake and improved nutritive value of low quality crop
residues due to mechanical processing (grinding and pelleting) is mainly
attributed to the particle size reduction. To what extent does particle size
need to be reduced for improved intake, for increasing the density of feed
and at the same time maintain milk fat level is an important factor to be
considered in the processing of complete diets.

More than 60 complete diets have been formulated and processed in our
laboratory during the last ten years, utilising locally available crop residues,
agro-industrial by-products and wastes. The formulae and nutritive value of
complete feeds used for dairy animals is given in Table 1. Thesecomplete

141



Table - 1: Percentage composition of complete diets

Table -2 : Processing cost of complete feeds
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Name of the crop residue
Ingredients Dry

forest
grass

Sorghum
straw

Wheat
straw

Cotton Sunflower
straw straw

Dry forest grass 47.5
Sorghum straw - 46
Wheat straw 50
Cotton straw 45
Sunflower straw 35
Tapioca chips -- 20
Groundnut cake 10.0 10 10 10
Maize (ground) 10.0
Cage layer
droppings(dried) -- 10 15
Cotton seed cake -- 25
Molasses 10.0 12 13 15 8.5
Deoiled rice bran -- 10 -- -
Wheat bran 20.0 10 10.0
Rice polishings 17 10.0
Urea -- 0.5 0.5 1.5
Mineral mixture 1 .75 1 1 1 1

Common Salt 0.75 0.5 0.5 0.5 0.5

Total ingredients 100 100 100 100 100

Nutritive value

DCP (%) 7.7 7.0 7.3 9.5 5.3
T D N (%) 63.1 56.4 51.8 48.6 56.2

Sl.No. Item Mash Pellet

1. Number of complete diets 27 24
2. Roughage component (%) 46-68 20-70
3. Rate of feed production (q/hr) 3-8 3-9
4. Processing cost/q (Rs.) 7-10 9-22
5. Total cost of feed/q (Rs.) 45-108 47-109



diets have been successfully tested in several experiments on cattle,
growing cross-bred calves, much cows and buffaloes for maintenance,
growth and milk production.

The economics of processing and total cost of these diets have been
assessed on pilot plant basis taking into consideration fixed charges
(depreciation of building and machinery, interest on block investment and
maintenance) and direct charges (cost of power, labour, operators, etc.).
The average values are presented in Table 2. The level of crop residue used
in the ration and the fibre characteristics were mainly responsible for
fluctuations in the processing costs. The processing cost increased as the
roughage level in the complete feed increased, If the fibre of the roughage
is resistant and hard, it takes more time for grinding arid pelleting, resulting
in less feed production/hr. Therefore, the cost processing increases. The
cost of rations were calculated taking into consideration the existing market
rates of different ingredients used in the formulae. The total cost of ration
depends on the type of processing (mash/pellet),type of roughage, percentage
of concentrate in the ration etc. Mash rations cost less since they do not
involve pelleting process. Pelleting of mash increases processing cost by 57
to 130%. This again depends on the type and level of roughage in the ration
and its fibre characteristic.

Effect of complete feeds on quantity and quality of milk

Intake of long roughage particularly straw, in conventional feeding was very
low and resulted in severe fall in milk content, whereas complete diets
maintained normal butter fat levels in Friesion cows (Owen et al., 1968).
Significantly, increased milk production with no significant difference in milk
composition was observed by MeCoy et. al., (1966) with complete feeds
containing 30% roughage as compared to that of conventional feeding of
long hay and concentrates. Villavicencio et al (1968) and Marshall and Voigt
(1975) reported no significant response in milk production to feeding of
concentrates and forage, but the ratio of forage to concentrates was not kept
constant always between the two feeding systems. Russoff et al. (1968) and
Holler et al. (1977) did maintain a constant forage to concentrate ratio when
comparing a diet fed blended or as separate constituents. While the former
did not observe any difference in milk yield and composition of the butter, the
latter recorded a 4% increase in milk yield per unit intake of concentrates but
the efficiency of use of ME for milk production was not significantly affected.

The level of CF and roughage in the complete feed is apparently of major
importance (Balch etal., 1954). The inclusion of only 20% roughage in a
complete diet can be expected to cause a cow to secrete milk containing a
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relatively low percentage of fat (Emergy et al., 1964; Leighton and Rupel,
1964). Complete feeds containing 30 and 40% roughage and 9% DCP were
compared (Benz etaL, 1966) and found that 40% roughage ration produced
significantly more FCM and milk fat when compared to that of a 30%
roughage ration with no significant differences in solids-not-fat.

Nelson et. al. ,(1 968) studied the effect of complete feeds with varying forage
to concentrate ratios (100:0, 75:25,50:50,25:75 and 0:100) on milk yield and
its composition in Holstein cows. They reported that there was a highly
significant decrease in FCM production and per cent SNF among animals
consuming the all forage ration as compared to the other 4 rations and highly
significant linear decrease in percent milk fat as the percent of concentrate
was increased in the ration. They further indicated that ruminants would
adjust voluntary food intake to energy needs, if rumen load did not limit their
consumption. Owen and Miller (1971) fed complete diets containing barley
straw (20, 35 and 50%) to Friesian cows and observed that DM intake, milk
yield and SNF percent decreased while fat percent increased progressively
with increased levels of straw.

Hunt et al. (1971) found no significant difference in FCM and milk production,
and DM and DE consumption on complete rations containing 25, 35 and
45% cotton seed hulls. Owen and Miller (1969) fed complete diets containing
various levels of milled straw (16, 24, 32 and 40%) to dairy cows and their
results confirmed that cows could perform normally when given complete
diets. DM and DE intake was depressed and milk fat was lowered as the
levels of straw in the complete ration was increased. They concluded that
complete diets for self feeding of dairy cows should contain a minimum of
24% milled straw. The optimum concentrate : roughage ratio is not likely to
exceed 60:40. For high yielding cows, 50:50 ratio is usually adequate.

The necessity for varying forage : concentrate ratio with stage of production
in dairy cows has been reviewed (Owen, 1984) in relation to complete diets
and for the feeding of separate ingredients. The evidence suggests that
where the basic forage is of good quality there seems little justification for
varying diet composition. A change to a complete ration with a lower energy
concentration leads to an immediate reduction in intake and milk yield,
suggesting that intake is not regulated according to physiological requirement
alone.

A number of workers have compared constant with varying forage to
concentrate ratios during lactation and the effects of different ratios at the
same stage of lactation with complete diets offered ad libitum. The results
suggested that varying the energy concentration of the diet as lactation
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progressed could be advantageous. As a general guide, a system of two
forage to concentrate ratios during lactation and another for dry cows has
been suggested (Owen, 1976; and Everson et. al., 1976) with the qualification
that the optimum diet composition will depend on size of herd, range of milk
yields within it, types of forages to be included and the physical form of the
complete diet.

In addition to roughage level, particle size is an important factor to be
considered in processing of complete diet to maintain milk fat level. Lactating
cows fed concentrate and straw, ground through 8 mm screen, indicated no
significant differences in milk yield and composition (Kostov and Todorov,
1973). Grinding either mixed grass hay (Reddy and Reddy, 1983) or cotton
straw (Reddy and Reddy, 1985) through 5 mm sieve and pelleting through
9 mm die did not affect the milk fat percentage in cross-bred cows or in
Murrah buffaloes as compared to conventional ration. For high producing
dairy cows, it is advantageous to retain large particle size forage within the
maximal limits for thorough mixing. The maximum required length of the
particles should be approximately 10-20 mm (Own, 1977).

Thomas (1975) suggested that 12.5% CP in the DM was sufficient for a cow
giving 20 kg of milk/day. Horn et al. (1976) could show no effect on milk
production by exceeding 13.5% CP in the DM of complete diets. Complete
rations containing 13-14% CP have supported milk production similar to
those obtained with conventional rations (Rakes, 1969).

Table -3 : ChemIcal composItion and nutritive value of
complete feeds (67 diets)
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Item Percentage

Roughage component 20-70

Chemical composition:
Crude protein 9.2-16.0

Crude fibre 142-29.9
Ether extract 0.9-6.8

Nitrogen-tree extract 33.0-60.0
Total ash 9.7-20.9

Acid insoluble ash 1.9-7.9

Calcium 0.7-3.2

Phosphorus 0.2-0.9

Nutritive value
DCP 4.5-10.6

TDN 42.1-64.4
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The work done in our laboratory (Table 4) on the effect of complete feeds on
milk production indicated that 45% cotton straw or 47.5% mixed grass hay,
45% sunflower straw as roughage source in complete feeds for cross-bred
cows and Murrah buffaloes maintained milk production of 6-8 litres with
normal butter fat compared to conventional type feed containing mixed
grass hay, Hybrid Napier grass and concentrate. Further, pelleting of mixed
grass hay ration or NH3 treatment of cotton straw did not show any
improvement on milk production. These results indicate that grinding of poor
quality roughage in 5 mm sieve and incorporating in complete feeds at 45-
50% level will have no adverse effect on either milk production or milk fat
percentage.

Effect of complete feeds on growth

Bartley (1973) observed that feeding 25% sun cured alfalfa hay in pelleted
form to the salves significantly increased feed consumption and gained
more weight than calves fed milk starter and hay separately in the conventional
method. Borland and Kesler (1979) fed 32 Holstein calves of 8-18 weeks age
with 4 complete rations. The control contained shopped hay as roughage
source and was fed loose. They observed that apparent digestibility of
protein and efficiency of conversion of DM and DE were highest for pelleted
diets.

Church etal., (1971) observed that decreasing the level of digestible protein
(8.3 to 6.9) and increasing levels of TDN (75 to 79), produced greater gain
than rations with relatively constant levels of digestible protein and energy.
Protein was utilised more efficiently in rations at low levels. Vanhorn et al.
(1980) reported that complete rations containing 40 or 55% cotton seed hulls
gave excellent results and similar gains from 80-180 days of age, at either
10 or 12.5% protein and with or without 0.89% urea, when fed to growing
heifers.

Significant increase in growth rate was recorded by Burt (1966) when the
heifers were fed ground and pelleted barley straw in a roughage : concentrate
ratio of 70:30 and recorded a marked response in energy value with low-
grade roughage when ground and pelleted.

The results of the experiments conducted at our laboratory on growing
cross-bred calves with complete feeds containing forest grass, cotton straw
and wheat straw are presented in Table 5. Complete rations containing 68%
mixed grass hay supported growth rate of 500 to 600 g/day whereas the
rations containing 50% wheat straw or 35% wheat straw + 15% burseem hay
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Table -5 : Effect of complete feeds on growth performance

supported growth rate of 450 g/day in cross-bred calves. The rations
containing untreated/NH3-treated cotton straw (45%) supported growth rate
of 790 to 970 g/day in cross-bred calves. PeHeting of mash ration and
ammoniation of cotton straw had a complementary effect on growth rate.

The results of our studies clearly indicate that crop residues can be used as
a sole source for roughage in complete feeds to get optimum growth in cross-
bred calves. Pelleting of mash rations will have a beneficial effect on growth
rate but the cost of processing will be higher.
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Experiment-I

Control ration 371 11.54 5.65
68% mixed forest grass (mash) 513 9.55 5.02
68% mixed forest grass (pellet) 609 8.17 4.75

Experiment-Il

45% cotton straw (mash) 796 7.40 5.10
45% cotton straw (pellet) 878 6.80 5.30
45% NH3-treated cotton straw (mash) 928 6.40 5.40
45% NH3-treated cotton straw (pellet) 974 6.20 5.60

Experiment-Ill

Conventional ration 480 8.45 5.80
50% wheat straw (mash) 460 10.16 5.92
50% wheat straw + 15% berseem hay 462 11.28 6.78

Item Average DM Intake Cost of
daily kg live feed/kg
gain weight gain
(g) (kg) (Rs)

Crossbred calves



FEEDING DAIRY CATTLE IN TROPICS -

CONSTRAINTS AND PROSPECTS.

K. Pradhan,
Department of Animal Nutrition,

Haryana Agricultural Liniversity,Hisar - 125 004, India.

Of all the livestock, dairy animal is known as an efficient producer of foods
for man. They can utilize large quantities of feed, much of which human
beings cannot use in its natural state. The economical production of milk
depends largely on three general factors, i.e. genetic potential of an animal,
scientific feeding, and adequate care and management. The efficient cow or
buffalo is the result of inheritance which is achieved by selection and/or by
improved breeding. The productivity, however, depends upon the improved
and balanced nutrition and required health care to these animals.

Feed accounts for more than one half of the production cost. It is therefore,
important that feed costs are kept at lowest possible level to make the
production profitable. Keeping feed cost low should not mean feeding dairy
animals at a restricted level or just to keep them surviving. Selecting the
correct feeds, providing adequate amounts of feeds with right combination
and many other related practices are some of the ways which will enable the
livestock owner to feed their animal more economically, increasing their
efficiency and make the dairy more profitable. With better breeding and more
efficient feeding, it should be possible to substantially increase the efficiency
of conversion resulting into increased milk production from the available
feed resources.

Cattle and Buftalo not for Milk Alone

Most developing countries are situated in tropics. Geographically, the
tropics encompass that area of the earths' surface between latitudes
23°30'N and 23°30'S. Within these two parallels are to be found a great
variety of factors which are unfavourable to high levels of production and that
are not usually found outside the tropics, where the bulk of the high
producing cattle are to be found. Of these factors the most important are heat
stress, low rain fall, poor or variable quality feeds and a wide variety of
diseases. It is important that the animal to be aimed in tropics should be heat
tolerant and capable of resisting local diseases. The indigenous breeds are
well adapted and resistant to the endemic diseases, but produce poorly.
They tend to alleviate heat stress, by decreasing milk production. Most
tropical breeds of cattle are not selected for milk production alone, but are
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dual purpose (milk and draft) or triple purpose breeds (milk, meat and
draught). Therefore, there is a need to have some good tropical dairy breeds
either through cross breeding or with selection from the progeny of inter-se
mating to increase the milk production. The buffaloes, however, thrive well
in many tropics and contribute significantly toward the production parts of
milk, meat and draught.

Human and Livestock Population pressure on land

Due to ever increasing human population, particularly in tropics neither more
land can be diverted for good quality fodder production nor the food grains
which are being consumed by the human can be-diverted for livestock
feeding. Moreover, due to certain social belief and traditions we have not
been able to reduce the numberof unproductive animals. Thus, a tremendous
pressure is put on the land to produce food to maintain 2864 million human
beings of Asian countries in addition to enormous livestock population
(Table 1). In order to provide the minimum quantity of milk recommended for

Table 1. World human and livestock population (Million heads)

Sources : FAO Production year book, 1986.
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Region/country Human Cattle Buffalo

1986 1984 1986 1984 1986

World 4915.65 1257.80 1271.80 133.15 138.35
Asia 2864.44 372.70 387.70 129.17 134.19
Afghanistan 17.33 3.75 3.75
Bangladesh 103.82 21.92 23.20 1.75 1.86
Bhutan 1.44 0.31 0.32 0.02 0.02
Burma 37.86 9.50 9.98 2.07 2.19
India 772.10 195.61 200.00 71.90 75.01
!ndonesia 169.35 6.54 6.46 2.74 2.93
Malaysia 15.89 0.61 0.62 0.24 0.25
Mongolia 1.96 2.37 2.40
Nepal 16.86 6.55 6.37 3.00 2.89
Pakistan 102.64 16.35 16.74 12.77 13.38
Philippines 55.73 1.84 1.81 3.02 2.98
Singapore -

Sri Lanka 16.44 1.73 1.78 0.95 0.96
Thailand 52.24 4.78 4.82 6.30 6.30
Developed
countries

1218.77 427.78 416.83 0.73 0.69

Developing
countries

3696.88 830.07 854.97 132.41 137.65



human population, an aggressive national plans has to be formulated for
execution to increase the productivity of the existing cows and buffaloes.
Because of the combined effects of population and income growth, the
demand for livestock commodities in developing countries is expected to
grow at 4.5 per cent per year thus resulting in 2.4 fold increase between 1 80
to 2000 A.D. Milk production from cows and buffaloes could be increased by
increasing both the number of much animals and their productivity. To
achieve this, there should be a close interaction between the animals'
genetic potentiality for milk production and the supply of feeds and fodder for
achieving it. It is, therefore, important that the production of fodder crops
should significantly increase and the utilization of crop residues should be
improved. Besides, the non-conventional feeds should find their way to the
animal feed resources in these countries.

Feed and Fodder resources

The principal feed resources for animal feeding in tropical countries are crop
residues from a variety of crops supplemented by relatively better quality
cultivated fodder and pastures. The pasture area per unit grazing stock in
India (12% and 4.0% of the total land area of the Asia and developing
countries) is considerably low in comparison to the world's average, even
lower than the average for Asia (Table 2). The human population pressure
per unit areable land in this region, though slightly lower than that for Asia,
is almost one and half times that of the world's average. Thus, on one hand,
very little is available for grazing and on the other hand, the situation of
grazing, providing cultivated fodders due to very high pressure on human
population on areable land, little land can be spread for growing cultivated
fodder and feed. Moreover, other land such as fallow and waste land
carrying more number of animals per unit area is also showing a gradual
depletion in most of the tropical countries.

However, over 70% of the feed consumed by cows and buffaloes and other
ruminant animals comes from roughages which include feed form grass
land, range land and cultivated green fodder as well as harvested byproducts
namely straws and stovers. Concentrate feeds account for about 25-30% of
the total. Cereals and their byproducts provide the bulk. The use of the
byproduct feeds increased more rapidly than those of the cereal based
feeds, mainly due to the increase in food grain production and improved feed
processing technology, which enabled feed compounders louse an increasing
number of byproducts from the processing of oil cakes, bran, meals, etc. In
recent past, the total feed consumption of developing countries expanded
much faster than that of developed countries because of the increasing
demands for livestock products in the developing countries. However, the
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gap between the feed situation of the two groups of the countries is still very
wide (Table 3). Thus, improving livestock feed situation in developing
countries is likely to add to the pressure of expanding the production of green
period. It is evident that the shortage of good quality feed ingredients has led
to a greater use of crop residues and agro-industrial byproducts for most of
the nutrient required by ruminant animals.

Quality of Feed Stuff RequIres Improvement

The tropical forages contain a higher proportion of cell walls and are more
heavily lignified than that of temperate forages, because of high ambient
temperature and low rain fall. This results in the overall reduction in the
digestibility of organic matter. The high cell wall contents and low digestibility
of tropical forages would impose a limitation upon the voluntary consumption
by cattle. An application of appropriate technology in improving the quantity
of these feeds will go a long way in improving the food resource situation. A
number of studies conducted in India and elsewhere have demonstrated
that 4 kg of urea dissolved in 60-65 liters of water when sprinkled on 100 kg
chopped straw and stored in the form of a stock for about 4 weeks improve
the feeding value of straw in term of intake and digestibility.

A large number of unconventional and some of the conventional byproducts
contain toxic principles which may cause harmful effect to the animal
system. Some of the toxic principles like mimosine, tannin, saponin, nitrate,
oxalates, etc. are degraded to simple compounds which may be non-toxic
in nature are utilized by the microbes for their proliferation. If the genes in
these microbes responsible for the degradation of these toxic constituents
are identified and amplified with the help of biotechnology, the harmful
effects of these toxic principles could be overcome and thus better feed
efficiency could be achieved resulting in better growth and production in
ruminants.

Compounding of non-conventional feed resources will increase their proper
utilization by livestock. These feed ingredients should be free from toxic
substances, palatable and better utilizable by animals. Research conducted
in India and elsewhere brought out some good recommendation of a large
number of agro-industrial byproducts which can be used for formulating
economical compound feeds. The potential among these are sal seed meal,
palm, kernel meal, cocoa pod husk, rubber seed cake, tamarind seeds, niger
seed cake, palm press fibre, etc. These unconventional feed resources are
used in small quantities depending upon their availability, cost and anti-
nutritional factors.
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Adequate feeding for expression of productivity

Besides other managemental practices, the production and productivity for
milk of cows and buffaloes can only be improved, if they are properly fed as
per their requirements. Nutrient requirements of dairy animals are classified
in two definite terms : (i) The maintenance requirement which can be defined
as that portion of the feed required to sustain vital processes in the body
without loss of body weight and (ii) the production requirement which can be
defined as that portion of the feed used for increase in live weight, the
production of milk and the performance of work.Whether a cow produces
milk or not, the animal has to be fed for meeting its maintenance requirement,
thus, it is a priority requirement. The nutrients left out after meeting this
requirement can only be used for production purposes. Factors such as poor
housing, heat or cold stress, travelling long distances in search of food
usually increases the maintenance requirement.

In regard to production requirement, the feeding standards also require
careful application. With the high yielding cows, or buffalo or when feed
prices are low relatively to milk prices, it is desirable to feed more than the
recommended standards. Therefore, cows and buffaloes meant for milk
production should have the required feeds nutrients to enable full exploitation
of their producing ability.

Chances of success

The pressure on land due to ever increasing human population in developing
countries for food grains will gradually reduce the land area under fodder or
coarse grain production for animal consumption. The tropical environment
is not only unfavourable for quality but also restricts the consumption and
utilization of feeds that are produced and hence, results on the less
availability of nutrients for dairy animals. Therefore, to achieve the projected
milk production we must pay adequate attention to Ihe following aspects
considering feed as the basic resource for maximising milk production.

Expand feed resources

Due to high pressure of human population on areable land, little land can be
spared for growing cultivated fodder and feed. The only alternative left with
us is to increase quantitative and qualitative nutrients yield per unit area and
time which can be achieved by introducing new short duration fodder
varieties and applying proved technology in improving the feeding value of
crop residues. As the area under food crops grows and cropping intensity
increases, the availability of crop residues for livestock will also expand.
Byproducts and wastes from food production and processing industries,
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forests (trees and grasses), aquatic plants and animals and other feed
materials should be identified from time to time to increase feed resource
base.

Improved Feed Quality

Animal potential to produce milk from fees and fodder is determined by the
amount consumed daily and the efficiency of their utilization by animal
system. Therefore, the quality and quantity of nutrient available determine
their feeding value. The production of fodder of high feeding value is a must
when prospects are limited in increasing the cultivated land area. New short
duration fodder varieties should be evolved which can fit into intercropping
system. Crop residues and other unconventional feed resources are the
major sources of animal feeds in future. These materials are less palatable
or sometimes unpalatable containing anti-nutritional factors. In order to
improve their feeding value in terms of consumption and utilization to desired
level; efficient methods and processing technology have to be developed.

Use Appropriate Technology

Dairy animals should be fed to maximise within the limits imposed by the
inherited capacity to grow and produce milk. The long term consequences
due to imbalanced or under feeding should be kept in mind, because this
causes economic loss to the farmer during life time of a cow or buffalo. Thus,
the area of nutrition and feeding technology which can be manipulated
through adequate feeding management in influencing income above feed
cost should be stressed. The technology already developed and tested for
its field application towards improving the nutritive value of poor quality
fodder must reach the farmers' door. An aggressive step has to be taken in
this regard. The knowledge of processing the feeds and feeding to animals
on scientific basis when extended to livestock keepers will definitely result
in an increased production of milk even under teed resource constraints.

Nutrition Education

Dairy animals should be fed to maximise their life time milk production. This
requires proper education of nutritional science and technology both for the
producers and the government functionaries. The long term consequence
due to imbalanced and under feeding should be kept in mind, because this
causes economic loss to the farmer during life time of a cow or buffalo. Thus,
the area of nutrition which can be manipulated through adequate feeding
management in influencing income above feed costs should be stressed.
The availability of quality feeds balancing the ration and the timely feeding
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of cows and buffaloes greatly contribute towards remunerative diary business.
The knowledge of feeding on scientific basis when extended to livestock
keepers will definitely result in an increased production of milk.

Manufacturing famine feeds

Some of the states in tropics have frequent visitations of droughts, famine
and natural calamities when a large number of cattle and buffaloes are
deprived of feeds. It is, therefore, suggested that a buffer stock of famine
ration should be made. Such rations may contain roughage, concentrate,
minerals and vitamins in balanced form and packed suitably for transport.
This will also help farmers who keep livestock but do not themselves produce
sufficient feeds. Agro-industrial and forest byproducts may form the major
component of such feeds.

Mineral deficiencies or excesses

As milk producing ability of dairy animals increase, more and more attention
should be given to the importance of mineral matter in dairy ration. Growing
and lactating animals, particularly, need large amounts of minerals, specially
calcium and phosphorus. In additions, a several trace elements like iron,
manganese, iodine, copper and cobalt are essential for proper growth and
production. Due to peculiar inter-relationship between minerals, the excess
of one may cause deficiency of another, although the latter may be present
in the diet at the required level. This suggests the composition of mineral
mixture be formula'ed to suit the requirement of a particular region.

Regional dairy development programme

Our country is vast with varying agro-climatic and socio-economic situations.
It may not be necessary for us to introduce an uniform policy of implementing
cattle breeding for the entire country. It may be easier to augment fodder
production in certain parts of the country than in the other. Why not then we
concentrate intensive dairy development programme in these states? It
should not necessarily mean that other states need not have any dairy
development programmes. But there should not be any irrational competition
for ICDP projects and other central aids. These aids should be given to states
having enough feed resources and potentiality for growing fodders. Such
decisions demand a firm policy at the national level.

The selection of dairy breeds should be based on the availability of feed
resources. For example, the high yielding and heavy cows arising from the
crosses of indigenous breeds with exotic dairy breeds like Friesian, Brown
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Swiss and Red Dane may not be suitable for regions where poor quality
fodder and byproducts from the major base of feedstuffs. Genetic limits of
milk production ability that may satisfy the economic returns and feed
constraints need to be fixed for different regions. Under'the milk and hot arid
conditions where high quality leguminous forage can be produced in
sufficient quality, the Holstein-Friesian can be utilized as exotic breed for
crossing. In other situation, the Jersey should be the breed of choice. A
majonty of our farmers could maintain these animals within the limited feed
and fodder resources.

Economic raising of heifers

Heifers should be reared for early breeding so that they can be producing
milk at an early as 24 months of age. The average age of first calving of
Hariana cow is 45 months and buffaloes is 50 months which is indeed high.
Better feeding and nutrition for growing crossbred and buffalo calves and
heifers will reduce the age at first calving. In the initial stage of the dairy
development, it wiii be worthwhile for the Government to subsidize feed for
dairy herd replacement to accelerate the milk production
programme.Judicious feeding of animals during their heiferhood is essential
as both lower and higher plane of nutrition is uneconomical in overall
productivity. The feeding of a dairy cow during her calf or heifer stage will
have a tremendous effect on her ability to calve early and produce milk. It has
been observed that a well cared for and well fed heifer has a far better chance
of becoming a good producer than a poorly fed one.

Checking livestock population

Unlike uniform policy for checking population growth in human society, there
should be a selective checking on population growth in the cattle so that less
productive animals are eliminated. When slaughtering of these animals is
not possible in the country, alternative methods of eliminating them should
be vigorously followed. The feeds and fodder spared can be profitable used
by better ones.

Monitoring feed resources

The prices paid for various types of feed stuffs do not, vary often; bear an
economic relationship with their nutritive value and animal production
efficiency. The livestock production programme is closely linked primarily
with the availability of feeds at a reasonable price and marketing of livestock
products at a remunerative return. In the absence of a rational price policy
on major inputs (feeds) and produce the livestock business greatly suffers.
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Also, there is not approved system of distribution of feeds (molasses, brans;
oil cakes, etc.) in the country. It is necessary to find ways and means of
assuring the availability of various feed ingredients at a reasonable price. We
should also consider whether this country is in a position to export oil cakes
and other byproducts under our feed resource constraints. Therefore, it may
be desirable to establish a National Animal Feed Board/Council to monitor
the production, availability; distribution export, import and quality of animal
feeds in the country.

Summary

There is a graduai increase in the total number of cattle and buffaloes without
proportional increase in land area and feed and fodder production. Moreover,
area under other land is showing a gradual depletion. So, the competitions
for food between humans and animal are not likely to decrease. The only
hope lies with the utilization of waste land for producing fodder and grasses
and exploitation of forest in providing feeds and fodder in support of livestock
development programme in India and many other developing countries of
the world. The crop residues supplemented with litter concentrates in the
form of agro-industrial byproducts will form the major portion of the dairy
rations. These available feed resources should be exploited to the maximum
possible level for their efficient utilization. Use of appropriate technology for
increasing the nutritive value of poor quality roughages and removal of anti-
nutritional factors will make the dairy more paying. Balanced and timely
feeding of dairy animals should be considered very important for adaptation
at the farmers level.
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FORAGE PRODUCTION FROM LEGUMINOUS CROPS

K. M. Kokate
BA/F Development Research Foundation,
Uruli-Kanchan, Dist. Pune, India -412202.

"Lucerne" (Medicago saliva)

Lucerne is also called Alfalfa. The name alfalfa comes from Arabic language
means "Best Fodder". Lucerne has a remarkable adaptability to various
climatic and soil conditions, as shown by its wide distribution. The lucerne
plant makes its best growth in relatively dry climates where water is available
for irrigation. It can with stand long periods of drought but is unproductive
under such conditions.

Plant characteristics : The lucerne plant vanes in height from 60-90 cm it
has 5-20 or more erect stems that continue to arise from the fleshy crown.
The leaves arranged alternately on the stem are pinnately trifoliate. About
48% of the weight of the plant may consist of leaves. The root system
consists of an almost straight taproot which under favourable conditions
penetrate the soil to a depth of 8-9 m.

Climate : Lucerne is remarkably well adapted to a wide range of climate and
tolerates extreme heat and cold. It prefers high light intensity and cool
temperatures. Lucerne performs well during the cooler and drier days than
cloudy and wet days. It can tolerate short drought periods and remain
dormant but resumes growth when moisture becomes available.

Soils : Well drained loam soils are best but lucerne can also grow on sandy
loam to clay types of soils. But in clay soils drainage is necessary to avoid
water logging. Fertile soils rich in calcium, phosphorous and potash produce
high yields of lucerne. Lucerne is relatively tolerant to alkaline soils but does
not do well on highly alkaline soils.

Land Preparation : A deep fine and firm field is prepared by cross ploughing
the field twice, followed by discing or cultivating. Proper levelling is a must
for proper drainage and uniform irrigation. Rectangular small plots are
prepared for sowing seeds.

Manures and Fertilisers : Lucerne is a heavy user of nutrients so farm yard
manure may be applied at the rate of 25 tonnes per hectare before seed bed
preparation. At sowing 20 kg N, 80 kg P205 and 40 kg K, may be applied. In
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subsequent years, manure may be applied at the rate of 10 tonnes per ha
and 80 kg P205 and 40 kg K20 per hectare per year.

Seeds and Sowing : The optimum seed rate is 25 kg per hectare. The best
sowing time is mid of October to end of November. Generally sowing is done
after the monsoon, to avoid water stagnation in newly sown crop. The sowing
is done by either broadcasting the seeds in beds or sowing seeds in lines 25
cm apart.

The seeds are broadcasted in prepared beds and slightly covered by soil to
ensure germination. The line sowing facilitates easy harvesting, weeding,
fertilising, intercultivation and irrigation. Similarly 20% less seed is required
in line sowing method.

Irrigation : Lucerne flourishes under moist soil conditions, but too dry or wet
conditions are harmful for its growth. Two light irrigations may be given after
sowing for easy germination. In summer months irrigation may be given at
8 days interval and in winter at 10-12 days interval. Flooding of water may
be avoided as it causes rotting of the crown and the plants may die.

Weed control : Hand weeding, immediately after every harvest is the
common practice. Weeds in lucerne can be controlled by chemicals also. 2.5
liters of Basalin may be dissolved in 500 liters of water and sprayed in the
beds before sowing. Irrigation is given immediately after spraying to avoid
photo decomposition. This solution will kill most of the seasonal weeds and
help in checking the weed population for three months. Then the weeding is
done after every harvest. A second spray of Basalin may be given after six
months on the established crop, but weeding after every harvest will check
weed growth and keep field weed free. Dalapon at 4 kg/ha. or Diuron ati kg!
ha are also effective.

Harvesting : The first cutting is taken after 55-60 days after sowing.
Subsequent cuttings are generally taken after every 21-25 days. Lucerne
may be cut at 10% bloom stage. Where bloom is delayed, the new growth
at the crown may indicate time of cutting. While harvesting, care is to be
taken to use the sharpened sickles, otherwise the plants may get pulled,
reducing the plant population and yield is subsequent cuttings. In a year, 15-
16 cuttings are taken easily in central and south India. Delay in harvesting
will reduce protein content and increase in fibre content. The crude protein
content at harvest should not be less than 20%.

Yields : Average yields very from 90-1 00 I/ha/year. Under high fertility,
improved agronomic practices, good variety and assured irrigation, 120-150
tonnes of green fodder can be obtained in a year.
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Varieties : Following are the varieties recommended for different regions:

Type-9 or T-9 : All over India.
Anand-2 : Gujarat, Rajasthan, Haryana, M.P. and U.P.
Co-i : Tamilnadu and Karnataka.
SS. 627 : All over India.
Chetak (S-244) : Haryana, Punjab, Delhi, UP, Rajasthan, H.P. and M.P.

Conservation : The lucerne fodder can be dried in shade. Early cuts at the
bud stage will prevent the shaltering of leaves. Drying in shade is essential
to prevent the carotene loss from the fodder. Lucerne is dried to 20%
moisture level before storing. The grass is then baled and stored. Second
method is chaffing and drying of fodder which will facilitate earlier drying and
less space for storage. The chaffed and dried fodder can be stored in
polythene or gunny bags and handled easily.

Hints

* A parasitic plant Dodder if found on lucerne then this should be removed
manually or by herbicides.

* Seeds may be dipped in i 0% common salt solution, to separate of floating
weed seeds. The wash 2-3 times and shade dry.

* Rat control if necessary may be carried out.

* In rainy season drainage is essential.

* Pest control measures should be adapted in time.

* Use Rhizobium culture to treet seeds.

"Berseem" (Trifolium alexandrinum)

Berseem called as Egyptian Clover, is known as the king of fodders due to
the high yields of succulent, palatable and nutritious fodder.

Plant Characteristics : Berseem is a seasonal plant, grows errect to a height
of 60-75 cm. The plant has a strong tap-root and extensive lateral roots that
spread to a depth of 40-60 cm. The stems are hollow. From buds at the base
of each stem, growth is rapidly renewed after cutting. The leaves are trifoliate
and lightly hairy and the flowers are small and pale-yellow in colour.
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Climate : Cool to moderately cold conditions as prevail in north India. Very
warm and humid climate is not desirable for berseem. The ideal temperature
range is from 12°C to 25°C.

Soils : Berseem grows well on a wide variety of soils, ranging from sandy
types to heavy barns, provided well drained, It is also grown successfully
on calcareous soils. It cannot tolerate salinity, acidic and water logged soils.

Land preparation : The land is ploughed to a depth of 15-20 cms and disked
and levelled for uniform irrigation. A friable seedbed is desirable.

Manures and Fertilisers : 25 tonnes of farm yard manure may be applied
and thoroughly mixed with the soil before sowing. At sowing 80 kg
phosphorous, 50 kg potash and 25 kg nitrogen should be added to the soil.

Irrigation : First two irrigations should be very light and given after 5-7 days
for quicker germination. Afterwards irrigation may be given at 15 days
interval in winter, 12 days in spring and 8-10 days in summer. About 16-18
irrigations are needed for the entire crop.

Weed Control : Chicory is the major weed in this crop. The plants should be
taken out by hand weeding, after every cutting. Herbicides like Basalin may
be used pre-sowing. The seeds of Berseem are dipped in 10% common salt
solution, to separate the floating chicory seeds and the berseem seed is
washed 2-3 times to make it salt free.

Seeds and Sowing : Generally the ideal sowing time for irrigated berseem
is from late September to mid October. Earlier sowings suffer from excessive
heat. Berseem can be sown broadcast and covered lightly by soil. However,
drilling the seeds in rows spaced 15-20 cm apart is preferable. The optimum
seed rate is 25 kg per hectare. Rhizobium culture may be applied to seeds
to increase the production.

Harvesting : The crop is usually ready for first cut from 5-8 weeks after
sowing. Second after 35-40 days 3rd and 4th after 30 days and 5th and 6th
after 25 days 6 cuttings can be obtained in about 8 months period.

Yield : The total yield per hectare averages 50-70 tonnes, on light soils and
80-100 tonnes on medium to heavy soils.
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Varieties : Following are the recommended varieties of Berseem

Mescavi North and Central India.
Wardan (5-99-9): UP, Rajasthan, Haryana, MP, Bihar, and W.Bengal.
B.L. : 1 Punjab and H. P.
UPB-103 North, Central and part of South India.

Cow pea (Vigna sinensis or Vigna ungulcalata) : Cow pea is a warm
season annual leguminous crop. It is rapidly spreading as a fodder crop due
to evolution of better varieties suited to different regions of the country, It is
rich in protein and forms excellent crop mixture with maize, sorghum, bajra.
It can be fed green, converted into good quality hay or conserved in the form
of silage when mixed with cereal fodders. Its other uses are that it can be
grown as a green manure, cover crop vegetable or pulse crop.

Plant characteristics : Cow peas are low growing, semi-prostrate, annual
legumes. The growth is generally indeterminate, flowers and ripe pods being
found together on the same plant. The flowers are white or purple, the pods
are smooth, long and cylindrical. Self fertilisation is the general rule. When
grown mixed with cereals the twines climb on the cereals.

Climate : Cow pea is a warm weather crop. It with stands heat better than
other legumes. Excellent yields can be obtained under dry and warm
conditions during the summer with 3-4 irrigations. Cow pea is more or less
adapted to the same climatic äonditions as maize. It can tolerate moderate
shade and drought but severely affected by frost and prolonged waterlogged
conditions.

Soils : Cow peas can be grown on variety of soils but the highest yields are
produced on well drained soils with medium fertility. Deep fertile and well
drained soils are the best. Saline, alkali, waterlogged soils should be
avoided.

Land preparation : One ploughing by soil inversion plough to a depth of
about 15 cm followed by discing or cultivator is essential.

Seeds and Sowings : A seed rate of 40 kg per hectare is sufficient in case
of drilling. The seed rate should be increased to 50 kg when the seeds are
broadcasted. In mixtures with cereal fodders the seed rate may be reduced
to 20-25 kg and two crops sown in one or two lines alternating each other.
The seed should be sown at a depth of 5 cm Plant spacing are about 30-40
cm in two lines and 5-10 cm within the row depending on upright or trailing
types. Inoculation with suitable Rhizobia will help in increasing the production.

164



Crop mixtures : Cow peas can be grown in association with maize, jowar,
bajra, sudan grass, hybrid napier, guinea grass. It can also be grown in
mixtures with pasture grasses like Rhodus grass, marvel, Sehina Deenanath
grass, Anjan, etc.

Manures and Fertilisers : Farm yard manure may be applied at the rate of
10 tonnes per hectare about a fortnight before sowing. Cow peas have high
phosphorous requirements, towards the end of the growth period. At sowing
15 kg N, 30 kg P205 and 20 kg K20 is added to the soil.

Irrigation : Cow peas can be grown without irrigation in soil with good water
holding capacity. However, for heavy yields, the first irrigation may be given
at about 20 days after sowing. Subsequent irrigations may be given at 20-
25 days in summer and monthly intervals in the post monsoon period. The
land should be kept well drained during the monsoon season.

Weed control : The chemical control in pure cow pea crop is carried out by
using 2 litre of Basalin (Fluchloralin) dissolved in 400 litres of water and
sprayed after sowing, or incorporated into the soil before sowing. Manual
weeding is recommended where chemicals are not available. Since cow pea
is a spreading crop which covers the land, second weeding is not necessary.

Harvesting : Cow pea gets ready for harvest as fodder after about 70-75
days when the first pods have been just formed. Delay in harvesting will
sharply bring down the protein content and increase the crude fibre. In a two
cut management, the first cut can be taken after about 50-55 days, at about
15 cm above the ground level. The second cutting can be taken after 45-50
days.

Yield : The average yield of cow pea fodder is 25-30 tonnes per hectare. A
yield of about 35-40 tonnes can be obtained with better management and
multicut system.

Conservation Cow pea makes an excellent hay and equals lucerne hay
in nutritive value. The crop should be harvested only when the pods begin
to turn yellow. Cow peas although high in protein and low in carbohydrates,
will make good silage when wilted to the moisture content of 60-68 percent
before being put into silo, It would be safer to mix it with cereal fodders to the
extent of 30-40% to increase the protein conent of the silage.
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Varieties : Important cow pea varieties are -

Russian Giant : North India.
NP-3 (Ec-4216) : North India.
Co-i Tamilnadu, A.P., Karnataka, and Kerala.
UPC-5286 All over India.
C-30 All over India.
UPC-5287 North India.
IGFRI - S - 450 All over India (For summer).

Subabul (Leucaena leucocephala)

Leucaena is a fast growing leguminous shrub, native to south and central
America. It is also found through the tropics. It is an evergreen shrub growing
to a height of 5 m per year and with excellent coppicing capacity. It is a very
versatile plant and has a wide of uses. The major such as high protein forage,
source of fuel, timber, and raw material for pulp and paper. Leucaena helps
to increase the nitrogen, other nutrients and organic matter content of the soil
from its leaf litter. In addition to nitrogen, leucaena may provide phosphorous,
potassium, calcium and micronutrients.

Climate : Subabul adapts to a wide range of environmental conditions. It can
tolerate temperatures from 10°C to 45°C, but the most suitable temperatures
for sustained growth are in the range of 1 9°C-32°C. The plant grows best in
full sunlight, from sea level to 800 m, in rainfall zones from 700 to 2540 mm
per annum. Subabul has a deep tap root system and is capable of
withstanding a dry period upto 9 months. It does however, require a fair
amount of water in order to maximise production.

Soils : Subabul adapts to a wide range of soils from alluvial to heavy clay
soils. It has been found growing on slightly saline soils. The plant survives
well on shallow, rocky, badly eroded, nutrient deficient soils on which many
other species will not thrive. Its best development and most rapid growth,
however occur on deep loamy soils, well supplied with nutrients and
moisture, in the pH range of 6 - 8.5.

Land Preparation One ploughing at the depth of 15 cm and two harrowings
are sufficient.

Manures and Fertlllsers : For irrigated planting 25 t F.Y.M./ha may be
mixed in the soil while ploughing. Similarly 40 kg phosphorous and 25 kg
potash and 15 kg nitrogen may be given at the time of sowing. For rainfed
farming lOt F.Y.M, 16kg phosphorous, 12kg potash and 15kg nitrogen may
be given at sowing.
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Seeds and Sowing : Subabul seeds have a hard seed coat and do not
readily absorb moisture To improve the germination some form of seed
scarification is necessary. This scarification is done by hot water treatment.
Seeds of subabul should be dipped in water of 80°C for five minutes and then
wrapped in wet gunny bag for 12- 15 hours.

For fixing atmospheric N, Rhizobium culture may be applied to seeds before
sowing. For alkali soil MGR-8 strain and for acid soils C B-8l strain may be
used.

Spacing: For Forage seed may be sown at the distance of 1 m x 10 cm.
For fuelwood the seeds may be dibbled at 1 m xl m distance.

Sowing: The best sowing time is in monsoon. However sowing can be done
throughout the year where temperature does not fall below 14°C and
irrigation is available.

Nursery practices: Where transplanting is necessary the seedlings may
be raised in polythene bags of 15 cm x 7.5 cm. . For filling bags a potting
mixture of 2 parts soil + I part Manure may be used. Two scarified seeds
should be placed in each bag. Germination will occur with 14 bags.
Transplant seedlings in 10-12 weeks or when they are 20-25 cm tall. it is
necessary to harden the seedlings before transplanting. Seedlings should
be kept under partial shade for the first month then gradually exposed to full
sunlight to harden off.

Seed rate For Forage purpose 10 kg seed per hectare may be used.
For fuel wood 1 kg seed per hectare may be used.

Varieties : For Forage : K-8, Cunningham,
For wood timber : K-8, K-636.

Weed control : Subabul grows fairly slow in the first 3 to 4 months.
Therefore, take care to eliminate weed competition in that period. Control
weed by hand weeding, cultivation, chemicals or combination of these
methods. Indirectly sown subabul, a number of pre-emergent herbicides are
recommended.

Cutting management : First cutting may be taken at 5 to 6 months after
sowing seed. The cutting height should be at 50 to 75 cm, stubble height, to
facilitate easy harvesting. The cutting interval should be 40-60 days according
to seasons, i.e. in summer 40 days interval, in spring 50 days interval, in
winter 60 days interval. On an average in one year 6 to 7 cuttings are
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obtained.

Yield : From 6-7 cuttings 75 ton green forage per hectare per year is
obtained.

Irrigation : In general if irrigated once in a month gives good forage yield.

Crop mixture: In irrigated farming system 2 paired rows of grasses such as
guinea grass, hybrid napier, Rhodus grass, Deenanath grass, setaria,
pangola grass may be grown in between subabul rows to provide balanced
diet for the animals. In this cropping system the nitrogen fixed by subabul will
be utilised by the grasses. In rainfed farming system grasses like, Arjun,
marvel, green panicum, blue panicum may be planted.

For mixed farming spacing between two rows of subabul may be 3 to 4 m
When subabul is planted for timber at 3 X 3 m spacings the area in between
two rows can be effectively utilised for growing Guinea grass, as it loves
partial shade.

Feeding : Since subabul contains 20- 24% protein 12-15 kg green forage
mixed with other cereal fodder is recommended.

Pest and diseases : The most serious pest of subabul is the psyllids
(Hetropsylla cubana) which feed on the plant's growing tips, completely
destroying them. These can be controlled by regular spraying of Dimecron.
However, emphasis is placed on biological control as long term solution to
the psyllid problem. The larvae and the adults of the lady bird bettle, Diomus
sp. and the larvae of lacebug feed on psyllids.

Guar (Cyamopsis tetragonoloba):

Guar or cluster bean is a hardy, drought resistant pulse crop which can be
used as a leguminous fodder crop, vegetable crop or pulse crop. It is grown
as a pure or mixed crop with cereals for fodder purpose. The seeds are used
for feeding to animals as well as for extracting gum for industrial uses. Due
to its vigorous growth, it quickly provides a canopy over the land and thus
conserves the soil.

Climate : Guar is most suited for farming areas of the country. Arid to semi
arid conditions with high temperatures and low humidity are ideal for guar.
It cannot stand very high or very low temperatures.

Soils : Guar grows in well drained clay and loamy soils. Clay soils with poor
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drainage are not suitable for this crop. In sandy soils it can be grown under
irrigation. Guar also can be grown on moderately saline soil.

Land preparation : The land should be ploughed to a depth of 15-20 cm and
brought to a good tilth by harrowing.

Seeds and sowing : Summer crop is sown in April-May whenever
irrigation facilities are available. The kharif crop can be raised from June-
August. The seeds are broadcasted and mixed with soil by blade barrows.
The rainfed crop is established by drilling in lines spaced, 45-60 cm apart.
The irrigated crop is established by dibbling the seeds on the sides of ridges.
For broadcasting method 50 kg seed per hectare is used. By drilling method
40 kg seed and for dibblin 15 kg seed per hectare is used.

Manuring :10 tonnes of F.Y.M. and 10 kg N, 35 kg P2 05 and 20 kg K
fertilizers per ha may be given at the time of sowing.

Irrigation : The crop is irrigated once in 20-25 days during summer. In
monsoon the field should be kept well drained.

Weed control : Presowing incorporation of Trifluraline, Fluchloralin, at 1.5
kg/ha gives good weed control. Hand weeding is done whenever necessary.

Harvesting : The crop is ready for harvesting from flowering to pod initiation
stage, in about 70-80 days from sowing.

Yield : The tail varieties yield about 12-15 tfha under dry farming conditions
and 25-30 tlha under irrigated conditions.

Conservation : Guar makes excellent hay and is relished by animals. For
making silage, it should be mixed with jowar, bajra, maize, oat, hybrid
Napier, Guinea grass, etc.

Varieties : The best varieties are F S-277, HFG.7, Durgapura safed.25 and
Giant guar.

Styllo (Styllosanthus hamata)

Styllo is a leguminous plant. It grows upto 60-90 cm height.. In styilo there
are seasonal and perineal varieties. Styllo has yellow flowers which bear
single seed, with shape of a hook.Styllo provides nutritious fodder. It is either
grazed or harvested for feeding or hay making.

Climate : Styllo grows best in warm temperature. The rainfall requirement
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is 300-400 mm.

Soils : Styllo grows in almost all types of soils. However, it grows best in light
textured soils, including marginal soils and slopy wastelands.

Land preparation : The soil should be ploughed once upto 15 cm depth,
followed by harrowing to make good seed bed.

Seeds and sowing : Since the seed has hard seed coat it is necessary to
give hot water treatment before sowing. The seeds are dipped in 80°C hot
water for 5 minutes and then dried. 8-10 kg seed per hectare is used. The
seed is either broadcasted or sown in 50 cm lines, 2.5-4 cm deep. The
sowing is done in June-July after on set of monsoon. It grows fast and does
not allow other weeds to grow. It covers the soil and once planted, it sheds
seeds which germinate in next season and thus establishes as a perennial
crop.

Manures and fertllisers : Since it is a leguminous crop there is no need to
give nitrogenous fertilisers. 200-300 kg/ha super phosphate may be added
into the soil before sowing. Manures are not generally needed.

Irrigation : Since it is a drought resistant crop it grows best in rainy season.
If irrigated once in a month, it gives good yield.

Yield: It gives 25-30 ton green fodder per hectare per year from 3-4 cuttings.
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FODDER FROM TREE SPECIES

N. G. Hegde
BA/F Deve/opment Research Foundation,

'Kamdhenuç Senapati Bapat Road,
Pune4ll 016.

The profitability of dairy farming, through crossbred cows is quite high.
However, the profit margin is dependant on cost of feeding the animals. It has
been understood that of the total cost of milk production, 70% is attributed
to feeding alone. While the feed consists of concentrate, green forage and
roughages, it is necessary to balance the ration in such a way that the
animals get about 15% protein in their diet. This protein comes from green
fodder as well as the concentrates whereas the roughages provide the fibre
matter. Concentrate is the rich source of protein which varies from 30 to 45%.
However, most of the farmers will have to purchase it from the market and
the price is dictated by external forces. As some of the constitutents of the
concentrate are required for poultry, piggery and human consumption as
well, there is always competition which affects the price. The protein content
of the green fodder, varies from 15 to 24% depending upon the fodder
species. While the forage from grasses is low in protein, leguminous fodder
species are a rich source of protein. As the green fodder is home grown,
using the freely available natural resources and idle manpower, the cost per
unit of protein coming from green fodder is cheaper compared to that of
concentrate. It is therefore beneficial to feed more herbage and reduce the
quantity of concentrate for increasing the profitability.

Our traditional fodder crop like sorghum, maize, grasses, lucerne, berseem
and cowpea require good quality land, assured irrigation and application of
chemical fertilisers to produce optimum yields. This becomes a limiting
factor for small farmers to cultivate the traditional fodder crops by reducing
the area under food crop production. Another limitation for establishing
fodder crops is the management and protection from stray animals. Generally,
except in irrigated areas, farmers grow only one crop which occupies the
land for a period of 4- 5 months. After harvesting this crop, the tendency of
the villagers is to let loose their cattle for free grazing. Therefore, it is
essential to consider the other alternatives to ensure continuous supply of
green fodder for the dairy animals.

During recent years, with the promotion of social forestry programme,
cultivation of fodder trees to support dairy cattle feeding is becoming a
possibility. These tree species can be established in rows on field bunds,
under agroforestry system. Trees and bushes can also be developed into
plantations on marginal lands where agricultural productivity is extremely
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poor. Cultivation of fodder trees has several advantages over seasonal
fodder crops, in terms of wide adaptabihty to harsh agroclimatic conditions,
ability to utilise limited quantity of water and sustain fodder production for a
long period. This would also bring down the cost of production. Flexibility in
harvesting the fodder is another favourable character. In most of the
seasonal crops, the entire forage crop reaches the stage of harvest at one
time if the sowing is not done in phases and there is a likely deterioration in
fodder quality, if-it is not harvested at an appropriate stage. On the other
hand, the fodder trees can be harvested as and when required without
significant change in the quality. With careful management of the trees, it is
possible to establish them even in areas having biotic pressure, by pollarding
at a height of 1.5-2 m so that the new shoots are beyond the reach of stray
animals.

Establishment of fodder trees in and around the agricultural field and the
wastelands would also help in conserving soil and moisture and improving
the ecosystem. Cultivation of fodder trees under agroforestry system has
several advantages such as reduction of moisture loss, enrichment of soil,
through litter drop, protection from sunshine and wind, which would help in
increasing the crop production. However, there are certain doubts that these
trees might compete for moisture and sunlight, which can be avoided by
careful management practices.

Type of Fodder Trees

Depending on the management of trees and the type of feed produced, the
fodder trees can be categorised into the following groups. However, these
groups signify only the method of management and a particular species can
be put into any category depending on the situation. The categories are:

Trees for fodder hedges.
Trees for lopping side branches.
Trees for fruits and pods.

Trees for Fodder hedges : Trees like L eucaena, Albizia amara, Gliricidia,
Pithecellobium dulce, Hedge lucern, (Desmanthus vergatus), Sesbania
sesban (shevri) and Calilandra calothyrsus can be established closely in
rows and managed in hedges by cutting the main trunk at a convenient
height. As these species regrow vigorously after harvesting the shoots, the
forage can be harvested regularly at an interval of 30- 50 days, depending
on the soil fertility, moisture availability and climatic conditions. Under a high-
density plantation with a population from 50,000 to 1,00,000 plants per
hectare, it is possible to harvest dry matter up to 20 tonnes per hectare per
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year, even on marginal soils with assured irrigation. Leucaena plantation
can be maintained over a period of 15 - 20 years without any significant
reduction in forage yield. While Calliandra and Gliricidia can be maintained
for a period of 9- 10 years, Sesbania and hedge lucern can be managed as
fodder hedge for 2 to 3 years. As all these species belong to the family of
legumes, they have the capacity to fix autmospheric nitrogen and enrich the
soil. The nutritive value of these fodder crops is high because of high protein
content and higher digestibility. Regular supply of fodder throughout the year
is another significant benefit of growing fodder trees.

Fodder trees for Lopping Side Branches : Many tree species are
browsed by livestock. The foliage of these tree species can definitely be
utilised for feeding the animals. However, it may not be very economical for
growing these trees as fodder crops because of low fodder yield as well as
poor tree regeneration capacity. Some of these species are ideal for poles,
timber and other specialised use like oilseeds, medicines, etc. and in the
process of shaping the trees, side branches can be lopped from time to time
without causing any serious economical loss. Some of these tree species,
which have the potential of providing fodder through side branches are:

Ailathus excelsa
Albizia amara
Albizia lebbeck
Albizia falcataria
Albizia procera
Albi:ia saman
Azadirachta kid/ca
Bauhina perpuria
Dalbergia sissoo
Erythrina indica
Ficus Species
Hardwickia binata
Leucaena leucocephala
Pithecellobium dulce
Prosopis cineraria
Mella azedarach
Sesbania sesban
Sesbania grand/flora
Safvadora percica
Terminalla arjuna
Ziziphus mauritiana
Ziziphus numularia
and many other species
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(Maharukh)
(Amara)
(Shins)
(Albizia)
(White Shins)
(Rain tree)
(Neem)
(Kanchan)
(Shisham)
(Pangara, or Coral tree)
(Peepal, Banyan, Umber)
(Anjan)
(Subabul)
(Madras thorn)
(Khejdr)
(Bakain)
(Shevari)
(Agastha)
(Pilu)
(Arjun)
(Ber)
(Jagli ber)



Under this system, the supply of fodder is erratic and inadequate.
Nevertheless, they help farmers by providing fodder in an emergency, when
other fodder and feeds are in short supply. It is advisable to keep foliage of
these trees in reserve and use on days when farmers do not find adequate
fodder for their livestock. Some of these species are not capable of
producing vigorous shoots if lopped frequently and the growth of such trees
remains stunted.

Foliage of certain species such as Ailanthus, neem and melia are bitter in
taste and cattle generally do not prefer them except dunng the period of
fodder scarcity. However, sheep and goats consume this fodder readily.
Gliricidia foliage is not generally liked by cattle, particularly in the areas
where it has been newly introduced. In such areas, this fodder should be fed
initially in small quantity, mixed with other forage or concentrate, so that the
animals get use to it.

Trees Producing Edible Pods : Pods and fruits of several tree species
are highly palatable and can become an excellent substitute for concentrate.
Some of the tree species which produce edible pods are: Prosopis juliflora,
Acacia nilotica, Albizia saman, Pitheceiobium dulce and Parkia Speciosa.
It has been estimated that a hectare of well maintained Prosopis juliflora
plantation can yield 2 - 5 tonnes of pods every year. Information about the
yield of pods of other species is not readily available.

Species like Leucaena leucocephala produce 1 - 2 tonnes of seeds every
year per hectare and the seeds can be crushed and used to feed the animals
as a substitute for concentrate. Matured pods of Sesbania prandiflora,
Sesbania sesban and almost all other legumes are highly nutritious and can
be fed to cattle. The tender pods of Sesbanias are also used as vegetable
in many parts of India. Seeds of tamarind (Tamarindus md/ca) and jackfruit
are very rich in starch and can be used for feeding cattle.

There are several trees which produce oilseeds of economic importance.
Oils of Madhuca indica (Mahua) and Madhuca latifolia are edible and
popularly used in tribal areas throughout the country. The cake is a source
of animal protein. Cakes of neem, palas (Butea monosperm) and pongamia
are also fed in a limited way to livestock, particularly during the period of
scarcity. Mahua flowers are fleshy, sweet and edible. The corolla drops
down naturally after the fruit set and the villagers collect and consume the
flowers directly or after drying.
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Management of Different Fodder Trees

Leucaena leucocephala (Subabul)

Commonly known as subabul in India, can be grown throughout the country
except in hilly and cold regions. Leucaena comes up well in the rainfall range
from 600 - 1700 mm, even with a long dry period of 4 to 5 months. This plant
is susceptible to frost. Leucaena can be grown on a variety of soils including
high pH lime stones, rocky, heavy but does not tolerate highly acidic,
aluminium rich and water logged soils. Phosphorus availability is a critical
factor for good growth.

Being a self-pollinated tree species, it can be propogated by seeds either by
direct sowing or through nursery seedlings. The seeds should be scarified
before sowing by dipping the seeds at 800 C for 15 minutes or in boiling water
at 100°C for 5 seconds. Overnight soaking of the seeds in water before
sowing fastens the germination. Coating of the seeds with suitable rhizobium
culture before sowing helps to improve the growth through the fixation of
atmospheric nitrogen.

There are three different types of Leucaena of which the Salvador type is
known for fast growth and higher forge and biomass yields. Therefore,
cultivation of Salvador type is recommended. There are several important
promising varieties such as K8, K28, K29. However, they are susceptible to
the attack of psyllids. K636 is fairly tolerant to psyllids. Crossing K636 with
other species of Leucaena have shown good promise, particularly in
tolerating psyllid attack. This plant can be managed for fodder, fuel or timber
depending upon the requirement, by adjusting the spacing and management.
For fodder production, it is recommended to maintain a spacing of 75- 100
cm between the rows and 15-30 cm within the rows to establish a population
of 80,000 to 100,000 plants per hectare. The seedlings at six morths age can
be pruned by cutting the main stump at a height of 50-75 cm. Subsequently,
the new shoots emerging from auxilliary buds can be harvested at a regular
interval of 35 - 50 days, depending on the moisture availability and climatic
conditions. Leucaena hedges thus maintained can be cut at various heights
without any significant reduction in the yield. In areas where the biotic
pressure is beyond control, the trees can be pruned at a height of 2 meters
and maintained under the pollarding system. With assured irrigation, a well
established leucaena plantation can yield 100 tonnes of green fodder per
hectare per year.

The plantation once established can be easily maintained for 15 to 20 years
without any reduction in the yield. There are no major pests and diseases
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except the psyllids, commonly known as Jumping lice. Leucaena had a
devastating attack by psyllids, during the last year in India, but subsequently
the attack has reduced. There is no chemical plant protection measure
recommended for the control of psyllids.

Gliricidla sepium (GliricIdla)

Commonly known as Mexican lialac, gliricidia was introduced to India more
than 100 years ago. It requires humid tropical climate, with rainfall in the
range of 1500102300 mm. This species can be grown from sea coast to 1600
m altitude with no frosts, on various types of soils including dry, eroded
gravels, sand dunes and lime stone. Gliricidia is propagated easily by seeds.
It can also be propagated by cuttings in areas of high humidity. Treating the
seeds with rhizobium innoculant is beneficial.

Gliricidia can be established in single row on the field bunds and maintained
as fodder hedges. The live hedge of gliricidia can be popularised on slopy
areas to conserve soil and moisture and to use the foliage for green manure
or fodder. The hedge can be maintained at 1 m height and the new shoots
can be harvested at an interval of 2-3 months. The data on fodder yields are
not available. However, it is capable of producing very high foliage yields.

Sesbanla sesban (Shevarl or Jayanti)

Commonly known as 'Shevri' in Maharashtra, Jayanti in Hindi or Sesban has
originated from Egypt. This species can adapt to a wide range of moisture
levels with rainfall ranging from 350-1000 mm. It can withstand temperature
from 10°C to 45° C, on altitudes upto 1200 m. Sesbania sesban can also
withstand alkaline and acidic soils, with periodic water logging.

The plants are established by direct seeding. Treating the seed in hot water
at 80° C for 15 - 20 minutes would improve the germination. Rhizobium
innoculation is extremely beneficial. The plants can be maintained as
hedges or bushes for regular fodder production over a period of 2-3 years
and the fodder can be harvested at an interval of 20-40 days. In addition to
the fodder value, sesban is also useful to the farmers as a source of fuelwood
and minor timber. The productivity is better when maintained as fodder
bushes upto a height of 1.5 m and kept on lopping the side branches instead
of maintaining as hedges. Sesbania fodder is generally sold in local markets
in Maharashtra.
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Sesbanla grandiflora (Agastha)

Commonly known as Agastha or 'Hadga', it originated in North Western
Australia but has been indigenised long back. Unlike sesban, Agastha is not
very vigorous when the branches are lopped regularly for fodder. In
Maharashtra, this tree is generally maintained for producing vegetables from
flowers and tender pods. However, all the side branches are lopped once in
a year and foliage is used for fodder. Farmers believe that frequent lopping
of the branches would affect the flower and pod production and hence, do
not use fodder regularly. Compared to sesban, the capacity of this species
to tolerate frost and cold is very poor and hence it is confined to central and
south India. Grandiflora can be grown on wide range of soils including poor
sandy, black, acidic and alkaline, using polluted water.

These plants are established either by direct seeding or by raising seedlings,
maintaining a spacing of 1 - 2 meters. The wood is of very poor quality and
does not make good fuel, but can be used for making pulp and paper.

Erythrina indica (Pangara)

Commonly known as coral tree or 'pangara', originated in Asia and confined
to humid tropical regions with annual rainfall in the range of 800 - 2000 mm,
on altitudes from seacoast to 1500 m. Coral tree can be grown on wide range
of soils including acidic, alkaline, sandy and rocky soils. It does not tolerate
waterlogging but can withstand polluted water to some extent.

This species can be easily propagated by cuttings or seeds. Planting of long
poles is a very common practice in rural areas. Soaking of the seeds
overnight in water helps in improving germination.

Erythrina can be planted on the field bunds and along the border at a
distance not less than 2 meters and pollarded regularly for fodder at the
height of 2 meters. Some of the varities are thorny but can be managed
without any difficulty. The foliage makes an excellent feed but the wood
quality is extremely poor.

Al bizias

There are five important species of this genera which are popular and can
contribute to fodder production.
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Albizia falcataria is a soft wood plant, grows on low altitudes, in humid
regions. Albizia procera is a straight timber, grows in areas receiving rainfall
above 1000 mm and adopted to wide range of soil though loamy sand is
ideal. Albizia lebbeck commonly known as 'Shiras' is an excellent timber
adopted to a wide range of rainfall from 500 - 2000 mm, from seacoast to an
altitude upto 1600 m. It can withstand high alkaline conditions. Albizia
saman, commonly known as raintree, is a popular avenue tree. It is adopted
to a wide range of soils, rainfall, from seacoast to an altitude of 1000 m.
Albizia amara is a good fodder tree, tolerant to drought conditions and wide
range of soil and climate.

Albizia amara can be maintained as forage bush for regular harvest of
fodder. Albizia procera and Albizia lebbeck are equally vigorous, but the
economics of maintaining for fodder vs timber is not known. Albizia falcataria
would not withstand frequent lopping. Albizia sarnan is less vigorous as
compared to other species. However, it produces very rich quality pods, liked
by livestock.

All these species need hot water treatment (80° C for 15 minutes) for better
germination and perform well when established through seedlings. Albizia
saman can be propagated by cuttings as well. There is no information about
the quantity of fodder available from these species.

Ailanthus excelsa (Maharukh)

Originating from South and Central India, it is commonly known as the tree
of heaven or Maharukh. It is adopted to dry regions receiving a rainfall above
600 mm. Sandy barns are best suited, although it can also be grown on
shallow soils.

Usually propogated by seeds, root cuttings can also be used for multiplication.
This species grows into a large tree and hence it is recommended for wider
spacing and planting only on wastelands and field bunds. The foliage is not
very popular as fodder but used during scarcity. The wood is soft, used in
match box industry and for making packing boxes.

Azadirachta indica (Neem)

Commonly known as neem, it is native to India, and popularly grown
throughout the country. Neem is known for drought tolerance, with a rainfall
in the range of 450 - 1150 mm, on altitudes upto 1500 m. It can be grown on
a variety of soils, but can not withstand waterlogging conditions. Neem is
propagated either by direct seeding or through seedlings.
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Farmers generally lop the side branches once in a year to reduce the shade
in the field and use the foliage for feeding sheep and goats. Neem does not
regenerate vigorously. It is an economically important tree because of its
seeds being rich in pesticidal chemicals and oil, which can be used as a
substitute for pesticides, and as raw material for herbal medicines and
soaps. Neem cake can be used as cattlefeed and manure.

Calliandra calothyrsus (Calliandra)

Grows well in humid region where rainfall is more than 1000 mm on altitudes
upto 1800 m. Prefers deep loamy soils. Like leucaena, its plantation can be
established for fodder in hedge rows or woodlots by direct seeding or
through seedlings. Seed should be treated with hot water at 80° C for few
minutes and then soaked in tap water for 24 hours before sowing. Rhizobium
innoculation is beneficial.

Dalbergia sissoo (Shishum)

Commonly known as Shisham, it requires rainfall in the range of 500 - 2000
mm and can tolerate high temperature upto 50° C. It is adapted to a wide
range of soils, except waterlogged areas. Shishum is propagated by direct
seeding or through seedlings. Seeds germinate better under shade. Frequent
lopping of side branches in the initial stages would help in training the
saplings to grow straight.

Mella azedarach (Bakain)

Commonly known as Bakan neem, can grow in areas where the rainfall is
in the range of 600 - 1000 mm. It can also withstand cold temperature upto
- 8° C and can be grown on an altitude upto 2000 m, although the seedlings
are sensitive to frost. Propogation is commonly carried out by seeds or
sometimes by cuttings.

Each fruit contains 1 - 5 seeds, but it is difficult to break and separate them.
For better germination, it is better to soak the fruits in water for 2 - 3 days
before sowing. The side branches of melia can be lopped and fed to sheep
and goats. As the poles are strong and straight it is advisible to maintain them
for producing poles instead of fodder.
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Pithecellobium dulce (Madras Thorn)

Commonly known a Madras thorn or Vilayati chinch, this plant is of semi arid
region. It can be grown in areas receiving a rainfall from 450 to 1400 mm, on
altitude upto 1800 m. Madras thorn tolerates clay soils with high pH.

The plantation can be established by direct seeding in hedges for fodder
production. The wood is a good fuel, and fruits are edible.

Robinia pseudoacacia (Black locust)

Commonly known as black locust, this is confined to temperature regions
and high altitudes in India. It can be established in hedges for fodder, like
leucaena or gliricidia and the foliage has good nutritive value. The wood can
be used for timber and fuel. The propagation is carried out by direct seeding
or through nursery seedlings. For better germination, seed scarification by
sulphuric acid treatment for 20 - 30 minutes is recommended. The plants
coppice well.

Prosopis juliflora (Vilayati Babu I)

Commonly known as Vilayati babul, this is a hardy plant. It grows even in
drought prone areas, although the performance improves with moisture
availability. Vilayati babul can be an excellent plant for reclaiming high pH
soils. The plants have the tendency of spreading on the ground with
branches. Pods are the only parts useful as animal feed. It is necessary to
prune the lower branches and develop a clear canopy for collection of pods.

Thespesia populnea (Protia)

Commonly known as 'Bhendi' or prolia, this is a plant adapted to humid
tropical region, where the rainfall is above 1000 mm. These plants are
generally propagated by cutting, although the seedlings can be raised in the
nursery. The plants can tolerate water logging conditions for some time and
can be pollarded for poles or fodder at a height of 1.5 to 2 meters above the
ground. The poles are used for timber and implements and the foliage makes
good fodder.

Other species

Hardwickia bin ata, commonly known as Anjan is another good fodder cum
fuelwood species, grown in central India. Its regeneration ability is poor.
Bahunia foliage is also a rich fodder. However, it grown only as an
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ornamental plant. Ziziphus numularla , the wild ber bushes grow naturally
in arid regions of Gujarat and Rajastan and provide an excellent support for
rearing sheep and goats. Ziziphus mauritiana is the 'ber' which can also
contribute to fodder, when the branches are pruned to induce heavy bearing.

Prosopis cineraria is the traditional fodder tree of Rajastan, known as
'Khejdi' used extensively to meet the fodder needs, by lopping the side
branches or pollarding. Pods are also liked by livestock.

Salvadora percica known as 'Pilu' in Gujarat, is a source of camel fodder.
The seeds are rich in oil, which has industrial use. Pilu grows in desert areas,
on highly alkaline soils.

Arjun: is an important tree for high pH soils, particularly in waterlogged
areas. The foliage makes a good fodder. Many Ficus species are rich source
of fodder. Animals also like the fruits of 'banyan' and 'umber', but no
systematic effort has been made to cultivate any of the Ficus species for
fodder production. -

Conclusion

Several trees have the potential to supply fodder and feed for livestock and
there is good scope to exploit them by planting on the available wastelands
and farm bunds. While a few tree species can be grown as fodder hedges
for regular supply fodder, others can be lopped or pollarded less frequently
to meet the needs in scarcity. Fruits and pods of many tree species can also
supplement the feed to some extent. However, adequate information is not
presently available to manage these species for optimum production. There
is also a need to educate the farmers about the potentials of fodder trees to
support their livestock husbandry, without competing for the productive
agricultural land.
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ENVIRONMENTAL CONTROL - HOUSING

P. A. Deore
BA/F Development Research Foundation,
Urull-Kanchan, Dist. Pune, India - 412 202.

Crossing of local cows with improved european breeds, has been accepted
by the farmers for getting more milk.

The cross-breds obtained out of exotic inheritance needs to be managed in
a different way to exploit their genetic potential.. If this is not done, whatever
the genetic quality of the cross bred cow-farmer may have, he will not get full
return from the cow. This is because :-

The thermal stress in the warm tropical environment causes reduced
growth rates, low milk yield and reduced reproductive performances.

The animals metabolism is altered to accommodate increased heat load.

The heat stress is counteracted by the animal by increasing heat loss
through evaporation and by decreasing heat production by lowering metabolic
rate.

Heat loss is by radiation, conduction, convection and evaporation. When the
ambient temperature is higher than the body temperature, the only means
of heat loss is by evaporation. Ruminants depend upon respiratory heat loss,
rather than sweating. This increases their respiratory rate. This causes
reduced feed intake and rumination. When animal can not dissipate entire
heat, the body temperature rises. Rise in 1°C (orl.80F) in body temperature
represents a storage of 410 kcal of heat - which is required to be dissipated.

The optimum thermal environment in which the animal enjoyes optimum
health and maximum performance is known as Thermo-neutral zone. This
is between 130 to 18°c. The change in temperature by 10°C can bring about
great discomfort and inefficiency in animal production.

The other managemental options to enhance animal production include
protein to calorie ratio. Feeds differing heat increment needs to be manipulated
during heat stress.

Let us see, what measures we can take to alleviate the heat stress in housing
and other managemental practices.
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Hot Weather Shelters

The roofs so designed reduce the radiant heat by 50% (Shining surface).
Aluminum with white paint on the top is found to be the best.

Hay proves to be coolest of several materials used for sun roofs.

Shade provided by thorny tree is found to be slightly superior to shade
provided by straw roofs for protecting calves from heat stress. (Acacia
species, ziziphus, mauritiana, etc).

The best height of roofs, is suggested to be 10 - 12 fts. If these roofs are
lower than 7 feet then they act as a shade from part of the cool sky. (The air
near ground, in this case acts as a 'heat sink').

When evaporative coolers are used, for the shelters, they are found to
increase humidity.

The sun-roof area for a dairy animal is suggested to be 50 to 60 sq./ft. per
animal. It is observed that animals prefer shade-outside to shade inside a
shelter.

Use of fans/coolers will be economical provided their use ensures 25%
increase in milk production.

Showers and Fans

It was observed that higher crosses (75% blood level) spend more time (3
times) under showers when atmospheric temperature exceeds 35-36°C.

* Sprinkling water (on animal body) reduced their body temperature and
respiratory rates, but did not increase the milk yield.

* Sprinkling water followed by shade was more effective than shade alone.

* Effect of sprinkling could be enhanced by fanning.

* Fanning the animals with sprinkling water every hour kept animals body
temperature normal.

In Air temperature, more than 39°C, it gives heating effect in fanning.
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Other Methods

Providing cool drinking water +12° to + 18°c increases animal comfort, by
cooling the body by conduction.

Providing a wide hood around the head of animal with a cool air of
temperature 10° or 16° for breathing (when atmospheric temperature is more
than 29°c) was found to be useful.

However, under field conditions this method cannot be suggested to the
farmers.

A traditional system - in which farmer allows his animal to roam about, in
the so called grazing land for scavanging its feed should be stopped. Cross
breds fail to show any advantage over local cow, when sent out for grazing.
Therefore, cross-breds should be kept under stall feeding.

Thatching of roofs helps in cooling the byre. The layer of a thatch should
be at least 6 to 8 inches.

Clipping the animal body coat helps body cooling. Clipping of body coat
helps easy dessipation of heat. (Otherwise hair act as insulator and does not
allow air-current to come in contact with the skin). Clipping twice a year will
be beneficial.

When there is shortage of water, sponging of animal body with cool water
is beneficial, when done, an hour before milking.

Feeding of roughages during cool hours of the day - correct ratio of protein
and energy, feeding of potassium salt (as it is more needed in hot climate)
and vitamin 'A' powder (One gram/day/animal - two to three times a week)
for improving heat tolerance of the animal is also suggested.

Reference

1. Nutritional Physiology of Farm Animals : J.A.F. Rook and P.C. Thomas, Logman -
LONDON, 1983.
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ABORTION DISEASES

V.J. Sidhaye
BA/F Development Research Foundation

PUNE411 016

Expulsion of a recognisable foetus from the utews at any stage of pregnancy
before its full term - is called as an abortion. Aborted foetus may be fresh or
it might have died in the uterus for weeks or even months before it expelles
out. The normal abortion rate is between 1 % 102%. If the percentage is more
it should be thoroughly investigated.

Abortions may be spontaneous or induced, while those may be infectious
and noninfectious. As this chapter deals with abortion diseases, just a list of
noninfectious causes of abortions is mentioned while remaining chapter will
give little details of actual concerned diseases which are caused by organisms.

Causes of Noninfectious Abortions

Ingestion of chemicals, drugs and poisonous plant,
Hormonal imbalance within the body or administration.
Malnutrition
Physical stress,
Genetic or chromosomal aberrations,
Miscellaneous causes

Causes of Infectious Abortions

Due to Virus infection like - Parainfluenza, Blue tongue, Mallignant
cattarrh, Bovine viral Diarrhoea Infectious Bovine Rheinotracheitis,
Rinderpest, Foot and mouth disease Infectious pustular vulvoviginitis,
Catarrhal vagino cervicitis etc.

Due to Bacterial infections like - Brucellosis, Salmonellosis,
Leptospi rosis,Vibriosis, or Compylobacteriosis, Córynebactoriosis,
Mycoplasmosis, Listeriosis, etc.

Due to protozoon infections like - Trichomoniasis, Trypansomiasis

Due to mycotic or fungal infections like - Aspergillosis
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After just outlining the various infectious and noninfectious causes of
abortions, it is very important to know at what level the diagnosis could be
possible. In Western countries like UK, USA and Canada where latest
technology for diagnosis is available, they could not succeed in diagnosing
more than 4 to 5% of the total samples from abortive cases. In 1986 in UK
31000 samples were received for diagnosis for causes of abortion - in 94 to
95% of samples no diagnosis could be made.

At many times, mostly at the field levels if there are no good records
maintained with farmers, then by using formula, it is possible to calculate
approximate age of the foetus. Length of the foetus is measured in ems from
the point of crown to the point of croup (rump). Following is the formula for
calculations of age of foetus -

Age in days of foetus = 2.5 x CRL + 21, Where CRL is croup length.

Infectious AbortIons

Viral Infections: In this write-up information is given only in relation to cause
of abortion.

Rinderpest/Influenza or Parainfluenza type 3 : This is mesovirus group
which means viruses having affinity for mucoproteins of the stroma of
erythrocytes. Attachment of virus to erythrocytes causes them to stick
temporarily together. (i.e. Haemagglutination).

Indirect abortion is caused due to generalised disease characteristics. Due
to erosion or necrosis of the mucus membranes.

IBR I IPV I CVC: These viruses are from Picarnovirus group. They are very
small in size (15 mp to 35 mp) having cubic symmetry. These are mostly
transmitted venereally. Virus is transported by leucocytes within the animals.
Vaginal mucus becomes reddened and very much irritative, sloughing
lesions are seen. Mostly abortion is associated with fetal age, cows up to 5.5
months pregnant did not abort. No much alteration in the physical health.

BVD I MD / MHC : These viruses are from non-classified group. These are
causing sporadic abortions up to 4 months of gestation and it is mostly
preceded by pyrexia, mostly causes mummification of foetus.

FMD I BT :These viruses are from the Rhino group of virus. Abortion are
caused due to generalisation of disease, due to febrile reaction and general
disease symptoms.
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Bacterial Infections

In bacterial abortion diseases, the most important is Brucellosis, because of
its zoonotic relationship.

Brucellosls -

It is recognised since ancient times. Characterised by infection of uterus,
foetal membranes causing abortions in late pregnancy. It is caused by a
small gram - negative organism having appearance of coco-baciilus or of
bacillus. It is named as Br.abortus.

Source of infection -

Unknown infected pregnant, aborted, or recently calved cows -
when come in new clean herd.
Contaminated clothes of heardsmen.
Shearing (i.e. hair cuffing) equipments use from farm to farm.
Vehicular traffic.
Blood sucking insects, ticks.
Infected bulls can contaminate environment through infected
discharge of urine feces etc.
Through use of infected semen by artificial insemination.

Very important is infected bulls which are unlikely to infect the cow by natural
service.

Mode of Infection : Entry of organisms in the body by various routes - it may
be by ingestion, penetration through scarified skin, teat canal, conjunctiva,
etc. After getting entry into the body by any means, organisms are taken up
by phagocytic cells - some may survive and multiply within the cells, Specific
antibodies do not affect their intracellular survival - these are transported to
the draining lymph nodes and give rise to hyperplasia; so foci of infection is
spread by haematogenous route to the supramammary lymph nodes, illiac
and retropharyngeal lymphnodes, spleen, liver, uterus and placenta.

Incubation period is from few days to few months. Organisms can persist as
long as four years after exposure in lymph nodes. Uterus of pregnant cattle
becomes infected through blood stream and parasitize the allontochodon.

Symptoms : There are no specific symptoms other than abortion of foetus.
In general retention of placenta takes place due uterine inertia. If there are
no abortions then along with normal calving yellowish, slimy discharge from
uterus is seen. Calf would be very weak, followed by retention of placenta.
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Diagnosis : This is very important part of the handling of the disease. Being
very peculiar disease - continuous monitoring of the various methods of
diagnosis is required. Diagnosis must be based on demonstration of the
causal organisms as well as specific antibodies in the body fluids; both
should be complementary to each others.

Casual organisms could be isolated from -

Foetal stomach contents,
Foetal tissues like lungs, liver, spleen,
pieces of cotyledons, mostly from brown coloured cotyledons,
vaginal discharges
colostrum or milk separately from each quarter, boric acid may
be added for prevention of conlaminants,
semen samples,

vii During post mortem - tissue samples from udder, lymph nodes,
seminal vesicles - above referred material could be used for
biological examination (to be inoculated to Guinea pigs) and as
well as for staining preparation (modified Ziehl - Nelson method
would be suitable).

Demonstration of specific antibodies : Serological tests have been
widely used in diagnosis of brucellosis by using diverse material, viz, milk,
whey, vaginal mucus, semen, whole blood; serum. These materials are
subjected to wide variety of tests which are based on agglutination. Other
tests like complement fixation test, antiglobulin tests, fluorescent antibody
test, immunodifussion or electroimmunodiffusion test etc are also used for
conformatory diagnosis.

Milk ring : (Abortus bang ring) test by using ABR antigen - In this test
haematoxylin stained antigen is used - here 1 ml. of fresh milk (might be
pooled or cow wise or quarter wise) is to mixed with one drop of antigen, to
be incubated for 30 to 60 minutes at 370 c - A positive reaction would be
appeared like a haematoxylin ring on the surface of milk column. While in
negative reaction no ring but blueish coloured milk column. This is a good
test to screen samples of milk at the milk collection centre - this will allow or
permit to locate the area where this disease is emerging, and accordingly
cow wise screening of that area could be feasible.

Quick plate test method : This could be done at the farmers door - just by
taking a drop of blood directly from the animal on the clean glazed white tile
and to be mixed up with one drop of coloured antigen or with Rose Bengal
antigen, reactors could be quickly diagnosed. The Rose Bengal test is
believed to be over sensitive.
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Standard Tube Agglutination Test - For further confirmation of doubtful or
positive serum samples from quick plate test or Abortus Bang Ring test, and
before compliment fixation test - this would be easy to get severity of the
reactors. Here the reaction 011:20 is without significance - but this would be
the western countries standard - in our country it is better to take reaction
1:10 withoutsignificance while 1:40 considered suspicious, and 1:80 indicating
infectious, for this test plain antigen is required, while for making dilution
0.5% formal saline is needed - serial dilutions are made from 1:10 to 1:320
of the serum (0.1 ml) while fixed amount of plain antigen (0.5 ml) is added
to each tube and all are incubated for overnight to get the results.

All these test could be easily done in the small laboratory set up. There are
numerous supplementary tests, which are aimed at increasing the specificity
of the test during the early stage, late stage during incubation stage, of the
disease as well as differentiating reactions following vaccination from actual
field infection, these are -

Compliment fixation test,
An indirect Haemolysis test,
A radioimmunoassay

Control measures against Brucellosis

Vaccination - As a general rule vaccines should not be the only means of
controlling the disease, it should be a part of the measures but very
important. Ideally the vaccine should protect all the animals against all levels
of infection under field condition and this protection should last over the
whole productive life of the animal.

Vaccines are of two types - live vaccine and killed vaccines. Live vaccine like
astrain 19 vaccine" - is generally used for "Calf hood vaccination" can be
carried in females only up to age of 3 to 6 months, this vaccine produces
circulating antibodies and produces a level of protection which lasts at löast
five gestation period. The recommended dose of strain 19 vaccine is 80-100
x 1 O9ceUs subcutaneously. Efficacy of vaccine is judged by - there must be
febrile reaction, painful swelling at the site of vaccination and high titre in the
serum, after 21 days of vaccination. Slowly it should decrease when heifer
reaches for insemination.

Killed vaccine like "strain 45/20 vaccine" with suitable adjuvent. This is good
for controlling disease especially where immediate protection is required for
adult animals, but two doses of vaccine have to be given 6 to 12 weeks apart.
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If the infection is prevailed about 5 to 10% in the herd then calf hood
vaccination should be camed out by applying specific protocol. If this
infection crosses 15% then adults also should be vaccinated with proper
testing.

Other Measures:

* Segregation of affected animals.

* Proper disposal of the placenta, dead foetus, discharges after abortions.

* Proper treatment of uterus after abortion for long period.

* Culling of animals does not mean to sale to other persons, this will spread
the disease.
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NEWER DRUGS FOR DAIRY CATTLE DISEASES

P. P. Jamkhedkar
Pfizer Ltd., Bombay

Increased costs of production and higher value of animals necessitate the
utmost in planning a health programme that is interrelated with nutrition and
environmental quality. The systems of husbandry and health programmes
in use before will not suffice with present day economic situations. As in any
livestock production enterprise in dairying also, the objective of the treatment
is clear, i.e. bring back animal to normal production and productivity and
produce wholesome milk.

Within the last two decades, practically most of the new drugs used for dairy
cattle in developed countries are mostly available in India too.

The correct use of drugs depends upon a correct diagnosis, proper selection
of the drugs, route of administration and adequate levels. Consequently, the
success of treatment and prevention depends upon the environment and
nutritional levels of the animals.

The dairy cattle disease control may be divided into the following classes:

Dairy cow/buffalo disease control
Calf disease/mortality control
!nternal and external parasitism of cattle

it is advised that dairy farmers follow their veterinarian's recommendations
and read the label/product information thoroughly, before using any drug.

Keeping animals as healthy as he can is the responsibility of the cattle owner.
Treatment and cure are primarily the responsibilities of the veterinarian.

Treatment or therapy of disease may be defined as any effort to cure
disease, correct its course, lessen its severity or alleviate the pain and
inconvenience that disease causes. It includes the administration of drugs
or medicines, physical therapy, such as massage, exercise, immobilization
with bandages or splints and application of heat and cold; and any changes
in the methods of feeding or handling to insure recovery.

Drugs and physical treatments are called 'direct therapy'; while good
management is usually called 'indirect or supporting therapy'.
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The use of drugs and medicines, including biological products such as
vaccines and sera, constitute the most important segment of disease
treatment.

Supporting treatment is usually an important (and sometimes the most
important) part of treatment of sick animals. Sick animals should be kept in
quiet place free from excitement.

It is of utmost importance that every livestock owner must be familiar with the
norms of health. They should have a clinical thermometer for taking
temperatures of sick animals, learn how to use it and know the range of body
temperatures in normal animals. At the same time, record all information
pertaining to disease affecting an individual or herd.

Good quality of feed of the kind the animal is accustomed to eating should
be placed before the sick at least 2 or 3 times a day. Water should be
available at all times.

When the owners of livestock realize the full importance of adequate
supporting treatment, the results of direct therapy will be far more effective.

Newer Drugs

Before considering newer drugs for the treatment of dairy cattle diseases, it
is necessary to get acquainted with such diseases in general and vith the
diseases specifically prevalent at the dairy farm, in particular.

It is also necessary to know the art of recognizing early signs of diseases and
to know UabnormalP from normal".

Ten most important diseases could be listed as under:

Foot and Mouth Disease
Rinderpest
Anthrax
-Black-Quarter
Haemorrhagic septicaemia
Mastitis
Calf Scours
Contagious Bovine Pleuro-pneumonia (CBPP)
Theileriosis
Milk Fever Compl?x
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A veterinarian and the animal owner should be aware of the drugs available
in the market. Up-to-date information about the 'newer' drugs needs to be
obtained from the drug manufacturers. It should be noted that there are
some drugs that are to be used under instructions of a veterinarian only.

Table-i Veterinarj drugs available in market.
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Total Allopathy Ayurvedic
& Homeo.

1. DigestIve System
Stomachics & Rumenotorics 16 11 5
Appetite Stmuants &
Liver Tonics 22 17 5
Carminatives & Antizymotics 9 5 4
Antispasmodics 4 4 4
Antidiarrohals 33 27 6

Total 84 64 20

2. Central Nervous System
Analgesics & Antripyretics 12 10 2
Sedatives & Tranquilizers 5 5-
Anticonvulsants 1 1

Antiemetics 3 3

Total 21 19 2

3. CardIovascular System
Cardiac Stimulants
Haemostatics 3 2

Total 3 1 1

4. RespIratory System
Expectorants 7 2 5

5. UrogenItal System
Uterine & Vaginal Infections 37 36 1

Drugs acting on Uterus 11 4 7

Drugs acting on Ovary 9 6 3
Diuretics 4 4

Total 61 50 11

6. Corticosteroids DIsorders
Sterodial Anti-inflammatory Agents. 8 8
Non-sterodial Anti-inflammatory 3 3
Topically used products 7 5 2

Total 18 16 2
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Total Allopathy Ayurvedic
& Homeo.

7. Dermatosis
Antibacterials 25 22 3

8. Allergy
Antihistaminics 8 8
Glucocorticoids 6 6

Total 14 14

9. BacterIal Infections
Antibiotics 71 71

Suphonamides 38 38
Nitrofurans 5 5
Intramammary Infusions 12 12

Total 126 126

10. ParasItics Infections
Internal Parasites 76 74 2
Blood Protozoan Diseases 13 13

External Parasites 14 12 2

Total 103 99 4

11. NutrItion & Metabolism
Vitamin & Mineral Preparations 77 77
Products used in Milk Fever 15 15
& Related Disorders
Ketosis 14 14
Electrolytes 3 3
Salt Licks 5 5

Total 114 114

12. SurgIcal
Antiseptics 3 3
Preanesthetics 2 2
Gen. Anaesthetic Agent 2 2
Local Anaesthetics 2 2
Infusion Fluids 2 2

Total 11 11

13. Feed Supplements & Feed Additives
Vitamins & Minterts 40 40
Growth Promoters 10 10

Total 50 50

Grand Total (Including New Products) 638 590 48



In Table 1, attempt is made to enlist the new, drug formulations presently
available in India. A cursory look at this list is enough to get an idea that a
large number of new drugs for most of the diseases are available in the
country.

In this respect, a developing country like India can very well be compared to
any developed country.

However, the only distinction could be the awareness level of dairy farmers.
In India, due to difficulties in reaching dairy farmers in remote rural areas,
communication poses a great problem.

It may be that, a farmer might have heard the name of a newly introduced
product. However, it is not enough to know the name, but also other
important aspects of the product, viz, active ingredients, their concentrations,
correct dose and toxic reaction. Knowledge of 'drug profile' is a must before
its administration to valuable animals.

A brief comment regarding 'newer' drugs is furnished below:

The use of Veterinary Drugs

A stage has been reached in the control of animal diseases where more
thought must be given by a veterinarian to the proper use of the range of 'new
drugs' in all fields of disease control. In every area of therapy, whether
antibiotic, anthelmintic or hormonal therapy, it is clear that pharmaceutical
research has produced highly rewarding active drugs which can assist in the
control of majority of the daily diseases of dairy cattle.

It is necessary now to plan effective routines of therapy commensurate with
the animal production system and define for all major disease problems, so
that it is clear both to the farmer and to the veterinarian how drugs should be
used. This way it is possible to minimize the dangers of drug abuse.

Antibiotics and Antimicrobials : Newer Developments

The term antibiotic is confined to a substance produced by a living organism
capable of antagonizing the growth of other micro-organisms. While the term
antimicrobial covers the synthetic non-antibiotic antimicrobial agents. The
present range of antimicrobial substances covers most bacteria and some
viruses. Viruses have been the most difficult group to inhibit by antibiotics.
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PenIclilIns & Cephelosporins

Semi-synthetic penicillins developed since 1960 could be divided in these
groups:

(1) Narrow-spectrum penicillins (2) Penicillinase - stable penicillins and (3)
Broad-spectrum penicillins.

In India, ampicillins and cloxacillin are new additions to the existing range of
penicillins. Recently, cephalosporin (cephaloridine) has been introduced in
the Indian market.

In Aminoglycoside Antibiotic group, new additions are Gentamycin and
Kanamycin to present day range of Streptomycin and Neomycin formulations.

Tetracyclines dominate the Indian scene. New introduction to this group are
long-acting oxytetracycline formulations. The new along.acting concept" will
be of benefit to the dairy farmers.

Antibiotics of miscellaneous structure, viz, Lincomycin, Bacitracin and
Polymixin are also available.

Sulphonamldes and other antibacterials

In the area of sulphonamides, potentiated sulphas in the form of combinations
of tilmithoprim and suiphonamides are available; while limited dosage of
nitrofurans are marketed for dairy cattle use.

Anthelmintics

Over the last two decades, major advances in anthelmintic therapy have
occured and highly effective broad spectrum anthelmintics are available for
control of clinical and sub-clinical parasitism.

Most of the newly developed anthelmintics are already in use in India.

There are six main groups of modern anthelmintics, viz. (i) Benzimidozoles,
(ii) I midathiazoles, (iii) Tetrahydropyrimidines, (iv) Organophosphorus
compounds, (v) Piperazine and (vi) Avermectins.

Anthelmintics belonging to every group mentioned above are marketed in
India.
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Recent use of anthelmintics not only concerns the cliniôal parasitism but also
lays emphasis on the management use of anthelmintics to control sub-
clinical parasitism affecting growth, wool and milk production.

Role of anthelmintics to increase production and productivity is a new
dimension of dairy cattle disease control. Increase in milk production due to
anthelmintic treatment around calving is reported.

Hormones : In addition to anterior pituitary hormones, corticosteroids and
anabolics, special mention of newly available hormones to control reproductive
functions in farm animals is noteworthy.

Drugs like chorulon, Chorionic Gonadotrophin (Luteinising hormone) and
Prostaglandins are available.

In future, the farmer would be in a position to synchronize heat in farm
animals, manage calf crop and farm eonomy efficiently.

As the survey indicates, there are about 650 drug formulations available in
India. This makes the selection of the right choice difficult. Quality, safety and
cost/benefit ratios are of prime importance in selecting drugs for dairy cattle
disease control.

Taking into consideration all these aspects, today's dairy farmer enjoys the
benefits of research and development by the drug industry.
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APPLICATION OF HOMOEOPATHY IN
VETERINARY FIELD

M. R. Pachegaonkar,
Assistant Director of Animal Husbandry to District Dy.Director of

Animal Husbandry, LATUR - 413 531.

Introduction

Nowadays, there is a growing awareness of the consequences of the
modern trends in medicine, agriculture, diet, industry and environment. It
would not be right to react to these modern trends, without studying older
methods. Taking into consideration the above facts, a middle road, where all
that modern science has given us for the betterment of mankind can be
retained, and the best of old and newly found methods in agriculture,
medicine (with special reference to Veterinary medicine to keep the animal
health in sound condition) should be chosen. The application of Homeopathy
in Veterinary medicine should not be considered a war between the
conventional allopathic system and Homeopathy. The application of
Homeopathy medicines should be looked upon as the mutual understanding
and cross-pollination, of ideas. Conventional veterinary medicines should
be resorted to wherever necessary, along with Homeopathic medicines.

Definition and Mechanism of Homeopathy

Homeo therapy is defined as the art of Therapeutics which consists in the
stimulation of the reaction of the individual patient by the Cortico-visceral
action of a micro-potentialised pharmacodynamics. The latter is a result of
pharmaco-dynamics, research on Normo Physiologic and sensitive healthy
human being "In sub-toxic dose". The reactional picture obtained by
experiment shculd be similar to the Pathological reactional picture of the
patient.

Why use Homoeopathy
No side effects
No suppression of symptoms and no subsequent VCS reappearance due
to break in immunity.
No dependance on diagnosis but only objective symptoms
observed in the patient.
No need for laboratory trials in animals for proving of medicines.
Mode of administration is very easy.
The medicines are very cheap & No environmental pollution.
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Homoeopathy Princi pies into Practice

Mastltls : Mastitis assumes major economic importance only in high yielding
dairy cattle. In terms of economic loss, it is undoubtedly the most important
disease with which the dairy industry has to contend. This loss is due to
reduction in milk production from the affected quarters. Mastitis is the
inflammation of the mammary gland regardless of any cause. The effects
of inflammation are swelling, heat, pain and indurations. Treatment of
mastitis through homeopathy has proved very effective in my practice.
Following drugs could be useful in various stages of the disease.

Belladonna : Belladonna produces active congestion, furious excitement
and has marked action on the vascular systems, skin and glands. Belladonna
is always associated with hot, red skin, flushed face, glaring eyes, throbbing
carOtids and restlessness. Thus, this drug is useful in per acute condition of
mastitis with pain, throbbing, redness, radiates from the nipple and the
mammary glands are hard and red. In this condition, if Belladonna is
administered, the active congestion is relieved and the swelling subsides. To
complete the action of Belladonna, a complementary drug known as
Calcarea Carboinica is administered.

Clacarea -Carbonica : Calcarea Carbonica is indicated after Belladonna
where the mammary gland is swollen, hot and tender. Mastitis might be due
to excessive milk or deficient lactation with distended glands in fatty cows.

Arnica Montana : This drug is very useful for mastitis caused by any kind
of injury. This drug, in combination with another drug called Phytolacca,
often cures mastitis caused by injuries.

Phytolacca : This is pre-eminently a glandular remedy This is very effective
against glandular swellings with heat and inflammation. When the mammary
gland is hard, painful and assumes a purple hue, this drug proves very
useful. In case of mammary abscess with cracks and small ulcers about
nipples, use of this drug has proved very successful. That's why, in
combination with Arnica, phytolacca is equivalent to broad spectrum as far
as Mastitis is concerned.

Bryonla : This drug is very useful when the mammary gland is hot and
painfully hard along with dryness of all mucous membranes. Thus, this drug
will relieve mastitis and will stimulate letting down of milk, in case the milk flow
is suppressed due to mastitis.
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PulsatiHa :In many high yielding docile cows, just before delivery, when
there is a swelling of the mammary gland extended upto the naval and
perenium region, this drug promptly relieves the congestion and helps in the
regulation of uterine tone for easy delivery. Due to Pulsatilla, the presentation
of foetus is corrected and the after birth is expelled immediately.

Conlum : In cows which are beyond 3-4 Iactations and those weakened by
high yielding, the mammary gland engorges and starts indurating. Sometimes,
when the mammary gland is lax and shrunken, hard, painful to touch with
stitches in nipples, this drug becomes useful. In case, where mastitis is a
sequele to 3 day sickness (Efemerel fever), this drug acts as a tonic as well
prevents induration of the mammary gland and oS and cervix. This will also
stop induration of ovaries.

Lachesis: If the inflammed mammary gland assumes a bluish colour, then
this drug comes into play. If mastitis is restricted to the left side of the
quarters, this drug is very useful. In advance stages, leading towards
gangrene, this drug will help in combating the septicaemic symptoms.

Phosphorous : This drug is useful in the suppuration of mammary gland
with burning watery effusive discharge. After suppuration, the fistulous
tracks, of the mammary glands can be effectively cured by this drug.

Pyrogenlum : Is a great remedy for the septic states. Thus, wherever, there
is a possibility of septicaemia due to mastitis, this drug can be used. In case
there is a rapid laboratory diagnostic facility available and the bacterial
culture found in the affected gland is isolated and identified, use Streptoccin.
This drug is prepared from the streptococcus, Mercy Nos.433, 434. This
drug has very rapid action especially in its specific effect on fever. In case,
the bacteriological examinations reveal staphylococcus then, the drug
prepared from Staphylococcus Pyogenes, aureus, mercy No.435 and 436,
may be used. This drug is very useful for Syndrome of acute septicaemia
with oscillating fever.

Laccanlum : This drug needs to be used against mastitis. However, it has
very decided effect in drying of milk in lactating cows. Thus, if this drug can
be safely used for drying of lactating cows, it will prevent future mastitis
problems.

AdministratIon of the Drugs : The above mentioned drugs except
Pyrogen, Strepto-Staphylo can be used in 30 potency either in granules or
tinctures. In acute conditions, the drugs such a Belladonna, Arnica, Byryonia
can be repeated four hourly. As the symptoms decline, the administration
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interval can be increased to 12 hours. The drugs such as Pyrogen, Strepto
and staphylo should be administered to check the septic conditions only.
These drugs should be used in 200 potency and the dose if at all is to be
repeated after 24 hours. The drug in granule form can be dropped on the
tongue of the animal or the tincture diluted in water can be spread with the
help of clean syringe on the tongue. In addition to this, few drops of the
tincture can be added to the drinking water as a preventive for mastitis. For
prevention occasional drenching of Arnica and Phytolacca will serve the
purpose.

Conclusion

Mastitis has been treated by employing above mentioned drugs mostly in
rural areas. The problems of organised dairy may be different from the rural
areas. As such, there is vast scope in finding out preventive medication
technic for prevention of mastitis by employing in a wide range of Homeopathic
remedies which can be put to use in veterinary field. This system is being
used in most advanced countries. The list of books on Veterinary Homeopathy
is given below for further reference.

References

The Homeopathic Treatment of Small Animals Principles and Practice by Christopher Day.

The Treatment of Cattle By Homeopathy by G. Macleod.

The veterinary Homeopathy by John Rush.

Homeopathy Veterinary Medicine by E.H. Ruddock
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EMERGING TECHNOLOGIES AND NEWER
CHALLENGES FOR VETERINARY PROFESSION

D.S. Gorhe
BAIF Development Research Foundation,

Kamdhenu Sanapati Bapat Road,
Pune 411 016

Animal Husbandry - An Important Tool for Gainful Self Employment

Animal Husbandry activity is receiving increasing recognition in the Five
Year Plans. This shift can very well be seen from the fifth plan onwards. We
observe that the allocations for Animal Sciences including Dairy, which were
about Rs.430 crores in the V Plan have been augmented to Rs.1 134 crores.
It is expected that during the VIII Plan, there will be substantial increase in
this allocation and may exceed to Rs.1 500 crores.

The number of veterinarians both graduates and post-graduates Is estimated
to be about 27,000 and these are supported by 60,000 stock assistants and
Lab Technicians. These figures give us an idea regarding the scenario of
Veterinary and Animal Health and Animal Production activities at the
national level.

One of the most important factor which has changed the very complexion of
veterinary profession is the fact that livestock industry is today considered
not only as an integral part of sound system of diversified agriculture but as
a powerful tool towards gainful self employment at the doorstep of farmers.
This activity further assumes added importance because it touches the
dispersed and economically weaker rural population. Further it converts the
non-productive livestock population, which was hitherto national burden,
into the productive assets.

There are distinct signs of a remarkable turnabout on this front and the
investment made at the national level by Central and State Governments as
well as the tremendous grit which has been shown by the veterinarians and
other technocrats engaged in the livestock production and management is
already paying dividends.

The dairy product output in the year 1951 was Rs. 870 crores which in the
year 1990 is expected to reach a stupendous figure of Rs.20,000 crores.
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If we have to sustain this growth, it is very essential that we veterinarians, will
have to play a very crucial role in this nation building activity. Opportunities
and challenges that lay before us have never been so exciting and demanding
as what they are today.

It is natural, therefore, that we have to critically assess the various facets of
this challenge. The appropriate research based inputs would have to be
devised to sustain the growth of livestock and these would include improved
management practices, well chalked out breeding strategies, development
of balanced economical feeds, appropriate disease diagnostic services and
preventive care disease containment programme.

As a result of emphasis given to the Animal Husbandry activities, the
population of cross-bred females by 1989-90 would well be more than 10
million animals. If male population is also taken into account, this figure may
swell to about 20 million. In addition, at least 50 million productive cattle in
the organised sector will stand in need of critical inputs. Similarly, the number
of improved breeds of sheep and goats would be at least 30 to 40 million
heads and requirement of broiler chicks is expected to reach 200 million by
1989-90.

Massive investments have already gone for setting up of Biological Production
facilities at Calcutta, Bangalore, Jaipur and Hyderabad (NDDB-IDC Unit).
Strengthening and expansion is being planned in many more of the State
Units like Maharashtra, Hyderabad, Ranipet, Gandhinagar, Lucknow, Hissar,
etc. The anxiety of the Government of India to ensure production of quality
veterinary biologicals could well be appreciated from the fact that a "National
Veterinary Biological Products Quality Control Centre" at Gurgaon near New
Delhi is planned to be established. It is estimated that by now more than 600
million rupees have been invested towards creating infrastructure for the
production of veterinary biologicals.

It is also encouraging to note that the "Disease Containment Programme"
has been introduced in the Southern States Kerala and the parts of the
adjoining States and the allocations of funds for Vaccination Campaigns will
stand augmented.

Furthermore, high disease security laboratories are planned to be establisheJ
at Bhopal. The Ministry of Agriculture is also contemplating to establish a
Reference National Biological Standards Laboratory, which will serve a very
useful purpose towards furthering the development of quality biologicals.
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It is, however, necessary to update the bio-technology for the production of
effective vaccines for high yielding animals. Some of the old timer vaccines
have outlived their utility and have long been replaced by the new generation
vaccines in the developed countries like the United Kingdom, Germany,
France and the United States of America.

Use of better antigenic strains, effective cell culture or other 'in-vitro'
cultivation systems using the glass beads or microcarrier methodology,
glass tubing, use of suspended cell culture systems on multilayered plastic
trays and scale-up operation through use of fermentors, application of bio-
physical methods for purification and concentration of antigens, use of
modern adjuvants of immunity are just a few in the list of updating of the
technology.

Freeze drying, being one of the most important tools in production of a
number of viral vaccines, calls for a critical study of the national needs of the
Freeze Dryers, which should be met with a sense of immediancy.

Towards this objective, an efficient critically well assessed, practical and
appropriate to the Indian conditions 'delivery system' of various Veterinary
Biologicals must receive urgent attention.

Asfaras 'Frozen Semen' technology in cattle development is concerned, the
technology has seen rapid progress in the last decade. Storage transportation
and the use of employing 'liquid nitrogen' is now well recognised. Liquid
nitrogen containers are being increasingly used and the logistic of supply of
liquid nitrogen to remote places is being successfully planned and
implemented.

The A.l. technique has been perfected in Western countries in other species
Sheep, Goat, Fowl and has given good results. There is, therefore, a need
to take up research in this direction.

One of the most important dangers which we have to bear in mind is the
aggression of number of emerging diseases, which are mainly on account
of rapid transport, frequent importation of livestock and birds, dangers of
occult bacterial and viral agents, well preserved under liquid nitrogen (LN2)
and recent trends of livestock production of high yielding animals and birds
through genetical manipulation and intensivisation.

Various emerging diseases will need attention -

Mucosal disease (MD / BVD), Infectious Bovine Rhino-trachaetis / Infectious
pustuler Vulvo-vaginitis (IBR / IPV), Para influenza (PIZ) infection, Blue

204



tongue, Reo and Echo virus infections, Peste-des..petits ruminants, Rabies,
Herpes virus infections, EDS - Egg Drop Syndrome, Rota and Carona virus
infections.

In addition to keeping us well aware of above diseases, we will have to put
in extra efforts towards the collosal losses which we are facing on account
of morbidity and mortality of livestock due to some of well-known conditions
like R.P., FMD, Mastitis, Brucellosis, Coccidiosis, New Castle disease,
parasitic infections, milk fever and metabolic disorders.

It is interesting to note that estimated losses are in millions of tons of milk,
meat and eggs and are about 17.50% in developed countries and in
developing countries like India 100% more i.e. about 35%.

Estimated installed capacity and production of biological products in the
country (base year 1984-85) has been given in Annexure-l.

If we consider that the cattle production is anywhere between 250 to 300
million, then the production figures as available in 1985 seem to be about 80
- 90 million doses in case of R.P., H.S., and B.Q. and in case of F.M.D. to
about 15 million doses.

This production is inadequate; urgent steps will have to be taken both to
increase the production and to improve the quality through upgradation of
technology.

Another point which deserves attention is the delivery systems of various
vaccines and biologicals at microlevel.

Many a time, by the time vaccine reaches the target animals for vaccination,
it has already lost its potency through the thermodegradation. This is
particularly true of viral vaccines such as those for Rinderpest, Foot and
Mouth Disease, New Castle Disease, (Ranikhet Disease), Marek's Disease
(MD), Rabies and Fowl Pox etc. Importance is being given to
thermodegradation in case of a number of human vaccines such as Polio,
Measles etc. F.A.O. has been urging the use of "Special Temperature
Indicator Discs" to be put along with Rinderpest Vaccine so as to monitor the
temperature to which the vaccine is exposed during storage/transit.

Thus to avoid thermodegradation, simple principle of preserving biologicals
in cold from the manufacturer's storage to the end users is important and to
achieve this, a chain of cold storages popularly called 'cold chain' must be
established. The components of cold chain are set out in Annexure-Il.
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2. Preventive Vaccinations Programme Strategy

With specific reference to Rinderpest in spite of various positive claims, the
R.P. is raising its ugly head in the number of pockets in the country. With the
help of E.E.C., Government of India is launching Rinderpest Eradication
Programme.

Wherein more than 200 million doses of Tissue Cultured Rinderpest Vaccine
- TCRP vaccine will be required. It is interesting to note that as a result of
devastating outbreaks of Rinderpest in Africa resulted in F.A.O./E.E.C.
sponsored Pan African Rinderpest Eradication Programme. Planning,
logistics of supplies of vaccine, macro and micro level cold chains, adequate
extension and propaganda material and meticulous operational plan prepared
by team of experts was gone into.

It is important, therefore, to take up these details into consideration and
appropriately prepare a tailor-made plan for our country.

To make preventive Health Cover Programme effective, the following points
need careful consideration and planning

Availability of good quality product(s).

Proper transportation of vaccines/storage and providing cold chains upto
the operational area.

Wherever feasible, a smaller dosage packings, e.g. for Rinderpest
Vaccine upto 50 doses packing.

This will ensure that under the Indian field conditions and at any given time
vaccination time will not exceed more than one hour, which will minimize the
chances of thermodegradation.

Ills advisable to undertake vaccination programmes in suitable season(s).
For instance, Rinderpest Programme of vaccination to be undertaken during
November10 February (Cold Season) and in the cold hours of early morning
and late evenings.

Vaccination in face of outbreaks - In the vase of outbreaks ring vaccinations
are being undertaken. It is essential to identify possible entry of infection.
I) Identify the affected area, and
ii) Vaccinate from periphery and reach to the focus of infection, from

periphery to centre and not vice-a-versa.
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A - Zone - Very few animals incubation period or early infection.
B - Zone - few animals affected.
C - Zone - more animals affected.
D - Zone - large number of animals affected.

Vaccinations should start from A-zone - Large number of clean animals
could be vaccinated, only few animals would be in the incubation period. This
situation progressively changes as we go to the 'infected zone' D. If
vaccinations are started from B Zone, a large number of animals will be
already affected prior to vaccination and this situation will lead to a 'lingering
disease' so called vaccine failure(s) due to 'disease appearance in a number
of animals inspite of vaccinations'. In such a situation, the outbreak will
continue to smoulder.

It is observed, when vaccinations, are carried out at the focus of infection,
there are a large number of animals in different physlo-pathological status
some in early incubation period, some in late incubation, some already in
stage of early incubation and some in advanced stage of infection.

Post vaccinal responses of these animals would be different and it may not
be uncommon to observe appearance of disease in vaccinated animals and/
or lingering disease in a number of animals.

Clean vaccination programmes should be undertaken, which will keep the
animals always in the zone of protection thereby ensuring the maintenance
of a high degree of herd immunity.

Spread of the disease as caused by migratory animals and/or transportation
of animals. Proper care with preventive health cover prior to transportation
of animals should become obligatory. This is very important in events of
drought,. floods and cyclones, etc. when migration and epidemics are
frequent.

A health record of each along with registration to be maintained (specimen
enclosed) for planning and implementation of P.H.* cover strategies.

This will strengthen and ensure as well as insure success of Animal
Production Plans and Targets.

When I look back to the years that have passed since fifties and the progress
that we have achieved in the last three decades, I am particularly proud of
achievements on the Animal production side through improved principles of

207



population genetics. The careful and painstaking research on planned
breeding and cross breeding by way of importation of superior germ plasm
has proved to be one of the most important key factor towards the progress
achieved.

However, as I look to the present and future technological advances, it
worries me to think as to whether we are preparing ourselves to receive
present-day advancements of scientific developments in our related areas.

Biotechnological breakthroughs have done wonders. A bull of high genetic
merit through appropriate semen collection technology can successfully
impregnate more than 30,000 to 40,000 cows and can pass on its own
transmissibility traits. So also heifer of high genetical merit can now produce
anywhere between 25 to 50 progeny of equally high genetical merits within
span of one year through the technique of Multiple Ova Embryo Transfer
(MOET). This number can increase many-fold once the technique of Ova
splitting and splicing of embryoes becomes routine in next couple of years.

It is heartening to note that the department of Biotechnology and the
technology mission in Dairy and allied sciences have given high priorities to
these areas.

The frontiers of science have already ingressed at molecular level and
through genetical engineering, vital immunity producing genes are being
cleverly put into genetic apparatus of innocus bacteria like E.Coli. Recent
success of cloning and taming of R.P. virus in such a manner gives us a hope
of containing this deadly menace of dairy cattle.

Identification of specific viral proteins and further genetic engineering
through DNA recombinant applications we can expect a safe vaccine for a
number of diseases in the next decade.

So also, monoclonal antibodies through hybridoma techniques have opened
up possibilities of exacting diagnostic procedures through Enzyme Linked
lmmuno-sorbent Assays (ELISA). Through these techniques even pregnancy
diagnosis can be made quicker and with reasonable accuracy.

DNA probes are expected to give precise information on the molecular make
up of viruses.

Large scale application of microprocessors is capable of giving you, the
amino-acid sequences of number of targeted viruses. So also more and
more computer applications are now available for bench mark surveys, data
processing, informatics, quality and process controls.
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New tools of computer analysis are giving vital information on the reasons
as to why some important diseases like mastitis and metritis prevail with
more frequency in one herd local than other. Thus, this Ecopathological
concept when further applied to the analysis of in-vivo study of blood, sera,
and other body fluids, it is possible to predict the epidemiological status of
herds and the vulnerability of them to certain diseases.

Similarly, biotechnological applications can produce Somatotropins for
increased growth and better productivity of animals.

Vaccines been developed which, if injected intratesticularly, can sterilize the
bulls and thereby increase the pace of castration work, eliminating the use
of age-old methods.

In these scientific developments, how are we going to participate? We will
have to revamp our veterinary education system and probably it is time that
we consider giving new orientation to curriculla.

While on one side, we will have to strengthen our departments of Genetics,
Gynaecology, Epidemiology, Disease Diagnostics, Microbiology,
Communication and Informatics, Extension and Extra mural training and
while on other side will have to see that we do not forget the farmer for whom
we are developing these technologies.

The technology will have to be relevant, with appropriate delivery system to
take this upto farmers' doorstep. We veterinarians will have a new role as
agents of change towards socio-economic development of farmer through
extension of appropriate technology.

Technological innovations must consider the organic changes which we
face, and the dimensions of challenges, therefore, change. Obsolescence
of technology is the order of the day. Our pace of technological progress will
have to be quicker.

The scientific environment will have to be revamped, group dynamism in
research will have to be infused. Active communication between research
groups will have to be strengthened.

Never in the past, we veterinarians had such an important role to perform in
the national progress. We must, therefore, today take a pledge that we will
make the best of this opportunity and bring up the reputation of our noble
profession to new heights.
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Annexure-I

List of Veterinary Biologicals and Diagnostic Agents Installed Capacities and

Production
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Name of Product EstImated
Annual
RequIrements
(Approx.
In mIllIon
doses)

Installed
Annual
CapacIty
(Approx.
In mIllIon
doses)

A) Bacterial Vaccines
1. Anthax Spore Vaccine 4.5 4.6

2. Haemorrhagic Septicaemia Vaccines 85.0 75.0

3. Black Quarter Vaccine 45.0 28.6

4. Enterotoxaemia Vaccine 14.0 18.0

5. Multicomponent Clostridial Vaccine 1.5 7.0

6. Brucella abortus Strain 19 Vaccine 0.11 0.5

7. Fowl Cholera Vaccine 0.13 0.12

8. Fowl Spirochaetosis Vaccine 0.010 0.015

B) Viral Vaccines

1. Rinderpest tissue cultured Vaccine 65.0 53.0
2. R.P. Goat adapted vaccine 30.0

3. Sheep Pox Vaccine 2.5 1.2

4. Ranikhet disease vaccines 365.0 252.0

(F/Lasota/R2B)

5. Fowl Pox Vaccine 63.0 78.0

6. Rabies Vaccine 6.5 10.0

7. Swine Fever Vaccine 0.8 0.3

8. Marek's Disease Vaccine. 83.0 26.0

9. Foot and Mouth Disease Vaccine 14.0 44.0

C) Diagnostic Antigens

1. Brucella Antigens 0.135

2. Salmonella Antigens 0.09 64000 doses

3. Johnin 0.1 0.1

4. Mammalian Tuberculin 0.150 1.5

5. Mallein 0.01 0.1



An nexu re-Il

Cold - chain Components

Storage of thermodegradable vaccine at cold room temperature at + 4°C and minus degree

storage for freeze dried vaccines at the manufacture's place.

Transportation in thermocol boxes with chilled (frozen) packs which will ensure the
maintenance of ambient temperature between +4°C and +12°C.

Transportation of vaccine + chilled packs by the fastest transport means, preferably by air

for long distances and in hot season and transportation by fast trains in the cold season.

Immediate unloading of vaccines and transferring to 'Cold Rooms' or Refrigerators at the

intermediate receiving stations or at the State Biological Units which may in turn be the
Distributing Centres of the vaccines.

Adequate care must be taken for an uninterrupted supply of electricity by providing diesel
generating sets. Portable sets are now readily available in the country.

Transportation to District or Taluka places again in cold chains and storage in Deep
Freezers, Refrigerators, etc. at these places.

(Ice must be made available at these centres if electricity supply is irregular and diesel
generating sets are not provided).

Ice boxes, ice thermos flasks, hermetically sealed plastic containers must be made
available during vaccination campaign.

Refrigeration fitted vans along with audiovisual promotional material must accompany
vaccination campaign. Ice supply and other inputs could be monitored through such vehicles.

One of the most important facts that the concerned decision makers should not ignore is
to plan 'Cold Chain' along with the planning of veterinary vaccine producing activity. It is very

important that State Government(s) when planning for investment to establish Veterinary
Biological Station must give adequate attention to the system of the organisation of chains
upto micro level.
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HEALTH PROBLEMS AND TREATMENT

P. A. Deore
BA/F Development Research Foundation,

'Kamdhenu', Senapati Bapat Road, Pune 411 016.

Endoparasltism

Parasite means 'those who live on others'. In the nature we get varieties of
parasites, in animals, particularly in dairy animals and growing livestock.
Internal parasites (to which, in common languages, we call as worms) pose
a problem, because they, by virtue of their number and their habits make the
animal weak and unthrifty. This results in economic loss. Following are
different varieties of ertdoparasites.

Nematodes Round worms
Cestodes Tape wroms
Trematodes Flukes

Many parasites are specific to a species of animal, while other may infect
several species including cattle - sheep - horses, rabbits, and goats.

In general, endoparasites pose a serious problem in wet, and temperate
climate. While ectoparasites tend to cause the greatest losses in dryer
areas. However there is a considerable overlap in the incidence of endo and
ectoparasites. Both types together cause more damage than caused by
single parasites.A herd heavily infected with lice will be more severely
affected by a sudden build up in round worm parasites, than would a herd
that is free of ectoparasites.

I. Classification - Site wise

Rumen & reticulum Paramphistomes (T)
Abomasum Haemonchus (N)

Ostertagia (N)
Trichostrongylus (N)

Liver - Fasciola (T)
Small intestines Immature (T), Paramphistomum.

Coopena (N), Nematodirus (N),
Toxocara (N), Immature Oesophag-
ostomum (N). Strongyloides (N).
Trichostrongyle (N). Monezia (C),
Bunostomijm (N).

Colon Oesophagostomum (N), Trichuris (N).
Cecum - Trichuris (N).

(N = Nematodes, C = Cestode, T = Trematode)
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H. Classification - Groupwise

Nematodes

Cestodes

Trematodes

Name, Size & Location of worms

Bunostomum, Cooperia, Dictyocaulus.

Haemonchus, Nematodirus, Oesophagosto-mum,

Ostertagia, Parafllaria, Stephano-filaria,

Strongyloides, Thelazia, Trichostrongylus,

Trictiuns and Toxocara.

Cysticercus, Echinococcus, Moniezia.

Dcrocoelium, Fasicola, Paramphistomes,

Schistosoma.
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NEMATODES Size Location Significance
(approx.)

1. Bunostomum 10-28

mm.

Small

intestine

Poor growth Blood loss,

anemia bottle Jaw;
bloodyiiarrhoea.

2. Cooperia Small

reddish

Small

intestine

Anaemia, poor growth.

10mm.
3. Dictyocaulus 8 cms. Trachea, lungs Lung affection.

4. Haerrgnchus 10-30 mm Abomasum Most pathogenic
nematode.

5. Nematodrius 25mm Small intestine. Ls of body weight.
6. Oesophago- 14-22 mm Large Cause damage to intes-

stomum intestine. stifles, diarrhoea,

anaemia.

7. Onchocerca 30-60 mm Under the skin Skin damage.

8. Ostertagia 9 mm Abomasum Leakage oftlood and
blood proteins into gut
due to damaged cells.

Bottle Jaw.

9. Paralilaria - Nodules under

the skin.

Skin damage.

10. Stephanofilaria. 8.5 mm Skin Inflammation, lesion.

11. Strongulo ides. 3.5 to 6

mm.

Small intestine. Lung-damage, bloody

diarrhoea.
12. Thelazia. 7-18 mm Eye Eye damage.

13. Toxcara 5 mm wide SmalJ intestine. Diarrhoea weight loss.

30 cm long
14. Trichostrongylus. 5 mm Abomasum and

small intestine.

Diarrhoea, weight loss.



Cestodes
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These worms have a definite type of life cycle. When one knows about the
lifecycle, we can take corrective measures, to control them.

The gastro-intestinal round worms including Haemonchus, Ostertaiga,
Trichostrongylus, are important parasites of cattle. They cause heavy
economic loss.

Nematodes - They are elongated, cylindrical and tapered at both ends.
Adults range from less than a millimeter to 30 centrimeter in length.

Cestodes - They are flat, ribbon like. They absorb nourishment directly from
their outercover - from the gut contents of host animal.

1. Cysticercus 7.5-9 mm Small intestine
of humanbeing.

Human-principle host.

2. Echinococcus 2-5 cms. Small intestine
of dogs.

Cysts in cattle at
different sites pose a

problem.

3. Moniezia 2.6x6
cms.

Small intestine
of cattle.

Reduced body weight.

Trematodes

1. Dicrocoel ium. 6-10 mm
Long

Liver & Gall
bladder.

Liver damage.

1.5-2.5
mm wide

2. Fasciola
gigantica

25-75 mm
long,

12 mm wide.

Liver, gall
bladder

Poor growth,
anaemia.

3. Fasciola 30 mm x Liver, gall Poor growth, anaemia
hepatica 13 mm. bladder

4. Paramphis- 5-13 mm Rurnen small Severe diarrhoea and
torn urn. long,

2-5 mm wide.
intestine, weakness.

5. Schistosoma 8-28 mm Blood vessels. Diarrhoea and
constipation, anaemia.



Trematodes - They are flat - unsegmented worms.

Life Cycle - Animals harbouring mature parasites is called as definitive or
principal host. Immature stages of some parsites partially develop in insect,
snail or another mammal. These animals ar called as intermediate hosts.

All the cestodes and trematodes require intermediate hosts. These parasites
are said to have indirect life-cycles.

Parasites that reproduce without an intermediate host have direct life-
cycles. Once infective parasite forms have entered the principal host, they
grow to maturity. The time from the entry of the infective stage to reproductive
maturity is known as the 'prepatant period'.

Most parasites develop partially before they are capable of infecting principal
host.

Host animals are infected In tour ways.

By ingestion of an infective larvae. It may be in free living form or encysted
form. (Round worm, liver fluke).

By ingestion of intermediate host. Principal host may ingest an intermediate
host. (Moniezia).

Parasites actively penetrating the principal host. e.g. Larvae of
Bunostomum, Strongy bides may infect by skin penetration. Following
infection, larvae are transported via blood to the lungs, from there to site of
maturity.

Parasites may be transmitted in the womb, crossing the placenta;
infecting the fetus before birth. These nematodes may also pass in the
cobostrum to the newborn.

The life cycles of each types of worms is more or less same. They are:

Nematodes: Females lay thousands of eggs, they passout in the dung of
animals. When environmental conditions of warmth and moisture are
favourable eggs deposited in the faeces develop to first larval stage (L.1) and
hatch in several hours. If the conditions are unfavourable eggs mature slowly
or die out. Hatched larvae survive on pasture, feeding mainly on bacteria.

Larve moult and turn into second stage larvae - L2 and then to stage three
larvae L3. This third stage larvae is infective to cattle. In cool hours these
larvae stay at the base of the grass, and as the sun shines, they migrate up
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wet blades of grass and settle near the top. (Swimming in drops of dew).
They are eaten by cattle and thus they settle at prediliction site appropriate
to their species.

Hook worms (Bunostomusm) although Nematode, have different life cycle.
Its larvae infect the animal by boring thrQugh the skin.

In lungworms the first stage larvae are passed in the faeces.

In thread worms (strongyloides) larvae infects the animal in both ways, by
ingestion and by penetration.

Cestodes - (Tapeworm) : The gravid (pregnant) portion of the worm
(proglottids) break off from the end of the worm and is passed in the faeces.

Proglottids either decompose in the body or outside and eggs are released.
The eggs are eaten by the mites. These mites are eaten by the cattle.
Some tapeworms utilize domestic animals as intermediate hosts.

Trematodes - (Flukes) : Adult flukes lay eggs - which passses in the faeces.
Eggs hatch in the water to free swimming larvae called as miracidium.
Larvae enters the snail and multiplies. Swimming cercaria leaves the snail.
They encyst on grass to form metacercaria cattle eat these meta-cercria on
the grass, which develop in mature fluke in the body.

Immunity: Animals develop immunity to parasites to which it is exposed.
Since young animals have less exposure, they tend to be more suseptible;
while older animals are resistant. Thats why death and diseases due to
parasites are seen more in young calves. Some older animals that become
immune rid themselves of most of the infecting parasites. This is known as
self cure. In other cases parasites evade the host's immune response and
infection persists in the older animals - thats why they require treatment.

There is a seasonal variation for 'worm load'. In India, rainy season with
warmth (July-Aug-Sept.) helps to increase worm load, if animals are sent for
grazing.

Damage to the Host : Different parasites vary from damage sites inflicted
on the host.

a) Mechanical - It is a physical damage produced in several ways. Feeding
parasites may destroy tissues and cause wounds. This may result bleeding
from the small vessels that line the wall of the digestive tract.
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b) Digestive - Parasites destroy useful ceUs of the body, small pieces of
intestinal wall. (Paramphistom). Some parasites destroy the cells of the
stomach which secrete digestive juices (Ostertagia).

C) Depletive - Parasites absorb food which host has ingested for its own
purpose. The host is deprived of it, and it gets weak.

Allergenic - Chemical componants from the parasites are foreign to the
host (ascarids). Strongyloides also cause allergy. Its penetrating larvae
results in itching.

Anaemlc - Blood loss results in anemia and loss of iron. Parasites ingest
large amount of blood from the host. Some parasites secrete anticoagulant
material which results in bleeding.

Some parasites cause damage by mechanical, toxic and allergic reactions.
Continuous erosion of fluids result in diarrhoea. Fluid lost from blood into gut
contains much albumin, which reabsorbs water from tissues and results into
odema.

The incidance of parasitic diseases vary greatly.

Poorly fed animals suffer more, but optimum nutrition does not offer
complete protection.

Poor Nutrition - Trichostrongylosis is more in sheep/calves.
Excellent nutrition but favourable environmental conditions Haemonchosis
- in sheep/calves.
In calves - haemonchosis, ostertagiosis can occur in either of above
nutrition.
Specific nutritional deficiency such as cabalt, copper, phosphourus, or
protein reduces animal resistance.
Dung pat can act as resoervior for larvae, for 5 months in summer and 7-
8 months in winter and when the outer covenng softens by rain. Larvae
come out. Breaking up of dung pat and introduction of suitable dung
beetles help in worm control.
Feed contaminated with stools in the bran spreads infestation.
Because of the possibility of the cross infection, different species of
animals should not be grouped together.
Larvae can remain alive for 6 to 8 weeks under favourable conditions of
warmth and moisture.
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Areas with severe winter and dry summer the load is low, but when winter
is mild and summer is wet, serious outbreaks come up. Insect vectors also
play a part (in Filirodea).
Immunity to helminths is transient and is less efficient to the immunity to

micro-organisms. (May be because they do not reproduce in the host).

Control Measures:

Control of parasites is a group treatment. Presence of one clinical case,
needs whole herd to be treated.
Have balanced nutrition.
If there is pasture, have rotational system for grazing.
In housed animals, feed and water should not get contaminated with dung.
Do not group young and old animals together.
Give broad spectrum anthelmintics having 90% efficacy. Give medication
twice per year for whole herd.
Have timely diagnosis; by fecal examination.
In order to find out a clinical case, examination of faceal samples of the
herd, at regular intervals is necessary (in calves at the interval of 15 days,
before and after monsoon, for 3 to 4 times in a year). Mere presence of
an egg in the stools does not indicate, medication. Clinical symptoms,
eggs per gram (of stools) will indicate extent of infestation.

The control measures mainly depend upon

Knowledge of live cycle of parasite in relation to climatic and biological
factors.
Immunological competance of animal to particular parasite.
Relationship of antiparasitic drug to parasitic immunituy.
Efficacy of drug on different stages of parasites.

Antiparasitic drugs should reduce worm burdens to a tolerble level (95%
efficacy of drug). It should be safe for the host, and have a broad
spectrum.

We do not get strong immunity in case of parasites. For tapeworms, certain
nematodes, flukes there is very little evidence of passive immunity.
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In the animals varieties of drugs are available for different types of worms.

Heterocyclic compound

Benzimidazoles
Imidazothiozole

0. Tetrahydropyrimidines
Organophosphorus Compou
Others

Phenothiazine
Piparazines.

- Thiabendazole and others.
- Levamisole, Butamisole, Fabental.
- Pyrantel, Morantel.
nds.
- Miscellaneous.

All above varieties have been tried with different grade of efficacy.

A. Heterocyclic Drugs - Phenothiazine - It has 100% efficacy for
Haemonchus and Oesophagostomum; however, its efficacy for Ostertatgia,
Trichostrongylus and Bunostomum is about 75%. It has poor activity for the
nematodes of intestines. (Cooperia, Nematodirus, Trichostrongyls).

Piperazine - Efficacy is 52 - 100% for ascarids.

Benzimidazoles and Thiabendazoles - Excellent for G.l. tract nematodes
(except whipworms) like Hacmonchus, Trichostrongylus, Bunostomum,
Oesophagostomum and Strongyloides.

When we see the chart for efficacy of different drugs - on different varieties
of worms, Oxfendazole and Fenbendazole appears to be more efficacious.

Levamisole is next to these Benzimidazoles in efficacy but it has other
advantages.

It can be given in injectable form. The efficacy of oral and
injectable form is the same.
It has knmunomodulatory effect.
We recommend Levamisole - for cattle and sheep (Not for dog and cat).

Mastitis

Mastitis is an inflammatory change of the mammary gland which, along with
physical, chemical and microbiological changes, is characterised by an
increase of somatic cells, especially leucocytes in the milk, and by pathological
changes in the mammary tissue.

Let us know in brief as to how the disease occurs, what are the losses and
what is the latest treatment, and the different control measures.
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A.1 How the Diseases Occurs.
Unhygenic conditions of the byre and improper milking practices.
Insufficint space for a cow in a byre.
Individual suseptibility of the animal.
Heat or cold stress.
Udder trauma - Hitting/trading/barbed wire injury.
Increased humidity and temperature of atmosphere.
Fodder (Oestrogenic effect)

A.2 Know the Defence Mechanism of the Udder.
a. The structure (skin - muscular coat sub mucous - mucous

membrane; sphincter of teat tip, Furstenbergs rossettee).
b. Bacterial inhibitors of milk.

I. Lactoperoxidase, Thiocyanate.
Xanthine oxidase.
Lacto transferrin.
Lysozyme.

c. Immunological factors of milk and other factors.
igG, IgA, 1gM - their proportion and concentration.
Teat secretions and their role.
P.M.N. activity
Teat shape and incidance.
Heritability to the disease.

A.3 The Loss Due to Mastitis

1 Loss due to reduced milk.
2 Loss due to culling of cow.
3 Treatment cost (medicines/visit fees)
4 Extra labour.
5 Discarded milk (not followed in India)
6 Losses to due to subclinical mastitis

The losses due to sub clinical mastitis (Hidden-unseen from out
side) are far more than clinical mastitis. In a limited area when
survey was done with C.M.Testing, it veried from 7% to 30%.

The loss of milk due to sub-clinical mastitis on the C.M.Testing
grades is estimated to be as under
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C.M.T. grade Loss of milk/day/quarter

430 ml.
990 ml.

1760 ml.
2600 ml.

I'

U

U

U U

It is also said that behind every clinical case there exists 4 to 5 sub clinical
cases.

7 The loss in milk production is estimated from whether the treatment was
given to the cow during dry period. This is because some infections get cured
when treated, while new infections may get in. New infections may also get
in after calving. All these infections have total effect on loss of milk. It is
estimated as under :-

8 Even when dry cow treatment is given few (and not all) infections get
cured, new may get in. In one study it was worked out to be as under :-

During drying 25% of the quarters got infected.
In untreated cases 65% of the quarters got cured of their
previous or existing infections while 16% new infections got in.
In treated cases 81% quarters got cured of the existing
infections while 6% new infections got in.

From this data we can estimate as to what is the loss, due to mastitis, in a
herd of 25 cows (100 quarters) -

Untreated group Treated group
(25 Quarters are affected)

65% quarters get cured i.e. (16.25) 81% quarters get cured - i.e. (20.25)
8.75 quarters remained. 4.75 quarters remained.

16% new infections get in i.e. (16.00) 6% new infections get in - i.e. 6 quarters get
quarters infected. infected.
Thus 8.75 + 16 = 24.75 total Thus 4.75 + 6 = 10.75 total quarters
quarters affected. affected.
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At drying At calving Yield of Milk Loss of Milk

No infection No infection 100.00% Nil
Infected Negative 88.70% 11.3%
Infected Infected 67.80% 33.2%
Negative Infected 63.40% 36.6%



If herd average is 3000 liters; then the loss will be @ 35% per quarter/
infection.

9. In an individual cow the role of immunoglobutlins and its effects to control
the disease is as under :-

Milk contains 0.08% immunoglobulins. Thus a cow giving 10 litres of milk per
day will give 8 gms. of immunoglobulins. One gram of immunoglobulin (IgGi,
lgG2, lgA,lgM) contains 6.02 x 1023 molecules. The molecular weight of 1gM

8 x 6.02 x 1023
is 106 thus 10 6 molecules will be present in 10 litres of milk. It

comes to 8 x 6.02 x 10 17 molecules.

It requires 10 molecules to kill one organism. Therefore 8 x 6.02 x 1014
organisms can be killed, by the total immunoglobutins present in ten liters of
milk.

A.4 Detection of Mastitis

There are broadly two types of methods for detecting sub-clinical Mastitis.

Tests for the presence of causative organisms.
Tests for chemical, physical or physiological abnormality in the milk.
They are called as indirect tests.

Indirect Tests are divided into :- a) Simple Rapid Test &
b) More Sophisticated Test

A. Simple Rapid Tests
Indicator paper (Bromo-cresol purple)
Strip cup
C.M.T. (California Mastitis Test)
Testing of milk for saltiness
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24.75 3000 x 35 6496.35 liters of milk is lost in untreated-----
group. (From 24.75 quaertrs).

6.187 X
100 -

and

10.75 3000 x 35 2821.87 liters of milk is lost in treated group.
2.687 x

1004 (10.75 quarters affected).



B. More Sophisticated Tests
pH value
Chloride content
Electrical conductivity (mainly NaCl)
Chloride to lactose ratio
Cell count (or Brabant test)
Casein number

There is generally a broad co-relation between all of them. Some times two
or more indirect tests measure the same property. Electrical conductivity is
the most reliable indirect test for detection of mastitis. Different tests are as
under :-

TEST PROPERTIES MEASURED

Bromcresol purple pH value

Taste Sodium chloride content

C) Chloride concentration Sodium chloride content

d)Electrical conductivity Electrolyte mainly NaCI

Resazurine

Catalase Number of somatic cells

Sediment

Cell count

Rennet pH value, protein distribution

and calcium content.

9) Anionic detergent Protein distribution

h) Casein number Protein distribution

The conductivity of milk is a function of electrolytes dissolved in it. In milk the
chief constituents responsible are chloride, sodium and potassium; with the
calcium magnesium and phosphate playing a relatively minor role.

Any variation in salts vary the conductivity. The sodium and potassium ions
in milk are responsible for conductivity from 49 to 78 per cent.

Normal milk contains about 0.12% chloride, 0.14% potassium, O.12%
calcium, and 0.06% sodium (Lactose 4.7 to 5%).

Insoluable particles in milk (such as fat) reduce the conductivity of milk.
When fat is removed from milk, conductivity will rise by 11 %. Leucocytes;
somatic cells also affect in same way. Homogenisation do not affect
conductivity.
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In mastitis there is fall in lactose content of milk and extra sodium chloride
is secreted in milk to maintain the osmotic pressure.

The lactose in normal milk is 4.7% -5% which exert osmotic pressure of 3.03
atmos.

The alkali chlorides (0.1%) exerts osmotic pressure of 1.33 atmos. Thus a
fall of 44% of the lactose (fall by 2.06% lactose) would require an increase
of 0.1% in the alkali chlorides to maintain the osmotic pressure at its normal
value.

Individual quarter in mastitis, varies in secretion of lactose as compared to
normal milk.

Normal milk - 40 - 55 x 10 mhoms.
Mastitis milk - 34 - 94 x 10 mhoms.

Mastitis causes changes in the composition and properties of milk, of alt
these, conductivity is the one which can be most quickly and easily
measured.
500,000 cells/mI with 49 x 10 mhoms is taken as standard for infection.

Following invasion of teat canal there is increase in leucocytic count -
followed by biochemical changes. It may be necessary to do repeat testing
of milk for detection of presence of organisms. Some times five to six times,
one has to test the milk (because organisms are present when there is
breakdown of tissue) while the chemical change in milk (although slightly
delayed) is persistant until the disease is cured.

One can do it on aged samples also -
Control the temperature
For 10°C rise in temperature the conductivity of milk increases by
1 x 10 mhos.

Vaccines are not popular because -

They are strain specific. They do not have action on heterologus strains.
Booster doses are required to be given.
Circulating antibodies do not pass Iflij milk - in effective concentration
in normal animal.

There is another method of infusion of vaccine by intramammary route
during non lactating period; in this method immune response is seen. It
increases only lgA.
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It is speculated that local stimulation would increase specific IgA, while
systemic stimulation would result in specific lgGl, lgG2 and 1gM. The
innoculation route near supramammary Iymphnode (s/c) is said to be more
effective than I/muscular vaccination.

Changing level of estrogen and progesterone in last 4 to 6 wks. of pregnancy,
exert a controlling influence (directly or indirectly) onthe selective transport
of lgGl to lacteal fluid.When combination of oestrogen and (0.1 mg/kg/day)
and progesterone (0.25 mg/kg/day) was injected for 7 days in non lactating,
non pregnant cow, mammary gland filled with lacteal fluid which contained
79 gms. of IgGI.

Remember these Points

1. Critical time for getting udder infection is -
at calving and
early dry period.

2. Sub clinical metritis has relation to sub clinical mastitis.
3. Feeding of Legume silage, because of its high oestrogen, contents

results in moremastitis attacks.
4. Even minor stress factors reduce flow of blood to the udder. (change

in diet, climatic variation, vaccination, deworming).
5. Vaccines against Streptococci, Coliform, Corynebactena, Mycoplasma

have been made and tried however, the success is variable. No
vaccine has been made against staphylococci.

6. After pothogens are eliminated by antibiotic treatment, it may take as
longas 5 weeks for the cell count of milk to return to normal. These
quarters are more suseptible to additional trauma and stress factors.

7. Heavy feeding for getting more milk is a physiological stressor -
to produce clinical mastitis - in cows in whom subclinical mastitis
existed before.

8. More attacks are seen in cows fed with legume grass mixtures as
green chop, then the cows fed the same feed as silage. These
attacks were more from 31 days post partem to day 30 of next
pregnancy.

9. Oestrous has no effect on somatic count, Neutrophils, phagocytosis,
or milk production.

10. individual susceptibility plays a great part.
11. Milk fat globules reduce intracellular killing of organisms by

PMN leucocytes.
12. Stage of pathogenesis is more important than sensitivity of

organisms.
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Treatment Principles

Stage of lactation - it relates to volume of milk produced.
Frequency of treatment - Because major portion of medicine is
removed in next milking.
Influence of fibrous tissue in the quarter. It is a barrier between
drug and organism.
Degree of swelling or oedema - Severe swelling inhibits

dispersion of drug.
Biochemical properties of drug and vehical used play important role.

Treatment

1. There is no fuliproof, one shot treatment which will be effective for
complete cure.

The principles of treatment are as under :-

Know the nature of the disease, for example peracute, acute, subacute
or chronic.

Know the stage of lactation - quantity of milk given by individual quarters.

Selection of a proper drug. Susceptibility of organisms to drug Effectiveness
of the drug in the laboratory may not have same effect in vivo (in animal
body).

2. Combination of drugs - while using combination of drugs individual drug
must show actMty against causative organism. The combined drug must
have added advantages, for example :-

On S.aureaus Novobiocin is 40% effective ) combination of them
and Penicilline is 33% effective ) is 49% effective. Thus this

combination is accepted.

3. Vehical used - Lipid solubility of the drug has good penetration.

4. Choice of drug will also depend upon previous success of that drug in the
herd; and also on the herd area involved. Drug effectivity will very from one
byre to another and also from one cow to another.
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5. Know the effective antibacterial concentration of the drug in normal and
mastitic milk.

Give same type of drug intra-mammary and paraentral.

Know the drugs which inhibit the activity of P.M.N., which act in natural
defense mechanism.
Some antibiotics have neuromuscular blocking activity. When such drugs
are given in peracute cases (with toxaemia) animal may collapse (ex.
Gentamycine).

Presence of odema, fibrous tissue in the udder and swelling reduces drug
penetration.

Use of supportive drugs/ancillary drugs is beneficial. Example -
Enzymes (Streptokinase, strepto dornase)
Vitamins, Corticosteroids, Trypsin, D.M .S.O., Oxytocin.
Fluid Therapy - teat dipping, (Liquid paraffin therapy). Nursing and proper
care of animal.

Collection of milk sample, sensitivity test.

Control of Mastitis

Proper hygiene of byre. Therapy alone will not be effective.
(Spray lime powder in byre - once/week.)
Proper milking. (Washing & drying of udder, proper milking method).
Early detection/Dry cow treatment.
Use of Proper drug - minimum treatment should be given for 3 days.
Supportive treatment/Teat dipping.
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Example Normal Concentration Mastitic Dose used
Milk in Milk Milk

(microgm./ml.).

Benzyl 4 hrs. 0.1 10 hrs. 20 mg/kg.
penicilline

Benzathine 12 hrs. 0.05 24 hrs. 8x10 3 l.U.
Penicillin

Dihydro 6 hrs. 0.5 10 hrs. 20 mg/kg.
streptornycine
Know the total quantity of medicine to be given.
(intra-muscular or intra/mammary).



In a commercial herd, following suggestions can be made:
Keep records of cows/quarters treated and drugs used.
Know and record the repeat treatments.
Identify chronic carriers - cull them.
One case of mastitis should have one quarter affected/once.
Thus ideal target suggested is
35 cases / 35 tests / in 100 cows I year.
25% cows affected once / year / with one quarter.
5% cows affected twice / year / with only one quarter affected.

Remember half the cows treated in lactation remain carriers.
(esp. staphylococci infection).

Classification of Antibacterial drugs according to their potential distribution
throughout the udder after parenteral and Intramammary administration is
as under (Ref. JAVMA 176/10) 25.5.80/Ill.
(Determined from the milk/serum drug concentration ratios).

Parenteral Intramammary
Good distribution

Suiphanilamide (use four times at Suiphanilamicle
Erythromycin 12 hr. interval) Erythromycin
Oleandomycin Oleandomycin
Tylosin Tylosin
Spiramycin Spiramycin
Liricomycin Lincomycin
Clindamycin Clindamycin
Chioramphenicol *Chloramphenicol

Trimethoprim Trimethoprim
Tiamculin Dapsone

Nitrofuranas
Ampicillin

Novobiocin
Rifamycin

Limited Distribution

Penicillin (3 times at. Penicillin G.
Cloxacillin 24 hr interval). Cloxacillin
Ampicillin *Tetracydines
Amoxycillin Cephoxazole
Cephalosporin
Tetracyclin
Novobiocin
Rifamycin
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Poor DistributIon

Dihydrostreptomycin Dihydrostreptomycin
Neomycin Neomycin
Kenamycin Kenamycin
Spectinomycin * Gentamycin

Gentamycin Polymixnis
Polymyxin Low MIC concentration,High

i/rn availability, low serum
protein binding, non ionised
in serum, lipid soluable.

* PMN activity slower.

Organisms may be sensitive to the use but the drugs do not reach to the
organisms.

Parenteral injected drugs - its concentration in milk depends upon its passive
diffusion from blood to milk.

A. B. C.
Lipid solubility Degree of Ionization Extent of protein
(More soluable Non lonised (Weak binding non protein
more diffusion base) more, diffusion bound more diffusion.
in milk), chemically.

Ionization depends
upon pH of surrounding.

ANTIBIOTICS USED IN DRY COW FORMULATION

229

ANTIBIOTIC Dose/quarter Half tIme
life (days.)

Duration of
effective conce-
ntratIon (days)

Procaine penicillin 1.2x10 6 I.U. 0.8 5- 10
Benzathine penicillin 1.2x106 t.U. 1.5 10-15
Dihydrostreptomycin 1000 mg 5.7 5 - 10
Benzathine cloxacillin 500 mg 8 15 -25
Neomycin 500 mg 7.4 5 - 10
Novobiocin 500 rng 5 15 -20
Erythromycin 500 mg 1 5
Furazolidone 500 mg 1 5

Spiramycin 400 mg 4.8 15 - 20
Colistin 200 mg 7.1 5 -25



Duration of effective antibiacterial concentrations of antibiotics in
normal and mastitic milk after a single intra - mammary injection of
antibiotics to cows / ewes (Javma 15/5/77) is given below:

MIlk Fev.r

It is metabolic disease of high yielding dairy animals, characterised by fall
in the blood serum calcium.

Hypocalcaemia may also occur in other conditions, e.g. Grain engorgement,
Rumen stasis (Tr.reticulitis), Diarrhoea (Lush-greens) starvation, forced
exercise; and other environmental conditions.

When we use the term 'Milk fever' it is hypocalcaemia related to early period
after calving, in high yielding animals.

Along with the drop in the level of serum calcium, there is also fall in the
serum level of phosphorus, potassium, and there is rise in the level of
Magnesium. Blood glucose concentration and its pH may also be increased.
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ANTIBIOTICS Dose MIC In
Milk

(microgamsr)
per ml.

Duration
(hours of

effective concentrations.)
Normal Milk Mastitic MiII

Benzylpenicillin 20 mg/kg 0.05 4.0 10.6
Sodium, (aqueous) 0.10 1.0 6.0

0.50 0.0 0.0
Benzylpenicillin 8 x 103 0.05 12.0 24.0
benzathine (aqueous) lU/Kg. 0.10 0.0 12.0

0.50 0.0 0.0
Dihydrostreptomycin 20 mg/kg. 0.50 6.0 10.0

1.00 2.0 5.0
Oxytetracycline 10 mg/kg. 0.50 12.0 -

1.00 6.0
2.00 2.5

Erythromycin 20 mg/kg. 0.10 24.0
0.50 12.0
1.00 6.0
2.00 3.0 -

Tylosin (aqueous) 20 mg/kg. 1.00 24.0 24.0
2.00 12.0 12.0
4.00 8.0 2.0

Lincomycin 20 mg/kg. 8.00 12.0 6.0

16.00 5.0 2.0
32.00 0.0 0.0

Chlortetracyclin 10 mg/kg. 0.50 24.0 -

1.00 8.0
2.00 0.0



The primary imbalance of calcium and phosphorus is because of demand
and supply of calcium and phosphorus. In advanced pregnancy there is a
demand for supply of ca/ph for the faetus. This demand is around 5 gms. of
calcium per day. Colostrum contains double the calcium than milk. There is,
thus, more demand and less supply.

Let us first try to know the storage capacity of calcium in the body. There is
store of 6000 gms. of calcium in the skeleton, it has 8 gms. of calcium in
circulation. The obligatory losses in the faeces and urine are 6 gms. and 0.5
gms/respectively/per day.

When serum calcium level is low, Paratharmone (from parathyroid) is
released. It stimulates release of calcium and phosphorous, from bone. But
mainly it acts on kidney where it converts into 25 dihydroxy vit d3 (made in
liver) into active form of 1,25 dihydroxy vit. 03. This hormone is responsible
for absorption of calcium from bone and from gut. The mobilisation takes 10
- 15 days to come into the operation.

Because the motility of the intestines is slowed around calving, there is less
absorption of calcium.

All the cows show increase in both parathyroid hormone and 1,25 dihydroxy
vit. D3 at calving. Yet some are unable to mount a response which is
sufficient to prevent milk fever. Magnesium stimulates the activity of both the
hormones. Thus low intake of magnesium in late pregnancy increases
incidence of milk fever. Oestrogens inhibit calcium mobilisation. Older cows
are much more suseptible, as absorption of calcium from the guts and
mobilisation is poor.

Absorption of calcium from the feed of cattle is 20-50%. This absorption may
be simple diffusion. Diffusion is fascilitated by protein binding and chelates.
After absorption in widely variable chemical forms, they are transported
throughout the body via plasma. Some are transported in combination with
organic compounds (proteins, amiono acids). Turn over rate of calcium in the
plasma is several times per day. In mature cows there is much smaller
amount for exchanges, as compared to young cow; thus more number of
cases are seen in mature (old) cows.

Depending upon the level of calcium in the serum the clinical symptoms are
seen.

Normal serum level is 8 to 12 mgs per 100 ml. of blood. This level reduces
as low as 4 mgs/1 00 ml. in clinical cases. The symptoms shown by the
animals are as under:
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Blood serum level Symptoms observed

7-8 mgs/1 00 ml.

5-7 gms/i00 ml.

3-5 mgs/1 00 ml.

iv) 3 mg/i 00 ml.

Excitement, hypersensitivity muscle
tremor of head and limbs. Shaking of
head, grinding of teeth.

Sternal recumbancy, dull, drowsy,
unable to rise, subnormal temp. extre-
mities cold. Pupils are dilated. Eyes are
dry. Weak pulse, heart sounds low and
increase in rate (80/mm.).

Lateral recumbancy. Cow is comatose,
flaccidity on passive movements, depre-
ssion of circulation; pulse is impalap-
able, heart sounds inaudiable and rate
120/mm, Jugular vens cannot be raised.

Animal cannot survive.

When there is hypomagnesimia (along with hypocalcaemia) tetany and
hyperesthesia persists in second stage also, there is excitement twitching of
eyelids, heart rates and respiratory rates are greatly increased.

(Usually in milk feverthere is hypophosphataemia and increased magnesium
level but in some cases we get hypophosphatemia and hypomagnesaemia
also).

When the cow calves the loss of minerals (besides through colostrum) are
also through Amniotic and Allantoic fluid, the volume of which is 2.5 and 10
lit, respectively.

The classical treatment is Calcium boro-gluconate with Magnesium, to be
given slow intravenously. The dose can be calculated on the basis of clinical
symptoms. (alternatively serum calcium level or EDTA method or sulkowitch
test).

1. EDTA - Ethylene diamine tetra acetate (di-sodium salt) is used as an
anticoagulant in blood. It isa chelating agent. It combines with blood calcium.
1 mg. is sufficient for 1 ml. of blood. A 10% solution, 1 drop is sufficient for
5 ml. blood. It means 1 drop of this solution chelates complete calcium from
5 ml. of blood. On the basis of this clotting (partial or complete) we can
grossly estimate the quantity of calcium present in the blood.
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2. Sulkowich urine test - Presence of calcium salt is known by this test.
(Urine + equal quantity of reagent).Result could be read as follows:

When no precipitate - Serum calcium level is said to be normal.
When white colour or precipitate - Serum calcium level more than
desired. (However this test is not much reliable).

The calcium content in the blood is present in three forms as below (9-11 mgI
100 ml.)

Protein bound lonised combined as citrate

Non-diffusible 35-40% Diffusible5O-55% Diffusible non ionised 5%

(3.15-3.85 mg/lOG ml.) (5.9-6.5 mg. per 100 ml. blood.) (0.15- 0.51 mg per 100 ml.)

Remember these points

There is increase in blood glucose and pyruvic acid in milk fever.
When calcium level is low, insulin secretion is also low.
Gluco.corticosteroids should not be given in milk fever.
There is hypotension in milk fever. The normal systolic pressure
is 110-1 50 mm Hg. In milk fever it is 80-150 mm. Hg.
If Ca:P level in diet varies, prior to calving, the incidence varies.

1.3 : 1 - Nil incidence.
1:1 - 15% -"-

5.9 : 1 - 26% -"-
6 : 1 - 36% -"-

It is more in Jersey (33%) and less in other breeds.
Cold and humid climate precipitates the disease.

Ketosis

Before knowing the details of the disease, let us first understand about
normal carbohydrate metabolism in cattle.

The end products of carbohydrate metabolism in the ruminants are as under
Acetic acid 60 - 70%
Propionic acid 15 - 20%
Butyric acid 10 - 14%

This is on normal diet of hay and concentrates on dry matter basis
(3:1 respectively).
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Acetic and Butyric acids are ketogenic, while propionic acid is glycogenic.
The proportion of ketogenic and glycogenic acids under normal conditiOns
are 4:1. This proportion is sufficient to maintain the health.

The propionic acid is converted into glucose (Methyl malonyl CoA, Succinyl
CoA, Oxloacetate). The oxaloacetate is an intermediate in the tricarboxylic
acid cycle.

The acetic and butyric acids are metabolised through acetyl CoA in the TCA
cycle and electron transport system to CO2, Water and Energy.

If sufficient glucose production is not achieved in the body for one reason or
the other, then the glucose will be formed from fats, amino acids and glycerol.
(Gluconeogenesis), in this process large quantities of oxaloacetate will be
utilised.

When sufficient amount of. oxaloacetate is not available the acetyl CoA
enzyme accumulates. The two molecules of acetyl CoA enzyme condense
to form acetoacetyl CoA and then by deacetylation free acetoacetate is
formed. Acetoacetate is reduced enzymatically to hydroxy butyrate. Acetone
is formed (by decarbaxylation from acetoacetate) and ketosis develops.

If sufficient co-enzyme A is present, fatty acids can be converted into
glucose. In its absence, fatty acids are converted into ketones.

Definatlons

Ketosis or Acetonemia is a metabolic disorder, in which the level of ketone
bodies, in the body fluids is elevated.

Acetonemia specifically means particular metabolic disease, while 'Ketosis'
means an increase of ketone bodies in the body fluids.

Under normal condition, certain amount of ketone bodies are normally
present in body fiuids. They are used by many body tissues.

Ketosis of varying intensity may occur in all mammalian species and can be
brought forth by starvation, low carbohydrate high fat diet, cold exposure,
anaesthesia impaired liver function, hypoglycemia and endocrine disorders,
e.g. diabetes or growth hormones and other endocrine excesses.

Females of any species are more suseptible to ketosis than the males. This
predisposition is exaggerated during lactation or pregnancy.
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Causes : This metabolic disease is seen in high yielding dairy animals, in
all the countries.

In high yielding animals, Glucose is required for the synthesis of lactose.
When animal produces 2010 40 litres of milk per day, it utilises 1 to 2 kg. of
body fat and about 0.4 kg. of protein per day. Because of mobilisation of fat,
a substrate for hepatic ketosis is provided while protein provides substrate
for ketogenesis and Gluconeogenesis.

Reduction in Propionic acid formation and increase in butyric acid production
(silage feed) predisposes ketosis.

At the time of calving, if the body is not stocked with sufficient glucose,
hypoglycemia develops and ketogenic fatty acids do not enter TCA and thus
form ketone bodies.

Deficiency of CoA - Here the fatty acids are not converted into glucose but
are converted into ketones.

Deficiency of Cobalt - Vit. B.12 cannot be synthesised and so epinephrine
is not formed. Thus carbohydrate metabolism is affected.

Adreno - cortical deficiency - Adrenal cortex may get exhausted due to over-
actMty in conditions of stress due to pregnancy and parturition. In the
absence of cortisone gluconeogenesis does not occur.

Lack of Exercise - Usually ketones are oxidised by muscles. animas that
are kept indoors with little exercise the ketones are accumulated.

Hepatic insufficiency - Healthy liver converts lactic acid to glycogen and for
storage of glycogen. In disease, hypoglycemia may develop.

Loss of appetite - In metritis, traumatic reticulitis, abomasal displacement,
animal may not consume feed resulting in hypoglycemia. In starvation,
propionic acid concentration in the rumen is lowered.

Type of food - Silage contains more butyric acid.

Dysphagia, inability to eat predisposés ketosis.

Excess protein level in feed (more than 20%) may predispose. This is
because there is considerable energy losses when excess protein is fed. For
every kg. of nitrogen excreted in the urine as urea there is a loss of 5450 Kcal,
or22.9 MJ.
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Origin of Ketone bodies

The ketone bodies are a group of compounds which are -
Aceto - acetate (AcAc)
Beta hydroxybutyrate (BHB)
Acetone

They all arise from acetoacetyl conenzyme, A, which is a normal intermediate
in fatty acid oxidation and also formed from acetyl CoA.

During ketosis, the liver is the primary site of ketone bodies but once they are
formed, the liver cannot reconvert them to acetoacetyl CoA; because liver
is deficient in necessary activating enzyme system.

In a cow, normal production of ketone bodies is as under :-
Aceto-acetic acid - 0.0 - 1.1 mg/dl of blood.
B.H.B. - 0.0 -9 mg/ -"-
Acetone - 0.0 - 10 mg/ -"-

Aceto-acetate is parent ketone body. BHB and acetone are daughters of it.
Most of AcAc is reduced to BHB (BHB dehydrogenase enzyme). The
reaction is reversible and the two compounds are inter-convertible.

AcAc is an unstable compound and forms Acetone and Co2 irreversibly and
non-enzymatically at about 5% per hour at body temperature. Acetone is
poorly utilised.

The principal precursors of ketone bodies are fatty acids.

Mainly free fatty acids (FFA) of 16 to 18 carbon chain length are mobilised
from fat stores. The FFA level under normal condition is 0.3 ml per litre while
in ketosis it is 0.6 to 2 mm/litre.

Dietary short chain fatty acids with an even number of carbon atoms (410 10
number) are also procursors. Butyrate (4 carbon number) is main fatty acid.
Propionate (3 carbon number) is only glycogenic.

Site of production and utilisation

Liver is the main site for the formation of Ketone bodies. Ruminal and omasa
epithelium also form ketone bodies. In active ketosis excess ketone bodies
are formed.
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In ketosis certain tissues of the body utilises ketone bodies. Production and
utilisation of ketone bodies by various tissues is as under :-

production; - utilisation)

In ketosis and ratio of BHB to AcAc decreases as the animal becomes
ketotic. (as animal becomes ketotic AcAc increases). This is opposite in case
of humanbeing.

In humanbeings sources for ketone bodies is liver only. In ruminants they are
liver and Rumen.

Utilisation

Most tissues can utilise ketone bodies. AcAc is converted to acetoacetyl CoA
- to acetyl CoA. It can go to TCA cycle or used for fat synthesis - by mammary
gland.

Ketone body production is @ 20 mg per 100 ml. plasma. Maximum utilisation
occurs at the rate of 20 mg/i 00 ml. In sheep it is 7 to 10 gms/hr.

Alt species of animals gradually undergo adaptation during starvation.
Tissues start using FFA and ketone bodies as their fuels. Brain begins to
utilise ketone bodies. If glucose shortage develops gradually, brain and
other tissues partially adapt to ketone and FFA. If it occurs rapidly- the
tissues cannot adapt. The animal will show acute nervous symptoms and
may succumb. (FFA are utilised - there is esterification to triglycerides,
complete oxidation toCO2 in TCA - partial oxidation to ketone bodies).
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Organ BHB AcAc Total

Liver + + +
Rumen + + +
Udder (Normal) -
Udder (Ketotic) - +
Muscle working +
Muscle resting -



Excretion of Ketone bodies

Thej are excreted in urine, milk; kidneys and mammary gland utilise BHB.
Ketones - in milk - Half the values that of blood.
Ketones - in urine - Four times more than blood-value.

Total ketone bodies execreted will depend upon the severity of ketosis and
excretion in urine for exceeds that in milk. Total amount execrated - probably
never exceeds 10% of the amount produced. Urine execretes 10 to 70 mgI
dl of ketone bodies normally. In ketosis it execretes 80 - 130 mg/dl. Normal
milk secretes 3 mg/dl - in ketosis it execretes 40 mg/dl.

Toxicity of ketone bodies

AcAc and BHB are strong (organic) acids, thus their excessive accumulation
produces acidosis. Their execretion in the urine involve losses of sodium and
potassium ions. Thus plasma alkali reserve is lowered. Its severity is much
less than that in humanbeings (in diabetes).

BHB by itself is non toxic, but AcAc and Acetone produce nervous symptoms
and contribute to nervous signs.

Changes In the Blood

1) Biochemical -
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Component Normal Ketotic Significance
mg/lOOml

Blood - Glucose 52 28 P .01
Ketones 3 41 P .01

(upto 100)
Plasma - FFA 3 33 P .01

Triglycerides 14 8 P .01
Free Cholesterol 29 15 P .05
Cholesterol esters 226 150 P .10
Phospholipids 174 82 P .10
SGOT (units) 105 (+ 27) elevated
Corticosteroid elevated

17-OH
Biocarbonate level 17 - 29 reduces.
(rnMoL/Lit.)

Protein bound iodine level decreases.



2) Cellular i) Neutrophil count is lowered as low as 10%.
Lymphocyte increases 60-80% High.
Eosinophils increase 15-40%.

3) Insulin status - Insulin has normally two functions such as (a) Regulating
plasma glucose (b) Fat mobilisation. Insulin depresses plasma FFA and
ketone bodies more powerfully than plasma glucose. Insulin level is dropped
in ketosis. (Normal level is 0.75 to 0.30 mg/mI - is reduced to 0.40 to 0.10 mg/
ml).

Classification of the disease

I Clinical, Sub-clinical Clinical type is further classified as Nervous,
Mild, Acute Digestive and Wasting.
or Severe,

Chronic

II Etiological - Silage feeding
Under feeding
Metabolic/Hormonal
Excess protein (over feeding)

Ill Primary/Secondary - Foreign body syndrome
Mastitis
Metritis
Abomasal displacement

Symptoms
Refusal of concentrates.
Animal is dull/eyes have no luster.
Rumen inactivity/constipation.
Nervous symptoms. Inco-ordination of hind legs.
Urine test is first positive then milk test is positive.
Reduced milk yield. Loss of body weight. Milk fattest is above normal.
Profuse salivation, un-naturai gait, licking themselves, grasping hard
objects in mouth, faeces firm, urine is clear (colourless).

Lactation Status - 2 to 3 weeks prepartum to 4 months postpartum.
Age Status - In all age groups.
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In sub-clinical ketosis we can see following types

Alimentary ketogenesis depends upon availability of butyrate. It may be
induced by feeding silage.
Hepatic ketosis. A cow although feeding normally is in negative balance
thus there is fat mobilisation.
Mammary aceto acetate production seems to be a sign of extensive
metabolic disorder in the udder.

It is detected by taking blood from mammary vein - microhematocrit -
centrifuse - break the tube - put plasma on nitroprusside tablet or powder.

Diagnosis

The milk test is more accurate than urine test (although urine test comes
first as positive). At 4mg/i OOml milk, it is positive representing 10-1 5mg/
lOOmi of blood.

Ross modification of Rothra test is run as under

Ammonium Sulphate 90 gms.
Sodium nitroprusside 1 gm.

add one gram of this mixture to 5 to 8 ml of urine in a test tube. When it
dissolves, one ml. of amrnonium hydroxide solution is added. After standing
of 3 to 5 minutes read as under :-

No Colour
Slight Violet
Deep Violet
Red
Deep red or purple

If urine is difficult to obtain, use milk, when urine test is negative, it rules out
the ketosis. If it is positive, it does not necessarily need treatment.

This test does not measure BHB because it is used by mammary gland.
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Treatment

IN glucose 40-50% 500 ml. As glucose is quickly metabolised, relapses
are seen, if this treatment is given alone. Slow continuous treatment is
helpful. Elevated glucose in plasma is a potent stimulus to secretion of
insulin. (stored insulin is released so also pancreatic secretion is stimulated).

Hypo-calcaemia and increased sympathetic activity - can abolish release
of insulin to various stimuli. Calcium in plasma is affected only moderately
by even severe hyperketonemia. Starvation decreases plasma calcium.
Thus give calcium-boro-gluconate.

Gluco-corticoid - Because it increases blood glucose, by gluconeogenesis
from amino acids. The effect lasts several days. It also caused decreased
glucose utilisation peripherally in the muscle and adipose tissue. (1 Gm of
glucocorticoid is injected 1/m or iN).

Oral glucogenic materials. Propylene glycol 180-250 ml. sodium proionate
120-220 gm orally.

Cobalt sulphate or chloride 100 mg/day. Gluconeogenic organisms in the
rumen thrive in an abundance of cobalt. In early lactation the blood and liver
B12 is lowered and rise as lactation advanced.

Nicotinic acid is useful as it reduces FFA level and Ketones in ruminents.
How it acts on lipid metabolism is not fully known. It stimulates gluconeogenesis
and glucogeneolysis, and inhibits biosynthesis of long chain fatty acids in the
liver. When 40 gm of nictoinic acid was given to sub-clinical and 25 gm. to
clinical case, FFA decrease was seen in 4 to 8 hrs. Maximum depression of
ketone bodies was seen in 10-12 hr. Normal cow has 6-7% fat in the liver,
in ketosis it may be 21 to 36%.

Use of molasses or sugar for correcting low blood sugar is not effective.
This is because it is metabolised to fatty acids in the rumen and is not
absorbed as glucose. The soluable carbohydrates initially tend to increase
production of lactic acid in the rumen with ultimate comparable increases in
both propionate and butyrate.

In the rumen streptococcus bovis produces lactic acid. L - Lactate may be
metabolised by the liver and other tissues but not D - Lactate. Urine pH falls
from 8.01 to 5.0, blood pH and bicarbonate concentration also falls. Fluid
accumulates in the liver.
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Excessive ketones which are lost in the urine are lost with Na+ and K+,
Polyurea in diabetes results in the loss of electrolytes.

The Effect of modest degree of hyperglycemia (200 mg/dt) is negligible. But
when it is severe (500 mg/dl) a significant osmotic problem exists in the body.

When the blood glucose level in cattle goes to 20 mg/dl even then the animal
is alert and active but with same level is observed in humanbeing or dog they
go in coma.

Schematic Presentation as to how ketosis occurs

Stores of fat in the body

NFA (Non esterified fatty acids in blood)

Ruxmen
(microbes)

Fibrous food

Butyrate
acetate

Starchy food

Propionate

Also helps to release
energy from fat.
(For degradation of acetate
to CO2 and Water).

Liver

Fat in Liver

Energy

Acetate

Ifexcess/
energyE Acetone

Glucos/' CO2 Water

For milk production
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When not properly fed, total propionate produced in rumen - goes to liver for
Glucose production thus less propionate is available for getting energy from
acetate. Thus they accumulate two molecules of acetate form one molecule
of acetone.



In adult cattle (450 kg) propionic acid secretion is 180 ml. Eq/hour (4320
m.Eq. per day) which gives 800 gms of glucose. Milk contains 90 times more
glucose than blood.

When glucose is given i/v this excess, glucose increase insulin production
for storage of more glycogen in the Liver. This insulin depresses cortisone
production.

In hypoglycaemia, FFA mobilisation from fat stores is increased.

Some silages contain butyric acid as high as 2 to 4%, Ketosis is thus
associated with feeding of such silages.

When there is maximum utilisation, this production reaches 50-100 mgI
100 ml.

B.Hydraxy butyrate is non toxic, while Ac Ac and acetone produce nervous
symptoms. It produces acidosis. BHB stimulates insulin a secretion and
leads to hypoglycaemia.

Severe hyperketonemia affects very moderately on calcium level of
plasma.

Insulin regulates plasma glucose and fat mobilisation. It depresses
plasma free fatty acids and ketone bodies.

Persistant subclinical hypomagnesimia has been identified as the cause
of ketosis (Mercks manual P.431).

Fluid Therapy

It is a known fact that the health of an animal is the result of normal function
of indMdual cells of the body. For normal cellular function the body fluids,
should be normal with respect to volume, osmotic pressure, acid base
balance and electrolyte balance.

In many diseases of large animals there occurs disturbance of body fluids,
electrolytes and acid base balance.

Let us know in brief about water balance, acid base balance and electrolytes.
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I. Water Balance

Water constitutes 60% of the animal body as a whole and more than 90%
of the plasma. It is essential for the body because -

It is needed for circulation by which oxygen, nutrients are supplied to the
tissues.
It is the medium for vital chemical process that occurs in body.
It is required for excretion of useless products of body metabolism.

The total body water is dMded in following major compartments :-

Total Body Water (60% of Body Water)

Extracellular 20% Intra-ceflular 40%

Interstitial 14% Plasma 5% Transcellular 1%

Water molecules rapidly permeate through cell membrane. (Water molecule
has 3 A° size, while pore size is 8 A°).
Body obtains water in following ways:

Drinking Water
Water from food.

Metabolic water. (1 gm. of fat gives 1.07gm of water, 1 gmof protein gives
0.60 gm. of water, while 1 Gm. of CHO gives 0.41 gins, of water).

Water obtained by these sources is balanced with losses of water in urine,
faeces, in expired air and evaporation from the skin. Principal water loss from
the body is through kidney. The loss of water from the body is a continuous
process.

II. Acid Base Balance

Acidity of body fluids depends on the hydrogen ion concentration. High
concentration of H+ ions indicates low pH. High pH indicates low concentration
of hydrogen ions that is less acidity (alkalosis). All the enzyme reactions of
body operate within narrow range of pH. The blood pH is between 7.35 to
7.45. A body has interrelated acid-base regulatory system to guard against
changes in pH. Acid base balance is mainly regulated by three mechanisms.

1. The buffer system, 2. Lungs 3. Kidney

The most important buffer system is bicarbonate. (It is 65%, 28% is by
Haemoglobin, 6% by Plasma protein and 1% to Phsophates). Respiratory
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system regulates by carbonic acid level in plasma. The kidney helps to
maintain by conserving or recovering the extracellular stores of bicarbonates.
It has also a powerful phosphate buffer.

II. Electrolyte Balance

The electrolyte composition of the body fluids is as under :-

The main function of electrolytes in the body is the maintenance or creation
of osmotic pressure in the body fluids. This helps in maintaining the fluid
concentration in different compartments at a constant level.

Dehydration and Electrolyte Disturbances

When there is a loss of extra cellular fluid - it will result into diarrhoea. The
causes of dehydration are :-

Diarrhoea
Abomasal displacement
Impaction of rumen
Vomition
Failure of water intake (non availability, toximia, inability to drink).
Dilation and torsion of caecum.

When the body losses water by any means, it tries to withdraw fluid from the
tissues and maintains blood volume. This is mainly done from muscles, other
tissues, and skin.
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Serum
mEq/Lit

Interstitial
mEq/Lit

Intra-cellular
mEq/Lit

Cations
Sodium 142.0 145.1 12.0
Potassium 4.3 4.4 150.0
Calcium 5.5 2.4 4.0
Magnesium 1.1 1.1 34.0

Anions
Chloride 104.0 117.4 4.0
Bicarbonate 24.0 27.1 12.0
Phosphate 2.0 2.3 40.0
Protein 14.0 0.0 54.0
Others 5.9 6.2 90.0



If this is not sufficient, and body still continues to loose the water, there is
haemoconcentration (bloods gets more thicker). This makes flow of blood
difficult, this results into peripheral circulatory failure.

In dehydration - certain body changes occur. There is increased body fat
break down, then carbohydrate and then protein - for making water of
metabolism. There is decreased urine output. This is how body itself tries to
compensate for water loss. Dehydration may causes death.

The typical symptoms observed in dehydration are :-
Skin becomes dry
Eye ball gets sunken

When the skin over upper eyelid is lifted or turned to 900 by grasping it
between the thumb and first finger, it takes more time to recede.

Dehydration Grade Symptoms Observed

4 - 6% Only Haemoconcentration is seen.

6 - 8% Haemoconcentration, tenting of skin
takes 2 to 4 seconds to reduce.

8 10% Eyes markedly sunken, tenting of skin
takes 6 to 10 seconds.

10- 12% Skin fold (behind last tib) may remain
elevated for 20 - 45 seconds.

According to degree of dehydration, there is loss of body weight. The fluid
replacement is to be done on the guidelines as under :-

Body Weight Skin fold Packed cell Total Serum Fluid
loss test volume solids require-
percentage second gms/dL. ment replace

volume deficit
mi/kg. wt.
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4-6% - 40-45 7-8 20-25
6-8% 2-4 50 8-9 30-50
8-10% 6-10 55 9-10 50-80
10- 12% 20 - 45 60 2 80 - 120



Suggested Fluid Therapy

Diarrhoea in Calves

Acidosis in Cattle

Diffuse peritonitis

Abomasal torsion

Per acute mastitis

Intestinal obstruction

Normal saline or, 1.3% soda bicarb and (both are isotonic)
5% Dextrose.

Per acute (8-12% Dehydration) 5% Soda bicarb (5
liters in 30 minutes. Followed by 1.3% soda bicatb.).
Acute - As above
Sub Acute - Oral alkalizer

Balanced electrolyte solution (Mc Sherry's solution)

As above. Give oral acidifying solutions. Isotonic
solutions of potassium chloride & ammonium
chloride for correction of alkalosis.

Balanced electrolyte solutions.

Initially isotonic sodium bicarbonate solution.
Followed by balanced electrolyte solution.

7. Ketosis Classical treatment followed by 1 .3%Soda- bicarb.lN.

In general, three different kinds of solutions are used in large animals.

The balanced electrolyte solution which is indicated in dehydration,
moderate degree of acid base imbalance.

Hypertonic high sodium alkalizin solution - which is indicated in severe
acidosis and;

High potassium acidifying Hyponatraemia.

Solutions - Which are indicated in alkalosis. The cost of large quantities of
fluids - are prohibitive in large animals.

The use of Glucose in fluid therapy is still contraversial. Because hypoglycemia
occurs in some cases (acute diarrhoea in calves), but is uncommon in most
other common diseases. Dextrose promotes movement of extracellular
potassium into the cell, it provides metabolic water and is a source of
carbohydrate. For maintenance of energy large quantity of parentral glucose
are necessary. The energy requirements for maintenance are calculated on
the basis of metabolic body size, Kg./W x 0.73.
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The solutions available for fluid therapy are as under:

Name Uses

0.9% Normal saline (isotonic) Expand circulating blood volume.

1.3% Soda bicarb (isotonic) Mild acidosis

1.3% Soda bicarb + 5% dextrose Mild acidosis

5% Soda bicarb - (Hypertonic) Severe acidosis

Normal saline & sodabicarb Acidosis and dehyration
equal mixture -( isotonic.)

Balanced electrolyte - Acidosis, alkalosis, dehydration
isotonic solution. electrolyte loss.

Lactated Ringers solution Acidosis

High Sodium alkalising solution. Acidosis, Hyponatraemia.

High sodium - high potassium Acidosis, hyponatremia
alkalising solution hypokalemia.

High potassium acidifying Alkalosis, Hypochioremia,
solution. hypokalemia.

Remember These Guidlines

The rate of administration of fluid - in dehyrated patient, should be -
1st Hour - 13-14 mI/kg/hr. i.e. Within 5 to 6 minutes one
5200 - 5600 ml/400 kg/hr. bottle of 500 ml. to be given.
85-88 mI/minutes.

2nd Hour - 10 mI/kg/hr. Within 7 to 8 minutes one
4000 ml/400 kg/hr. bottle of 500 ml to be given.
66 mI/minute.

There after 30 mI/minute.

Before giving large amounts of fluids, ensure that kidneys are functioning
normally. Animal should urinate within 60 minutes after first hour of intravenous
treatment.
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Practical Test: Give 50% dextrose 50 ml. IN (Large animal) and check the
presence of glucose in the urine. (in 60 minutes). If it is there, the kidney
function is normal.

3. Have the solutions warmed before giving to exhausted weak and seriously
ill patients.

4. Do not mix too many drugs in one bottle.
do not mix sulpha + calcium & dextrose.
do not mix B.complex with chloramphenicol.
do not mix oxytetracyclines with many solutions.
in case of toxaemia give dextrose with B.complex.

5. Give calcium preparations intravenously with caution. When earlier
calcium is given by SIC. route, giving calcium IN route may enhance calcium
absorption because of improved blood circulation. This will result in calcium
toxicity, give Atrophine sulphate in such cases (and not solutions containing
Magnesium).

6. Calcium should not be given more than 50 ml. at one place s/c. It is very
painful to the animal.

7. Do not give normal saline (or Glucose saline) in odema or Ascites. It is
contraindicated.

8. Know the tonicity of the solutions, whether it is Isotonic or Hypertonic.

I. Isotonic Solutions i. 0.9% Normal saline
2.5% Dextrose & 0.9 Saline.
5% Dextrose (Plain)

II. Hypertonic i. 10% Dextrose.
20% Dextrose.
40% Dextrose.

In specific deficiency of certain minerals, do not give dextrose alone it may
have diluting effect. For example Milk fever, Grass tetany, Post parturient
Haemoglobinurea.

9. When large quantities of fluids are to be given; it is necessary to use
indwelling catheters. (Plastic coil like tubes are available in the market which
can be used).

10. Use of hyaluronidase enzyme in the solution to be injected s/c is
beneficial.
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Surgical Management and Postoperative Care of Dairy Animals
under field conditions

Large animal surgery has taken good foot hold - under field conditions. Most
of the surgical operations in large animals are done under local anaesthesia
either with or withoUt premedication. Nerve blocks, Epidural, and local
infiltration of anaesthetics are the common methods practised.

Following table will be useful to know the methods of anaesthesia used.

OPERATION ANAESTHESIA USED PRE MEDICATION

Extripation of eye ball. Nerve block Yes

Amputation of horn Nerve block Yes

Oesophagotomy Local infiltration Yes

Rumenotomy Local infiltration or Not required
paravertebral.

Caesarean Local infiltration or Not required
Paravertebral.

At. flank laparotomy Local infiltration or Not required
Paravertebral

Diaphragmatic hernia Local infiltration May or may not.

Thoracotomy Local infiltration May or may not.

Correction of fractures NIL Yes

Patellar desotomy Local infiltration Not required

Amputation of tail. Epidural Not required

I. Yoke gall Local infiltration May or may not.

In large animals use of Xylazine hydrochloride as a sedative coupled with
ketamine is the combination now preferred for surgical interventions of
prolonged duration. (Reduction of large bone fractures are also undertaken.

The lastest drugs - "Synthetic opoids" when they will be available in the
market, will revolutionize the anaesthesiology. These drugs need to be
either sprayed in nostrils or instilled in eyes or applied to the tender skin.
They will bring the animal under anaesthesia.
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When restrain, sedation and anaesthesia is taken care, surgical interventions
are more easy to be performed and results are promising.

In the large animal surgery - following new techniques - are suggested.

1. Abdominal Surgery

Diaphragmatic herniorrhaphy - can be undertaken under local anaesthesia.
The sites suggested are -

Rt. side 8th rib
At. side 7th rib
Paramedian behind Xephoid - the reticular adhesions are
separated by hand and diaphragm is sutured.

2. Approach to Bladder

A parasacral approach is suggested for surgical intervention on the bladder.

Under epidural anaesthesia an incision is given in the triangular hip region.
(Rump). after bluntly dissecting the underlaying muscles and sacrosciatic
ligament pelvic cavity can be reached; and bladder exteriorised through the
incision for repair.

3. Open Teat Surgery Technique

This is done either for correction of fistulous wounds on teat or removal of
teat obstruction. Following methods are suggested.

A method suggested is by putting self inflated rubber balloon. This keeps
away the teat walls, at the same time it allows free flow of milk.
In suturing techniques - intramural technique is perferred by some while
others prefer verticle mattress.
Use of teat plugs and adhesive tape helps surgery.

4. In chronic otitis cases, same technique which is being used in dogs can
be used in large animals.

5. In suspected Intestinal obstruction, it is suggested to give massive
doses of saline intravenously - at a rapid speed. This may help in releasing
the intussuscepton. (If not, surgical intervention is done).
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e. In arthritis - synovial transfusion is suggested. Autologus synovial fluid
is transfused aseptically. This is done @ 1-2 mI/time, at the interval of 24/48/
96 hrs; depending upon the case.

Lumbar Lameness : Injection of procaine hydrochloride 2% solution in
lumbosacral region - from 30-70 ml. Repeated at 4 days interval 12-15 times
cured the cases.

Fractures : For tibial fractures - special splints are made for the cow. In
fractures of bone, below knee horn plates (Made out of horn) are used and
they work out to be good. Use of PVC splints or bandages packed with fevicol
(used by carpenters) thermocol splints are used with good effects and
results.

In suturing of skin wounds, where ever possible on straight incisions,
adhesive tapes work out to be handy and safe. It reduces time and labour,
skin incision is brought closer by subcuticular stitches and then the adhesive
tape is applied.

Remember: In large animal surgery - good bedding, adequate protection
of wound, fluid therapy and suitable antibiotics help for fast recovery. Even
after laparotomy (Rumentomy, Caesarian, Thoractomy, etc) animal should
be made to walk. Feed/Fodder should be given on more number of
occasions than giving only two times.

Blood Transfusion in Cattle

There are 13 blood group systems, identified in cattle so far. There are' 70
main blood group factors, the total factor combinations within each system
exceeds over 370 (precisely 373).

Within each system between 2 to 300 factors or combinations of factors,
which may be inherited independently of each other. Because of these
variables, it is extremely unlikely that any two cattle will have the same blood
type.

The blood group systems, antigenic factors, and combintion factors in each
group are as follows:
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Blood group system Antigenic blood Factor
Factors combination

The iso-antibodies (agglutinins) are present in very low concentrations or
absent, thus the first blood transfusion in cattle is mostly safe.

For cross matching of blood, haemolysins are important for detection. The
cross matching is done as under:

DONOR

Clotted Blood Unclotted Blood

Serum

ABCS are washed with normal
saline three times by centr fugation.

ABCS ABCS
1O% Suspension 1O% Suspension
made in normal made in normal

Saline Saline

Two Drops Two Drops Two Drops + Two Drops
Mixed Mixed

(Minor Match) (Major Match)

Put in a tube and mix, Keep tubes for 30 minutes at room temperature,
centrifuge at 5000 - 10000 rpm. & note for haemolysis
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RECIPIANT

Unclotted Blood Clotted Blood

ISerum

A 6 10
B 38 300
C 12 35
FN 4 4
J 5 4
L 2 2
M 4 3
N 2 2
S 9 5
Z 3 2
R/S 2 2
N' 2 2
1' 2 2

13 91 373



IndIcations of Blood Transfusion

Severe haemorrhge - Accident, post calving haemorrhage, Surgery
(Cancer of horn/eye, etc.)
Protozoon Diseases - Theilariasis/Babesiassis.
Severe anemia (Parasites/ticks)
Poisoning.
Post parturiant Haemoglobinurea.

Procedure

Selection of a donor.
Any healthy cow/bull/bullock of same breed (as far as possible) having
apparantly normal health; having no fever, and have good haemoglobin
percentage (at least 9 gms. %), its blood should be negative for any parasite.

Minimum requirement of conditions for receipient.
No fever
Haemoglobin percentage at least 3-4 gms. %.
Alert enough to receive blood.

Ill. The blood is collected from the donar preferably from its Jugular vein
(Needle No.15) and the canula attached to the bottle containing A.C.D.
Solution. (These bottles are commercially available in the market). A.C.D.
Solution (Acid Citrate Dextrose) can be made as under:

Dextrose 14.7 gms. ) (15 ml./iOO ml. of Blood)
Tn-Sodium Citrate 13.2 gms.) The solution is autoclaved
Citric Acid 4.8 gms. ) for sterilisation.
Dist.Water 1000 ml. )

The bottle is constantly shaked, when blood gets in.

It should be done during cool hours of the day, without exciting Donar/
Receipient.

Transfusion should be done immediately if possible. The blood can be
preserved at 4°-i 0°C for 5 to 6 days during which it can be used. When used
after some time bottle should be put in a hot water shaked and the blood
should be brought to receipients body temperature; and then given slowly in
Jugular vein.
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At a time 2-3 liters of blood is needed to be transfered (in an animal 400-
500 kg. body wt.). Normally one transfusion will give desired effect. Some
times two transfusions. In this situation second transfusion should be done
within 5 to 6 days from the day of first transfusion.

Shievering of face muscles/muzzle, hiccough, increased heart beats,
increased respirations indicate, that the blood is not being accepted by the
reciepient then stop the transfusion, give anti shocktreatment (Avil, Adrenalin).

Blood from two different donars can be given to the recepient, within one
week.

Remember these Points

Blood can be collected even from a slaughter house from an animal which
can fulfil the conditions mentioned above (Donar) and when collected
aseptically.

The A.C.D. solution must be accurately made, otherwise we get small
clots formed in the blood. (Here get the blood strained).

Sterilise all the equipment required for the transfusion in hot air oven. Do
not use boiling water.

Keep more number of needles ready for transfusion, as it is liely that some
needles get blocked while collecting/transfusing the blood.

Author has done transfusion by taking blood from Gir to Jersey; Jersey to
Holstein freisian; Gir X HF cross blood to H.F. without any difficulty.

Putting antihistaminic drug (Avil 5m1.) directly in the blood before transfusion
helps to avoid probable transfusion reactions.

Transfusion should be done as far as possible where the recepient is tied.
Recepient should not be required to walk for getting the blood.

From a healthy donar (400-500 kg.wt.) one can collect 3 to 4 liters of blood
easily. Collection/Transfusion, storage and transport of blood should be one
in strict aseptic condition.

In case, when only ABCS are required to be given (Theileriasis, Babesiasis)
one can give P.C.V. transfusion. The procedure of P.C.V. Transfusion is as
follows:

Collect blood as above.
Reverse the bottle, keep it undisturbed for 2-3 hours.
The rbcs will settle down to the mouth of the bottle, leaving serum
above (towards blind end of the bottle).
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Transfuse these settled RBCS (P.C.V.) as usual in a Jugular vein. This will
avoid volume load of blood on the heart when only rbcs are required to be
giver,. Out of one liter of blood one can get 400-500 ml. of rbcs.

For quick matching of blood, when one drop of receipient's blood is mixed
with one drop of donars blood (with one drop each mixed - of sodium citrate),
when they agglutinate - it is incompatibility.

For raising Haemoglobin level IN requirement of blood is calculated as
under:

40 x wt. in kgs. 2.2 ml. of blood to be given per kg. body weight
100 to raise 1% Hb. level.

(A Cow weighing 400 kgs. has its haemoglobin 4% - it is to be raised to 8%
then

40 x 400
x 2.2 = 352 x 400 - which will be too heavy, & nonpracticable.

Thus blood transfusion is done to add more number of RBCS which will help
to maintain vital functions of the important organs (Liver, Kidney, Brain) if not
for raising Hb level.

Major operaticns are performed at minimum 70% Hb level of the animal.

DIfferential Diagnosis In different Diseases

1. Diarrhoea
It is not a disease but a symptom. It is broadly classified in two forms on the
basis of Pathophysiology.
1.1 Osmotic

I. Maldigestion
Defects in mucosal secretions
Poorly absorbed solutes of MgSO4, NaCL.

1.2 Secretory
1.2.1 Inflammatory -
Due to intestinal inflammation - secretions increase. (Bacterial, Viral), due
to toxins, or due to release of prostaglandins (enterotoxemia) secretions
increase.

100
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1.2.2. Non-Inflammatory - (Change in mucosal permeability)
Heart failure
Lymphosarcoma
Obstruction of posterior vena cava.

Ill. Decreased intestinal absorption because of increased motility of
intestines.

1.3 Age Relation

Young Age

E.coli
Salmonella
Claustridium
Proteus
Candida
Rotavirus
Bovine Viral Diarrhoea
Rinderpest
Worms
Coccidiosis
Chemical poisons
Dietary (over feeding)
Enzyme deficiency

Adult

Salmonella
Johnes
Bovine Viral Diarrhoea
Rinderpest
Bovine Malignant Catarrh.
Chemical poison
Physical agents
Nutritional deficiencies
Change in diet
Congestive Heart failure.

1.5 Other Symptons I & Nature

A. With Fever
Rinderpest
Salmonella infection

B. With Tenesmus
I. Coccidiosis
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Johnes
Proteus
Candida
Bovine Viral Diarrhoea
Rinderpest
Bovine Malignant Catarrh
Worms (Helminths)
Physical agents
Nutritional deficiencies
Indigestion

1.4 Consistency of sto3ls

Watery Dysentry Simple loose stools

E.coli Salmonella
Rotavirus Claustridium
Congestive heart Coccidiosis
failure Chemical agents



C. Acute
i. E.coli
iii. Cloustridium infection
v. Rinderpest
vii. Chemical agents

ii. Salmonella infection.
iv. Rotavirus infection.
vi. Worms infection.
viii. Toxaemia
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D. Sub acute
i. Bovine Viral Diarrhoea ii. Bovine Malignant Catarrh
iii. Physical agents iv. Nutritional deficiency
v. Indigestion

E. Chronic
Johnes
Proteus
Psdudomonas
Candida
Worms
Chemical agents

F. With stomatitis
Bovine Viral Diarrhoea
Rinderpest
Bovine Malignant Catarrh

G. Alert
Johnes

II. Worms

H. Dull
Claustridium
Bovine Viral Diarrhoea
Rinderpest
Chemical agents
Worms (Heavy infestation)

2. Abortions
I. Brucella

Bovine Viral Diarrhoea
Infectious Bovine Rhinotracheitis
Leptospirosis
Listeriosis
Salmonellosis



Acute bacterial infection
High fever (due to any condition)
Trichomoniasis
Vibriosis
Mycotic infection.
Genital diseases (any nature)
Poisoning
Bacillary haemoglobinurea

3. AnaemIa
Abomasal ulcers
Poisoning
Coccidiosis
Uterine haemorrhage
Copper deficiency
Tick infestation
Babesiosis
Theilariosis
Anaplasmosis
Liver fluke infestation

4. BlIndness (Temporary or otherwise)
Catract
Opacity of cornea.
Carbon Tetrachioride poisoning
Lead poisoning
Listerosis
Meningitis
Acetonaemia
Acidosis (Remen)
Vit. A deficiency
Trypanosomiasis

5. Blood in urine
Copper poisoning
Weed poisoning
Cystitis
Babesiosis
Anthrax (very early stage).
Claustridium haemolyticum infection
Bacillary haemoglobinurea
Phosphorus deficiency
Leptospirosis
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Mycotoxicosis
Onion Poisoning

6. Cow not Getting up (Downer Cow)
Acute mastitis
Acute metritis
Fracture pelvis
Dislocation coxofemoral joint
Hypocalcaemia
Hypomagnesaemia
Obturator paralysis
Severe haemorrhage
Severe diarrhoea
Severe foot lesions

7. Nervous Symptoms
Acetonemia
Rabies
Botulism
Lead poisoning
Toxaemia (poisoning)
Vit. A. deficiency
Hypomagnesemia
Listerosis
Meningitis
Tetanus
Trypanosomiasis
Water intoxication in calves

8. SalIvation - Drooling
Eruption of teeth
Bovine Viral Diarrhoea
Foot and Mouth Disease
Infectious Bovine Rhinotracheitis
Oesophageal choke
Lumpy Jaw
Mucosal disease
Toxaemia
Injuries due to faulty feed (in mouth)
Ginjivitis, sub-lingual cyst.
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9. Eye Discharge
Conjunctivitis
Pneumonia (acute stage)
Foreign body in eye.
Fly irritation
Infectious Bovine Rhinotracheitis
Malignant Catarrtial fever
Haemorrhagic Septicaemia
Morexella bovis infection.
Thelezia (worms)

10. Odema of Brisket
Sub cutaneous infiltration of irritant injectables.
Insect bite
Angioneurotic odema - (suddenly appearing allergic reaction
resulting in odema of face, neck, dewlap - etc.)
Claustridium odematicans infection.
Haemorrhagic septicaemia
Traumatic pericarditis
In buffaloes - at brisket - Trypanosomiasis.

11. Spitting the Cud

Cud taken - not chewed and thrown, or cud taken chewed but
not swallowed, mouth is full.

Actinomycosis of pharynx
Loose tooth, (fluorosis)
Split tooth,
Injury to gum or cheek
Rabies.

Important Diagnostic Tools

Urine -

I) Anatomy & Physiology

Kidneys play an important role, in the regulation of water balance, electrolyte
balance, acid - base balance, and also in the maintenance of osmotic
pressure of the body fluids.
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When Kidneys are damaged, their function gets altered, quality and quantity
of the Urine is changed. Thus examination of urine helps in assessing the
health of the kidneys.

In cattle one ml. of urine is passed per kg. body weight of the animal per hour
(An animal weighing 400 kg body weight, a total 400 x 1 x 24 ml. of urine wiM
be passed per day, i.e. 9.6 litres). This urine is passed (voided out) in 6 to
12 times a day by cows (Bulls urinate less frequently).

Quantity of the Urine Required for Analysis

100-1 20 ml. for complete analysis. 1-2 ml. for one particular test.

Preservation

It can be preserved in the refrigerator, if refrigeration is not possible, add one
drop of Toulene or a small crystal of Thymol in urine.

When casts are to be seen - alongwith the structure, one drop of 40%
formaline is to be added per 30 ml. of urine.

On standing, casts and erythrocytes disappear thus, examination should be
carried out in fresh samples. For that, when small quantity of sample is
received, it should be centrifused and supernatant can be taken for analysis.

II) Urine can be Examined for Following Tests

It should be seen in a natural light. In artificial light - variation may be seen
in individual examiner.

Pale : Diabetes mellitus, diabetes insipidus, Increased water
consumption (pyometra)
Colourless : may be normal
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Colour H) Ketone bodies
Transparency I) Blood
Odour J) Bile pigments
Specific gravity K) Urobilinogen
Reaction (pH) L) Sediments
Protein M) Precipitate of minerals
Glucose N) Foam

A) Colour



Yellow : may be normal
v) Dark yellow : may be due to concentration of urine as in

diarrhoea (vomition). It is also seen in Jaundice.
Brown : In Jaundice
Greenish yellow: In Jaundice
Greenish : When medicated with methylene blue or Diazan.
Red colour: In haemoglobinurea
Pink colour: In haematuria
Faint pink : congenital porphyria
Thick colour: Presence of pus cells.
Coffee colour: In haemoglobinurea.

The yellow colour is due to urochromes. Besides above colours, one can get
in between shades such as yellowish brown, reddish brown, cloudy.

B) Transparency

Transparency is tested in a clean dry - transparent test tube. The urine taken
(minimum 5 ml.) in such a way should be viewed against the light.

Transparent clear : Normal in cattle.
(In the horse, allow the urine to settle (40 minutes to 60 minutes) and then
take supernatant of the unne.)

Cloudy : may be because of -
aT) Large number of epithelial cells in urine
b) Large number of leucocytes in urine.
C) Large number of Bacteria (even by filtration and/or standing

they do not get rid of)
Mucus - (In Horses)
Minerals - (Magnesium - ammonium phosphates)
Blood - will give red or brown smoky appearance.

Freshly voided urine, if it is cloudy in the Dog, it is pathological, d
presence of pus, blood and mucus.

C) Odour lo3 (A

Normal urine does not have any specific particular odour.

3tJbivbni Iii
SWEETISH : In diabetes mellitus in Dog. In Ketosis of cattle.
TURPENTINE : After oral medication - the smell of the urin.
will be turpentine like. TUJflO3

9hUOOO (i
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iii) AMMONIACLE : In the retention of urine the smell of the urine
will be ammoniacle. In the urethritis due to E.coli infection, the
urea in the urine gets splitted - and ammonia is released. this
gives strong ammoniacal smell.

D) Specific Gravity

The specific gravity of the urine measures relative amounts of solids in
solution in the urine.

Generally specific gravity varies inversely with the quantity of the urine.
Exception is in diabetes mellitus, in which because of the presence of sugar,
the specific gravity is high.

The normal range of specific gravity of urine in animals is as under:

The specific gravity of the urine is measured by a urinometer. It consists of
a cylinder and a floatometer.

Procedure

In the cylinder fill the urine. (leaving about 2 cms from the top). Put the
floatometer slowly. Let it adjust to its level. Read the mark on the Vertical
stem of the floatometer. This gives the specific gravity of the urine.

Increase in the specific gravity of the urine is seen in following conditions.

Interstitial Nephritis - In this condition kidney is unable to excrete
the water. The specific gravity varies from 1030 to 1060.
Cystitis - The products of inflammation get mixed with the urine.

C) Diabetes Mellitus - due to glycosuria.
d) Dehydration - In case of diarrhoea, vomition, fever, reduced fluid

intake.
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ANIMAL AVERAGE RANGE

Horse 1035 1020 to 1050
Cattle 1035 1025 to 2045
Sheep 1030 1015to 1045
Goats 1030 1015 to 1045
Dogs 1025 1015to 1045
Cats 1030 1020 to 1045
Pigs 1015 1010101030



Decrease in the specific gravity of the urine is seen in following conditions.

Increased fluid intake - Physiological.

Chronic interstitial Nephritis - The Kidneys are unable to concen-
trate the urine.

Advanced stage of Uraemia.

Diabetes insipidus.

NOTE : - 1) The changes in the specific gravity of the urine should not
be assessed in isolation.

2) It should be measured on more than one sample if
reliable results are to be obtained.

E) Reaction of the Urine

The reaction of the urine depends upon the diet. In herbivorous animals it is
alkaline, with carnivorus and omnivorus animals it is acidic. In suckling
herbivorous it is acidic. The reaction of the urine can be detected either by
pH papers or by litmus papers.

Blue litmus paper turning to red - Acid urine.
Red litmus paper turning to blue - Alkaline urine.

The reaction of the urine - under normal conditions - in different species of
animals is as under:

Horse Alkaline pH 8
Cattle Alkaline - pH 7.4 to 8.4
Sheep Alkaline
Goat Alkaline
Dog Acidic pH 6 to 7
Cat - Acidic
Pig Depending upon diet, it will be either

acidic or alkaline.
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Variation in pH is seen in following conditions:

ACIDIC URINE

Normal in carnivorus
In fever
In starvation
In suckling herbivorous
animals.

Metabolic or respiratory
acidosis.
In exercise (Muscular
activity)
Administration of acidic
salts e.g. Ammo chloride,
Sodium chloride, Calcium
chloride, sodium acid
phosphate.
Diet with high protein.
In cachectic condition.

ALKALINE URINE

Normal in herbivorus
In retention of urine
In cystitis
Administration of alkaUne salts
eg. acetate, soda - bicarb,
Citrate or sodium/pot. nitrite.
Rapid absorption of
transudates.

Note :- 1) In the infection of the urine like E.CoIi (or other) the urea
from urine gets split up into ammonia. This gives high pH
(Alkaline) of the urine.

2) In the stored samples of the urine for long time it will
also produce the same results.

F) Proteins

Presence of proteins in the urine (Proteinurea) is not a normal feature in
animals, except in following conditions.

1) After exercise or heavy meals, transient proteinurea is seen. This is
because of increased glomerularfi ltration,due to congestion of the capillaries.

Proteinurea may also be seen in emotional stress, or in convulsions. In
pathological conditions, because of increased permeability of glomerular
filter, we see proteinurea. The conditions may be as under:

In Nephritis - Protein
In acute interstitial nephritis - Protein with casts.
Chronic interstitial nephritis - slight proteinurea with casts.
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Pyelonephritis - Marked proteinurea with leucocytes and red
blood cells.
Nephrosis - Due to poisoning by chemicals like phenol, arsenic
acid, lead, mercury, phosphorus, sulphonamide, turpentine, ether,
bismuth, salicylic acid.

NOTE I) In ascites, or tumours or pressure on abdominal vein
- there is slight proteinurea.

Renal infarction, neoplasms of kidney will result into
proteinurea.

Proteins may also get entry into the urine in contamination
e.g. cystitis, Pyelitis, Vaginal or preputial discharges,
Urethritis, Ureteritis, Trauma or Haemorrhage.

When the kidney glomerular membrane gets damaged, albumin escapes
first when the damage gets worse, other proteins like alpha, beta, gamma
globulins also escape; which can be identified by electrophorosis.

Tests

I) Roberts Test

Roberts reagent is prepared as under -

Concentrated nitric acid one part.
Saturated Magnesium sulphate (Take one litre of water to it add 770 gms

of Magnesium Sulphate) five parts. Take 2 ml. of above reagent in a test
tube, add slowly from the sides - urine. At the junction of the tubes, if white
ring forms, albumin is present.

II) HeHers Test

Take 2 ml. of concentrated nitric acid - add slowly 2 ml. of unne, at the
junction if white ring is seen albumin is present.

G) Glucose

Normal urine does not contain glucose. The glucose which is seen in the
glomerular filtrate is reabsorbed by the tubular epithelium.

When there is glucose in the urine, it is known as glycosuria.
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Glycosuria Is present in following conditions -

Heavy carbohydrate intake.
Diabetes mellitus

C) After general anaesthesia.
Emotional fear, excitement (because of sudden of adranalin).
Hyperthyroidism

Pancreatic Necrosis
Hyperpituitarism
Over activity of adrenal

Shock
Intra venous glucose therapy
Liver disease (chronic)

I) Entertoxaemia (Sheep)
Ketosis with glycosuria (in some cases)
Brain tumours (Pressing forth Ventricle)

False positive reaction for Glucose can occur if reducing salicylates, chloral
hydrous, morphine, uric acid, formaldehyde are present.

Test

Benedicts reagent is prepared as under -

I) Cupric sulphate 17.3 gms II) Sodium Carbonate 100 gms.
Dist water 100 ml Sod Citrate 173 gms.

Dist. water 700 ml.

Mix I and II add dist. water to 1000 ml.

In a test tube take 5 ml. of reagent, boil it carefully, (it should not spurt), add
510 8 drops of urine to it. A greenish or yellow precipitate if formed - glucose
is present.

H) Ketone Bodies

These are - Acetoacetic acid, Betahydroxy butyric acid and Acetone.

Under normal healthy conditions they are not present in the urine. When fat
metabolism of the body gets impaired, Ketone bodies accumulate in the
body, giving rise to ketonemia and there after Ketonuria results.
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Ketoneuria is present in following conditions -

Diabetes mellitus in dogs and cats.
High fever.
In starvation.
Acetonemia, or along with milk fever.
In pregnant ewes.
Cachectic (very weak) conditions.

Normal production of ketone bodies is as under -

Ac Ac acid 0.0 - 1.1 kg/dl of blood
B.H.B. acid 0.0 - 9 mg/dl of blood
Acetone 0.0 - 10 mg/dl of blood

(Acetoacetate is a parent body. BHB and acetone are daughters of it)

Ketone bodies are excreted in the urine and milk. Kidneys and mammary
gland utilise B.H.B.

Ketones in milk - Half the values that of blood.
in urine - Four times more than blood values.

Normal urine excrete 10 - 70 mg/dl of ketone bodies.
In Ketosis it excretes 80 - 1300 mg/dI.
Normal milk excretes 3mg/dI, while in ketosis it excretes 40 mg/dI.

Test:

I) Rothras Test

Saturate 5 ml. of urine with ammonium sulphate to it add 2 or 3 drops of 5%
sodium nitroprusside solution. Then add strong ammonium hydroxide. A
positive case will show permanganate colour.

Ii) Ross Modification Of Rothras Test

Ammon sulphate 90 gms.
Sodium nitroprusside 1 gm.

Add one gram of this mixture to 5 to 7 ml. of urine in a test tube. When it
dissolves, one ml. of ammonium hydroxide solution is added after standing
for 3 to 5 minutes read as follows
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No colour change Negative
Slight Violet +
Deep Violet ++
Red Violet
Deep red or purple

When urine test is negative it rules out the ketosis. If it is positive it does not
necessarily need treatment.

lii) Emery Method

Take whatman filter paper No.1, lay it in a clean glass pan cover it with
alcoholic salicyladehyde (15% VN in 95% ethyl alcohol). Drain of excess
reagent. Dry the paper in clean oven at 80°C cut into strips 2 1/4" x 1/4"
sandwich them In brown paper seal in brown coloured jars - with desiccant.

Test

Take one ml. of sample, put it in a tube (1 2x75 mm), put the tube in a tin box
(5 1/2" diameter and 4 1/2" high fibre glass coating 1/2" - aluminium coated).

Put the above tube in tin box having fluid (fluid level deep).

Above strip should be momentarily dipped in 50% KOH or NaOH put this
paper strip in the tube, dry end up and stoppered.
Put light bulb 40 watt - 10 to 20 minutes in the tin box.

Paper turned pink - Acetone 2 mg/i 00 ml.

Use of Keto Strips (Ames Co) gives direct results.

I) Blood

Urine may contain whole blood (Haematuria) or may contain haemoglobin
(Haemoglobinuria) because of the rupture of ABCS. When urine is centrifused
- in Haematuria we get a layer of RBCS at the bottom of the tube while in
Haematuria the whole fluid will be red.

Haematuria is seen in following conditions -

Nephritis, Pyelonephritis
Ureteritis
Cystitis
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Urolithiasis
Passive congestion of kidney
All sorts of infection of kidney, ex-Neoplasm, Abscess.
Neoplasm of bladder
Urethral trauma
Shock

During oestrus
After calving
Anthrax, Leptospira infection.
Toxic chemicals like phenol, copper poisoning, suiphonamide
mercury, arsenic, plant poisoning.
Parasites (Dog)
Prostatitis

Note : a) When the urine is red colour - throughout, the source is kidney.
If first portion of urine is red, the source is urethral lesion.
If the blood drops are at the end, the source may be from bladder.

Haemoglobinurea is seen in following conditions:

Leptospirosis
Babesiosis
Post parturient (Hypophosphataemia) haemoglobinurea
Claustildium Hemolyticum infection.
Photosensitization
Severe burns
Copper, mercury or sulphonamide poisoning.
Blood transfusion (Incompatible blood)
Drinking at one time large quantity of cold water. (In Calves)

Plant poisons.

Test

Haemoglobin contains peroxidase - which can liberate oxygen from hydrogen
peroxide. This oxygen gives blue colour in the presence of benzidine.

1. Dissolve small quantity of benzidine in glacial acetic acid.

Add 2 ml. urine to this. Add one ml. of fresh hydrogen peroxide
and mix.

If blood is present we get blue or green colour.

272



In myoglobinurea (Azoturia) urine contains myglobin. It gives positive test
with benzidine test.

Bile Pigments

Bile contains bile salts, bile pigments, alkaline phosphatase, water, various
lipids, etc. (cholesterol, lecithin).

Bile pigments are excretory products formed from the haemoglobin liberated,
when the red cells are broken down in the reticuloendothelial system.

Test : In a test tube take 2 ml. of concentrated nitric acid.
To it add 2 ml. of urine slowly at the junction we get play of
colours (green violet) if bile pigment is present.
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Take 5 ml. urine, to it add 0.5 ml. of above reagent. A pink colour indicates
positive for urobilinogen.

Emery Method

Take Whatman filter paper No.1, lay it in a clean glass pan. Cover it with
alcoholic sali cyladehyde (15% VN in 95% ethyl alcohol). Drain of excess
reagent. Dry the paper in clean oven at 80°C out into strips 2 1/4" x 1/4"
sandwich tbom in brown paper. Seal in brown coloured jars with desiccant.

Test

Take one ml. of sample, put it in a tube (12 x 75 mm), put the tube in a tin box
(5 1/2" diameter and 4 1/2" high) fibre glass Coating 1/2" aluminium coated.
Put the above tube in tin box having fluid (fluid level deep).

Above strip should be momentarily dipped in 50% KOH or NaOH. Put this
paper strip in the tube.

Use of Keto strips (Ames Co.) gives direct results.

Ames multiple reagent strips are available in following varieties, in the
market.

K) Sediments

After collection of the urine, this test should be done immediately. This is
because the casts and erythrocytes disappear if kept standing.

Sediment is obtained by centrifugation of urine at 1000 rpm for 10 minutes
or allowing the urine sample to stand in a funnel shaped glass for 12 hours.
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Supernatant fluid is discarded and by a wire loop sediment is taken on the
slide. The diagnostic value is not much important in cattle because the cells
and wire cylinders rapidly break down in alkaline media. Their morphological
interpretation becomes difficult. The erythrocyte/leucocyte count is to be
done on a 24 hour sample.

The crystals are identified as under:

Polygonal - calcium carbonate
Needle shaped or elongated - phosphate

Both of these crystals are observed in normal as well as diseased animals.

Large polygonal epithelial cells originate from the upper layers of the bladder
mucosa, while elongated cells of medium size come from the deeper layers
of the mucosa of ureters and urethra. Kidney epithelial cells possess a
prominent nucleus and often occur in clumps.

For bacteriological analysis the middle portion of the spontaneously voided
urine from the males is collected. While in females urine is collected
aseptically by cathetarization.

Counts (on culture media) below 10,000 bacterialml. of urine are probably
due to contamination, between 10,000 to 100,000 are doubtful, while counts
above 100,000 are indicative of bacterial infection and requires treatment.

L) PrecipItation of Minerals

The border line values of excretion of salts in urine in cattle are as under

Calcium 5 mgs/1 00 ml. of Urine
Magnesium 2.5 mgs/1 00 ml. of Urine
Sodium 50 mgs/100 ml. of Urine
Potassium 600 mgs/100 ml. of Urine

When there is infection of the urinary tract with E.Coli the urea is splitted in
ammonia which precipitates Magnesium and Phosphorus salts.

In a clean test tube (1.5cm diameter) supernatant of Urine 1 ml. is mixed with
1 ml. of one Molar NH4OH. It is allowed to keep at room temperature for one
hour. The precipitate thus formed is compared with standard tubes made as
below :-
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TUBES II III

MgCl2 (+) (++)
0.5 ml. 0.5 ml. 0.5 ml.

(0.0125 M) (0.025 M) (0.05 M)

NaH2PO4 0.5 ml. 0.5 ml. 0.5 ml.
(0.025 M) (0.05 M) (0.1 M)

NH4OH 1 ml. 1 ml. 1 ml.
(1 Molar) (1 Molar) (1 Molar)



BOOKS AND FILMS ON DAIRY CATTLE DEVELOPMENT FROM

BOOKS

Manual on Crossbred Cow

The book gives detailed information on feeding, breeding, health control and management of a crossbred cow.
This book is well illustrated and gives practical tips on economic milk production, and explains how a dairy
herd is evaluated. This manual will be useful to Dairy farmers, students of Animal Science, Veterinarians,
Bankers and Extension officers.
Pages 186; Price Rs. 40/- + Postage Rs.9/-
Authors : Dr.P.A. Deore, Dr.V.J. Sidhaye, Dr.D.V. Rangnekar, Dr.G.R. Hegde, Dr.B.R.Mangurkàr,

& Dr.A.L. Joshi.

Semen Production and Artificial Insemination

The book has complete information on different aspects of semenology and artificial insemination. It includes
chapters on selection of bulls for semen production, behaviour of bulls, spermatogenesis, dilution of semen,
semen diluents, semen processing, deep freezing techniques and methods for assessment of semen quality.
It also gives information about the semen freezing laboratory, equipment, building, alongwith breeding and
management for optimum fertility, techniques of oestrus synchronisation and also Al in goats.
Pages 300; Price As. 80/- + Postage Rs.9/-
Author : Dr.M. R. Bhosrekar.

DOCUMENTARY FILMS

Samruddhi
With the rural scenario as a backdrop, this documentary gives answers to complex issues involved
in managing high yielding much cattle. This will be an asset for organising training and extension
programme for the field staff and farmers.
16mm colourfilm, Duration -22 minutes. Available in Hindi, English, Marathi, Gujarati, Telugu, and
Bengali.
Price Rs.9900/- per print

Varadan (The Boon)
A 16mm colour film on Agroforestry, gives information on fodder cultivation and fodder trees, useful
for training and extension.
Duration - 22 minutes. Available in Hindi, English, Marathi, Kannada, Telugu, and Tamil.
Price Rs.9900/- per print

Books and Documentary Films on Social Forestry and Fodder Production are also available.

Contact and place your order at:

BAIF DEVELOPMENT RESEARCH FOUNDATION (BAIF)
Senapati Bapat Marg, Pune 411 016:
Tel. 342621 / 342466, Telex : 0145-283, Gram : BAIFON
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