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CONVERSION FACTORS

VI

LENGTH

1 inch 2----- 2.540 cm.
1 foot = 0.3048 m.
1 yard = 0.9144 m.
1 mile = 1.609

1 mile = 1,760 yards = 5,280 feet

AREA

1 sq. in.==---: 6.452 cm'
1 sq. ft. = 0.0929 ru2
1 sq. mile = 2.59 km2
1 sq. mile=----- 259 ha.
1 acre =- 0.4047

1 square mile -., 640 acres

VOLUME

1 cu. in. = 16.39 cm3
1 cu. ft. = 0.02832 1U3
1 Cu. in. --= 0.01639 liter
1 gal. (U.S.) = 3.785 liters
i gal. (I p.),---- 4.546 liters

1 gallon , 4 quarts

MASS
1 pound ,--- 0.4536 kilograms
1 short ton = 0.9072 metric ton
1 long ton = 1.016 metric tons

TEMPERATURE 1 degree Fahrenheit =----- 1.8 degrees centigrade
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Introduction
Attention has been given by FAO to the cataloguing of geneth.:

stocks since 1946. During the early days of the Organization a
Standing Advisory emninittee on Agriculture was established to
assist in the planning of the Organization's prooTam of work. One
of the recommendations of that Committee, at its first meeting in
Copenhagen in 1946, was that catalogues of important genetic
stocks be established to facilitate the exchange of information and
of breeding materials, among plant and animal breeders. Obviousl-y
the approach to this problem in livestock must be different from
that in the plant field. Much progress has been ma.del in the estab-
lishment of catalogues of important genetic stocks, particularly
of wheat and rice, and a substantial amount of information has
already been published. With such material it is possible to
describe many genetic traits in detail, and to enter the information
on punch cards, thus making it possible to quickly locate stocks
having any desired characteristic or characteristics.

Specific knowledge of genetics in livestock is much more limi-
ted than in important crop plants, and the nature of the breeding
material is also such that it is not possible to maintain stocks
without heavy costs or to exchange them as freely as is possible
with plant material. 'However, owing to the great importaiice of
livestock production in human welfare, it was considered desir-
able to make a start in this field, even though the :available infor-
mation is very limited.

The initial effort at assembling,- information on livestock, the
results of which are now published, has been concentrated on the
cattle of India and Pakista,n; firstly-, because of the over-riding
importance of cattle in relation to other types of livestock, taking
world agriculture as a whole; secondly, because of the particular
needs of tropical and sub-tropical areas for improved cattle pro-
duction; and, thirdly, because of the special characteristics of
:many breeds in India and Pakistan which make them suitable for
use under tropical and sub-tropical conditions.



FIGURE 2. Cattle of Group I. The breeds classified in this Group
are lyre-horned gray animals with wide foreheads, prominent orbital arches
and a flat or dished-in profile. They are deep bodied, powerful draft animals.
A an.d B, a bull and a cow of Kankrej breed from Gujarat, Bombay,
India. C an.d D, a bull and a cow of the Hissar breed : it is not a pure
breed, Kankrej influmce being very prominent, and will probably be
extinct in the, near future. E and F, a bull and a cow of Kenwariya

or Kenkatha breed, which are powerful draft anima1,4.
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FIGURE 3. Other vreeds of Group I. G and H, a bull and a cow
of the Kherigarh breed from Uttar Pradesh, used for light draft and trotting
purposes. I and J, a bull and a cow of the Malvi breed: these are
powerful draft animals,' but the cows are poor milkers. K and L, a
bull and a cow of the Tharparkar breed bred in the desert of Thar, good

for both milk and draft.
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Limitations of Available Information

-While practical experience has resulted in a rough and ready
selection of those species, breeds and strains which " do well" in a
given environment, the time has long since come when this empir-
ical knowledge needs to be critically examined and supplemented
by scientific procedures. This has been the history of progress in
every sphere of life; it has been the history- of progress in the
improvement of plant stocks; it will form the basis for wide devel-
opment of animal stocks.

Lee and Phillips (1948) have systematically reviewed the ways
in which climatic elements affect the functioning of .animals and
have also summarized the methods of studying reactions of animals
to environmental stresses. The need for climatic studies in dif-
ferent climatic zones of the world is emphasized. Such studies
should naturally have as their objective the hastening of the slow
and very expensive evolutionary process which takes place under
conditions of natural selection.

It has been recognized from the outset of this work that any
compilation of information on the genetic and related physiolog-
ical characteristics of the cattle of India and Pakistan, or of any
other area, would be incomplete in many respects. The Collection
of such data on livestock is an expensive process, and in many
cases even the more superficial data on productivity are almost
entirely lacking. The material presented in this publication is,
therefore, aimed at making generally- available summaries of such
information as could be obtained from all known sources with
regard to the productivity of cattle of India and Pakistan in
their native homes and in such other places as they have been
used, either in pure form or for grading-up or cross-breeding,
together with related information on the conditions under which
each type or breed was developed and on physical characteristics.

Recognizing the many gaps that exist in such information
as is available, it is hoped that the details given hiere will, never-
theless, be useful to livestock breeders in tropical and sub-tropical
areas and to FAO's member countries whose territories are located
in these zones. On the basis of existing information, this is the
best obtainable indication of the characteristics and sources of
breeding stock that might be used in their livestock breeding
programs wherever it is thought wise to consider the use of Zebu
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cattle of any of the important types and breeds originating in
India or Pakistan, provided adequate animal health safeguards
are observed in such introductions. It is also hoped that this
publication will stimulate further stUdies aimed at -filling in
the many gaps in existing information.

Anyone desiring to import animals of any of these breeds
for breeding purposes should, of course, consult the veterinary
authorities regarding the laws and rules governing such proposed
importations, before initiating inquiries for breeding stock.

Importance of Adaptability to the Environment

There is ample evidence that adaptability to environment
is one of the important factors to consider when deciding upon
the type of stock to use in a livestock enterprise. This is true
whether the environmental conditions are favorable or un-
favorable. In a favorable environment, the profitable animal is
one that is able to produce at a maximum level when ample feed
of good quality is supplied and -when other conditions of livestock
production are optimum. In a less favorable environment, greater
emphasis must be placed on ability to survive and less on im-
mediate efficiency in transforming good quality feed into useable
products. If environmental conditions are rigorous because of
high temperature, scanty feed, feed of poor quality, severe winters,
high elevation or other factors, then ability to survive and repro-
duce in the face of such obstacles must be given major consideration
when selecting stock.

Man has frequently tried to transplant improved cattle, and
particularly specialized dairy stock, to areas where the environ-
ment differs materially from that in their native home, or from
the environment in other pl.aces where they have performed satis-
factorily. The results have often been unsatisfactory, sometimes
disastrous. This has been true particularly in the areas of lower
altitude in the tropics, which are generally characterized by high
temperatures, high rainfall coarse rougha.ge of low nutritional
value, limited or no grain feeding and conditions favorable to
parasitic infestatiolA.

Improvem.ent of environmental conditions should be all

objective of every livestock producer, but in many areas limitations
are laid down by nature, 80 that the, producer can n, ove
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FIGURE 4. Cattle of Group H. The breeds classified in this Group
are short-horned, white or light gray in color with long coffin-shaped
skulls. The face is slightly convex in. profile. A and B, Bachaur bull
and cow, a draft breed from Bihar State. C and D, Bhagnari bull an.d
cow, a draft breed from Baluchistan. E and F, Gaolao bull and cow,
a light draft breed from Madyha Pradesh, hearing a close similarity to

the Ongole breed.
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economic limits only to a certain point in improving the supply
and quality of feed and other environmental factors. In tropical
and sub-tropical areas many of the conditions under which cattle
must be produced are determined by nature, and if a producer's
cattle are to perform profitably he must select and breed animals
that are adapted to the environment.

The most productive types of livestock, as measured by
yardsticks such as milk, butter fat and meat yields, have been
developed in regions where ample feed is produced and where
temperate climatic conditions prevail. Generally, these regions
also happen to be those in which the economic status of the people
is best and where considerable emphasis has been placed on re-
search and its application. Livestock producers have actively
tried to improve their animals and the conditions under which
they are produced, through co-operative efforts and through pro-
grams sponsored by governments. In many of the less productive
iegions, the limitations laid down by nature have often prevented
development by the livestock producer of animals highly specialized
for meat, milk or wool prqduction or work purposes. Generally,
poorer economic conditions have also hindered the development
of highly competent research and extension services to assist the
livestock owner.

It is not surprising that livestock producers .and agricultural
leaders in less developed regions have, in many instances, obtained
stock from more highly developed areas to use in improving the
animals native to their own regions, or to replace them. The

animal that has been developed to a highly specialized degree for
beef, milk, or wool production or work purposes under favorable
environmental conditions, stands in sharp contrast to many types
native to underdeveloped areas, when only individual merit in the
usual sense is considered.

But the contrast is often as marked in the apposite direction
when the "improved " animal from a favorable environment must
meet the tests of surviving and reproducing itself in the tropics,
in semi-arid areas, or in other areas to which it is not adapted.
To illustrate this point Bonsma (1952) cites an example, of a South
African ranch_ where over a 22-year period a total of 404 head
of .temperate zone purebred cattle was bought, but 279 or 69.1
percent died before being on the ranch for more than one year.
Over this period the average calving percentage was 39 percent
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FIGURE 5. Other breeds of Group II. G and H, Hariana bull and
cow: this is supposed to be one of the better dual-purpose (draft and
milk) breeds. i and J, Krishna Valley bull and cow; good for slow,
heavy draft: the breed is of recent origin. K and L, Mewati bull and

cow: this breed is similar to Hariana with a trace of Gir blood,
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FIGURE 6. Other breeds of Group II. A and B, Nagori bull and
cow: this is a famous trotting breed in India. C and D, Ongole bull
and cow, a powerful draft breed with fair milking capacity. E and F,

Ra' th bull an.d cow, a breed similar to the Hariana.



and the calf mortality rate was 18 percent. This illustrates how
national assets could be wasted through a wrong introduction.

Obviously, the lessons to be learned from previous efforts to
introduce improved stock from the temperate zones into regions
having less favorable environments should be considered in
further attempts to improve livestock in the less developed areas.
Those planning such work should also study the results of ex-
perimental breeding projects that have been carried out in various
countries to develop types of animals adapted to special condi-
tions. This is particularly important, since conditions that prevail
on a large portion of the world's land area are not favorable to
production of highly specialized beef or dairy cattle, large draft
horses or other highly specialized types of livestock.

In many of these less favorable areas, production of livestock
adapted to the local conditions is the only way in which the land
may be utilized effectively. In others, particularly in the tropics
and sub-tropics, there is need for milk and meat to supplement
the human diet which is obtained largely from plant sources, and,
animals from temperate regions often have not proved well adapted
to conditions that prevail generally in these regions.

Much of the available information having a bearing on the
breeding of livestock adapted to unfavorable environments has
been summarized by Phillips (1949) in another FAO publication.
It was not possible to collect and present all the pertinent facts,
but sufficient examples were given to illustrate the dangers of
introducing unadapted types, and to indicate the possibilities of
improving livestock under unfavorable conditions, either by
selecting within native types, introducing more productive types
from other regions where similar conditions prevail, or developing
new types adapted to specific sets of conditions. Hence, such
.details will not be repeated here. An example of the successful
introduction of one type of cattle into a region other than its native
home is shown in Figure 1.

Adaptability of Zebu Cattle to
Tropical and Sub-tropical Conditions

In any discussion on the cattle of Southern Asia, cattle from
the sub-continent of India and Pakistan naturally take the leading
role, since this is the area in which the most productive types of
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cattle, among those native to Southern Asia, have been evolved.
Cattle in India and Pakistan belonging mainly to the species B08
indicus are also well-known as Zebus. In the Americas, these
cattle have been known as Brahmans; however, this is a local term
which cannot be applied to the Bos indicus species, but only to the
particular type of Zebu which has been evolved in the southern
United States by amalgamating several Indian breeds.

During the eighteenth and nineteenth centuries when new
areas of the world were being colonized by Europeans, it was
early noticed by the colonists that in regions having hot, arid.
or humid climates and short growing seasons of pastures or long
intermittent spells of droughts, the cattle introduced from temper-
ate zones could not easily withstand either the climatic stress or
the rigors imposed by the fluctuations and nature of the feed
supply. Together with the introduction of indented labor in some
of these colonized areas from India in the nineteenth century,
cattle from India also were introduced in the various European
Colonial territories. The ability of Zebu cattle to thrive under
vigorous conditions attracted the attention of the settlers, and
attempts were made in various regions to breed these cattle pure
or to use them for cross-breeding purposes.

In India itself (as constituted before the partition into India
and Pakistan), owing to the great importance of cattle in the
economy of the country, it was natural that much attention was
paid to cattle breeding in past centuries. Organized effort to
improve the cattle is, however, of more recent origin. Owing to
the vastness of the country, difficulties in transportation, peculiar
topography, soil and climatic conditions, breeds and types peculiar
to various localities were evolved. Circumstances enumerated
above also helped in the preservation of the purity of these evolved
breeds and types.

At the same time, trade in cattle by itinerant cattle dealers,
annual movement of cattle in search of grazing, and indiscriminate
and uncontrolled breeding caused mixing of types, often to the
detriment of the specific types. In spite of these unfavorable
crosscurrents, and the lack of concrete breeding policies until
recent times, India and Pakistan possess several diverse types of
cattle, and many breeds with distinctive characteristics are recog-
nizable within some of these types.

11



FIGURE 7. Cattle of Group III. Breeds classified in this Group are
more ponderous in build and have pendulous dewlaps and sheaths. They
often have lateral and curled horns, and usually red or some shade of
red color, being occasionally spotted: the best dairy breeds among Zebus
are found in this Group. A an.d B, Danhi bull and cow: the males are
good workers but the cows produce little milk. C and D, Deoni bull
and cow, resembling the Gir breed in many respects, but also carrying
some Dangi blood. E and F, Gir bull and cow: they are famous for
their massive size; cows are good milk producers, bullocks are powerful

but slow at work.



FIGURE 8. Other breeds of Group III. G an_d H, Nimari bull and
cow: this is a powerful draft breed evolved by crossing Gir and Khillari
cattle. I and J, Red Sindhi bull an.d cow: the breed is famous for its
milk production and reputed adaptability to various climatic conditions.
K and L, Sahiwal bull and cow: this is an important milk breed in the

Central Punjab; the bullocks are slOw workers.
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ClasoOcation, if Zebu Cattle

Johnson (1951) has brought together some material from
scattered sources into a popular article on the origin and do-
mestication of Bos indicus. There is a substantial amount of
agreement among these sources as to the origin of Bos indicus
having been in the India-Pakistan-Burma-Malay area. Olver (1938)
and Shirlaw (1940) have summarized some archaeological and
historical evidence regarding the existence and introduction of
various types of cattle now prevalent ou the sub-continent of Indo-
P akistan.

No attempts were made, however, to classify these cattle into
definite types or groups until Olver (1938) suggested a tentative
classification on the basis of similarities in some obvious physical
characteristics. Ware (1942), realising the importance of critical
scientific studies necessary to classify the various types and
breeds correctly, agrees in general to Olver's classification with mi-
nor modifications in details. Phillips (1944) crystallized the general
scheme a step further by suggesting inclusion of appropriate
breeds and types into those generally outlined groups, as de-
fined by Olver and Ware. Das Gupta (1945) adopts the classifica-
tion suggested by Olver (1938) and numbers the groups in a dif-
ferent order.

The following is an attempt to summarize these previous stud-
ies, so that readers may have an understanding of the broad
classes into which the breeds described in this publication may be
classified. Illustrations of the various types and breeds, as set
forth by Phillips, are reproduced in Figures 2 to 12 to aid the
reader further in visualizing the broad groups into which these
Zebu breeds may be classified, and the differences and similar-
ities to be found among the breeds in each group.

14



Group I

This group includes lyre- tor led gray cattle with wide fore-
heads, prominent orbital arches, and thin faces, having flat or
dished-in profiles. The Kankrej and Malvi are the rnost important
breeds in this group. The Kenwariya and Kherigarh also fit into
this group, but are so closely allied with the Malvi that they appear
as varieties of Malvis rather than distinct breeds. The Tharparkar
breed, which seems to have been influenced by the lyre-horned
Kankrej, is classified by Ware (1942) and Phillips (1944) in this
group. However, it should be mentioned that this breed seems
to have been influenced, particularly in its northern habitat,
by the short-horned breeds of Group II described below, and
with perhaps equal justification it might be included in Group' II
since it appears to be intermediate to the two groups.

Group II

These are shorthorned white or light gray cattle with long
coffin-shaped skulls, orbital arches which are not prominent, and
with faces that are slightly convex in profile. The Bhagnari,
Hariana and Ongole appear to be distinct and important types of
this group. The Mewati, which may be included in this group,
seem to have been evolved from a Hariana base, with traces of
influence of the Gir from Group III, and the Kankrej or Malvi
from Group I. The Nagori and Rath are more closely related to
the Hariana breed in this group. The Gaolao, on the other hand,
is closely related to the Ongole. The Krishna Valley breed, which
is of much more recent origin and may be classified in this group,
carries traces of Ongole blood together with some influence of the
Mysore type of Group IV, and also the Gir of Group III, and
possibly of the Kankrej of Group I. Phillips (1944) classifies
Bachaur in this group : it seems to be related to the Hariana.

Group III

Ware (1942) a d Phillips (1944) mention that cattle in this
group are more ponderous in build and have pendulous dewlaps
and sheaths, prominent foreheads, and lateral and often curled
horns. They are usually spotted either red and white, or various

15
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FIGURE 9. Cattle of Group IV. Breeds classified in this Group are
popularly termed " Mysore cattle. " They are characterized by prominent
foreheads and long, pointed horns rising close together, and are, with few
exceptions, poor milkers. A and B, a bull and cow- of the Hallikar breed,
which appears to be the basic stock from which the other so-called breeds
in thi3 Group have been derived. C and D, a bull and a cow of Alambadi
cattle, which differ so little from Hallikar that it is a q-uestion whether
they are a separate breed. E and F, a bull and a cow of Amrit Mahal
breed, developed in Mysore for use in quick transportion of military equip-
ment: though n.ot very large they are wiry and famous for their strong

powers of enduran.ce.



FiGuRE 10. Other breeds of Group IV. G and H, a bull and a
cow of Bargur breed which closely resembles the Amrit Mahal cattle:
they are fiery, restive and difficult to train.. I an.d J, a bull an.d a cow
of Kangayam breed, very similar to the general Mysore type: though
of moderate size, they are active and powerful and are highly prized as
draft animals. K and L, a Khillari bull and cow : this breed of
powerful draft animals is found in Southern Bombay State; though closely
resembling the Mysore type of cattle there is evidence of infusion from

the gray-white cattle of the North.



shades of red and white or olid red, dun or brown.. The Gir is
the llfost important basic breed which seems to have influenced
most of the other breeds in this group. Olver, however, points out
that breeds such as the Red Sinai and Sahiwal also seem to carry
some blood from the red and dun cattle of Afghanistan. The
Afghan type of cattle have been classified in Group V .by Ware
(1942), and probably it is this type, together with the hill type
of the Las Bela area of Baluchistan, which seems to be the
basis on 'which the Red Sindhi breed has been built up, though
both Sahiwal as well as Red Sindhi definitely appear to carry
some trace of Gir blood. Other breeds such as the Deoni, Nimari
and Dangi are probably of more recent origin, and have the ap-
pearance of being influenced by the Gir. As such, they are
classified in this group.

Group IV

The cattle of this group are medium-sized, compact animals
having powerful quarters and tight sheaths. The most striking
characteristic of these cattle is the form.ation of the head and
horns. The forehead is prominent and the horns emerge from
the top of the poll fairly close together in an upward and back-
ward direction and are very pointed. Cattle of this group, some-
times referred to as "Mysore type cattle ", are pre-eminently
suitable for fast work and endnrance in the plow or on the
road, but temperamentally they are highly strung and apt to
be fierce. The coloring of these cattle is usually some shade of
gray, varying from almost white to almost steel gray or black.
Included in this group are the Amrit Mahal, Hallikar, Kan-
gayam and Khillari breeds. The Alambadi and Bargur are minor
strains.

Group V

The cattle included in this group are a heterogenous mixture
of distinct.strains. They are small black, red or dun cattle, often
with large patches of white markings. The poli and hump may
be covered with coarse hairs. They are active cattle, with small
sheaths. They are either shorthorned or slightly lyre-horned.
These small cattle are able to thrive where large animals could

18



not survive and are capable of rendering useful service as milch
animals, as well as for miscellaneous work in the hilly regions
and for light plowing. They are found all over India and
Pakistan, and particularly in the Himalayas, in the hills of Ba-
luchistan, in the rugged mountainous areas of northern Pakistan
and in poor forest tracts all over the region. The more noteworthy
breeds in this group are the Lohani and Rojhan (Mason, 1951)
from Pakistan, the Ponwar from Uttar Pradesh (it may be
interesting to note that Zebu cattle in Madagascar show a close
similarity to the Ponwar), the Sin i from the Himalayan foot-
hills in the vicinity of Bhutan and Darjeeling, and Afghan breeds
from the extreme north of Pakistan. In almost all the breeds of
cattle in this group the position of the hump may be described
as cervicothoracic but it is interesting to note that in Sin i cattle
the position of the hump is thoracic as in some African Zebus.

Group VI

The Dhanni breed of cattle from the northern portion of
the Punjab in Pakistan is the only breed which is difficult to
fit into any of the groups mentioned above and Phillips (1941) al-
locates this to Group VI. The animals of this group are medium-
sized, compact and active. Time dewlap and the sheath are tight.
The coats are usually very shiny. Coloring in most animals con-
sists of black or red spots on a white coat varying from almost
white animals with evenly scattered spots over the whole body
(similar to the Dalmatian dog) to animals that are predominantly
black or reddish with typical spotting visible only on certain
parts.
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Method of F resentation
Informalion has been assembled on each of the breeds, men-

tioned under the classification of Zebu cattle, which is considered
of sufficient iniporiance to be of interest to breeders in countries
other than India and Pakistan where Zebu cattle might be used in
improvement programs. The information on each breed is pre-
sented under the following main headings and sub-beadings:

Ori gin
Conditions in the Native Home of the Breed

Location, Topography 1-unli Soils
Cli mate
Vegetation
Management Practices

Physical Characteristics of t le Breed
Functional Characteristics of the Breed
Perform al-lee in Other Areas
Sources of Breeding Stock and Information Regarding the

Breed

Publications referred to in the discussion of each breed are
listed at the end of the publication.

The material on the respective -tweeds is arranged in groups,
following the classification described in the preceding section,
to facilitate comparisons of breeds which have in counnon a

unber of important physical characteristics. It is recognized
that, as further information becomes available, the classification
may require revision. However, lacking any better basis for classi-
fication, this seems to be the method of presentation that will
be most useful to readers. Within each group, the breeds are
arranged alphabetically.

Group I

The br(..:Tds of the group described here are the Kankrej,
Kenwariya or Kenkatha, Kherigarh, Malvi, and the Tharparkar
or Thavi.
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FIGURE 11. Cattle of Group V. The breeds included in this Group
are a heterocrenous mixture of distinct strains. They are found all over
the Indo-ParKistan area and particularly in the Himalayas, in the hills
of Baluchistan and in the rugged mountainous areas of North Pakistan.
A and B, Lohani bull and cow, found in Baluchistan and the adjoining
portion of the -North-West Frontier Province: the animals are small
in size, but compact, and the cows are said to yield up to 10 lbs. of milk
per day. C and D, Ponwar breed bull and cow, small cattle, bulls weighing
up to 800 lbs: the cows give little milk. E and F, the Sin i breed is
said to come origin.ally from Bhutan: the bullocks are good workers

and the cows are said to produce a fair arnoila of milk.



The Hissar breed mentioned by Phillips (1944) as belonging
to this group has been omitted because the Government Livestock
Farm at Hissar, Punjab., India, where the breed was evolved
has changed its policy. The present trend is to develop Hariana.
It is anticipated that the Hissar breed will soon be extinct.

Group II
The breeds of the group described Itere are the Bachaur,

Bhagnari, Gaolao, Hariana, Krishna Valley, Mewati, Nagori,
Ongole, and Rath.

Group HI
The breeds of the group described here are the Dangi, )eoni,

Gir, Nimari, Red Sindhi and Sahiwal.

Group IV

The breeds of the group described here are the Amrit Mahal,
Hallikar, Kangayam and Khillari. The Alambadi and i3argur
mentioned by Phillips (1944) as belonging to this group have
been omitted because they are of very minor importance and
are not sufficiently distinct from Hallikar.

Group V

The breeds of the group described here are the Lohani,
Ponwar, and Sin. Besides these there are several hill-type strains
of cattle such as Afghani, Rojhan, Kumauni, etc., which belong
to this group, but have been omitted, being of minor importance.

Group VI
This group is represented only by the 1)liaiìni breed.

FIGURE 12. Cattle of Group VI. The Dhanni breed is the only
on.e included in this Group. It does not seem to fit into any of the
other Groups described, and therefore requires a separate classification.
It is found in the Attock, Rawalpindi, and the hill areas of the Punjab,
Pakistan. The spotting resembles that of a Dalmatian dog. The bullocks

are valued as draft anhnals.



Group

KANKREJ

Origin

The Kankrej breed of cattle takes its name from a territory
of that name in North Gujarat of Bombay Province, India. The
home of the breed is to the southeast of time Desert of Cutch in
Western India, extending from the southwest corner of the
Tharparkar District of Sind Province of Pakistan to Ahmedabad
District in Bombay Province. of India, and from Deesa in the
eas't to Radhanpur in time -west of the Banaskantha District of
Bombay Province, particularly along the banks of the rivers
Banas and Saraswati which flow from east to west and drain
into the desert of Cutch.

In Radhanpur State, which is adjacent to the Kankrej tract,
the breed is known as Wadhiar. In Cutch State it is known as
Wagad or Wagadia, taking its name from a community of herds-
men who breed these cattle. 'A similar variety known as San-
chore is bred in Jodhpur of Rajputana, India. (Anonymous,
1926 (a)).

The pictures and carvings obtained from Mohenjodaro exca-
vations in Sind, Pakistan, show that the cattle types existing in.
those days (about 3,000 B.C.) were very similar to Kankrej. The
large Malvi breed of Rajputana resembles the Kankrej in some
respects, though time size and shape of horns are different.

I Sec Figures 13 and 14.
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Conditions in the Native Home of the Breed

Location, Topography a,nd Soils

The area covered by this breed is roughly 700 square miles.
The longitudinal position is between 71° and 7410 E. and it is on
either side of the Tropic of Cancer between 21° and 24° N. The
Kankrej breeding tract is low-lying and ,dry. For the most part
it is a treeless tract, and whatever trees are there are on the
borders of the ponds and along the river banks. The two chief
rivers, Banas and Saraswati, which flow through this tract are
also seasonal and are partly dry during the summer months. In
the southwestern part of the region the soils are sandy loam
and heavy black, while on the eastern side they are mostly
sandy with some sandy loam areas. In sonie districts the soil is
clay loam of whitish gray color. When wet such soil is sticky
and difficult to work and when dry it cakes and soon cracks over

FIGURE 13. Kankrej cows are fair milkers.



a large area. The sub-soil is yellowish white, of compact
structure mixed with lime nodules and is impervious.

For the most part the country is a sandy, treeless plain
with, in some places, rolling sand hills and between them valleys
of black clay. To the north and northeast bordering on Sirohi
lies an area covered with rocks and forest-clad hill ranges.

Climate

Climate varies greatl.y with the distance from the sea.
Towards the sea it is more temperate with high humidity. but
with appreciable air movement. From November to February it
is dry and cool, and spells of cold occur occasionally when the
temperature goes down to 40°F. From March to June is the
hot season when the temperature at times reaches as much as
120°F. Average rainfall ranges from 20 to 30 inches and is
usually concentrated within the period from July to October.
The climate during the rainy season is hot and humid, but nearer
the sea fast air movement makes the weather pleasant.

Table 1. Clinaatologieal Data for the Kankrej Area

Supplied by the Director, Institute of Agriculture, Anand, Bombay from the
data collected_ at Chharodi, Kankrej Cattle Farm, 1940-48.

Average of 10 years for the Kankrej arca supplied by the Indian Meteorological
Department, Government of India, New Delhi.
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MEA,;URE

OF CLIMATE

AVERAGE DATA BY MONTHS

Jan. Marelt Apr. May June July Aug. Sept. Oct. Nov. Doc.

(a)
Mean maximum
temp. oF . . . 82.4 89.4 98.2 105.5 110.2 104.8 95.5 91.9 94.4 97.6 91.7 85.6

Mean minimum
temp. oF . . . 53.9 58.6 66.2 75.5 81.2 83.6 79.3 78.5 76.6 71.9 63.1 56.2

'Rainfall,ininehes
(b)

0.32 0.03 0.16 0.18 3.62 13.14 6.73 2.12 0.13 0.29

Mean maximum
temp. °F . . . 83.5 86.4 95.8 1.03.6 107.0 102.2 93.7 89.4 93.4 97.5 92.3 85.8

Mean minimum
temp. °F . . . 51.4 54.3 63.1 71.3 77.4 80.5 78.1 75.9 74.1 66.9 57.9 52.3

Mean daily rela-
tive humidity,
percent . . . . 48.0 42.0 40.0 43.0 57.0 68.0 80.0 84.0 77.0 5:3.0 42.0 46.0

RainfalLininehes 0.11 0.16 0.08 0.03 0.43 2.18 9.0 8.62 3.54 0.41 0.10 0.04



The further climatological data from Deesa and Ahmedabad,
represented in Table 2, will be of interest.

Table 2. Climatological Data from Deesa and Ahmedabad

MEA SURES

OF CLIMATE
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Jan. Feb. Alarch April Alay June July Aug. Sept. Oct. Nov.

Indian Meteorological Departinent. Scientific notes Vol. VI. No. 61, pages 29 and 31.

Vegetation

Scrub forests and grazing areas are found in the north and
northwest part of the tract. Common trees to be found are
Acacia catee/tu, Zizyphus jujuba and Boswellia thurifera and Fi-
cus religiosa. Prominent grasses found in the area are Andro-
pogon annulatus, Andropogon contortus, Ischaemuin rugosum,
and Polytoca barbata. Wherever pasture is available it is seasonal

Dec.

Barometric pres-
sure reduced to

1)EESA

320F . . . . 29.55 29.50 29.43 29.34 29.26 29.13 29.09 29.16 29.28 29.42 29.51 29.55
Mean wind velo-
city in miles per
hour 3.32 3.38 3.32 3.60 5.26 6.54 5.93 4.76 3.17 2.55 2.83 3.10

Humidity % 37.0 33.0 31.0 31.0 44.0 57.0 73.0 78.0 70.0 51.0 38.0 39.0
Vapor pressure
in inches of
mercury . . . 0.230 0.244 0.286 0.370 0.592 0.750 0.851 0.831 0.765 0.504 0.315 0.251

Mean monthly
evaporation in
inches . . . . 9.18 9.35 14.97 19.53 22.75 18.99 10.23 6.70 7.38 10.20 10.95 8.93

AHMEDABAD
Barometric pres-
sure reduced to
32°F . . . . 29.86 29.82 29.75 29.66 29.59 29.45 29.42 29.49 29.60 29.72 29.81 29.86

Mean wind velo-
city in miles per
hour 1 91 1.91 2.00 2.11 2.80 3.14 2.74 2.28 1.83 1.48 1.83 1.94

Humidity % . 36.0 40.0 35.0 37.0 47.0 59.0 74.0 77.0 71.0 54.0 42.0 39.0
Vapor pressure
in inches of
imreury . . . 0.280 0.308 0.340 0.449 0.657 0.786 0.871 0.843 0.787 0.560 0.367 0.300

Mean monthly
evaporation in
inches . . . . 9.30 7.84 12.09 14.40 16.22 12.15 6.63 5.05 5.79 8.31 9.09 8.80
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FIGURE 14. The Kankrej breed is very highly prized in its native
home for the production, of fast, powerful draft bullocks. Above: a

Kankrej bull. Below: a Kankrej
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only. The growing season is from July to October. Pastures
which are not grazed are usually harvested during the months of
October and November, when the grasses are usually dry and
coarse, and less nutritious than during the active growing season.

The low-lying area of the tract is flooded with 3 to 4 feet
of water retained by embankments around the fields and is used
for paddy cultivation when the water goes down. In some parts
wheat is also cultivated when the water dries up completely.
Usually in the black soils, rice, wheat, millets, sorghum or sugar-
cane are grown. In the light .soils, pulses, oilseeds, sorghum and
millets are extensively grown. Of the oilseeds, castor, rapeseed
and sesamum are common. In the sandy areas palmyra palm
is also cultivated. Cyamopsis psoralioides or Cyamopsis tetrago-
noloba, locally known. as Guar, is a legume extensively cultivated
and the seed is used as a cattle feed. Cotton seed and oil cakes
are widely used as concentrates. No fodder crops as such are
grown for cattle feeding and only the, stovers and straws are used
as stored roughages.

Management Practices

Kankrej cattle have a very important place in the agricul-
tural economy of the whole of Gujarat and Saurashtra regions
of Bombay Province. Bullocks of this breed are the chief motive
power for all agricultural operations and for road transport in
rural areas. But the majority of cultivators depend on profes-
sional breeders for the production of cattle.

In the past, the Kankrej breed has been developed mainly
by professional breeders. Until recently these breeders were solely
dependent on their cattle, but as more of the pasture lands were
brought under cultivation the breeders had to settle down and
pay attention to tire cultivation of crops. Principal communities
associated with the breeding of Kankrej cattle both in Gujarat and
Kathiawar are the Rabaris, the Bharwads, the Maldharis, the
Ahirs and the Charans.

The Rabaris and tire Bharwads are the main cattle-breeding
communities in Gujarat and it is estimated that practically
90 percent of the Kankrej cows in northern and central Gujarat
belong to these communities. The villagers usually keep their
cattle loose and seldom tied, each breeder making a paddock of
thorns near his house in -which the cattle are kept at night, from
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which they are taken out for grazing in the day time. During the
rainy season, when the village pastu Ts offer some grazing, the
cattle are kept in the village, but during dry months the cattle,
particularly dry cows, young stock and breeding bulls, are taken
miles away from home in search of fodder, going as far as south
Rajputana in search of grazing. Time Rabari and Bharwad breed-
ers seldom store fodder for periods of scarcity.

Calves are not separated from cows until weaned by their
dams. Breeders take great pains in selecting and caring for
male calves to be retained for breeding. Other male calves are
sold at ages varying from 6 to 12 month.s, being castrated and
reared as bullocks for cultivators.

Physical Characteristics of the Breed

The Kankrej is one of the heaviest of the Indian breeds of
cattle, and, being of all-India importance, is described by the
Indian Council of Agricultural Research (Ware, 1938).

Table 3. Average Measurements of Kankrej Cattle

Data collected at Northcote Cattle, Farm, Chharodi, Bombay State, India.

21)

MEASURE At one year At tWO years Mature

Femiles
388.0 538.0 929.0

.N.Veiglit in pounds (at birth - 46.4) 42.9 48.7 55.0
Length from shoulder point to pinbones, in inches 42.5 47.2 51.5
Height at withers, in inches 20.0 22.2 26.0
Depth of chest, in inches 12.4 14.5 20..0

Width of hips, in inche ' 51.4 59.2 70.0
Heart girth, in inches

MEASURE At one
year

At two
years

Mature
bull

Mature
bullock

Males
396.0 551.0 1 357.0 1 222.0

Weight in pounds (at birth - 51.2) 44.9 46.9 62.7 63.2

Length from shoulder point to pinbones in ineliCS 44.7 48.1 62.2 59.2

Height at withers, in inch- s 21.4 21.6 30.2 31.8

Depth of chest, in inches 12.9 14.2 22.5 23.1

Width of hips, in inches 53.1 59.2 79.0 77.5

Heart girth, in inches



Color varies from si ver gray to iron gray or steel black.
Newly bdrn calves have rusty red-colored polls, this color dis-
appearing within 6 to 9 months. Forequarters, hump and
hindquarters are darker than the barrel, especially in males. The
switch of the tail is black in color. The forehead is broad and
slightly dished in the center. The face is short, and the nose
looks slightly upturned. The strong lyre-shaped horns are cov-
ered with skin to a higher point than in other breeds. The ears
are very characteristic, being large, pendulous and open. The
legs are particularly shapely and well-placed and the feet small,
round and durable. They are active and strong. The hump in
the males is well-developed and not so firm as in some breeds.
The dewlap is thin but pendulous and males have pendulous
sheaths. Pigmentation of the skin is dark and the skin is slightly
loose and of medium thickness. Hairs are soft and short.

Functional Characteristics of the Breed

Kankrej cattle are very highly prized as fast, powerful draft
cattle. They are also fair producers of milk. The average milk
production of Kankrej cows, based on records of performance
at recognized farms in India during 1936-37 to 1939-40, is shown
in Table 4 and of a herd at Chharodi in Table 5.

Table 4. Average Production of Kankrej Cattle
at Recognized Farms in India
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Memorandum - Ministry of Agrrieulture, Government of India. (Anonymous, 19502

YEAR No. of records
averaged

Average
lactation

yield, pounds

Average
lactation

length, (days)
Average dry

period, (days)

1936-37 54 3 232 305 184
1937-38 54 3 159 303 178
1938-39 38 3 161 315 144
1939-40 11 2 965 366 180

=------=--------77-- ----



PRODUCTION

Average
Superior

Table 5. Production of Kankrej Herd at Chharodi
(Bombay State, India)

No. of
animals

17

Quantities
produced,

lbs.

2 868
4 392

Fat %

4.56
4.69

Days in
milk

279
336

Average
calving
interval

days

499
499

Data supplied through the Indian Council of Agricultural Research.

Average
no. of

lactations
during life

8.5
7.5

CorarnimicAtion from the Director of the Institute of Agriculture, Anand, Bombay.

Frequency distribution of 348 Kankrej records of milk pro-
duction from Anand and Chharodi Kankrej cattle farms during
1941-44 is as follows :

Below 1,500 lbs. 67

1,501 - 2,500 lbs. 85

2,501 - 3,500 lbs. 97

3,501 - 4,500 lbs. 62

4,501 - 5,500 lbs. 32

Above 5,500 lbs. 10

Performance records given in Tables 6 and 7 which follow
refer to additional milk production performance of Kankrej cattle
maintained at Chharodi and Anand respectively during the period.
1941-1951. At Chharodi the cattle are maintained on semi-ranch-
ing conditions while the cattle at Anand are maintained under
superior conditions of feeding and management.

Table 6. Milk Production of Kankrej Herd at Chharodi,
Bombay State, for the Period 1941-1951
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CLASS OF COWS No. of
COWS

No. of
lactations

-- --
Average milk

yield per
lactation,

pounds

No of
da ys in

milk
No. of

days dry

Average
calving
interval
(days)

Selected cows .

Average cows .

40

45

121

91

4 443
2 665

371

307

153

191

524

498



Table 7. Milk Production of Kankrej Herd at Anand,
Bombay State, for the Period 1941-1951
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Data supplied through the Indian Council of Agricultural Research.

The average age at first calving estimated from 294 calving
records Ivas 48.47 months, variation being from 33.1 months. to
7S-27 month data supplied by -Ministry of Agriculture, India.
Though cows are bred throughout the year, there is a strong
tendency for matings to take place from March to August. The
average birth weight of males is 51.24 lbs., based on 255 records,
and of females. is 46.37 lbs., based on 287 records.

Average age at first service in males kept for breeding was
calculated to be 34.4 months, over 50 records. Bulls are quick
breeders and have an active breeding life of about 9 years, from 7
records. Male calves not required for breeding are castrated between
6-12 months of age, and are put to work when they are 3 to 4 years
of age and weigh about SOO to 900 lbs.

Kankrej 'bullocks are noted as good draft animals, being
very fast in cart work yet very powerful for hauling heavy loads
and for field work. The gait of the Kankrej is peculiar to the
breed, smooth in action with a very long and even stride. A pair
of bullocks will haul about 1,400-2,000 lbs. in an iron-tired cart
on a rough road, while on a good road they can haul up to 4,000
lbs. in carts with pneumatic-tired wheels. They can cover a dis-
tance of 25 miles in 10 hours, and shorter distances at the rate
of about 3 miles per hour. They are used for all kinds of field
work such as plowing, harrowing, threshing, transportation,
drawing water from wells, etc. Usually they work from to
10 hours a day.

As the breed is not used for meat purposes in India, informa-
tion is not available on its meat qUalities. However, the breed
shows excellent potentialities for beef production and has been
used for this purpose in Brazil and the G-ulf Coast regiOn of the
United States of America.

SS OF OSCLA CW No "
COWS

No. of
lactations

57

49

Average milk
y ield per
lactation,
pounds

No. of
days in

milk

No. of
days
dry

Average
calving
interval
(days)

Selected COWS .

Average cows .

22
13

4 893
3 067

362
252

117

144

479
396



As regards resistance or otherwise I.o (lisease it has been
observed that they are resistent to Tick fever and also they
show very little incidence of contagious abortion and tubercu-
losis, though no extensive studies are available to substantiate
these observations regarding the latter two diseases. It has been
noted that the bullocks are apt lo suffer from cancer of the
horn.

No specific genetic tra ts have been st-t *e(l. It has been
observed, however, that red color is recessive (Patel" 1945), and.
occasionally, calves having red color are born.

Performance in Other Areas

Grading-117) in .1-A di a

In some parts of India the bree( is used for grading-up
local cattle, particularly in South (.111jarat, Karnatak and Khan-
desh areas of Bombay State. It is also used in Ajmer-IAIerwara
of Rajasthan, India. No records are aVailable showing the re-
sults .of grading-up -work in other parts of India, but observa-
tions reveal that the grades are on the average better bullocks as
well as better milkers than the local cattle. In all the areas
mentioned above the cultivators are relatively prosperous and hard-
working aun l are anxious to feed aini care for better bullocks.

Br(lzil

Kankrej cattle, known iii the Americas as Guzerat1, were
e::ported to Brazil as early as 1S70. Fairly large consignments
were exported in 1914. They are loca ted mainly in the region
of Central Brazil, especially in lhe Slates of _Minas Gerais, ao
Paulo, Gtoias, and Mato Grosso. There were some subsequent
consignments but importation into Brazil was prohibited in 1921.
They have been used for pure-breeding as well as for grading
and cross-breeding, and have also entered into the formation of
ihe I idubrasil breed of cattle which has been developed

Purebred Kankrej cattle are maintained at the Govern-
ment's experimental livestock breeding station near Uberaba for
improvement and study (Veiga, 1919). The station is located in

Stw Figuro
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FIGURE 15. Kankrej cattle, which are known as " Guzerat " cattle
in Brazil, have entered into the forrnation of the Indubrasil breed. Above:
a Kankrej bull in. :Brazil. :Below: a group of Kankrej steers in. Brazil.



a zone of semi-humid tropical climate. The, annual mean temper-
ature is 72.0F. It is 70°F. in the dry season and 73.5°F. during
the rainy season. August is the driest month in the year with
55 percent of relative humidity. The annual mean precipitation
of the region is 64.4 inches, January being the rainiest month.
with 12.8 inches of rain on the average.

The calving season usually begins by tire middle of February
and continues up to the beginning of November. Calves are
usually left with the cows on pasture. Male calves are put on
additional feed when they are six months old. This feed usually
consists of ground millet, rice or wheat bran and cotton, the
mixture having 14 percent protein. When the calves are about
81/2 to 9 months old they are weaned and separated into sex
groups.. Bulls are allowed to breed when they are about 24
months of age, and heifers when they are 24-27 months old.

Weights of animals maintained at this station are given in
Table S.

Table 8. Average Weight of Kankrej Cattle in Pounds

Numbers sAmpled are shown in brAckets. From figures of the Govern ent`s
experimental livestock breeding station near Ubetaba.

In most of the Brazilian regions Kankrej are used for beef
as well as for milk. They are mostly raised on grassland and
are ready for slaughter at the age of 31/2 years.

In an experiment undertaken at the "Laboratorio di Gene-
tica Animal" in Sdo Paulo (Villares, 1943) to find out the in-
fluence, of the environmental temperature on body temperature,
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A (1 E

1

Male

A

64.2 -1- 2.7
173.3 HI- 4.6
333.2 d= 9.9
443.0 ± 15.4
549.9 j: 23.5
621.4 4- 35.1
8)0.9 DIT 43.4
909.3 d= 39.2
006.1 :17.5

Female

AA birth
3 months
6 months
9 months
12 months
15 ntonths
18 months
21 inonths
24 months

61.7
155.5
239.9
084.3
473.0
532.5
649.9
678.0
731.0

± 2.2
5.3
4.4

+ 11.5
±15.4
+ 17.2

17.2
+24.6
-1- 17.6

T)aily gain in weight since',ill& until
24 months 308 0.975



it was observed that the Kankrej Cattle (average of 7 animas)
registered average body temperatures of 101.0°F. an.d il02.0°F.
when atmospheric temperatures were 70.5°F. and 87.0°F. This
may be compared to the body temperature of European breeds
of cattle (average of 89 animals representing 6 breeds) 101.2°F.
and 103.5°F. when atmospheric temperatures were 69.5°F. and
87.0°F.

United Sta tes of America

"Numerous strains of cattle from India are bred in the Gulf
Coast region of the United States, where they are commonly
referred to collectively as Brahman cattle (Black, 1938). Kankrej
cattle (or Guzerat as they are generally known in the United
States) have been popular since 1924. Gulf Coast breeders have
used Brahmans to improve their grade and nondescript local cattle
by crossing. Breeding investigations are being conducted by the
U.S. Department of Agriculture at the Iberia Livestock Experi-
ment FarmTeannerette, La., to develop a strain from Brahman-
Angus that -would breed true for good beef type showing high
adaptability to the region. The Brahman cattle used in this work
contained a high proportion of Kankrej blood.

The G'-ulf Coast ai...ea is subtropical and has a high rainfall.
Mean monthly temperatures and average rainfall calculated from
records at the farm are given in Table 9. The averages were
calculated from figures over a 16-year period (1932-47) (Baker
an(l Black, 1950).

Cattle on the Iberia Livestock Experiment Farm are managed
according to good range practice. Native and improved pastures
are used to the best advantage. Supplemental.feeds, such as grass
silage, hay, cottonseed meal, are given for 60 to 90 days in the
feed lot and on pastures late in the winter and early in the
spring. Th.e cows are bred to calve when they are 3 years of age.
Calves are weaned when 6 to 8 months of age. Information on aver-
age weight of females, some beef production data and also heat
tolerance coefficients, according to the formula evolved at this
station, are given in Tables 1.0 11 and 12.
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Table 9. Monthly Average Temperatures and Rainfall
at Iberia Livestock Experimental Farm

Tayle 10. Average Weights, in Pounds, of Female Cattle
from Birth to Six Years of Age (193246)

Source: Baker aud Black, 1950. * S. D. - Standard Deviation
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MONTH Average temperature,
01,,.

Average rainfall,
inches

January 54.3 4.9
February 56.6 3.9
1Viarch 61.6 5.0
April 68.7 3.9
May 75.0 5.3
June 80.2 6.5
July 81.5 8.0
August 82,0 6.4
September 77.9 5.3
October 68.4 2.5
November 59.4 4.3
December 53.9 4.8
Total rainfall 60.8

.BREEDING OF
CATTLE BRAH-

MAN ANGUS

AT IRTH AT 0 MONTHS AT ONE YEAR AT FOUR YEARS

No. Wt. S.D.* No. AArt. S.D.* No. Wt. S.D.* No, Wt. S.D.*

Half-breds, 1st genera-
tion 56 66.2 8.84 56 349.5 42.94 50 560.6 79.68 47 766.4 93.86

Half-breds, 2nd gene-
ration. 21 61.6 10.32 21 375.2 51.60 14 520.4 88.28 9 732.2 102.08

Quarter-breds, average 96 62.2 10.13 96 375.1 46.10 90 580.5 71.13 84 753.3 80,59
Quarter-breds, 2nd

generation . . . . 50 60.6 10.71 50 356.2 43.17 43 503.4 80.18 34 672.9 82,91
Three-eighths bred.s,

average 48 63.5 10.61 48 377.9 43.41 43 493.8 82.60 35 683.0 80.23
Three-eighths, 2nd

generation . . . . 15 63.1 13.20 15 374.3 44.53 14 478.2 73.19 9 685.9 74.54

AT TWO YEARs AT THREE YEARS AT 'IVE YEARS AT SIX YEARS

Half-breds, 1st gene-
ration 29 895.9 101.44 22 1 011.7 118.88 20 1 032.5 96.81 18 10-17.8 85.03

Quarter-breds, average 56 878.7 76.92 34 895.1 83.93 30 968.7 102.50 25 979.0 125.40
Quarter-breds, 2nd

generation . . . . 9 757.2 93.11
Three-eighths breds,

average 13 801.5 98.96 5 913.0 84.08 4 955.0 79.27 4 978.9 42.50
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Table 11. Average Beef Production Data for Cross-Bred Steers
of Brahman-Angus Breeding Fed to a Final Weight of 750 Pounds

Source: Baker and Black, 1950, 1 (ain per 100 pounds' digestible nutrients con-
sumed. 'Prime, 1 to 6; Choice, 8 to 12; Good, 14 to 18; Commercial, 20 to 24;
Utility, 26 to 30; Cutter, 32 to 36. 3 Based on cold-carcass weights divided by

final weights.

Table 12. Summary of Heat-tolerance Results for Females
in Brahman-Angus Cross-Bred Lines

BREEDING GRO P

HEIFERS MATURE CoWS

Source: After Baker and Black, 1950. 1 A low heat-tolerance coefficient SignifiCS
high body temperature; a high coefficient, a low body temperature.

The Santa Gertrudis breed of beef cattle evolved in the

I T -,' I Half - bred
1st gen.

Hall- bred
2nd gen.

Three -
eighths -

bred,
1st gen.

Quarter -
bred back
cross gen.

Steers, number 15.0 5.0 7.0 22,0
Birth weight, in pounds 71.0 65.0 59.0 62.0
Weaning weight, in pounds 454.0 453.0 435.0 444.0
Gain from birth to weaning, in pounds 383.0 388.0 376.0 382w
Age when weaned, in days 232.0 227.0 252.0 237.5
Daily gain to weaning, in pounds . 1.70 1.71 1.49 1.61
Final weight, in pounds 754.0 754.0 748.0 752.0
Cold carcass iveight, in pounds 414.0 411.0 381.0 411.0
Gain on feed, in pounds 299.0 300.0 313.0 308.0
Period on feed, in days 235.0 233.0 261.0 257.0
Daily gain on leed, in po Ids. . . . 1.27 1.29 1.20 1.20
Efficiency' 11.32 11.32 10.86 10.45

Carcass grade 2 19.0 18.8 17.1 17.8

Carcass yield 3, percent 54.91 54.51 51.37 34.64

Age at slaughter, in days 467.5 459.2 513.0 491.1

Half-breds 1.) 81.25 86.45 13 87.77 32 84.66
Quarter-breds . . . 84 80.06 63 85.46 23 89.31 49 83.63
Three-eighths breds 47 80.08 :32 86.34 10 88.85 15 84.80

ber

Heat
tolerance, Num-
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Heat
tolerance
coefficient

Num-
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Heat
tolerance
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United States of Anierica ha.s Kankrej (G-uzerz. 7) blood in its
make up (Rhoad, 1949).

Formosa

During Japanese occupation of the island, Kankrej cattle
Ivere imported during 1921 and subsequent years. As draft
animals they are greatly appreciated by the Formosan sugarcane!
farmers.

Mauritius

Sugarcane estate owners imported Kankrej particularly for
the production of draft animals, but no data have been pub-
lished regarding the results.

Sources of Breeding Stock and information Regarding the Breed

It is estimated that there are approximately 500,000 Kankrej
cattle in Gujarat (Bombay State) in a total population of 1,300,000
cattle. The number is steadily increasing. The following may be
contacted for further information regarding the breed and the
availability of stock

- Livestock Expert to the Gover me t Bombay, l'oona,
India;

- Director, Institute' of Agriculture, Anand, Bombay, India;
- Animal Husbandry Commissioner to the Government (..yf

India, NelAr Delhi, India;
- Secretary, Kankrej Cattle 1.3reedino. Society, Sanan d,

Ahmedabad District, India.

In Brazil, where smile pure stock is maintained, the following
agencies may be contacted for further information

1.. - Department° de Producao Animal, Divisao de Zootecnia,
Postal Box 215-B, sao Paulo, Brazil;
2. - Sociedade Rural do Triangulo Mineiro, Postal Box 39,
Uberaba - Minas Gerais, Bra.zil.
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KEN WARIYA

Origin

The Kenwariya cattle 1, also known as Kenkatha, take their
name from the River Ken, for they are bred along the banks of
this small river in the hilly area of Bundelkhand. The River Ken
originates, in Vindhya Hills and flows through parts of Madhya
Pradesh near Damoh, then enters the Banda, district of Uttar
Pradesh and joins the River Yamuna. Cattle of the Kenwariya
type are also bred in the territories of Palma, Charkhari, Bijawar
and Ajaigarlt which are part of Vindliya Pradesh. As Malvi
cattle are found extensively in Saugor 'and Damoh districts of
Madhya Pradesh which is so near the Kenwariya tract, it seems
reasonable to assume that Kenwariya cattle are related to Malvis
in this area.

Conditions in the Native Home of the Breed

Location, Topog raphy and; Soils

The area where the breed is prevalent lies 1,pp10xi111ately
between 7805' and 81.°G' east longitude a,nd between the Tropic
of Cancer and 260 north latitude. It is a rugged area transversed
by the ranges of the Vindhya Hills, which never rise more than
2,000 feet above sea level. The I3undelkhand area lying southwest
of the River Yamuna is non-alluvial in nature, the soils having
been formed by the disintegration of the Central Indian hills,
while sandstones, limestones and slates are extensively found.

Three types of soils are commonly found in the area. One
type is reddish brown in color and very coarse-grained: it is
shall OW in depth and is poor in plant nutrients, and is usually
found on high-lying areas where it produces very poor crops.
The second type is brown in color, with greater depth, and is
usually underlaid with a zone of calcium carbonate accumula-
tion: it is suitable for cultivation provided manuring and irri-
gation facilities are available. The third type is dark brown to
black in color and is the most fertile soil of the locality.

See Figure 16.



Climate

During the summer, which extends from March to September,
the maximum temperatures during the clay are likely to exceed
115°F. during the months of May and June. Winters are compar-
atively mild. Air movement through.out the year is rapid. The
average rainfall of the area is 35 to 40 inches. Most of the rain-
fall is concentrated during the months of July and August. The
growing season of the grasses is thus short and they become
coarse very quickly.

Vegetation

The whole of the area is known as a millet-growing area.
Andropogon sorghum, and Penvisetum typhoideum are extensively
grown, also small millets such as Panieum frumentaceum and
Paspalum scrohiculatunt are on the poorer soils. Barley., wheat
and oil seeds are grOW11 as winter crops in the more fertile areas.
A number of pulses such as Ulcer arietinum, Cajanus ea jan, Ervum
(Lens eseulenta), Phase°lus mungo and P. aconitifolius are also
grown. Straws and husks from these crops are utilized as cattle
feeds.

Management Practices

Only a few animals are maintained by each cultivator. Cows
and young stock are maintained on grazing only which is scanty
and generally consists of coarse grasses of low nutritive value.
Bullocks are usually fed good quality straws.

Physical Characteristics of the Breed

The Kenwariya cattle are small, sturdy and fairly pow rful,
varying in color from gray on the barrel to dark gray on the
test of the body. The head is short and broad and the forehead
.is dished. Horns emerge from the outer angles of the poll in a
markedly forward direction and terminate in sharp points. Ears
are sharply pointed and do not droop. The body is short, deep
and compact. The back is straight but the quarters are drooping.
The limbs are short but powerful and the feet are hard. The,
Ittunp is well-develOped. The sheath is somewhat pendulous and
ends with a black tip. The dewlap is moderately heavy. The tail
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is of ïnediuin length with a black switch reac ring below the
hocks. Some p ysical measurements of animals of this breed are
summarized in Table 13.

Table 13, Average Measurements of Kenwariya Cattle

AlEASURE

y'.

MALE

Ma-
2 Yrs ture

E mALE

2 yrs
Ma-
ture

Data collected by the Mechanized State Farm, Saidpur, District Thansi,

Functional Characte istics of the Breed

Kenwariya animals ..tre: very popular for light draft on the
road and for cultivation. They are observed to thrive on poor
'feed. On account of the hilly nature of the region and the poor
grazing, only animals which can cover long distances and have
strong feet can thrive under such rigorous conditions. Very little
factual information is available at present on the functional
characteristics of this breed.

Performance in Other Areas

The breed is restricted to the terri tory 11 ien tiomied above.

Sources of Breeding Stock and Information Regarding the Breed

The Raja of Ajaigarh has contributed a great deal to the
development of the breed in his territory. Further information
regarding the breed may be liad from the

- Animal Husbandry Commissioner, Governinent of India,
New Delhi, India;

- Animal Husbandry Con. missioner to the Go ernment of
Uttar Pradesh, Luck 11 0 , India.

()x

Ma-
ture
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Weight, in pounds 266 408 768 185 254 654 710
Length from shoulder point to pinbones,

in inches '32 43 30 36 46
Height at withers, in inches '39 45 50 38 39 52 50
Depth of chest, in inches 10 11 18 8 10 16 17
Width of hips, in inches 11 18 20 11 12 17 18
Heart girth, in inches 50 56 70 43 46 66 68
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KHERIGARI1

Origin

Kherigarh cattle are closely allied to the Malvi breed (Anony-
mous, 1908). The Kherigarh breed is mostly found in the Kheri
district of Uttar Pradesh., India. Though the horn formation is
typical of the lyre-horned Malvi :type, the animals of the breed
are much lighter in general am-warm:ice than the Ma

Conditions in the Native Home of the Breed

Location, Topography and ASioils

The Kheri district of Uttar Pradesh is located between 27'4'
and 28'4' north latitude and between 80'2' and 81'2' east lon-
gitude. The district is bounded on the north by the River Mohan,
separating it from Nepal, on the east by the Bahraich district
and on the west by the district of Pilibhit. The distriet is studded
with many lakes, while in the southwest area there are large
shallow swamps.

Kheri is divided by the rivers which flow through the area
to different tracts of varying conditions. The southwest region

between the Rivers Sukheta and Gomti consists of fertile loam
soils. The area between Gomti and Kathna is sandy and is called
the Parchar tract: here the best Kherigarh cattle are bred. The
most fertile part of the district is along the banks of the :River
Sarda in the northern region. The predominant soil consists of
deep alluvium with occasional nodular limestone.

Climate

It is a siubmontane area having high humidity. During the
sum mer months of May and June the maximum day tempera-
ture may go as high as illoo to 115°F. II uring the winter months
the minimum temperatures rarely go below 35°F. The mean
annual temperature is around 79°F. Annual rainfall ranges
between. 45 and 6'5 inehes. In the northeast portion the rain-
fall is heavier.

See -Figure



FiGuEE 17. The Kherigarb breed is closely allied to the Malvi: it
is found in Uttar Pradesh. The animals are active and good for light
draft work, but the cows are poor milkers. Above: a Kherigarh bull.

Below: a Kherigarh CONN'.
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Vegetation

The district contains the luxurious vegetation typical of the
damp, submontane tract. Sugarcane is grown extensively and,
among other field crops, rice, maize, wheat, barley, chickpeas,
lentils and oilseeds such as mustard and rape are largely grown.
On account of favorable rainfall and availability of water from
lakes ami rivers for irrigation, large portions of agricultural land
yield two crops per year. The region has an abundance of coarse
gra.sses and most of the cattle are maintained on grazing.

Management Practices

As the Kheri district supplies large nu nbers of draft
bullocks to the Oudh and Gorakhpur areas of Uttar Pradesh,
breeders take great care in rearing male calves. The animals
are maintained primarily on grazing. During the hot season large

,herds are moved into the pasture areas of Nepal for grazing.
The cows, being very poor milkers, are not given much attention.

Physical Characteristics of the Breed

Kherigarh cattle, are generally white or gray in color. The
face is small and narrow. Horns are thin and upstanding and
measure 1.2 to IS inches in length in bulls; COWS usually have
smaller horns. The ears are small and the eyes bright. The neck
is short and looks powerful. The hump is well-developed in bulls.
The dewlap is thin and pendulous and sta,rts from right under
the chin and continues right down to the brisket. The barrel
broad and deep. The sheath is short and moderately tight. Limbs
are light. The tail is long, ending in a white switch.

Functional Characteristics of the Breed

The cattle of this breed are very active and thrive on graz-
ing only. The bullocks are good for light draft and quick,
light transport. The cows are poor milkers. The Government of
Uttar Pradesh maintains a large herd of these cattle, but very
little information has been obtained 011 their functional char-
acteristics. It has been observed that the a,nimals mature late
and heifers first, produce calves when they are about 5 years of
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age. Bullocks of this breed are in great demand for light culti-
vation in the eastern districts of Uttar Pradesh. They are"partic-
ularly prized by cultivators for their endurance.

It is estimated that they start work when they are about 4
years of age and weigh about 600 pounds. It is claimed that
a pair of bullocks can haul about 1 1/2 Jons of load in a cart to,.
a distance of 30 to 35 miles in a day traveling at times 3 to 4
miles per hour.

Performance in Other Areas

Bullocks of this breed are used in some of the Eastern dis-
tricts of Uttar Pradesh, but no factual data are available on
their performance in comparison with other breeds or types.

Sources of Breeding Stock and Information Regarding the Breed

There are large numbers of cattle in this region of the gen-
eral conformation and type known as Kheri. :Further informa-
tion regarding the breed 1.11 ay be obtained from the:

- Animal Husbandry Commissioner to the Go ernnlei t of
India, New Delhi, India;

- Animal Husbandry 'Commissioner to the Goverrunent of
Uttar Pradesh, Lucknow, U.P., India.

MAL VI

Origin

Olver (1938) classifies the Malvi among the grayer, lyre-
horned type represented by Kankrej cattle. He mentions that
the large Malvi breed resembles the Kankrej in some respects
though the horns are inclined more forward in the INIalvis than
in the Kankrej. He further states that it seems probable that
there is a mixture of types in this breed but the face and horns

Sec Figures 18 and
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FIGURE 18. A Maivi bullock. The breed produces massive, compact
animals good for draft work.

appear to be sufficiently similar to indicate some relationship
to the Kankrej. Olver has also drawn attention to the resemblance
between the Kankrej breed and the animal depicted on the seal
which was recovered from the Mohenjo-daro site (estimated to be
of 3,000 13.C.) but Ware (1942) thinks that the resemblance is even
more striking between the animal on the seal and the lyre-horned
Malvi breed.

Phillips (1944) classifies Malvis among the lyre-horned gray
cattle, with wide foreheads, prominent orbital .i.rch.es, the face
having a flat or dished-in pro-file. He also lists Kenwariya and
Kherigarh in the group with the Malvis. Taking into consid-
eration close similarity between these two latter breeds and
Malvis and th.e geographical proximity of .the habitat of these
breeds it seems that possibly these latter two breeds are mere
strains of the same stock represented by the Malvis.

The Mal vi is primarily a draft breed which has developed
into different strains which are heavy, light or medium in
size, depending on soil conditions. For example the Untatwara
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FIGURE 19. The Maivi is a Central Indian breed with variation in
type in different areas: the cows are poor milkers. Above: a Malvi bull.

Below: a"Malvi cow.

49



50

strain bred in Ra,4,varli. and Narsingharli areas is a slightly heavier
type while the type to-wards Saugar is light. These cattle are
lliainly bred in the Malwa tract of Madhyabharat State. In the
western parts adjoining Rajputana the type bred is larger in
size. In parts of Madhya Pradesh where Malvis are bred, it is
smaller in size. It is also bred in the northeastern section of
Hydera.bad state, where it is a popular breed for medium and
light draft on the roads and for cultivation.

Conditions in the alive Home of the Breed

Location, Topography and Soils

The area where Malvis exist lies between 22°4' and 25°9' north
latitude and 74°3' and 78°5' east longitude. It consists of two
parts, the Malwa plateau proper, and the adjoining hilly tract
of Vindhya hills to the east. The plateau has an average alti-
tude of 1,600 feet above sea level, but the higher plateau land
consists of vast rolling plains with flat-topped hills scattered over
their surface. Some of these hills rise to about 3,000 feet above
sea level. The area has a number of rivers such as Betwa, Chambal,
Kalisind, Mahi, Parbati, Sipra, Tons, Ken and Dhasan. Most of
these rivers take a very precipitous route and during the monsoon
cause extensive erosion. The majority of these flow northwards
and westwards and join either the Yamuna or the Ganges rivers
in the north.

The major portion of the area is covered with fertile black
cotton soil of the heavy loam type. Lighter soils with greater
proportion of sand are also prevalent.

CIita te

'T11Malwa plateau on the whole has a dry, moderate climate.
During the summer, which extends from March to June, the (lay
temperatures during the hottest parts of May go as high as
105°P., but being dry, are not oppressive. Nights are normally
pleasant with plenty of cool breeze. Meteorological observations
representing averages of 25 years taken at Nimach and Indore,



d typical of tl e area for the months of january, May, July and
November are presented. in Table 114.

Table 14. Meteorological Observations Representing Averages of 25 Years for
the Months of January, May, and November for Nimach and Indore

Average climatological data for the Malwa Tract are sum-
marized in Table 15.

Table 15. Climatological Data for Malwa

Source: Indian Mete.orological Department GovernMent, of India, New Delhi.

Vegetation

The tract is highly cultivated; where no grain has been plantel
the land is covered with heavy fields of grass affording excellent
grazing to cattle. Grazing is also available in areas which. are
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J'ANUARY MAY JULY NOVEMBER.

Height,
feet

Alean
temp. F.

Diurnal
range

28.6
29.4

Mean
temp. F.

Diurnal
range

Alean
temp. F.

Diurnal
range

Alean
temp. F.

Diurnal
range

29.5
29.1

Nimaeh . .

indore . . .

1 636
1 820

63.0
61.4

90.5
89.4

26.7
26.8

81.0
78.9

13.6
12.3

70.0
68.9

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Mean maximum.
tem.p. OF. . . 79.3 82.8 91.2 99.2 104.4 97.3 85.6 84.1 85.9 88.7 83.6 79.0

Mean minimum
49.8 54.6 (31.9 71.3 79.0 77.5 74.1 73.2 72.1 65.2 45.2 49.5temp. oF . . .

Mean daily rela-
tive humidity
per cent at 0800
hours ,"7 52.0 35.0 27.0 34.0 66.0 88.0 88.0 84.0 6 0 57.0 61.0

Rainfall, in
inches 0.24 0.15 0.34 0.22 0.57 5.93 8.89 7.77 7.09 1.3 0.29 0.20

MEASURE AVERAGE DATA BY MONTH

OF CLIMATE



preserved. as forest areas. During the rains the grasses grow fast
but the growing period is limited to about 3 to 4 months. The
principal cultivated crops are sorghum, maize, millets, Cajanus
cajan, Panieum frumentaceum, Paspalum scrobiculatum, Phaseolus
mungo, Cicer arietinum, wheat, lentils, barley and various oil
seeds such as linseed, sesamum, mustard and groundnut. By-
products from these are utilized as cattle feed.

Management Practices

As every village carries some area reserved for grazing, villag-
er8 take their cattle during the daytime to these areas and bring
them back to the village folds in the evening. The animals are
given supplementary feed such as straw or hay. Only bullocks
are given concentrates. Wherever well irrigation is available
fodder crops such as sorghum, maize or Cicer arietinum are
grown for feeding only good animals.

Physical Characteristics for the Breed

Malvi cattle have short, deep and compact bodies. The back
is straight but the hindquarters are drooping. The legs are
powerful but short and the hooves are strong and black in color.
The dewlap is well-developed and the sheath is moderately pendu-
lous. The head is short and broad with dished forehead. The hair
around the eye sockets and the eye membranes are black in color.
The .muzzle is broad dark colored and slightly upturned. The
horns, which emerge from the outer angles of the poll in an
outward and upward direction, are strong and pointed. The
ears are short 0.11(1 [)ohited and not drooping. The tail is of
moderate length with a black switch_ reaching to about the
fetlock. The. color is gray., deepening in the mature male to a
dark iron gray almost black on time neck, Shoulders, hump and
quarters. The cows and bullocks eVentually become nearlv pure
white with age.

Functional Characteristics of the Breed

The breed is well-known for its draft qualities. It is observed
to be good on the roa.d for quick transportation. Also the



bullocks work well in the black cotton soil. They show great
endurance and ability- to carry heavy loads on rough roads. The
COWS in the village areas are observed to be poor milkers but
selected COIN'S on the farm show that they .can produce 2,000 to
2,700 lbs. of milk per lactation. Average milk production of Malvi
cows at the government farm at Hyderabad has been 2,311 lbs. of
milk in 300 days with 175 dry days (Anonymous, 1950). The'
average age at calving has been observed to be 3 years and 3
months, with a calving interval of about 16 to 18 months.

Performance in Other Areas

The breed has not been exported to other areas, hence no
specific information is available on this point. Besides its native
home of Malwa the breed is found in the northwest area of
Hyderabad State, in the areas around Sangor district of illadhya
Pradesh extending up to the borders of -Uttar Pradesh and also
towards Bundelkhand area.

Sources of Breeding Stock and Information Regarding the Breed

The estimated population of Malvis is around 4,950,000
(Anonymous, 1946). For further information regarding the breed
and its availability the following may be contacted

1.. Animal Husbandry Commissioner to the Govern. ne,nt of
India, New Delhi.

Director, Veterinary Services, Madhya Pra(leshl, Nagpu
I u dia.

Director of Veterinary and Animal Husbandry Depa
ment, Madhya Bharat, Gwalior, Madhya Bharat, India.

Director, Veterinary Department, iyderabad Govern-
Illent, Hyderabad, India.
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1 See Figure 20.
2 See Figure 21.

THARPARKAR or THARI

Origin

The breed carne into prominence during the first World War
when some animals were taken to supply milk for the Near East
army camps. Here their capacity for production under rigorous
feeding and unfavorable environmental conditions at once became
apparent. Since then many breeding herds llave been assembled
in India and Pakistan.

In India and abroad, these cattle are known as Tharparkar
since they come from the district of that name in the Province of
Sind. The Tharparkar is, however, known differently in its own
region. In its native tract and the areas neighboring on it, the
breed is called Thari 2, after the desert of Thar; and it is also
occasionally known as Cutchi, because the breed is also found
on the borders of Cutch which adjoins Tharparkar to the south.
Then again, in the past these cattle have been kflOW11 as White
or Gray Sindhi, since they are native to the Province of Sind and
akin in size to the Red Sindhi: this name, however, is no longer
used.

Conditions in the ,desert area have always been precarious
and the cattle of the area llave migrated to the surrounding
richer areas, while, whenever there is a good year and grass is
plentiful in the Thari area, cattle from the surrounding Sindhi,
Kankrej and Nagori country have come in and thus influenced the
Thari breed. The influence of the Kankrej blood, however, has
been most predominant because of the breeders' preference for
this type, and also, as one legend goes, the Thari breeders of
Badin, a village in the south of Thari, lived for some genera-
tions in Radhanpur State and later migrated to Badin and brought
with them fine Kankrej cattle from Radhanpur occasionally also
known as Wadhiyar (Anonymous, 1926 (f)). Kankrej cattle are
also stated to have been brought from Palanpur agency by the
Thari nomads.

Though the Kankrej influence is predominant, the influence
of other breeds is evident depending on the location of the herds.
This is emphasized by Williamson (1947) who observed that the



FIGURE 20. Tharparkar cattle are fouild in the desert of Thar, Sind,
Pakistan, and also in Kutch, Jodhpur and Jaisatmer, India. They are
of medium size and compact, useful as draft animals and the cows are
fair to good milkers. Above: a Tharparkar bull. Below : a Tharparkar cow.
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Thari is not a, homogeneous breed, but that it has the influence of
the Kankrej, Red Sindhi, Oil and Nagori breeds. 1-Te points out
that in the Thari area, towards the western side, the influence
of the Red Sindhi is prominent. Towards the northern and north-
eastern side the Nagori influence is naturally detected. In other
parts Kanknej influence is predominant. A sprinkling of Gir
influence is also evident. In spite of this he,terogeneity that one
finds, the Thati breeders appear to have successfully developed
a nieditun type whiich is a fainly good milk producer under the
poop feeding conditions of the desert area and has great power
of endurance and resistance to famine, and drought, and IvIrich has
ability to cover long distances under desert (.. ,onditions.

It is observed that the ,typical Thapi cattle are found in the
aneas in the vicinity of Umarkot, Naukot, Moro Nano, Chhor,

Islamkot and Khari Caulant Shah. They are also produced
in the adjoining Lidian States of Jodhpur, Jaisalmer and Cutch.

Conditions in the Native Home of the Breed

Location, Topography wild Soils

The district of Tharparkar in the, southwest portion. of
Sind Province of Pakistan lies between 24°13' and 26°2' north
latitude and 68°40' and 71'11' east longitude. However, it is
time eastern portion of the district which constitutes the Thar
desert and is the native home of the Thari breed. The Than desert
region is a vast sparsely populated area measuring about 8,000
square miles. It is bounded on the south by the treeless desert
Rann of Cutch, on the west by the alluvial plains of Sind, on
the east and northeast, by the, States of jaisalmer and Jodhpur
of Rajasthhan, India, and on the north by the district Nawabshah
and Hyderabad.

The whole area consists largely of sand (iunes running j)arallel
from southwest to northeast. These dunes or ridges are locally
known as bhits. Fine sands from the deltaic regions and Rann
of Cutch are blown over during th.e long, hot, windy season to-
wards northeast forming long ridges or dunes in its course. The
origin of a ridge usually is a bush or other obstruction which
arrests tire sand to windward and shelters it to leeward. Once
formed., the ridge itself becomes the obstruction and grows as
it began -with. a gentle, sh.)pe on the side facing .the wind and an
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abrupt fall on the other. The ridges are naturally irregular and
only roughly parallel so that they often enclose sheltered valleys,
above which they rise to a height of 100 to 300 feet. These val-
leys are frequently moist enough to admit cultivation and, when
not cultivated, yield crops of grass.

On the sand hills very little rain suffices to sustain a sur-
prising amount of vegetation consisting of Salvadora, Acacia,
types of mimosa and other brush trees. Grasses also spring up
with very little rain.

Climate

The desert area i.s comparatively healthy, being dry and cool.
The southern area has a relatively mild, equable climate, while in
the north the summers and winters are likely to.be a little more
severe. Frost is unknown. Temperatures as high as 120° F. ,have
been recorded. The normal rainfall of the area is about 8 inches,
most of it falling from July to September. During the months
from March to June strong winds blow from the southwest
over the desert area.. Particularly (luring May the winds are a.pt
to be violent. Heat, coupled with sand-laden winds, makes life
very miserable during this period. Meteorological observations for
Hyderabad, Sind, which is just outside the desert area but has
very similar climatic conditions, are given in Table 16.

Table 16. Meteorological Data for Hyderabad, Sind,
Representing Averages for 10 Years

Observation8 taken by the Meteorologrica )epaament at Hyderabad, Sind.

AVERAGE DATA BY MONTHS
MEASURE

OF CLIMATE
Jan. Feb. Mar. April May June july Aug. Sept. Oct. Nov. Dec.

- - -
Mean maximum
temp. °F . . . 75.8 81.2 92.5 101.8 107.0 104.5 99.3 95.8 97.3 97.8 88.8 78.6

Mean minimum
temp. 01(' . . . 50.6 54.4 (53.8 71.9 78.2 82.0 81.4 79.2 76.4 70.2 58.8 52.6

Mean daily rela-
tive humidity
per cent at 0800
hours . . . . 63.0 72.0 79.0 87.0 88.0 86.(1 88.0 90.0 89.0 83.0 68.0 61.0

Rainfall, in
inches . .. 0.46 0.41 0.29 0.15 0.06_ 0.72 3.20 1.56 0.52 0.02 0.08 0.2



Vegetation

In the desert area the rainfall is low and irregular. However,
during a good rainy season several nutritious species of grasses
spring up profusely and are grazed by cattle. The depressions
between the dunes that exist in the area act as catchment areas
for rain and are cultivated with quick-growing and drought-
resistant crops such as Andropogon sorghum, Pennisetum ty-
phoideum and Cyamopsis psoralioides. The dunes and other areas
are covered with brushwood, several types of mimosa and also
permanent bushes. Flowers, leaves and pods of Acacia arabica are
extensively used for cattle, feeding. Even the pods and seeds are
stored for seasons of scarcity.

Management .Practices

The management and feeding of Thari cattle differs in desert
regions and in big villages and areas near towns. In the desert
they remain in the open most of the time, feeding in the scrub
grazing areas, coining to the village once a day in the morning
for watering and milking purposes. The villages in these areas
comprise a few straw huts located near a well. In these areas
there are al.so some rainwater ponds where cattle go during the
daytime, rest for a couple of hours and again go out for grazing.
On the whole, however, watering places are too few and far,
between to serve as regular sources of water. Wells are deep,
between 100 and 200 feet.

Stall feeding is not practised in the desert area, so the cattle
subsist almost entirely on natural grazing available in the scrub
forest areas. Leaves and stems of permanent bushes and shrubs
and also loppings of trees like acacia are utilized for feeding
cattle. Though famines are frequent, no systematic attempts are
made to preserve grasses. This naturally causes heavy mortality
among livestock during the famine years. By-products of culti-
vated crops such as millet (Pennisetum typhoideum) and Cyamopsis
psoralioides are ntilized for feeding during dry periods.

In the big villages and near towns there are professional
cattle breeders known as Maldars who keep large herds of Thari
cattle ranging from 59 to 300 head of cattle. The cattle are sent
to the nearby grazing areas during the dayt ne but are brought
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FIGURE 21. In their native home, Tharparkar cattle are known as Thari.
They are observed to have some Kankrej blood. Above: Tharparkar
bullocks and a bullock cart. Below: A herd of '.rharparkars seer in a

desert grazing area.

.4%



back to the villages or towns in the evening and are kept enclosed
in an open space surrounded by thorny bushes. Milking stock
is :retained in these villages but dry stock is usually sent farther
away in the desert areas where more grazing may be availa.ble.

Some of the Ma-Wars follow agricultural pursuits and grow
crops such as cotton, millets (Pennisetum typhoideum and Andro-
pogon 8or ghum), wheat, pulses and cluster beans (Cyamopsis
psoratioi(ies). The cattle are allowed to graze on time residues of
the harvested fields. Other breeders purchase grazing rights after
the crops are harvested. During dry weather, 11.1aldars feed their
stock on stovers, straws and other by-products of crops.

Milking animals are usually given some concentrates such as
crushed cluster beans oil cakes and broken rice. Calves remain
in the villages front birth to about 4 months, after which they
are allowed to go for grazing, but are grazed separately and not
with adult stock,

Physical Characteristics of the Breed

Average annuals of the Tharparkar breed are deep, strongly
built, medium-sized, with straight limbs and good feet, and with
an alert and springy carriage. As the animals are not handled
Tfrequently the-y are apt to be wild ami vicious.

The usual color of time cattle is white or gray. In males, time
ray color may deepen, particularly on time fore and hiud quar-

ters. All along the backbone there is a light gray stripe. The
color of the cattle deepens during the winter nionths and also
when the cows are pregnant. In the Than tract, in addition to
white and gray coat color, black and red or combinations thereof
are usually encountered on account of the influence of Red Sindhi
and Gin, though breeders do not approve of these colors and
usually discriminate against them.

The head is of medium size, the, forehead broad and flat or
slightly convex above eyes: the front of the horns and face are
practically on one plane. The skin between the eyes is often
wrinkled, the wrinkles running perpendicularly. The eyes are
full and bright. The eyelashes are black and there, is a, small
ring of black on the eyelids.

Ears are somewhat long, broad and semi-pendulous and face
forwards. Length in males averages 1.2.44 10.17 inches, while in
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females it is 11.90 0.17 inches. Width in the males averages
6.77 1 0.22 inches, while in the females it is 6.51 I 0.09 inches,
according to Wahid (1952). Average data on certain body measu-
rements are summarized in Table 17.

Table 17. Average Measurements of Tharparkar Cattle

_Numbers sa. iled are shown in brackets.

Iorns are set well apart curving gradually upwards and
outwards in the same Line as that of the poli with blunt points
inclined inwards. A small portion of the skin with hairs extends
over the base of the horns. in the males the horns are thicker,
shorter and straighter than in the females.

The hump in the males is moderately \\Tell-developed, firm
and placed in front of the withers. The dewlap is of medium
size and the skin is fine and mellow. The sheath in the males
is of moderate length, and is semi-pendulous. The navel flap in
the females is prominent. The size is variable but on average
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MEASURE

Fern ales

At one year At two years Mature

Weight, in pounds
Length from shoulder point to

pinbones, in inches 37.31+ 0.46 (10) 43.7 ± 0.99 (10) 52.461 0.33 (25)
Height at withers, in inches . . 39.85± 0.42 (10) 42.90_1 0.51 (10) 49.70.1 0.40 (25)
Depth of chest, in inches . . . 19.351 0.34 (10) 21.9 ± 0.16 (10) 25.541 0.38 (25)
Width of hips, in inches. . . . 11.151 0.23 (10) 13.951 0.25 (10) 17.861 0.22 (25)
Heart girth, in inches 47.10+ 0.67 (10) 53.301 0.95 (10) 65.221 0.53 (25)

MEASURE At one year At two years Mature bull Ma ire ox

. Males
Weight, in pounds .

Length from shoulder
point to pinbones,
in inches . . . . . 36.90± 0.78(10) 47.501 0.95(10) 55.101. 0.49(10) 56.641 0.74 (10)

Height at withers, in
inches 41 15± 0.38(10) 46.901 0.78(10) 51.501 0.39(10) 53.451 0.85(10)

Depth of chest, in
inches 19 291 0.37(10) 22.451 0.41(10) 23.851 0.45(10) 25.351 0.45(10)

Width of hips, in
inches 11.251 0.25(10) 14.351 0.23(10) 19.951 0.39(10) 21.251 0.33(10)

Heart girth, in inches 47.101 0.89 (10) 60,501 0.35 (10) 72.701 0.63 (10) 72.3 ± 0.80 (10)



111easure 6x2.5 inches. Shoulders are light and legs are compar-
atively short, hut in good proportion to the body. The hooves are
hard and black, of moderate size and have no tendency to turn out.

The color of the skin is black, except on the udder, under the
belly, on the lower pa,rt of the dewlap and inside the ears where
it is rich yellow. The hair is fine, short and straight, but in the
male it is slightly curly on the forehead.

Functional Characteristics of the Breed

The Thari owner always sought for good milkers, as ghee or
clarified butter is the main livestock produc,t -which gives him a
dependable income, provided that the cows are good foragers and
can withstand the rigorous conditions of fife in the Tharparkar
grazing district. He has also paid adequate attention to producing
good quality, medium-sized, agile bullocks, thus trying to combine
the qualities of milk production and draft ability in the breed.
In the village areas the cows are milked only once in 21 hours
and the calves are not weaned. Under these conditions it is
estimated that they produce about 1,000 to 2,500 lbs. of -milk
in a lactation.

The government farm at Sakrand, Sind, has been svstern-
atieally breeding Thari cattle for several ;years: :another farm
for Thari cattle has been opened recently at Mirpurkhas, Sind.

At the Sakrand farm weaning is not practiced, and under
these conditions the average milk production of 171 samples has
been 2,527 1 80.39 lbs. in 298.7 I 9.74 days. It is estimated that
calves must have taken about 1,000 lbs. While a special group'
of 9 samples produced 6,232 -I- 121.5 lbs. at the same farm ami
average of 50 samples was 4,596 + 61..9 lbs.

Data in Table 1.8 summarize the milk production per lactation
for different lactations studied at the Sakrand far" .

Table 18. Production of Thari Cows at Sakrand, Sind,
Farm During Different Lactations

'Yield in pounds (after calves
were suckled)

Number of lactations .

1st 911d 3rd

3 382 :3 392 3 642
26 34 97

3 581 3 647
99 17

5th 6th 7th

3 228 3 562
19 8



The average dry period for cows at the Sakrand farm from an
analysis of 117 samples WaS 232.5 1.: 15.2 days, while the average
calving interval in 154 calving records was found to be 17.5 1 0.61
months.

Complete lactation records during the whole of a lifetime were
available for 38 cows only and it was observed that the average
number of lactations during a lifetime worked out to 5.85 0.25,
although for the entire breed it is estimated to be in the neighbor-
hood of four. The average age at first calving is observed to be
47.24 2.5 months.

Thari bulls, probably on account of poor nutritional levels in
.the home country, start service at the age of about 31/2 years, and
it is estimated that the average breeding life of Thari bulls is
7 years, with a range of 5 to 9 years. They are observed to be quick
breeders.

Thari bullocks are seldom put to work before they are 31/2
years old, when they are given light work and gradually accus-
tomed to heavier tasks by the time they are 5 to 6 years of age.
Then they do all types of field work, including working Persian
wheels for drawing water, and they are considered to be particu-
larly apt for carting. It is observed that these bullocks require
careful handling as they are apt to be vicious. However, animals
-which are carefully and frequently handled become fairly docile.

The average weight pulled by a pair of Thari bullocks in desert
areas is 1/2 to 3/4 ton in a cart with iron-rimmed wheels at the
rate of about 2 to 21/2 miles per hour. The usual distance covered
during a day is 18 to 20 miles. In cities and on hard evenly con-
structed roads a pair of bullocks can pull loads of 11/2 to 21/4 tons
in a cart fitted with pneumatic tires. The daily distance covered
varies from 20 to 25 miles in about 8 to 10 hours a day. Single
bullocks are -worked as pack animals and they usually carry
a load of 350 to 500 lbs.

Thari cattle are said to be very hardy and resistant to several
tropical diseases but definite data are lacking. Although animals
of tile breed are excellent foragers and can stand the rigors of
climatic and environmental conditions, they have not been used
primarily as a source of meat, and breeders have given little
attention to meat qualities. No data are available on carcass
qualities and characteristics of the meat.
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Performance in Other Areas

India

Owing to their capacity for milk production as well as for
work and their ability to thrive on scanty fodders, the Tharparkar
cattle are now bred on a number of government farms in India.
They are also used for grading-u) local inferior cattle in certain
areas where the farmers particularly like, gra,y or white cattle.
Thari cattle are also produced in the States of ,Todhimr, Jaisalmer
and Cutch in India.

Three of the, most important Thari herds are established at
Karnal in the Punjab State and at Patna and at Kanke, Bauchi,
in the State of Biliar.

Fine performances of the Tharparkar cattle during the first
World War in -Alesopotamia encouraged the Government of India
to experiment on these animals. A herd of Tharparkar cattle
lras established at Karnal in the Punjab in 1923. Karnal is situated
in an area which has mostly sandy loam soil. Summer temperatures
are, fairly high, reaching 116° F., but summers are usually dry.
Animal rainfall is about 25 to 30 inches. The area is noted for
its abundance of grasses. At the Karnal farm in the pasture
area, Cynodon dactylon is predominant and relished by the cattle.
Besides pasture, fodder crops such as co,,vpeas, Egyptian clover,
sorghum and, maize are also grown. Calves are weaned at birth.

Average milk production, based on 568 lactatons from the
year 1923 to 1934, at the Karnal farm is shown in Table 19
(Dastur an(i Kothavalla, 1946).

Table 19. Average Milk Production of Tharparkar COWS
at Government Cattle Farm, Karnali (1923-1934)

64

MEASURE (YP PRODUCTION Purchased cows Fa1111 -wed CO WS

COWS at this farm were milked 4 times a day during recent
years and ti lder these conditions the average milk production

Average
Average
Average

milk production,
days in milk-
dry days

in murnk 9 994
949
147

2 791
211.

95



has been 4,349 lbs. in 286 days, average percentage of fat being 4.2.
Individuals have yielded as. i111101. as 9,655 lbs. in 305 days. The
average calving interval has been 141/2 months, and average age
at first calving during recent years, 2 years 8 months ami 10 days.
Though no particular season has been observed for mating it has
been noticed that the ina.ximum number of servic.es ha.ve taken
place during the months' of February and March. Average birth
weights of male calves have been 54 lbs., while those of females
have been 52 lbs. Males, OH average for 20 bulls, start service
at the age of 2 years 9 months and 1.8 days, with an average
'breeding life of 10 years. They are noted for their quick service.

Bullocks are put to 'work on the Karnal farm when they are
about 3 years old and llave attained the weight of about 850
pounds. They are agile and swift, and willing -workers. A pair
of bullocks will haul a load of 4,000 lbs. in a cart with pneumatic
tires, They are able to .cover a distance, of about 25 miles
-a day of S hours. -Without any load they can take a cart at the
rate of 4 to 5 miles per hour. The measurements summarized in
Ta.ble 20 were recorded al the Karnal farm.

Table 20. Average Measurements of Thari Cattle

Nuntbers sump 1 are shown in trackets.
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MEASURE At one year At two years Mature bull Mature
bullock

1Viales

Weight, in pounds . . . . ...
:Length from shoulder point to pin

344 (9) 540 (9) 1260 (9) 956 (6)

bones, in inches 42.5 (9) 50 (9) 63 (9) 56.5 (6)

Height at withers, in inc,hes 41 (9) 47.5 (9) 54.5 (9) 52 (6)

Depth of chest, in inches 19 (9) 22 (9) 27.5 (9) 96 (6)

Width of hips, in incites 12 (9) 15.5(9) 20 (9) 19 (6)

Heart girth, in inches 49 (9) 57.5 (9) 77 (9) 70 (6)

MEASU.RE At 0111' year At two years Mature

Femaks
Weight, in pounds
:Length from shoulder point to pin

347 (9) 548 (9) 845 '(9)

bones, in inches 43 (9) 50 (9) 57 (9)

Height at withers, in inches . . 41 (9) 46.5 (9) 48 (9)

Depth of chest, in incites 18 (9) 22 (9) 24.5 (9)

Width of hips, in luches 13 (9) 17 (9) 20 (9)

Heart girth, in inches 48 (9) 59 (9) 69 (9)



In addition to Karnal, herds of Tharparkar cattle are also
maintained in government farms at Patna and Ranchi in Bihar.,
Both of these places are located in paddy-growing areas with aver-
age rainfall ranging from 45 to 55 inches. The highest average
maximum temperature, during May and June may exceed 105' F.
at Patna. Ranchi is at an elevation of over 3,000 feet.

The, data in. Table 21 are a -_41:inatiary of the production of
Tharparkar cattle bred on the Government farms in India 'from
a, 1,Zeport of the Ministry of Agriculture, India, 1950.

Table 21. Average Performance of Tharparkar Cows

The average performance records as reported from recognized
farms in India during 1936/37 to 1939/40, are summarized in
Table 22.

Table 22. Average Records of Performance of Farm-Bred Cows at Recognizml
Farms in India during 1936-37 to 1939-40
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YEAR No. of
records

Lactation
yield, pounds

Days
in milk

Da,ys
dry

Stndies conducted at the Indian Veterinary Research Insti-
tute (Bhattacharya et al. 1950; 1_952) from 699 Tharparkar cows
with 2,425 calvings showed that the average gestation period for
female births was 286.89 days while the average gestation period
in case of male births was 288.97 days.

It was observed that sex ratio in calves born was 99.83 males
for 100 females. The incidence of twinning WaS 0.46 per 100
cal vings.

NAME OF FA.RM No. of
records

Lactation
yield_ - lbs

Days
in milk

Days
dry

Government Cattle Farm, Patna 37 3 080 244 157

Government Farm, Kanke, Hancin 21 4 982 277 186

Indian Agricultural Research Institute,
Karnal 46 4 869 280 155

1936-37 89 4 056 281 11S

1937-38 109 4 056 267 162

1938-39 90 4 721 270 150

1939-40 100 4 323 268 154



Sources of Breeding Stock and Information. Regarding the Breed

It is estimated that the number of Thari cattle in Pakistan
is approximately 652,000 (Livestock Wealth of Pakistan, 1)49).
The most important places where Thari cattle are found are Dhoro
Naro, Chhor, Islamkot, Mirpurldlas, Khan i Ghulam Shah
and Naukot; also in the cattle markets of Badin and Mithichachro.
In India the breed may be available in parts of Jaisalmer and
,Todhpur States. For further information, the following authorities
may be contacted

Animal Husbandry Commissioner, Govern ent of Pakistan,
Karachi, Pakistan;

Livestock Officer, Sind, AI rpurkhas, Sind, Pakistan;
Animal Husbandry Commissioner, Government of India,

New Delhi, India.
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FIG (THE 22. The Bachat r breed, found in Biliar, closely resembles
the Hariana. rJ1j10 cows give very little milk. Above: a Ba chaur

Below: a Bachaur cow.
By courtesy of Mr. S. I?. Sen,.
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BACHAUR

Origin

hillips (1944) observes that though the Bachi aur luts not
been classified by other authors it appears to belong to the group
of shorthorned white or light-gray cattle. The breed lias very
cl ose similarity to the Hariana breed. Some think it may be a
deteriorated strain of the Hariana. The breed is well-known for
its draft qualities and ability to thrive under poorer conditions
of feeding.

Conditions in the Native Home of the Breed

Location,, Topography awl IS oils

Th, breed is found in the Bachaur and Koilpur subdivisions
of the Sitamarlti district of Biliar State, India. This area
situated in the north central part of Biliar, lying approximately
between 260 and 26'6' north latitude and 85° and 85(16' east
longitude, and consists of a low-lying alluvial plain transversed
at intervals by ridges of high gTound. Beds of nodular limestone
are occasionally found in the tract. There are two important rivers
in the tract, Lakhandai and Bagmati, the latter originating in
Nepal. On account of the generally flat nature of the country, the
rivers are subject to floods during the rainy season causing heavy
inundations in the area. The major portion of the area is fertile

See Figures 22 and 23.

69



FIGURE 23. A Bachaur bullock. The breed is well-known for its
draft qualities.

13y courtesy of Mr. S. K. Sen.

and is .intensely cultivated. Large-sized patches of and it(
spersed Avith alkalilw soils are oc(...!asionallv seen.

Climate

Dry westerly winds are experienced during the months of
April to June. Though absolute maximum temperature during
summer rarely exceeds 1..12 to 115°F. the mean maximum ranges
from 100° to 105°F. during the months of April to June. Even
during the coldest month, which is January, the mean maximum
temperature is about 70°F. while the mean minimum is about
48°F. Th.e average rainfall of the area is about 50 to 55 inches, the
heaviest rainfall being in the months of July an.d August. Humi-
dity is on an average 67 percent in March, 66 in April, 76 in May
and varies from 84 to 90 percent during other months. Cyclonic
storms of great intensity occur during the months of August aud
September.
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Vegetation

No special fodder crops are grown in the area for the cattle
except Lathyrus satiras in the paddy fields and mustard which
is sown thickly as a winter crop and then gradually thinned and
used as green fodder. Of the various crops grown, paddy, barley,
wheat, chickpeas, mustard, lentils and sugarcane are most im-
portant. By-products from these crops such as straws and husks
are extensively used as cattle feeds. In the grassland areas, various
kinds of grasses prevail which can stand -waterlogging conditions of
the soil. Crynodon dactylin, Dichanthium annulatum (Andropogon
annutatus), Cenchrus ci/iaris, Eleusine indica and Heteropogon
confortas are commonly found in the area. Grazing is available
only from 3 to 5 months in a year.

Management .Practices

The Koir and Ahir communities are important cultivators as
well as cattle breeders in the area. Individual members of these
communities own large herds of cattle which_ are grazed in the
nearby grassland areas, but the majority of th.e cultivators own
only a fe-w animals: COWS having bull calves are not milked at all
and the calf is allowed to take all the milk. Young calves are
taken for grazing in the areas adjacent to the \Tillages along
with older cattle and are observed to thrive well. Breeders pay
particular attention to raising bullocks and also are careful in

-selecting good bulls for breeding, purposes.

Physical Characteristics of the Breed

The animals of the breed are compact with straight backs,
.well-rounded barrels, short necks and muscular shoulders. The
forehead is broad and flat or slightly convex. The eyes are large
and prominent. The horns are medium-sized and stumpy. Ears are
medium-sized and drooping. The hump is compact, firm and
medium-sized. The sheath and navel flap are light and close to
the body. The dewlap is medium-sized and not so heavy. The :feet
are fine, well-shaped ami strong. The height of a bull behind the
hump is 58 to 62 inches and the heartgirth measurements range
from 68 to 72 inches. The tail is short and thick and usually does
not go far beyond the hocks. The most common color is gray
or graying white.
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FIGURE 24. Bhaguaris are
chiefly used for draft. The cows
usually give a fair amotuit of milk.
Above: a Bhagnari bull. Right:

a Bhagnari cow.
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The Bhagnari breed is also known
as Nari, Kachin and Pajal. Leff: an 18
months' old t Bhaguari bull. Below

a Blnignari



Functional Characte isfies of the Breed

The breed_ 'town iii tl e area for draft
the days of hie Ead India Coln )any dttring the

early part of the nineleenth centuPy, large numbers of bullocks
or lhe breed were always in demand for transport purposes.
Bullocks of this breed are medium-paced and a pair can carry
loads in a cart up -to 2/3* of a lon. Th.e CO-WS are not good milk
producers but av(Tage quality animals produce 2 to 4 lbs. of
mill: a day after feeding their calves.

Perfor a re in Other Areas

The breed is used Iii the iijiceiil areas of its iial ive home
mainly for d purpos( supposed to be oloiiig well as
the demand for tit-Hocks is steadily increasing, but no specific
records of perforniance are available.

Sources of Breeding Stock and Information Regarding the Breed

Large ii uIl(l)ers of bullocks are UST ally available in the cattle
fair held at Sitimarhi, Biliar, during the ntonlhs of Mauch and
April.

F1iirtlìei enquiries rep (ling llie breed may be made to the
1 Director of Animal Husbandry, Patna, Bihar, India.
2. Animal Husbandry ('ontinissioner, (overnmen of ia,
New Delhi, India.

B HAGNA R I

Origin

The Bhagnari -weed of cattle ' belongs to that general group
of cattle described (Phillips, 1944) as having short horns, a long
coffin-shaped skull, orbital arches not prominent, a face that is
slightly COILVeX in profile, and -white or light gray in color. These
cattle may have entered I'aldstan through the Bolan pass \\all
the Hig Vedic Aryans and spread luto the area now comprising

1 8ce Figure 24.
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part of Kalat State of Baluchistan (Olver, 1938). They are also
known by other names, such as Nari, Kachhi and Dajal, though
Bhagnari is the officially recognized name. The Bhagnari cattle
are well-known in that part of Pakistan for their heavy draft
qualities.

There are two types of Bhagnari cattle: a small type bred in
the lower valley of the River Nari around Jacobabad and a large
type bred in TJpper Nari Valley, in the territory north of Jaco-
babad and extending up to Sibi. The Dajal strain found in the
Dera Ghazikhan district of the Punjab, has resulted from the
importation of bulls from Kalat State (Diack, 1893-1897). The
first bulls were taken to that area about 100 years or more ago.

Conditions in the Native Home of the Breed

Location, Topography and Soils

Kachhi is a division of the Kalat State of Baluchistan where
the Bhagnari cattle are principally bred (Minchin, 1907). This
area lies between 27'53' and 29°35' N. and 67°11' and 67`)2' E. It
consists of a flat triangular plain 5,310 square miles in area 'with
its base in the upper Sind Frontier District of Sind and is
enclosed by th.e Marri and Bugti hills on the east and by the
Kirthar and Central Brahui hill ranges of th.e Jhalawan country
on the west. On the northeast side of its apex lies the district
of Sibi.. The principal rivers are the Nari, The Bolan, the Sukleji.
and the Mula. On entering Kachhi all these rivers are dissipated
into a large number of channels spreading over the great alluvial
stretches of -which the area is composed. These rivers are subject
to floods and the flood waters are utilized for irrigation purposes
by means of erecting dams in the river beds. These dams al]
along the river line are a peculiar :feature of the area. Floods
usually occur during the months of July and August and also
in spring.

The geological structure of the country is u tiform., mostly
consisting of a level bed of clay burnt by the sun and probably
of great depth.. The general aspect of the country is desolate and
bare, especially those areas which are beyond the reach of river
and channel floods. There are patches of desert which have
practically no vegetable life. Locally, these aneas are known as
pator patto ", the largest of which is in the central portion of
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the district wli ich is traversed by the Sind-Pis in railway. The
village Ilhag, from which the breed takes its name is located
about 12 miles to the north of the railway station,,Belpat, on the
Jacobabad-Quetta line.

The soil is extremely productive wherever it can be irrigated.
The best soil in the tract is light loam with a moderate amount
of sand. Another type of soil prevalent in some parts is light
clay on the surface with a subsoil having a quantity of sand.
This type is supposed to retain moisture and i.s largely utilized
by cultivators for production of sorghum.

Climate

Climatological data for Jacobabad, which is the nearest
station where meteorological observations are uiiade, are sum-
marized in Table 23.

Table 23. Climatological Data for Jacobabad

Infor ation from the _Meteorological )cpartment, G overnment of Pakistan.

Kachhi is one of the hottest areas of Pakistan. Scorching
winds blow in lime summer. Winter lasts from the middle of No-
vember to th.e middle of March, when the morning and evening
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MEASURE
OF cumATE

Mean MaXimum

AVERAGE DATA BY MONTHS

Jam Feb. Mar. Apr. May June July Aug. Sept. (Jet. Nov. Dee.

temp. oF . . 72.7 78.5 9).5 100.1 111.6 113.9 108.0 103.7 102.3 99.0 87.6 76.1
Mean minitmun
temn. . . . 43.8 40.1 59.9 70.2 79.0 84.9 85.0 82.2 77.0 64.7 52.8 44.9

Highest max.
temp. oF . . 103.0 112.0 119.0 126.0 127.0 126.0 117.0 113.0 112.0 112.0 103.0 89.0

Lowest minimum
temp. °F . . . 25.0 29.0 37.0 48.0 61.0 70.0 71.0 68.0 60.0 47.0 36.0 31.0

NIcan daily rela-
tive humidity
per cent at 0800
hours . . . . 71.0 62.0 58.0 40.0 50.0 66.0 70.0 81.0 77.0 60.0 63.0 69.0

Kean daily rela-
tive humidity
per cent at 1700
hours . . . 28.0 32.0 27.0 23.0 23.0 27.0 39.0 41.0 37.0 28.0 27.0 32.0



air is cool ml crisp hut during the middle of the day it is hot
in the sun. Frost May be expected during November and May
cause damage to the crops. Thorigh the area gets summer as well
as winter rains the amount of rainfall is very scanty. In average
years it may be 8 to 1 0 inches, and most of it falls during the
months of July and August. These are very hot months of the
year. Plowing and other field operations are usnally carried
on after sunset or before 10 o'clock in the mor ing.

17cgeta tiou

Th. ,re are no regular pastures or grazing lainIs i ii t he tract
but the land subject to flood irrigation provides abun lant grazing
after the spring and summer floods and rail 's. The principal graz-
ing grounds are to be found near Jhal, Chattar, Kotra, Khari, Ku-
nara and Shoran. The pasturage is conanon to the tribesmen in
.whose area it lies. The supply of forage is also supplemented by
the collection of grasses from the hills. There are about a dozen
varieties of good grasses prevailing in the area. Panicuut anti-
dotale during famine years supplies grain to the poorer population.
of human beino.s as well as fodder to the animals ";ince this area
gets very little rainfall, .most of its cultivation is dependent on
flood irrigation from rivers. In normal years, three crops are
raised and harvested. The first or principal crop is sown in July
and August and reaped in autumn. It consists of sorghum, millets
and pulses such as Phaseolus radiatus and P. MUng O. All the
by-products from these crops such as stover and straw, are
utilized for cattle feeding. The second or spring crop consists
of wheat, barley, mustard and rape. The third crop, 50 W11 during
late spring, depends on the floods in the rivers. Cultivators
usually raise fodder sorghum or Setaria italica for fodder imr-
poses. Watermelons are also grown during this season.

Illanagement .Practices

On account of precarious rainfall conditions and scarcity of
regular irrigation facilities, people have come to depend on
livestock more than cultivation. ruhe Alagassis, 1-.)onikis and Rinds
are some of the important livestock breeding tribes though. none
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of them breed animals in large iuiiiulrs. They are primarily
farmers and each one keeps only 3 or 4 head of ea le. On
account of the huge demand for illhagnari bulls for draft, as
well as for breeding purposes :in other areas, the farmers pa.y
great attention to the rearing of males. Actually, a farmer feels
that his year is lost if a female calf is born.

Excessive heat ami scarcity of drinking water are two great
limitations to increasing the livestock production in the area.
Farmers visually shift to Sind areas during famine Years.

Physical Characteristics of the Breed

The average Bhagnari an i i n al has a long but compact deep
body, -with a short, 'powerful neck.. The predominant color is
white or gray deepening to almost black, particularly on the
neck, shoulders and hump of the mature males. In cows, the
color becomes slightly deeper during winter or in advanced stages
of pregnancy. Bulls of a gray color usually change to white
after castration. Gray cattle also show a -white stripe along
the backbone.

The forehead is usually flat and wide or slightly convex. The
convexity is more pronounced inthe bulls. Horns are stumpy, well
set apart and generally curve outwards and upwards and inwards.
Th.ey are thick at the base and taper towards blunt points.

Ears are medium-sized broad, semi-pendulous and facing
forwards. The average length in males .is 41.75 inches and in
females 10.4 inches, while the average width in males is 6.2 inches
and in females 5.7 inches. 14:yes are bright, full and placid, with
black eyela.shes. The hump in males is moderately developed and
firmly fleshed. The dewlap is of medium thickness, small and never
pendulous. In the male the sheath is moderate in length and
semi-pendulous. In females the navel flap generally hangs, average
size being 6 to S inches x 2 to 3 iriches. The skin is of
medium thickness and sEghtly loose. The pigmentation is dark.
Hindquarters are powerful but sloping. Hooves are black, medium-
sized and rounded. They are hard and well-shaped with digits
close together. The tail i.s short, with a black switch.
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The average measurements of 31agnari cattle are su imarized
in Table 24.

Table 24. Average Measurements of Bhagnari Cattle
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Numbers sa pled. are shown la brackets.

Functional Characteristics of the Breed

Bhagnari cattle are primarily used for draft purposes.
Little or no attention has been paid to developing the milk pro-
ducing qualities of the breed. It is, however, observed that under
average conditions, COWS, after having nursed the calf, yield fair
quantities of milk. At the Sibi cattle show the record production
per day was as much as 44 lbs. There is a considerable variation
in their milk production per lactation, ranging from 1,000 lbs. to
5,000 lbs.

At the government cattle farm for Bhagnari cattle at Dadu,
Sind, some records have been obtained. As the calves are not

--- -- ---
MEASURE

-----
At one year

- -

At two years Mrtture

Females
Length from shoulder point to

pinbones, in inches 35.671 0.47 (12) 43.31-1 0.43 (12) 52.8 ± 0.40 (40)
Height at withers, in inches . . 38.5 IL 0.50 (12) 44.2 IL 0.38 (12) 51.0 + 0.25 (40)
Depth of chest, in inches . . . 16.8 + 0.29 (12) 22.251 0.40 (12) 25.851 0.20 (40)
Width of hips, in inches . . . 9.581 0.48 (12) 13.041 0.19 (12) 17.401 0.17 (40)
Heart girth., in inches . . . 43.331 0.40 (12) 51.931 0.60 (12) 66.601 0.92 (40)

MEA RE At one year At two years Ma tre bull Mature bullock

Males
Length from shoulder

point to pinbones,
in inches '38 25± 0.5 (12) 44.8 -_--E 0.7702) 61.431 0.37(69) 61.941 1.08(16)

Height at withers,
in inches 42.161 0.27(12) 46.8 ± 0.5002) 57.341 0.23(69) 59.121 0.76(16)

Depth of chest, in
inches . 19.5 1 0.30(12) 21.8 TE 0.40(12) 29.721 0.61(9) 31.251 0.42(16)

Width of hips, in
inches 10 58± 0.2002) 12.871 0.10(12) 18.941 0.55(9) 19.821 0.38(16)

H.eart girth, in inches 48.0 1. 0.26 (12) 53.5 ± 0.44 (12) 74.701 0.71 (69) 76.801 0.94 (16)



weaiìed, inilk production figures are only for the actual production
after the calves are fed. It is estimated that Oil all average a
calf takes about 1,000 lbs. of milk till weaning. Average pro-
duction of all tested cows was 1,857 lbs. per lactation, the number
sampled being 132. Average production of a special group of
22 cows producing 2,500 to 3,000 lbs. WaS 2,700 lbs. per lactation,
\vItile a small selected sample of 3 cows produced an average of
3,700 lbs. In a study of 1.28 lactations it was observed that the
average lactation period was of a duration of 262 days, while
average of 11_1 records showed that the dry period was 158 days.
An analysis of 131 records showed that the average calving in-
terval was about 397 days.

From records of 28 COWS at the Dadu farm it was observed
that the average age at calving for the first time was 42.18 months.
The, minimum and maximum age at first calving observed in this
sample was 29 and 50 months, respectively. Average birth -weight
of female calves was 45.5 lbs., the number of records being 33.

Bhagnari bulls usually start service at the age of about
2 years and 6 months to 3 years. Active breeding life of a.n average
bull from a sample of 47 bulls showed that it was about 8 years
(7.96 _i_ 0.88 years). As a rule Bha.gnari bulls are quick breeders.

Bhagnari bullocks are put to work when they are about 3
years of age, although they are not castrated until they are about
4 years old. They are given light work in the beginning but are
accustomed to hard work when the-y have 6 or 8 teeth. As a rule
Bhagnari bullocks are very docile, even-tempered and steady
workers. It has been observed that these bullocks are particularly
useful for heavy draft purposes and in irrigated areas for deep
plowing. They are comparatively slow, but this is believed to be
amply compensated for by their ability to work for longer hours
a.nd pull heavier loads nnder high temperature conditions.

In the village areas where the roads are dirt tracks only, a.
pair of bullocks will carry about 1.. to 114 ton of load in an iron-
tired cart at the rate of about 2 to 21/2 miles per hour. on smooth,
hard roads, in pneuma.tic-tired carts they are observed to carry as
much as 2 tons of load at the rate of 3 to 31/2 miles per hour. The
daily distance covered in a cart varies from 20 to 25 miles.

The bullocks are observed to keep good physical condition
-while performing continuous work for very long hours. During
intensive field operations they work 10 lo 12 hours per (hay,
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otherwise they work fOP 8 lo 10 hours a day. in the towns and
cities where they work mostly in carts hauling heavy loads they
wort: practically throughout the year. lit the tield work, depending
upon the area, tltey work 6 lo 9 months in a year.

The breed liad never been primarily u1ilized f( a' pl'OdUCt
of meal but judging from the conformation, heavy liveweigh1,
and tendency lo fatten even under pool' feeding conditions, ii is
conjectured that ihe breed would be quite suitable for beef pro-
duction.

13hagnar cattle are said to be hardy and fairly resistant lo
a number of tropical diseases, but no experimental studies are
available to substantiate the statement.

Performance in Other Areas

The Punjab

The Bhagnari breed has been int)orte( I to the 1.)e Ghazi
Khan district of the Punjab and utilized for grinting-up the local
cattle for the last 100 years. The t)ree.(1., in this new environment
is known as Dajal....

The climatic and agricultural conditions uf the Dajal -tract
are very similar to those in the Ilhagnari tract and the breed has
been observed to do very well in the Dajal tract for a very long
time.

The Government of Pakistan has recently established a Bha-
guari cattle breeding farm at Quadirabad, in the Dajal area, to
supply superior stock. It iis hoped to utilize the draft quality
of the breed for some of the neighboring districts of the Punjab.

AS1Ind

In Sind, Bhagnari cattle are in great demand in the irrigated
areas on the right bank of the i'lver Indus. In norhli Sind they
are used for most heavy field operations and are very much
liked by the cultivators. The Government of Sind'has established

Bhagnari cattle farra at Dadu. In the, villages of the, districts
of Jacobabad, Larkana and Sukkur, Bhagnari bulls are used
to itnprove the i nd igeuoiis cattle.
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Sources of Breeding Stock and Information Regarding the Breed

Accurate census figures for Bhagnari cattle in Kalat State
are not available. It .is, however, estimated that the total number
is about 400,000, while the estimates for the Dajal tract are over
a million (Anonymous, 1049).

Breeding stock is usually available from the villages of th.e
Kachhi subdivision of Kalat State in Baluchistan. The following
villages are specially noted for excellent stock : Mithri, Bhag,
Chhelgarhi,, Hajishahr and other small villages North of
jacobabad.

There is an alluvial cattle fair at Sibi in Baluchistan during
the month of February where large numbers of Bhagnari cattle
are sold. The Deputy Director of Animal Husbandry, Quetta,
Baluchistan, may be contacted for help and 'advice.

Animals of the Dajal strain of Blia,gnari are available at the
cattle fairs held at Dajal, Dera Ghazi Khan, Multan and Jhang.

Further enquiries regarding the breed may be made to the
if. Deputy Director, Animal Husbandry Department, Quetta,
Baluchistan.
2. Animal Husbandry Commissioner to the Government of
.Pakistan, Karachi, Pakistan.

GAO LAO

Origin

Olver (1938) and Phillips (1944) classify the Gaolao cattle'
n the group which are shorthorned, white or light-gray in color,

with a long coffin-shaped skull, orbital arches not 'prominent and
with a face slightly convex in profile. Olver. also observes that
the native home of the breed is located along the route taken by
the Rig Vedic Aryans from the Northern pa.sses through. Central
India to the South. There is a close similarity between the
Ongole and the Gaolao except the latter are much lighter, with
greater agility.

Parnerker observed iii 1952 that in the 18th century the

1 See Figure 25.
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FlouttE 25. (4:1,olao cattle, found in Madyha Pradesh, closely resemble
the Ongole breed. The bullocks are noted for their quick movement,
but the cows have only a moderate milking capacity. Above: a Gr'aolao

bull. Below: a Caolao cow.
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Marathas developed this breed into a fast-trotting type suitable
for quid.: army transport in the hilly areas of Gondwana, Madhya
Pradesh. It WaS used mainly for military purposes by the
Maratha army when invading the local Gond Kingdom. Old
historical records show that the breed had fair milk-producing
capacity, but during the last two centuries selection has been
directed mainly towards developing a capacity for quick draft.
The breed is found principally in the districts of Wardha, Nagpur
and Chindwara.

Conditions in the Native Home of the Breed

Location, Topo graphy and Si oils

The area where most of the Gaolao cattle are bred is hilly
and consists of a long strip of land extending from northwest
to southeast, the principal rivers being the Wardha and the
Wainganga. There are numerous streams, the more important
being the Bor, the Kannan, the Dham and the Asoda. All of
these have rapid flow eastwards and are observed to cause much
erosion. An outlying spur of the Satpura range runs down
through time area. Afost of the Arvi subdivision, which is supposed
to be the center of the best specimens of the breed, is hilly. The
southern portion is an undulating plain intersected by streams
and broken here and there by isolated hills. The average altitude
of time area is about 2,000 feet above sea level..

Nearly the -whole area consi.sts of a thin covering; of black
or brown soil over a sheet of trap rock. This soil varies in depth
from 10 feet to a few inches, the average thickness being about 2
feet. The best black soil is found principally in th.e level ground
along the left bank of the Wardha River. In the hilly country
of the north shallow brown soil is found mixed with sand.

Cliniate

The simmer becomes oppressive, particularly during the
monlbs from April to July. Winters are very mild. Climatological
data for time aren are summarized in Table 25, on lhe nexl page.
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Table 25. Climatological Data for Gaoiao Area

Information fro,m, Indian iqe te or ologieal 1./epartment, New I )elhi,

Vegetation

The 1A1orest Department has preserved large areas of land
at strategic places in the tract for the conservation of soil. These
are mainly grasslands for grazing, and harvesting of grass for
hay-making is allowed. Grazing is usually available from the
niddle of July to the end of October. Grasses mature quickly and

become coarse and woody. These are harvested and preserved
as hay for dry weather.

The following species of grasses are coin nonly found : Cynodon
daciglon , ropogon n Isei Iona (Anthixi ria)
Iseilema laxunt (Anthistiria tara), A ndropogon con toutux and
.1.pluda curia. The soil is suitable for growing crops such as
sorghum, paddy, cotton, Ca jan ìix caja n, «rieti n ion , linseed and
groundnut. Sorghum is grown extensively and the seed is -used
for human eousilmption while the stover is utilized for cattle.
Lentils are also grown.

if a na ,yenzen t Practice8

In general, cultivators do not keep iiìoie -than six or eight
au ials but big landlords usually keep much larger numbers.
An average big landlord in Arvi subdivision 1118 y carry as many
as 1 00 head of cattle in his herd. LIe usnally depends on the
oTlyino. thql IIVIV be Tylillble in the neqrbv 01-isslands For dry
weather feeding, sufficient quantities of hay and sorghum stover
are preserved. Cows and young stock are usually nndernourished,
bud bullocks and young male cal ves ready for sale are usually
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MEASURE
OF CLIMATE jail. Feb. Mar. Apr. May 3 tin e J ul V Aug. Sept. Oct. Nov. .Der.

SCeau maximan
temp. °I4' . . . 79.0 82.5 90.8 98.1 102.0 0 93.6 83.9 81.8 84.8 86.9 82.1 78.2

Mean nttn imum
temp o 50.4 54.1 61 .3 70.1 76.5 75.2 71.9 7(1,8 69.4 62.5 54.5 48.4

ITurnidity per
cent at 0800
hrs. t.s.T. . . 70.0 64.0 52.0 41,0 44.0 69.0 83.)) 84,0 79.0 65.0 6630 71.0

nfal 1, in
inehes . . . . 0.93 0.05 0.71 0.41 0.77 _6.84 10.58 10.3 7.07 1.76 1.06 0.45
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Functional Characteristics of the Breed

As mentioned earlier, the breed has been developed for fast
transportation purposes in hilly country. Within the last 20 years,
however, more attention has been devoted to milking qualities,
although, OD account of poor feeding conditions, heifers calve
late, at the age of four years or more. Though there is no regular
breeding season, it is said that the majority of the animals breed
from February to May and again in the months of October and
November. Males start serving 'wh.en they are about 21/2 years
old and the active breeding life is about 7 to 8 years. They are
observed to he quick breeders. With regard to milk production,
it has been observed that the average production of special groups
of cows has been 1,800 pounds of milk in 250 da,ys. The average
calving interval has been 13 months. Superior animals have
produced 2,660 pounds of milk in 381 days, with a calving interval
of a.bout 15 t.n.onths, and an average percentage of fat of 5.5.

Male calves are castrated and trained for light. work when they
are about 21/2 years old and weigh about 600 lbs. Gablao bullocks,
.if properly trained, are active and willing. workers. With an aver-
age load of a half ton in an iron-tired cart, a pair of bullocks
can travel 20 to 25 miles a day within 7 to 8 hours actual travel.
They are used for all kinds of agricultural work such as plowing,
sowing, intercultural operations, threshing, lifting water from
.wells for irrigation, hauling agricultural produce to the markets,
etc. It is estimated that they work for 270 days in a year at the
rate of S to 10 hours per day.

Performance in Other Areas

It is onl,y recently that the breed ha.s been utilized for grading
local scrub cattle in the districts of Yeotmal and Amraoti and
Raigarh tract of Balaghat district in Madhya Pradesh, and no
data are available on the results.

Sources of Breeding Stock and Information Regarding the Breed

It is estimated that there are about 440,000 head of Gaola.o
cattle in Madhya Pradesh (Anonymous., 1946). For further in-
formation regarding the breed, the following may be contacted:

1. Director of Civil Veterinary Services, Madhya Pradesh,
Nagpur,
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Secretary, Go Seva Sangh, Wardha, MadhYa Pradesh,

Animal Husbandry CoMmissioner to the Government of
India,, New Delhi, India.

HARIANA

Origin

The Hariana breed' belongs to the group of cattle -which are
shortherned, white or light gray colored with a long coffin-
shaped skull, orbital arches 'which are not prominent and with
the face slightly convex in profile (Phillips, 1944). This type
'presumably entered through the northern passes -with_ the Mg
Vedic Aryans (Olver, 1938). There is close similarity in types
aniongst the cattle represented by the Bhagnari breed on the one
hand ,and the Gaolao and the Ongole oil the other hand. Ware
(1..942) supports Olver's view that this g;roup entered India wilt
Aryan invaders an(1 further mentions that according to Smith
(1923) this invasion occurred between. 2,200 and 1,500 B. C. All the
breeds represented in this group are located along the route taken
by the :invaders from the northern passes through Central India
to the south., stretching from Kalat in Pakistan to a point on the
southeast, a few miles north of Madras, India.

Hariana cattle take their name 'from the tract known as
Hariana situated in the East Punjab, India, and lying between
28°30' and 30° north latitude and 75°45' and 76°30' east longitude,
chiefly in the eastern half of Hissar district and also comprising
part of Ilohtak and Gurgaon districts, and the States of ;find and
Patiala. The name of Hariana is most probably derived from
"Hari' (green) and is reminiscent of a time when this was a rich
and fertile tract. Archaeological remains show that the country
watered by the Sarswati was once the scene of a flourishing Hindu
civilization (Anonymous, 1908). Olver (1936) observes that in
Hariana cattle of the iDelhi-Rohtak-Gurgaon tract is an example

S ce Figures 26 and 27,
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FIGURE 26. Harimas are found extensively in the north'3rn part
of India, pArticularly in th3 Punjab and Western Uttar Pradesh. The

bullocks are powerful work animals.

of an original draft breed in which developmen- of niilking
qualities has received some attention, during the days of the
Moghul Emperors when large quantities of milk were no doubt
required in this area.

Besides the Hariana tract the breed is produced In more or
less pure form in the territories represented by the States of Jind,
Nabha, Patiala, Jaipur, Jodhpur, Loharu, Alwar, ITharatpur and
the western districts of Uttar Pradesh such as Meerut, Bu-
landshahr and Aligarh.

Conditions in the Native Home of the Breed

Location, Topography and Soils

The, Hariana tract, as mentioned above forms a part of -the
East Punjab State in India. It is an irregular oval in shape, with
its long axis- lying northwest and southeast. On the north-west
it is bounded by the Ghaggar Valley; on the west, southwest
ami south by the Bagar and Dhundauti or sandy tracts which



.FIGURE 27. The Hariana is supposed to be one of the best dual-
purpose 'breeds :ill India. 1\11ii.k production of the cowTs is estimated
average about 3,000 pounds per lactation. Above : a iffaria,na,

IBelow: a Hariqna,, coxv.

89



are a continuation of t ie Rajasthan desert comprising particularly
parts of Bikaner; on the east it is bounded by the Yamuna River.
The average altitude of the area is about 700 feet above sea level.

The leading feature of the tract is its firm clay soil. In the
Rohtak district the soil is mostly light colored alluvial loam;
iii Hissar, soft loam with reddish tinge interspersed with sand
and clay. In some parts of the area, sand hills are present and
in the low-lying parts the clay is hard. Calcareous limestone is
also found in some parts of the area. All soils give excellent crop
returns with sufficient rains but, unless irrigated, fail entirel,y
in times of drought, though sandy soils as are prevalent in this
area can yield good crops even -with less rain. Saline efflorescence
is not 11.11COMMOil where the drainage lines have been obstructed.
The average water level is quite deep, ranging from 60 to 100 feet,
except in areas where there are canals where the water table
inay be 30 or 40 feet deep.

Climate

The flariana tract has a relatively dry climate. Average
annual rainfall for thiis .itrea is about 18 inches. Rains usually
occur during the months of July, August and September. i)uring
the S1111111101.' months, day temperatures may go as high as -115'F.,
and sandstorms are common. Average wind velocity from May
to August may vary from 2.2 to 4.2 miles per hour. Average
climatological data are summarized in Table 27.

Table 27. Climatological Data for the Hariana Tract
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'Infort allot" from the Indian Meteorological Department, Government o'
New Delhi. India.

MEASURE
OF CLIMATE

AVERAGE DATA DV MONTHS

Jan. Feb. Mar. Apr. May June ;July Aug. Sept. Oct. Nov. Dec.

Meart maximum
t2111p. °F . . . 70.8 76.2 87.8 97.8 05.3 tOSO 90.6 96.3 06,7 94.6 81.3 74.2

Mean. minimum
temp oF . 41.4 47.2 56.8 66.7 76.0 82.2 81.2 79.0 74.5 63.2 40,8 43.2

Humidity per
.eent at 0800
hrs. I.S.T. . 72,0 68.0 54.0 44.0 39.0 51.0 70.0 73,0 68 .0 57,0 57,0 72.0

Rainfall, in
inches . . . 0.50 0.54 0.64 0.26 0.54 I .26 4.98 4.87 2.81 0.61 0.06 0.3i



Vegetation

Various field crops such as Pennisetum typhoideum, Sorghum
vulgare and Eleusine caracana .are grown. Lentils and chickpeas
are also grown. Barley, wheat and oilseed crops such as sesamum,
rapeseed, mustard are also conunonly SOWO. By-products from
these crops are utilized for cattle feeding. in canal-irrigated areas
in the tract fodder crops such as maize, Egyptian clover and
sunflowers are occasionally grown, especially for cattle.

The tract has the following species of grasses which are
extensively used for grazing as well as for haymaking; Cynodon
dactylon, Cyperus tuberosus, Eleusine.aegyptiaca, Cenchrus echi-
flatus, Pennisetum cenchroides, Panicum colonum and Andropo-
yon annulatus. A stunted kind of Zizyphus, Zizyphus nummularia,
is extensively found in the area. Its leaves are greatly valued for
cattle feeding.

Hanagentott Practice8

The majority of breeders of liariana cattle OIV11 leSS than
twenty acres of cultivable land and they generally keep from.
to 10 head of cattle each. The cattle are grazed on community
pastures; usually there are considerably more cattle on these
pastures than there should be in relation to their optimum
carrying capacity. When rains are adequate, animals have enough
to gTaze for 8 to 10 weeks.

Hariana cows are mainly kept for producing bullocks for
sale, the milk yield being a secondary consideration. Usually only
half of the milk is drawn from a cow during the first 2 or 3 months
and the remainder is left to the calf to suck, especially if it is a
male calf. Calves are generally reared on milk alone for the
first month or six weeks, after which some grain and green fodder
is allowed to the calf. Good milking COWS are given stall feeding
besides grazing.

During winter and summer months when there is no grazing
cattle are fed chopped dry Sorghum or millet stover; straw from
pulses along with leaves of ZizyphAts nummularia is also fed.
In early summer, ground chickpea and oats along with wheat
straw is fed. Heavy yielders aml working bullocks are also given
concentrated feeds such as cottonseed, oilcakes, chickpeas, mungo
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beans chister beans. .Aligration of cattle generally takes place
when there is general famine on account of Seatity rains.

Physical Characteristics of the Breed

Animals of the Hariana breed are wet -proporth ned and
compact in build. The head is carried high, giving a graceful
aPPeal'anee. The fate i8 long and azirl'olv \via zl fiat or slightlY
convex forehead. There is a Avell-marked bony prominence at the
center of the poll AVII iCh is said to be characteristic of the breed.
The muzzle is vide and black in color. Eyes are large and
bright. Ears are relatively small and slightly pendulous. They
are approximately 12 to 13 inches long. Horns are fine and short,
ranging from 4 to O inches in length, being thinner in females
than in males, and while more or less horizontal when short, may
curve upwards and in-wards as they grow. Banana horns, loose
at the base, are occasionally seen but not favored by time breeders.

The neck is moderately long, thin and fine; it is thick in bulls
and gives the appearance of being short on account of a big and
well-developed hump, and is vide and strong in bullocks. The
dewlap is small, thin and free from flesh folds but is fairly large
in bulls. Approximate length of time dewlap is indicated by meas-
urements on bullocks, from a sample of 40 bullocks which ranged
from 52 to 75 inches with an average of 62 inches; the width
ranged from 7 to 141/2 inches with an average of 10 inches while
the thickness of the dewlap ranged from 0.3 to 0.5 inches.

'The hump in the males is large but decreases in size consid-
erably after castration. It is of medium size ill females. Limbs
are moderately long and lean. Feet are small and the hooves are
well-shaped, hard and black in color. 'The back is long and
straight with good depth and breadth in males but slightly
sloping forward in cows. The sheath is short and tight ami the
navel flap is very close to the body.

Hindquarters are slightly- higher in females than forequarters.
Loins are broad and level. Hips are broad and smoothly covered.
The rump is broad but slightly sloping. The tail is rather short,
thin and tapering, and carries a black switch reaching just below
the hocks. The -udder in the females is relatively capacious and
extends well forward and behind. The teats are medinnusized,
the fore teals being longer than the hihd t t. The skin is fine,
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thin and tight around hie body. It ranges in thickness from
0.3 to 0.6 inches. It is of black color and is covered with a,
white or gray coat. In the case of bulls the color over the front
quarter§ and hindquarters is slightly dark or dark gray. Any
color other than white or gray is considered a disqualification
for entry into the .1Iariana breed registry. Similarly, a White
switch is also a disqualification.

Average data on certain body meas nents are $um larized
in Table 28.

Table 28. Average Measurements of Harina Cattle

Data collected front (-4overnm,nt Livestock Farm., Hissar, The Punjab, India.

Functional Characteristics of the Breed

The liariana breed is one of the I iìosf i lihl)Ortant dual purpose
breeds of cattle in Northern India. The bullocks are powerful
work animals, particularly for fast plowing and road transport.
Cows are capable of producing a fair amount of milk and on
account of t his quality they are exported in large numbers from
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MEASURl one
year

At two
years

Stature
hull

Mature
OX

Males
NATeight, ht pounis,
'Length from slim 1(ler 901 lit to pin

102 0 710.0 8)0-1 100 1 175

bones, in incite' 34.6 49.7 60.3 58.6
Height at withers, in inches 37.6 48.4 56.3 56.4
1)epth of °best, in inches 11.5 20.6 26.7 26.8
Width of hips, in inche' 10.0 13.2 20.0 18.6
Heart girth in inelp-. 39.0 62.0 76.0 69.2

-MEASURE At one year At two years .Alature

Females
\Veight, in -pounds
Longth from shoulder point lo pin

200.0 465.0 785.0

bones, in inches. 35.5 41.6 33.8
Illeight at Avithevs, in inches . :38.0 43.2 59.9
Depth of chest, in inches 12.8 14.8 93 3
\Vidth of hips, in inches 10.5 13.4 17.4
Heart girth in inches 43.0 56.0 67.1



their. native area to the large towns of North and East India, not-
ably, Cawnpore, Allahabad, Banares, Patna and Calcutta.

The Hariana breed of cattle cannot claim to be termed as
early maturing. The average age at first calving is observed to
be about 54 months, while the range lies between 33 to 72
months. Bhattacharya et a1: (1950) observe from a study of 647
animals and 1,892 calvings that the average gestation period is
287 days. It is slightly shorter for female calves than for
male calves. The incidence of twinning was observed to be 0.09
percent.

Average age of Hariana bulls when they are first ready to
serve is about 31/2 years; they are observed to be quick at service,
and the active breeding life of a bull is estimated to be about 10
years. It is observed from a study (Aggarwala, 1952) of 10 bulls
and 115 cows that the reaction time to consummate service for the
bulls varied from 5 seconds to 1 hour, 52 minutes and 30 seconds,
while the average time taken was 21 minutes and 35 seconds.
The reaction time is taken as the interval between bringing the
bull to a cow and the actual time of ejaculation.

Young males which are not to be retained for breeding are
castrated at the age of about 3 years and gradually trained for
working in plows and carts. Hariana bullocks are observed
to be even-tempered, active and willing workers. On dirt tracks
the bullocks -work without shoes but when they work in carts
on hard roads they are usually shod. On an average, a pair of
bullocks can pull a load of about a ton in an iron-tired, cart
on a hard road at the rate of 2 miles per hour. They are supposed
to cover a distance of 20 miles in a working day. In the Hariana
tract itself a pair of bullocks can do all field operations includ-
ing transportation of produce on a holding of approximately
14 acres.

Hariana COWS are in great demand in the large towns in
Uttar Pradesh, Biliar and Bengal, India. Data obtained in rural
areas of the tract indicate that the cows average approximately
3,000 pounds of milk in a lactation period. Smith (1930) and
Kothavalla and Kartha (1939) present data showing range in
production per lactation from 1,562 to 6,742 pounds of milk. Dastur
and Kothavalla (1946) have simunarized the data based on 424
lactations of the Banana cattle maintained at the Government
Cattle Farm, Karnal, the Punjab, for a period of 1ff years: the
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average milk yield of purchased Harianas was 2,379 pounds in
255 days with 150 days dry, while the average yield of farmbred
Harianas WaS 3,634 pounds in 304 days with 1.06 days dry, the
highest yield observed being 7,412 pounds in 344 days.

From the Memorandum of the Ministry of Agriculture (1950)
it is observed that from 427 individual records of Harianas from
recognized farms the average milk yield from farmbred Harianas
was 3,275 pounds in 301 days with 123 days dry, while from 97
individual records of purchased Harianas the average milk yield
was 3,053 pounds in 296 days with 157 days dry.

Record's from the Government Livestock Farm, Hissar, East
Punjab show that the average production of all tested COWS
was 1,332 pounds of milk in a lactation period of 166 days, while
the average production of superior COWS was 2,938 pounds of
milk testing 4.0 to 4.8 perCent butterfat in 324 days. The average
calving interval was observed to be about 19 months. From the
same farm production records of various lactations for 3 years,
1948 to 1951, are summarized in Table 29.

Table 29. Milk Production Records in Various Lactations

=-

Observations at the Government Livestock Farm, Hissar, East Punjab, 1948-1951.

Singh and Ta don (1942) and Singh and Bhattacharya (1949)
have studied the occurrence and mode of inheritance of syn-
dactalysm or uncloven hoof in the Hariana breed of cattle. Flexed
fellocks have also been observed in Hariana cattle. Both of
-these characters are recessive and detract from the value of the
animals as draft cattle.

Lall (1948) has studied the dentition in Hariana cal fle. 11e
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ORDER OF LACTATION Numbe,r
of records Founds of milk 1)a, s in milk

lst; in,ctation 17 1 375 273
2nd 92 1 785 263
3rd 84 1 887 273
4th 48 1 738 390
5th 26 1 913 285
6th 13 2 11.7 263



observes tha.t the first pair of permanent incisors COT1 e up in
about 50 percent of the animals at about 2 years, while at 21/2
years all of them will have this pa ir. By the third year the sec-
ond pair of illeiSOPS1 is ni>, and .in the fourth year the third pair
of incisors is up. The, permanent dentition is complete between
4 1/2 to 5 years. In the tIariana cattle examined in Bengal, denti-
tion is slightly later. It seems .that, compared to temperate zone
cattle, the Harianas complete their dentition later..

Average body temperature pulse rate and rate of respiration
.ilariamt cattle studied at the Indian Veterinary Research In-

stitute, izatnagar, India, are given in Table 30.

Table 30. Average Body Temperature, Pulse Rate and Rate
of Respiration in Hariana Cattle
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A 0- E

3 months
6 month
1 year
1 years
2 years
3 years and above

Performance in Other Areas

Kaura. (1950) reports that con' illation of draft and milk
qualities in this breed along with its hardy constitution and abil-
ity to thrive in a variety of climates has led to its wide use in
other States of India, particularly in Uttar Pradesh. and Bengal,
for pure breeding as well as for grading-up local inferior cattle.

In Uttar Pradesh, fmrebved herds are being maintained. a.t
the Government Farms at Aladhurikund, Alathura, Aligarh, Jhansi
alld Babugarh. The average milk production of Hariana cows,
based on 140 iudi.1sidllal records at the Government Cattle Farm,
Jhansi, .was 2,970 pounds in 334 days with 110 days dry (Anony-

mous, 1950). Similarly .milk production ba,sed on 1.32 records
at the Government Cattle Fa ria, -Aladhlltik1111d, was 2,815 pounds
in 284 days with 11.8 days dry. In Uttar Pradesh, the 'Barham

No. of
aninuils

considered
Body

e lperature
Pulse
rate.

Rate of
respiration

12 101.93 76.1 10.-1

12 101.77 73.0 18.0
12 101.77 71,5 19.3
12 101.36 63.6 18.1

12 101.18 58.3 17.7
12 101.01 57.5 17.2



breed is used to grade-up ti) e local cattle in die dry western
districts where the average -..ainfall is 25 to 30 inches and the sum-
mer is very hot and dry, and also in the central, slightly humid
districts where the average rainfall is from 35 to 45 inches but the
summers are equally hot and dry.

Hariana cattle have been extensively used in grading-up local
cattle in Bengal. No information ig available regarding their
behavior under the climatic and environmental conditions prev-
alent in Bengal. Large numbers of Hariana cows are maintained
in Calcutta by the milk sellers. A herd of Hariana cattle is
maintained at the Livestock Research Station at Tiaringliata, near
Calcutta. The average yield of 156 cows at this farm in 1050 was
2,880 pounds with a calving interval of 417 days.

Sources of Breeding Stock and Information Regarding the Breed

Hariana cattle are regularly sold in large numbers through
accredited cattle dealers in the Hariana tract. Cattle breeding
societies working under the guidance of the Indian Council of
Agricultural Research, l\,Tew Delhi, promote the various activities
for the breed such as registration, testing, sale, etc.

It is estimated that there are approximately 1,191,000 Hariana
cattle in its native honie.

Further information regarding the breed may be had from

The Animal Husbandry Commissioner Gove mment of
India, New Delhi, India;
The Director, Veterinary Services, Pt jai), Simia,
India.

KR SHNA VALLEY

Origin

The Krishna Valley breed of cattle used exclusively in the
black cotton soil of the watershed of the River Krishna and o .her

I See Figure 25.
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adjacent rivePS Such as Gliatprahlia ami Malprablia. .in the south-
ern portions of Bombay State and Krishna Valley tract of Hyder-
abad State (Anonymous, 1926-c).

The breed is of recent origin : it is claimed that during the
last two decades of the nineteenth century some of the Rajas
of the Southern Mahratta country which lies in the watershed
of these rivers tried to evolve. a powerful bullock for agricultural
purposes in the sticky black cotton soil. is claimed that Gir
cattle from Kathiawar, Ongole cattle from Madras, possibly
Kankrej fi 011) u1 l i1 attle having Mysore-type. blood
in them were used to evolve the Krishna 'Valley -breed. Maharaja
Sangli, at one time a well-known breeder of Krishna Valley
cattle, contributed substantially in making judicious use of all
these strains to produce the desired type of animal which
eventually became known as Krishna -Valley. As animals of this
general type were used for breeding on a wide scale even before
the characteristics were fixed to any extent, there is wide variation
in the characteristic of the breed. Massiveness in size was the chief
dominating factor which attracted the attention of the culti-
vators.

The breed is found in the districts of Satara, Belgaum,
Dharwar and parts of Bijapur of Bombay State and also in the
native States of Miraj, Sangli, Kolhapur and. Jainkhindi which
are HOW part of Bombay State also. They are also bred in the
southwestern part of Hyderabad State. The longitudinal posi-
tion of the area is approximately between 15°8' and 17°8'
N. and 74° and 78°E. The shape of the area resembles a long
boot -with its toe towards the east.

Conditions in the Native Ho e of the Breed

Local ion, l'opo,arapity and Roils

The whole area is on a plateau east of the Sahyadri range of
hills, also known as the Western Ghats. The average altitude of
the area ranges from 1,800 to 2,500 feet above sea level. The whole
area is broken by low ranges of hills mostly covered with brush-
wood, and the valleys are shallow: as mentioned elsewhere the
principal rivers are Krishna, Ghatprabha and Malprablia



FIGURE 28. The Krishna Valley is a recent breed, and the type is
not well fixed. The bullocks are massive, powerful animals useful for
slow draft and heavy plowing. The cows are fair milkers. Above: a

Krishna Valley bull. Below: a Krishna Valley cow.

ags too",a,
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there- are several smaller streams with only a seasonal flow
so that during hot months they usually dry up. The soils belong
to three main classes: red, in the hills; black, which is generally
found near the river banks, and most widely distributed in the
Krishna Valley; and a third of light gray color and full of gra-
vel. The black soil is particularly fertile. ,One of its varieties of
black soil being friable but, when impregnated with moisture,
forming a tough clay almost impervious to water, so making a
valuable lining for tanks. The gray soil is not so tenacious and
unless it receives abundance of irrigation it is not very productive:
it also requires far more dressings of manure compared with
black soil.

Climqte

Rainfall and other )ertinent meteorological observations are
given in Table 31.

Table 31. Climatological Data for the Krishna Valley Tract

Information from Indian Meteorological Department, Government of India, New
Delhi. Average for ten years.

The climate is generally mild and dry. In the months of
April and May there is considerable heat during the day but the
nights are pleasant and cool, and even during the summer months
there are occasional showers of rain with thunder, causing a
considerable decrease in temperature. The cold and dry season
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MEASURE
OF CLIMATE Ta n. Feb. 1Mareh Apr.

I

May June July Aug. Sept. Oct. Nov. Dec.

Mean maximum
temp. oF . . . 83.5 88.3 93.7 96.0 93.1 81.4 76.1 76.3 79.3 83.3 82.5 81.8

Mean minimum
temp. oF . . . 57.8 59.4 63.7 67.1 68.2 68.2 67.2 66.4 65.5 65.3 61.5 58.4

Relative humidi-
ty at0800 hours,
I.S.T ..... 60.0 51.0 46.0 58.0 70.0 86.0 93.0 03.0 90.0 79.0 65.0 60.0

Rainfall, in
inches . . . . 0.13 0.05, 0.27 1.60 2.46 8.14 16.15 9.67 4.88 4.67 1.74 0.37



lasts from the middle of October to the middle of February,
while the dry sumiller season is from February to June : from
June to the middle of October is usually the rainy season or
wet period. Rainfall decreases as one moves from the western
portion of the region to the east : it ranges between 50 inches in the
west to approximately 30 inches on the eastern side.

Vegetation

The dry crops of the tract are Andropogon sorghum; this
is usually mixed with Cajanus indicas. Pennisetum typhoideam,
groundnut, Zea mays, Paspalam scrobiculatam, Eleusine cora-
cana, Cicer arietinum, Dolichos lablab, and .Phaseolu8 M1111 go

are some of the other crops. By-products ,from all of these crops
are utilized for Cattle feed. Cotton is extensively grown in the
area. Irrigated crops of the area are sugarcane, tobacco, betel
vines and various garden crops. Shevri (Sesbania aegyptiaca) is
grown extensively along time banks of rivers; time plant 'remains
green throughout the summer and the loppings are used for feeding
cattle.

In pastures on time banks of the rivers time following grasses
are available.: Spear grass, Aristida dem.essa, Dicanthium ca-
ricosum (Andropogon caricosus), Andropogon contortas and several
other varieties -which are highly relished by the cattle. Grasses
grow quite tall, to a height of 4 feet, and are usually cut for
haymaking two or three times during a season, beginning in July
and ending in February.

Management Practice8

Grazing lands in the area are extremely limited. Along time
river banks areas which are likely to be flooded and eroded are
being preserved with the cultivation of Acacia trees and grasses.
Cattle are usually allowed to graze only after the grasses have
been harvested for haymaking.

Due to the non-availability of grazing facilities and most-
of the agricultural land being under intensive cultivation, only
useful animals are maintained by the villagers. All animals are
stall-fed throughout the years, green feed of both summer -as well
as winter-grown sorghum, maize, beans, grasses and hemp being
available for about ten T11011filS of the year. The usual practice of the
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cultivators in the area is to sow broadcast sorghum very thickly and
then, when the crop is 3 or 4 feet high, to start thinning it
gradually so that adequate green fodder is available every day.

During the dry period when no green feed is available the
animals are fed sorghum stover, hay, straw from pulse crops
such as Cajanus indicus or Cicer arietinum. Bullocks are usually
fed along with roughages four pounds of concentrates consisting
chiefly of Dolichos biflorus, crushed chickpea (Cieer arietinum),
Cajanus indicus, or cotton seed. Milking cows are also given
about two pounds of concentrates but other stock rarely get
anything. It is the usual practice to feed the concentrates before
or after milking but never at the time of milking.

Calves are not weaned but the male calves are allowed two
teats -while female calves are allowed only one teat till the cows
go dry. Male calves usually get special care. When they are about
2 1/2 years they are gradually broken to work. Between 3 and
4 years of age they are castrated and sold as working bullocks.

As the animals are stall-fed, the breeder is able to control
the bree,ding of his cows. In many villages of the tract, bulls are
kept specifically for this purpose, a fee being charged for the
use of the bull.

Physical Characteristics of the Breed

As the breed is an admixture of at least three distinct types,
Gir from Kathiawar, Ongole from Madras State and local beasts
with blood of the Mysore basic type (Olver, 1938), it shows a va-
riety of characteristics which in its short history of formation
have not become well fixed. However, certain characteristics were
emphasized by the original breeders and h.ad a greater chance of
perpetuation.

The animal is large, having a massive frame with deep broad
,chest, but is loosely built, measuring 15 to 16 hands on the top
of the hump and weighing 1,500 to 1,600 lbs. However, the ten-
dency in the past few years has been to breed a slightly lighter
but compact and more agile animal.

The color most sought after is gray-white with a darker shade
on the forequarters and hindquarters in the males. Adult females
look more white. Brown and white, black and white and
mottled colors are often met with. The forehead has a distinct
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bulge surmounted by small curved horns which usually emerge
in an outward direction from the outer angles of the poll and
curve slightly upwards and inwards but which vary a great
deal in size and shape. The neck is short and thick: and the dewlap
is well-developed and pendulous. The sheath is also slightly
pendulous. The ears are small and pointed and breeders prefer
them not to droop too much.

The body is short but the barrel is large and well-developed.
Legs are short and thick and look powerful. Hooves are said
to be soft.

Average data ou certain body measurements are su r irized
,in Table 32.

Table 32. Average Measurements of Krishna Valley Cattle

_Numbers sampled are shown in brackets.

Functional Characteristics of the Breed

The Krishna Valley is a heavy draft breed suitable for
cultivation purposes in the black cotton soil area which becomes
extremely difficult to work during the rainy season, and for
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MEASURE At one
year

At two
years

Alature
1n111

Mature
bullock

Males
Weight, in pounds 340.0 (7) 606.0 (5) 11321) (6) 1210.0 (9)
Length from shoulder point to pin

bones, in inches 41.0 (7) 48.6 (5) 59,2 (6) 60.4 (9)
Height at withers, in luches 42.0 (7) 50.2 (5) 56.0 (6) 57.0 (9)
Depth of chest, in inches 24.5 (7) 29.4 (5) 84.0 (6) 36.0 (9)
Width of hips, in inches 10.5 (7) 15.2 (5) 18.5 (6) 18.5 (9)
Heart girth, in luches 50.0 (7) 60.4 (5) 75.7 (6) 77.1 (9)

MEASURE . t one year At two years Mature

Females
Weight, in pounds
Length from shoulder point to pin

314.0 (3) 548.0 (3) 713.0 (31)

bones, in inches 88.0 (8) 48.0 (3) 52.0 (31)
Height al; withers, in inches 40.3 (8) 46.0 (3) 48,0 (31)
Depth of chest, in inches 22.8 (3) 26.0 (3) 29,0 (31)
Width of hips, in inches 10.0 (3) 14.0 (3) 16,0 (31)
Heart girth, in inch.--; 48.0 (3) :16.0 (3) 66.0 (31)



FIGURE 29. A pair of Krishna, Valley bullocks. Breeders from Brazil
and the United States imported animals of this breed on account of

their size and weight, but the cattle did not retain their identity.

hauling heavy loads ' On account of contributions from Gir and
Ong°le it has also potentialities of milk production. However,
the milk-producing capacity is extremely variable in the, breed
and no efforts on the part of the breeders were directed towards
:improving this characteristic.

Average data of 84 COWS from the Government Cattle Breeding
Farm at Hyderabad show an average yield of 2,147 pounds of
milk in 271 days with a dry period of 193 days. Also records from
recognized farms show an average of 2,731 pounds of milk in 314
days with a dry period of 164 days.

Average age at first calving is about 4 years. Males, which
are usually well-fed, start serving when they are about 2 1/2 years
old. It is observed that the bulls are a bit slow as breeders.

Bull calves which are to be used for draft purposes are
broken for work when they are about 2 1/2 years old. Krishna
Valley bullocks are observed to be even-tempered, and willing
workers. They are not so quick in their action. In heavy soils
they can perform field work with patience and without showing

104

8ce Figure 29,



signs of fatigue. They get tired soon, however, if put to work
in rough and stony areas. Under these conditions they usually
develop hOof troubles.

A mature pair of bullocks will haul a two-ton load On met-
aled roads over short distances, but over long diStances they
usually haul about one ton at a pace of about 2 1/2 miles per
hour for 8 to 10 hours a day.

Performance in Other Areas

On account of the apparent softness of the hooves and the
heavy weight of the animals they are not generally appreciated
by the cultivators in areas other than the native home of the
breed. However, their large size and heavy weight attracted the
attention of breeders from I3razil and the United States of Amer-
ica (Parr, 1926), but, though animals of the breed were exported
to these countries, they did not retain their identity.

Sources of Breeding StOck and Information Regarding the Breed

According to an estimate (Anonymous, 1946) the total number
of Krishna Valley cattle is 650,000. The breed is reared by culti-
vators who OWIl only a few animals each and there is always a
scarcity of animals for sale. Young bulls are available for sale
at animal fairs held at the following places in Bombay State:
Chinchli, Jamkhindi, Ichalkaranji and Athni.

The following persons may be contacted for further infor-
mation OH the breed

Livestock Expert to the Government of Bombay, Poona,
Bombay, India.
Director of Veterinary and Animal Husbandry Depart-
ment, Hyderabad State, Hyderabad, India.
Animal Husbandry Commissioner to the Governme it of
India, New Delhi, India.
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See Figure 30.

MEWATI

Origin

Mewati cattle,' are found in the tract known as Mewat, but
the breed is sometimes' spoken of as Kosi, on account of the fact
that large numbers of cattle of this breed are sold from the
market at Kosi, a small town in the district of Mathura. Mewati
cattle are similar in type to Hariana (Phillips, 1944), but show
definite evidence of an admixture of Gir blood (Olver, 1938;
Ware, 1942). Native habitats of Rath and Nagori cattle being
adjacent to Mewat, these two breeds may also have contributed
to the formation of the Alewati.

Conditions in the Native Home of the Breed

Location, Topography and Soils

Mewat is an ill-defined tract lying south of Delhi including
the whole of Alwar and part of ITharatpur and a small part
of Mathura district of Uttar Pradesh: it also includes a part
of the Gurgaon district of the Punjab. Most of the area is flat,
rocky and sandy, and is intersected by the lower ranges of the
Aravalli hills. The soils inay be divided into three classes: a
stiffish clay which, though somewhat difficult to work, yields the
heaviest crops; loamy soil, easier to work but requiring heavy
manuring about 60 percent of the cultivated area falls into
this class of soil; a third type is sandy and is found at the foot
of hills and along the banks of strearns being only suitable for
lighter crops.

The water supply is mostly from ponds, and supplies are
largely dependent on local rainfall, for there are few wells;
sweet water is found at great depths, that froiii shallow depths
being brackish.

Climate

The climate is dry throughout the year except in the months of
July, August and September when it is hot and liumid. Summer
temperatures during May and June go as high as 115°F., and in



FIGURE 30. The Mewati
breed, also known as Kosi,
resembles the Hariana, with
some mixture of Gir blood.
Right : a Mewati bull. Below :

a Mewati bullock.

Mewati cattle are powerful
an.d docile, and are useful for heavy
plowing : the cows, seen below, are

fair milkers.



this season sandstorms occur frequently which, though unpleasant,
visually bring about a decrease in temperature. The average annual
rainfall of the area is about 22 to 25 inches, four-fifths of which
is received in July, August and September.

Vegetation

Though sma 1 areas are preserved as pasture areas, cattle
have to depend mostly on the by-products of cereal farming.
Sorghum, millets, Cajanus ea jan, Phaseolus radiatas, P. mango,
wheat, barley and chickpeas are extensively grown. Of the oil-
seeds, rapeseed and sesamum are largely raised. Of the grasses,
Pennisetant eenehroides, Andropogon pertasas and Cyjnodoa daety-
lon are most popular and commonly found.

Management Pl'actices

As time bullocks of this breed are in greater demand by culti-
vators, breeders pay more attention to the rearing of bull calves.
The cattle get very little grazing; only for a limited period of
about 2 months, in August and September, are they taken out
for grazing; otherwise they are stall-fed. In time winter months,
they get chaffed sorghum or millets and during time summer,
hay and various straws of wheat, barley, Phaseolas mango, P.
radiatus, etc. Concentrates such as oilcakes and crushed grains are
given to working bullocks only.

Physical Characteristics of the Breed

Alewati cattle (Baldrey, 1909) are usually white in color with
neck, shoulders and quarters of a darker shade : occasionally,
individual beasts have Gir coloration. The face is long and narrow
with the forehead slightly bulging. Horns emerge from the outer
angles of the poll and are inclined to turn backwards at the
points. Eyes are prominent and surrounded by a very dark rim.
The muzzle is wide and square and the upper lip thick and
overhanging, giving the upper part of time nose a contracted
appearance. 'rhe muzzle is pitch black in color. The ears are
pendulous but not so long.

The neck and the whole frame is strong but the limbs are light.
The legs are relatively long and the frame of the body gives an
impression of being loosely built. Time chest is deep but the ribs
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are, flat. The head and neck show an upright carriage. The dewlap,
though hanging-, is not very loose. The sheath also is loose but not
pendulous. The legs are fine and round with strong, somewhat
large hooves, well - rounded in shape. The tail is long, the tuft
nearly reaching the heels. Cows usually have well-developed
udders. Average data on certain body measnrements are summa-
rized in Table 33.

Table 33. Average Measurements of Mewati Cattle

Source: Singh and Singh (1936).

Functional Characteristics of the Breed

Mewati cattle are, in general, sturdy, powerful and docile,
and are useful for heavy plowing, carting and drawing water
from deep wells. Bull calves are castrated when they are about
3 years of age and broken for light work. They are supposed to
take a full load of the work when they are about 41/2 years of
age. A pair of bullocks can haul about 1,200 to 1,500 pounds of
load in an iron-rimmed cart at an average speed of 3 miles per
hour, a distance of 15 to 20 miles per day. In field work, they are
worked for 8 to 10 hours per day.

The cows are supposed to be fair milkers. It is estimated
that they produce on an average about 10 pounds of milk per day
after feeding the calf, but definite data are lacking. Heifers are
bred to calve when they are about 4 years old. Calves are not
artificially -weaned. Male calves usually receive a greater share
of the milk than the female calves.

Performance in Other Areas

Only bullocks of this breed are exported, largely to parts of
Uttar Pradesh. They are very much appreciated for their steady
work in the fields and are credited with economical feeding.
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Height at withers, in inches. . . . 48 54

Length from shoulder to pin bones, in
inches 48 60 57

Heart girth, in inches 60 74 66

MEASUREMENT Mature cow Mature bull Mature bullock
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FIGURE 31. In the Barrnar and Balotra districts of Jodhpur, Rajas-
thari, the milking qualities of the Nagori (breed are fairly -well-developecl.

Above: a Nagori bull. Below: a Nagori cow.



Sources of Breeding Stock and Information Regarding the Breed

It is estimated that there are approximately 400,000 Mewati
cattle in the area (Anonymous, 1946). For further information
regarding the breed, the Animal Husbandry Commissioner to the
Government of India, NeW Delhi, India, may be contacted.

NAGORI

Origin

Nagori cattle' are prevalent in the former Jodhpur State, now
a part of time State of Rajasthan in India.

Ware (1942) and Phillips (1944) classify Nagori in the group
of cattle with short-horned withe or light gray cattle with a long
coffin-shaped skull, orbital arches not prominent, and face
slightly convex in profile. Olver (1938), however, suggests that

1 See Figures 31 and 32.

FIG-TTRE 32. A Nagori bullock. Nacroris are some of the most famous
trotting draft cattle in India, and' are valued for fast road work.

,,h"n "77 77.7

A
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probably the blood of gray lyre-horned cattle might have entered
to the composition of Nagori cattle. Taking into consideration

the proximity of the native homes of the Hariana in the north and
northeast and Kankrej in the south and southwest, it seems
reasonable to suppose that Nagori cattle may have evolved from
these two groups. Frequency of famines in the native home has
necessitated extensive movements of the cattle to other regions
in search of fodder, and this has no doubt led to frequent inter-
mixture.

Conditions in the Native Home of the Breed

Location, Topography and Soils

The tract of the country called Nagore lies to the north
and northeast of Jodhpur, but Nagori cattle are also bred in
the districts of Banner and Balotra which are to the south and
southwest. The longitudinal position of the area l.i.es approxi-
mately between 71° and 74° east, while the latitudinal position
is between 25°5' and 27°5' north.. Most of the area covered by the
tract is sandy plain with an average altitude of 700 feet, except
towards the west, nearing the ranges of the Aravalli hills, where
the soils' in the foothills are sandy loam. In the area towards
Balotra and Barmer the soil is sandy and the water i.s scarce and
brackish, except along the banks of the River Luni.

Climate

The climate is dry, even in the monsoon period, and character-
ized by extreme variations of temperature during the cold season.
During the hot months the heat is apt to be intense during the day
but nights are pleasant. Scorching winds blow with great violence
during the months of April, May and June, and during this
period sandstorms frequently occur. The climate is often pleasant
towards the end of Jul3- and in August and September. October
and part of November is again apt to be hot. Winter extends
from November to March. Meteorological observations for the
area are summarized in Table 34.
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Table 34. Climatological Data for the Nagore Tract

Iaformation from the Indian Meteorological Department, Government of India,
New Delhi, India.

Vegetation

Large pasture areas are preserved through State control.
Whene ver there are sufficient rains, ample grazing is available
for the cattle for 3 to 4 months from August to October or
November. Depending on irrigation facilities available, such as
from -wells, ponds or rivers, fodder crops such as lucerne and
cluster beans (Cya M op s is psoralioides) are grown. Maize, sorghum
and millets are grown as monsoon crops. By-products from these
crops are extensively utilized as fodders for cattle. Pulses, such
as Cajanus eajan and Phcwolus mungo are also grown. During
winter months crops such as wheat, barley, Cicer arietinum are
grown. Oilseeds, particularly sesamum and rapeseed, are grown.

Management Practices

As income from cattle forms the major share of the agri-
cultural income, every cultivator keeps a number of cattle. Cul-
tivators in th6 Banner and Balotra areas devote more attention to
the rearing of females as they derive some income from the, sale
of ghee (clarified butter) from their cows, while cultivators of
Nagore pay more attention to the rearing of bullocks (Baldrey,
1909). On the other hand, a large number. of young male calves
is bought by the Nagore cultivators from the Balotra and I3artner
areas for rearing.

Besides the cultivators, there is also a professional class of
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MEASURE
OF CLIMATE Jan. Feb. Mar. Apr. *May June July Aug. Sept. Oct. Nov. Dec.

Mean maximum
temp. °F . . . 76.3 80.6 90.5 99.4 105.4 103.6 96.9 91.8 94,2 95,5 87.6 79.0

Mean minimum
temp °F . . . 48.6 52.6 61.5 70.8 79.4 82.3 80.2 77.0 74.8 64.4 55.4 50.5

Humidity per-
cent at 0800
hrs. I S T ''0.0 50.0 39.0 35.0 45.0 66.0 73.0 82.0 76.0 54.0 45.0 53.0

Rainfall, in
inches . . . . 0.15 0.24 0.11 0.13 0.41 1.42 3.97 4.84 2.40 0.32 0.11 0.11



breeders who depend entirely on cattle raising. These are known
as Banjaras. Their cattle solely depend on the grazing and these
people drive their cattle up to Sindh, Gujarat, and Alalwa in search
of grazing. Buying and selling of cattle is also one of their main
activities.

Cultivators' animals are usually stall-fed. It is only during
the daytime that the cattle are taken to the nearby pasture
grounds. Grazing; is available only for 3 to 4 months.

A calf at birth is allowed all the milk of the cow but if it is
a heifer calf the allowance is reduced to half within a month
and it may be weaned at about 4 months. Male calves are allowed
to be nursed longer. It is usual amongst the cultivators to get
the males castrated when they are about 6 months old. This
practice naturally results in retaining only the best bulls. Bulls
are sel.ected by the villagers in the proportion of one bull to
about SO cows.

Cows in the Balotra and Banner areas are well-fed. In Nagore
the breeders usually procure good milking cows from Balotra and
also 1 to 2 year old male calves.

Physical Characteristics of the Breed

Generally the Nagori cattle are fine, big, upstanding, active
and docile, with white and gray color. They have long, deep and
powerful frames, with straight backs and well-developed quarters.
There is throughout the Nagori breed a tendency to legginess
and lightness of bone, though the feet are strong. It is supposed
that this characteristic has given the breed its agility and ease
of movement.

The face is long and narrow but the forehead is flat and not
so prominent. The eyelids are rather heavy and overhanging
and the eyes are small, clear and bright. The ears are large and
pendulous. The horns are moderate in size and emerge from the
outer angles of the poll in an outward direction and are carried
upwards with a gentle curve to turn in at the points. The neck
is short and fine, and looks powerful. The dewlap is small and
fine. The hump in the bulls is well-developed but not so firm and
thus in many cases hangs over. The shoulders and forearms
look muscular and powerful. The legs are straight with hooves
compact, strong and small. The tail is of moderate length reaching
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just below the hocks and terminating in a tuft of black hair. The
sheath is small. The skin is fine and slightly loose. The cows
usually have well-developed udders with large teats.

Average data on certain body measurements are summarized
in Table 35.

Table 35. Average Measurements of Nagori Cattle

Data collected at Nagur Cattle Breeding Farm, Rajasthan, India.

Functional Characteristics of the Breed

The Nagori breed is one of the most famous trotting draft
breeds of India and is generally appreciated for fast road work.
As such, more attention has been paid by the breeders towards
producing an agile yet powerful animal with a great deal of
endurance. However, it may be mentioned that breeders, partic-
ularly in time Banner and Ilalotra areas, llave, not neglected the
milking qualities of the animal.

From records maintained at the Nagur Cattle Farm, Rajas-

115

ME. SURE At One
year

At two
years

Mature
bull

Mature
ox

Males
Weight, in pounds 250 480 800 700

Length from shoulder point to pin
bones, in inches 40 45 57 55

Height at withers, in inches 36 48 60 57
Depth of chest, in inches 10 15 24 22
Width of hips, in inches 10 20 27 24
Heart girth, in inches 35 50 80 75

MEAS1JRE At one year At two years Mature

Females
Weight, in pounds
Length from shoulder point to pin

230 450 700

bones, in inches 36 42 50
Height at withers, in inches 36 48 55

Depth of chest, in inches 9 14 20
Width of hips, in inches 12 18 24
Heart girth, in inches 34 35 72
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than, it is observed that the heifers calve for the first time when .

they are about 40 months old. In rural areas, however, they seldom
appear to calve earlier than 48 months. Males start breeding at
the age of 3 years and the active breeding life is about 8 to 10
years. It i.s noted that though there is no marked breeding season'
in the Nagori., most animals are bred during the rainy season and
in the winter months. The average weight at birth of female calves
is 22 pounds while the males weigh 25 pounds.

The average milk production of cows kept at the Nagur Cattle
Farm is 1,800 pounds in 225 days. This is actual production in
zuldition to calf-suckling. The average calving interval is 460 days.
In the rural areas of Barmer and Balotra the cows yield about
15 to 18 pounds of milk after feeding calves, but those. in the
Nagore area do not produce as much milk : a.bout 12 to 15 pounds
per da.y.

Nagori cattle are famous as trotters, being used all over
Rajputana in light iron-wheeled carts for quick transportation.
They are also worked for all agricultural purposes, such as
plowing, cultivation, drawing water from wells ami transpor-
tation of field produce to markets.

The Nagori breeder usually castrates his male calves when
they are about 6 to 8 months of age, this early ca.stration being
supposed to allow the aaintals to develop a.gility and quickness
in movement. It is 'normal practice to ca.strate animals during
the months of April a.nd May when the weather is dry. They are
broken for light -work when theY are about 3 years old and weigh
about 600 pounds and are. able to haul about SOO pounds of load
in a light two-wheeled iron-rimmed cart OH a sandy track and cover
a distance of 36 miles in 8 hours actual travel or within a total.
period of 11. hours with 3 hours' rest. For short distances up
to 20 miles, they can travel at the rate of 6 miles per hour.

Performance in Other Areas

Bullocks of this breed are exported to other areas such as
Sindh, Punjab, Gujarat and Malwa, where they are utilized for
light and quick transportation.



Sources of Breeding Stock and Information Regarding the Breed

A. big cattle fair is held annually at Balotra during April. or
May when large numbers of Nagori cattle change hands. Nagori.
cattle are alSO taken to the cattle market at Pushkar near Ajmer
in Rajputana. It is estimated that the total number of Nagori
cattle may be 376,000 (Anonymous, 1946). For further information
regarding the breed, the Animal Husbandry Commissioner to the
Government of India, New Delhi, India, may be contacted.

ONGOLE

Origin

The Ong°le breed , like other breeds of cattle in India, takes
its name from the geographical area in which it is produced. It
is also called the Nellore breed for the reason that formerly
Ongole Taluk, a division of a district, was included in the, Nellore
district, but DOW it is included in the Guntur district (Littlewood,
1936). The area is part of the Madras State of India.

Olver (1938), Ware (1942) ami Phillips (1944) include this
breed of cattle among th.e gray-white cattle of the North, having
white or gTay color, stumpy horns and a long coffin-shaped skull.
It has a great similarity with the Gaolao breed of Madhya Pradesh
and also has a resemblance to the, Bhag,mari type of cattle in the
north of India. This similarity is not surprising in view of the
fact that these, breeds lie along the path taken by th.e Rig Vedic
Aryans in their march from the north to the south of India.

It is claimed that the finest specimens of the breed are found
in the area between the Gundalakama and Minim rivers in the
Ongole and Kandukur taluks, and also in the villages of
Karumanchi, Nidamanur, Pondur, Jayavaram, Tungtoor and
Karvadi and along the banks of River Musi. They are also famous
from the taluks of Vinukonda a.nd Narasaraopet (Littlewood, 1933).

1 Sec Figures 33 and 34.
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Conditions in the Native Home of the Breed

Location, Topography and Soils

The area of this breed extends over parts of the districts of
Kistna, Guntur and Nellore and now parts of Vizagapatam also,
the longitudinal position approximately being between 79°4' and
80°2' east and the latitudinal between 15° and 16°1' north. On the
east of the tract lies the Bay of Bengal, on the west the area
spreads to the Nallamalai range of Eastern Ghats, a series of
hills. On the northern side it is bounded by the River Krishna
which joins the Bay of Bengal in its eastward direction. In the
south it is surrounded by the southern boundaries of Nellore
district.

The Ongole tract is mostly flat but the hilly ranges begin as
one moves .west. There are a number of perennial streams
and rivers running through_ time tract. Most of these run from
West to east. The most important river, the Krishna, flows
across the northern borders of the tract, while the Manneru, the

FIGURE 33. An Ongole bullock. Animals of the breed have beeni
exported to Brazil, Ceylon, Fiji, Indochina, Indonesia and the United'
States, where there is some Ongole blood in the Santa Gertrudis breed.
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FIGURE 34. Ongole cattle, found in the Guntur district of Madras,
are also called Nellore. They are used for heavy draft work: milk yield
varies from a few hundred pounds to more than 5,000 pounds per lactation.

Above: an Ong°le bull. Below: an Ongole cow.
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Palen' and the Musi rivers run across the center and the south of
the -tract. The banks of these rivers form excellent grazing areas;
also, on account of the danger of floods, the adjoining areas are
allowed to remain as grasslands. Gundlakama and Alluru rivers
in the Kandukur subdivision of the Guntur district are specially
well-known for their grazing areas as some of .the finest specimens
of Ongole cattle are produced in this section.

Soils towards the seaCoast are alluvial and of very good
quality. As one goes further from the sea this soil is mostly black
cotton soil containing plenty of lime. As one reaches the eastern
ranges of hills, the soil becomes poorer and is full of gravel, while
the soil on the slopes of the hills is mostly red.

Ciimote

The climate of the tract is dry and mild and is not subject to
sudden changes. Sea breezes make the area near the coast
generally cooler than the inland area. March to June are usually
hot months: winter months, on the other hand, are very mild. The
tract receives rains from the southwest monsoon from May to
September, as well as the northeast MO1180011 frorn October to De-
cember, and so there is usually an exceptionally long pasture
season. Average rainfall for the tract is from 30 to 35 inches.

Climatological data are summarized in T.Able 36.

Table 36. Climatological Data for the Ongole Tract

Source: Indian Meteorological Departinent, Government of India - average for
ten years.

120

MEASURE
OF CLIMATE

jan. Feb. Mar. Apr. May june July Aug. Sept. Oct. Nov. Dec.

Mean maximum
temp. oF . . . 86.5 90.9 95.9 99,9 104.8 99.5 94.2 93,4 92.7 91.0 87.5 86.1

Mean minimum
64.2 68.6 73.1 77.7 81.1 80.7 78.3 77.9 76.7 74.4 70.1 64.3temp. oF . . .

Relative humidi-
ty at 0800 hrs.
t.s.rr. . . . . 86.0 85.0 84.0 83.0 72.0 72.0 78.0 77.0 81.0 83.0 82.0 83.0

Rainfall, in
inches . . . . 0.48 0.21 0.88 0.55 2.56 4.81 5.59 5.33 5.28 5.34 3.89 0.23



Vegetation

In the drier zones of the tract, where soil iß mostly alluvial
or black cotton type, there are some permanent pastures but there
are also what are known as temporary pastures. On these fallow
lands, which need regeneration, goats are folded prior to the
monsoon. In the monsoon, excellent pasture springs up naturally
and very rapidly; care is taken, however, to see that Acacia tree
plants which also spring up naturally are well preserved. Tem-
porary pastures are left down for 7 to 8 years, until the Acacias
are sufficiently grown.

Grasses consist mainly of Iseilema (Anthistiria) wijhtii, Av-
dropogon monticoluS (Chrysopogon montanus). A. caTicosits as
well as leguminous plants, such as Indigofera linifolia and Pha-
seolus trilobus. The first-named grass is the most important
an.d highly relished by the cattle. In the wetter areas in the
south, where mostly paddy is groWn, cultivated 'crops such
as. vetches and lentils and straw from paddy are fed. In drier
areas straws from sorghum, Pan icum miliaceunt and also the
vetches and pulses are fed. Extensive forest grazing areas in
the western side towards time eastern hilly ranges offer many
varieties of grasses. In the drier zones, oilseeds, notably
groundnut, are gTOW11, also cotton oilcakes and cottonseed are
extensively used for cattle feeding.

.211 anag Mod Practice 8

In the alluvial tract there are no large breeders and t
majority of cultivators OW11 fr0111 S to 12 head of cattle. It is only
in the shallower black soils, such as are seen in and around the
Kandukur and Addanki subdivisions that one finds breeders
owning up to 50 head of cattle. The system of feeding observed
by the breeders of the different parts naturally depends upon time
extent of pasturage available. In the low-lying parts in the south
where paddy is principally grown a certain portion of the dry
land is often kept as pasturage for cattle. Most of the cattle,
however, leave time \Tillages during July to October and are sent to
the western areas towards hilly ranges where extensive waste-
lands and jungle tra.cts exist.' The breeders often club together
and send their cattle in large, numbers under professional graziers
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known as Lambadies. If the northeast monsoon in favorable, the
cattle llave good feeding till January.

It has been mentioned that cows in this tract come in heat
in tANTO periods, February to March and August to October. This
is attributed to good grazing in field or forests just previous
to the above periods.

The - bull calf usually receives much better attention and
feeding than the heifer calf, being usually allowed all or a
major part of the milk from its dam. After weaning, bull calves
are given good fodder and some concentrates while the heifers
get whatever they can pick from the fields or whatever fodder
is left over ofter feeding work-cattle. Heifers mature late because
of poor feeding.

Bull calves which are not to be retained for breeding are
usually broken for work when they are 20 to 21 months old. Most
of the bull calves are sold to cattle dealers at this age who take
them to the western and northern districts where these bull calves
are reared. In their new homes they are usually stall-fed and all
care and attention is bestowed on them. The result is that they
attain very good size. It is claimed that bull calves brought in
at this age from the breeding tract and reared in these western
districts grow into stronger bullocks and on an average have a
working life of 8 to 10 years, but bullocks brought at later ages do
not have the same efficiency 'ami working life.

Physical Characteristics of the Breed

The Ongoles are large-sized animals with loosely knit frames,
large dewlaps -which are fleshy and bang in folds extending to the
navel flap, and slightly pendulous sheaths. They have long bodies
and short necks; limbs are long and muscular. The forehead is
broad between the eyes and slightly prominent. Eyes are elliptical
in shape with black eyelashes and a ring of black skin about 1/1
to 1/2 inch wide around the eyes. Ears are moderately long,
measuring on an average from 9 to 12 inches, and slightly
drooping. Horns are short and stumpy, growing outwards and
backwards, thick at the base and firm without cracks. In some
animals the horns are loose; this is probably due to the horn core
not growing well.

The hump in the males is -well-developed and erect and filled
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up on both sides and not concave. The skin is of medium thickness,
mellow and elastic and often shows black mottled markings. The
popular color is white. The male has dark gray markings on the
head, neck and hump and sometimes black points on the knees
and on the pasterns of both the fore and hind legs. A red or red
and white animal of typical conformation is occasionally seen.

According to the herdbook standards established for the
Ong°le breed of cattle (Ware, 1938), the following are points of
disqualification

red color and red patches on the body;
white switch;

(e) white eyelashes;
flesh colored muzzle;
light colored hooves;
dark gray markings on the hindquarters;
dark mottle appearance on the body.

Average data on certain body measurements are st nmarized
in Table 37.

Table 37. Average Measurements of Ongole Cattle

=17=
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MEASURE At birth At one year At tWO years Mature.

Fem2les
Weight, in pounds ... 60 498 616 900-1000
Length from shoulder point t) pin

bones, in inches 27 46 46 52.5
Height at withers, in inches 30 46 47 52.0
Depth of chest, in luches 23 23
Width of hips, in inches 16 16 19.0
Heart girth, in inches 57 58 68.0

EASURE At birth At one Vear t two years Ma m e

Males
-Weight, in pounds 65.7 481 770.0 1200-1350
Length from shoulder point to pin

bones, in inches 30.5 46 53.0 62.7
Height at withers, id-inches 31 47 52.0 58.5
Depth of chest, in inehes 93 28.0
Width of hips, in inches 16 18 5 21.5
Heart girth, in inches 28 56 66.0 82.5



Functional Characteristics of the Breed

Ong°le cattle are efficiently used in their native home for
both work and milk production. They are usually docile and the
bullocks are very powerful, suitable for heavy plowing or cart
work but are not considered to be suitable for fast work or
trotting purposes, though of late a small, compact, hardy type
is being developed and is used towards the northern parts of the
Ongole tract; for the more western black cotton soil areas heavier
animals are still in demand.

The cows are fair milkers giving an average yield not far
short of the average of more developed milk breeds of Indian
cattle. It is maintained that yields in well-kept herds average
about 3,500 pounds per lactation. One estimate puts the average
milk yield of the breed at 2,500 pounds with a daily average
of 9 pounds. For the Madras milk trade Ong°le COWS are in great
demand. Average milk production records are summarized in
Table 38.

Table 38. Milk Production of Ongole COWS

Average percentage of fat in milk is 5.05 percent. Average
calving interval is calculated at 16 months, while it is estimated
that he average number of lactations during a lifetime is 6 to 7'
COWS, if properly fed and managed, are regular breeders, most ser-
vices taking place during two periods of the y-ear, February to
March and August to September. Average age at first calving on
well-maintained farms is 3 to 31/4 years, while under village condi-
tions it is estimated at 4 to 41/2 years.

From studies conducted at the Indian Institute of Veterinary
Research it is observed that the average gestation period for male
calves was 289.7 days, while for female calves it was 287.4 days.
Sex ratio of ealve8 born WaS 94.5 males to 100 females. The inci-
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YEAR Average lactation
yields, pounds

Average lactation
length, days

Average dry
period, days

1936-37 2 938 316 141

1937-38 3 161 303 129

1938-39 2 689 306 128

1939-40 3 338 329 265



deuce of twinning WaS 0.45 per 100 births. Average -weight of
calves at birth is 60 pounds for females and 66 pounds for males.
Calves as heavy as 84 pounds were produced on government farms.
Calves are either white, white with reddish brown patches or
reddish brown color at birth. They generally change to pure
white when they are 6 months old.

Males specially reserved for breeding purposes are usually
allowed to serve when they are 2 or 21/2 years old. On account
of the usual village practice of allowing bull calves to run with
the herd they start serving earlier. Ongole bulls are rather
slow in serving. Their average breeding life is 8 to 10 years.

Male calves which are not to be retained for breeding are
castrated when they are 21/2 to 3 years old. At this period they
usually weigh about 800 pounds. Bullocks used for transportation
purposes walk at the rate of 2 to 3 miles per hour and can cover
about 21 miles in a day. The bullocks are used for one purpose
or another almost throughout the year.

The physiological capacity of Indian breeds. of cattle to tol-
erate the high temperature and in some regions high humidity is
well-known, though studies actually conducted to test these
qualities are few. The data in Table 39 were collected on a three-
quarter-bred Holstein-Ongole heifer at Trinidad in the I3ritish
West Indies (Duckworth and Eattray 1948).

Table 39. Hematology of the Three-Quarter-Bred Holstein-Ongole Calf During
the First Year of Life
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The following figures are for the hemoglobin content of
blood from Ong°le cattle in the Phillipines (Manresa et al., 1940).

Performance in Other Arcas

Ongole cattle are known in the Americas as Nellore The
State of Rio imported the first consignment of Ougoles in 1805,
but the really large consignment of 800 animals was brought to
Uberaba in 1iiias Gerais in 1900 from :India. From these two
states it spread, to other states in Brazil. Ongoles are very
popular in Brazil as they give good -weight for age and on an
average gain 1.98 pounds per day up to the age of 2 years
when they will give an average live -weight of 782.5 pounds, while
under careful management and liberal feeding., 2 year old Ongole
steers veig,ted 1,1.85 pounds at the experimentai breeding center
of Sertazinho.

Purebred Ongole cattle are maintained at the government's
experimental. livestock breeding station near Uberaba for im-
provement and study. The station is located in a zone of semi-
humid tropical climate. The annual mean temperature is 72.0°F.
It is 70.0°F. in the dry season and 73.5°F. during the rainy season.
August is the driest month in the year with 55 percent humidity.
The annual mean precipitation of the region is 04.4 inches, January
being the most rainy month with:12.8 inches of rain on the average.

The. calving season iisually begins by the middle of February
and continues up to the beginning of November. Calves are
usually left with the cows on pasture. When 6 months old, bull
calves are put oil additional feed which usually consists of ground
millet, rice or wheatbran and cottonseed, the mixture having
14 percent protein. At about 81/9 to 9 months old they are
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S(43 Figures 35 and 36.

De8eription, Hemoglobin. (g . per 100 nil.)
Young cattle . 8.7
Adult cattle 9.9
Adult cat tle . 9.8
Adult cattle . 11.9
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FIGURE 35. Ongoles, known as Nellores in Brazil, are popular and
primarily used for beef production., beinp.; fattened on good pastures. Above :

an Ongole bull in Brazil. BeloWH en Ongole cow in Brazil.
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FIGURE 36. A group of Ongole heifers in Brazil.

weaned and separated into sex groups. Bulls are allowed to breed
when about 24 months old and heifers when 24 to 27 months old.

Weights of animals at this station are give in Table 40.

Table 40. Weights of Ongole Cattle, in Pounds

YO m figures of the Governntent's experimental livestock breeding station near
liberal), Brazil. Figures in brackets refer to the number of animals recorded.

A G E Male Female

At birth 65.7 1.3 (21) 54.7 ± 1.5 (30)
3 months 163.2± 3.3 (52) 145.7 ± 3.7 (57)
6 months 284.4 ± 4.4 (54) 260.6 ± 6.4 (54)
9 m.-mtlis 409.0 ± 9.2 (44) 381.5 ± 8.1 (54)
12 months 511.6 ± 11.2 (32) 431.7 ± 3.3 (50)
15 months 606.4 ± 16.1 (24) 491.9± 11.7 (46)
18 Months 730.0 ± 20.9 (18) 561.2 ± 12.8 (42)
21 months 863.5± 34.6 (S) 646.9 ± 14.8 (33)
24 months

llail3r gain in weight since birth
until 24 months

962.3 ± 49.2

1.52

(7) 689,0 + 13.0

0.026

(35)



Ceylon

Ongoles llave been importec into Ceylon from time to time
in the past, particularly in the northern dry zone of the island.
They are liked by cultivators for heavy field work in dry lands, it
has been observed that they thrive better in this part of Ceylon than
in the wetter southern area. The higher output and cash value
of the crops of this zone, combined with more adequate sources
of nutritious fodder, enable them to be reared and maintained
on a satisfactory plane of nutrition. The milking capacity of this
breed has not been exploited to any extent.

Fiji

Ongoles were imported into Fiji long ago by time sugarcane
estates for draft purposes. - They are BOW mixed up with local
cattle. Animals with more typical Ong°le features are still prized
by the estate owners for heavy cultivation and transportation
work. Sm.all cultivators use time cows for household milk pro-
duction.

Indochina

In Indochina, Ong°les were imported along with some other
Indian breeds primarily for improving the work stock.

There are three types of soils in this region. Red soils are
prominent in the hilly regions; these areas are well-drained and
supplied with plenty of water from streams. Gray soils in the
plains and valleys are fertile but dependent on rain; during the
rainy season they produce ami abundance of cattle feed, but during
the dry season scarcity of water makes it very precarious for
cattle. The low deltaic regions are swampy where rice plantations
are prevalent, and these are regions where Ongoles have been
tried. Nearer the sea, however, the climate is milder; as one g,,oes
into the interior it is hot as well as humid, the long dry season and
the long rainy season making the rearing of cattle difficult.

Various cultivated fodders such as sorghum, maize, Guinea
grass, Elephant grass and wild sugarcane are available in the
region.
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The measurements summarized in Table 41 are reported for
typical Ongole cattle in the region :

Table 41. Measurements of Typical Ongole Cattle in Indochina
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Indwiesia,

Indian ca tle of South-Indian origin have been imported to
the islands of Java, Sumatra, Borneo and North Celebes since
1906. These have been used mainly for breeding purposes, the
primary aim being to improve the draft and beef production of
the region. In the year 1914, 42 males, 496 females and 70 calves
were introduced on Sumba island to establish a pure-bred stud
center of the Ongole breed 1. It lAraS envisaged that breeding
animals from this center would be used On other islands for im-
provement work. Sumba produced over 1,200 bulls prior to World
War II for other breeding areas in Indonesia. They are used
for pure breeding as well as grading-up native cattle. At present
it is estimated that there are over 22,000 animals of this breed
in Sumba and the number is increasing.

In Java, on natural grass plains, bulls at 5 years of age
weigh 1,100 to 1,430 ponnds, -while individuals maintained and stall-
fed weigh 1,320 to 1,760 pounds. They are primarily used for draft
purposes. An authority gives his estimate of the draft ability of
Ongoles in Java as follows : "If the draft accomplishment of
native Javanese cattle is placed at 100, then the cross-bred bullock
is equivalent to 128, while the pure-bred Ongole is equivalent
to 172".

I See Figures 37 and 38.

MEASUR EMENTS Bull,
4 years

Bullcalf,
2 years Ox, 9 years Cow, 5 years

Ileight behind the hump, in inches 54.0 51.6 55, 9 48.8

Heart girth, in inches 81.5 78.7 92.6 80.7

Length from shoulder point to pin bones, in
inches 03.4 58.3 65,0 57.9

Width of hips, in inches 19.3 16.95 20.5 18.9

Length of ears, in inches 8.75 8.75 9.87 8,75
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FIGURE 37. A group of Ongole cattle on. Sumba Island, Indonesia.
There are more than 22,000 Ongole animals on the island.

Sumba, where the breed is maintained pure in large numbers,
has the high temperature of the tropics, but humidity is low
compared with other islands. The southern part of the island is
mountainous, but the northwest and eastern part is plain. Mean
rainfall of the area is 71.4 inches. December to May is the season
of heavy rainfall while June to November is fairly dr3r. In the
dry season there is a shortage of both grass as well as water, and
cattle in large numbers are, therefore, exported. The breed is
developed for draft and beef purposes. Animals are kept on
ranges and never get supplementary feed.

As draft animals they are especially prized, for the bullocks
are even-tempered and willing workes. The hooves of the animals
are strong enough for all field work, but when working on metalled
roads the hooves are covered with rubber patches.

Bullocks are broken for work when they are 18 to 24 months
old and weigh about 550 to 650 pounds. In surabaja where the
scavenging service employs Ongoles it is observed that they move
at the rate of 3.1 miles per hour and work for 6 to 7 hours daily,
carrying a load of about 2,800 pounds.

Age at first calving for the females is approximately 2 years
and 6 months. They are ready for service when they are 18
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to 24 months old. It seems that they are sexually mature earlier
than in India.

Weights and measurements of some typical animals are
given in Table 42.

Table 4'. Weights and Measmements of Typical Ongole Animals in Sum.ba

It is observed that Ongoles when mature fatten easily on
grassland. They are slaughtered from 4 to 6 years of age when
they weigh approximately 1,100 pounds. Dressing percentage is
approximately 50 percent.

FIC4IIRE 38. Ongole bullocks in a cart, Surabaya, Indonesia. Note
the rubber shoes to protect the animals' feet.
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MEASURE Mature male Mature feina e Mature ox

Weight, in pounds 1 104.0 838.0 995.0
_,ength .from shoulder point to pin bones, in

inches 63.4 53.5
Iteight at withers, in inches,
icart girth, in 'inches

54.3
78.2

52.5
65.7

Width of hips, in inches 19.7 17.8



Malaya

Indian cattle constitute the majority in Malaya particularly
in the western side of the peninsula south of Kedah. The early
Indian settlers who were mostly from Madras State naturally took
with them cattle of Ong°le, Halliker and Kangayam types. As
the cattle are used for all three purposes of milk, meat and
draft, Ong°les acquired popularity.

Feed conditions, however, are not very favorable. Herbage
becomes fibrous quickly as the inter-monsoon dry season advances
and the animals ke,pt on these pastures begin to lose condition,
and though exact figures are not available it is observed that
the present-day lo'cally bred Ongoles are inferior to their parent
stock (Marsh and Dawson, 1947, 1048).

United States of A.merica,

In 1906 a valuable importation WaS made by A. P. Borden,
executor of the Pierce Estate, at Pierce, Wharton County, Texas.
This shipment was mostly of Nellore (Ong°le) breeding. Animals
of this breed are popular in the United States -where they are
mostly found in the Gulf Coast region (Black, 1938).

Their physical characteristics are described as follows : they-
have smaller ears, finer bone and lighter color than Kankrej.
Color varies from steel gray to almost white. Rhoad, while
giving the genesis of the Santa Gertrudis breed writes: "The
first exploratory cross on the King. Ranch with the Brahman
was made in 1010. The sire used was a half-bred Brahman-
Shorthorn bull presented as a gift by the Tom O' Connor Ranch
of Texas. This bull became known as the O' COIMOr bull and
was destined to play an important part in time development of
the Santa Gertrudis breed. He WaS a large, almost black bull
and showed considerable Nellore (Ongole) breeding". Monkey,
the famous foundation sire of the Santa Gertrudis breed, had
traces of Ongole blood both in his sire as well as dam (Rhoad,
1949).
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Sources of Breeding Stock and Information Regarding the Breed

It is estimated that there are 1,502,000 cattle of this breed
in India. In view of the vitality of these animals it is surmised
that the numbers are increasing. For further information regard-
ing the "breed and its availability, the following may be 'contacted :

The Director of Animal Husbandry, Madras State, Ma-
dra,s, India.

Animal Husbandry Commissioner to the Government of
India, New Delhi, India.

In Brazil, where some pure stock is maintained, these agencies
may be approached for further information :

Departmento da Producao Animal, Divisao de Zootecnia,
Postal Box 215-B, Sào Paulo, Brazil.

Sociedade Rural do Triangulo Mineiro, Postal Box 39,
Uberaba - Minas G-erais, Brazil.

In Indonesia, where Ongoles are bred in large n imbers,
information will be supplied, on request, by the head of the
Animal Industry Services, Department of Agriculture and Fisher-
ies, Djakarta, Indonesia.

RATH

Origin

Rath cattle belong to the white, narrow-faced, stumpy-horned
group of cattle represented by the Hariana cattle. As a distinct
type, they are bred in a very small area in Alwar of Rajasthan
State. Particularly the area between Bansur and Narnaul and
between Mundawar and Narnaul is noted for pure specimens of
the breed (Baldrey, 1909). They are also bred in adjacent areas
but, owing to the proximity of other similar breeds such as Ha-
nana, Mewati and Nagore, they are likely to be mixed with
these in strain. Rath cattle are reputed to be economical to
maintain. As medium-sized draft cattle, they are considered very
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FIGURE 39. Rath cattle are powerful animals of medium size similar
to the Hariana but somewhat smaller in. size. Above: a Rath bull.

Below: a Rath cow.
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suitable for work in the plow or on the road. The cows are
fairly good milkers (Olver, 1938; Phillips, 1944).

Conditions in the Native Home of the Breed

Location, Topogra,phy and Soils

The area where Rath cattle are bred lies in the north and
west of Alwar and other adjacent territories in Rajasthan. The
general surface of the area is flat and sandy but there are irreg-
ular chains and groups of low hills which, as a rule, are entirely
barren and covered with rocks and stones. The soil is a deep
sandy loam and with relatively little rain it yields good crops.
The water supply is mostly from tanks, and dependent on the local
rainfall: water in the 'shallow wells is brackish and only very
deep wells provide sweet water.

Climate

The climate of the area is dry but very hot, during summer,
particularly when scorching winds blow. During the winter
months, cold winds are sometimes a,pt to be, unpleasant, though
the average winter, which extends from November to February,
is dry and healthy. The rainfall of the area is very moderate.
Meteorological observations for the area are ,summarized
Table 43.

Table 43. Climatological Data for Rath Area
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Information from the Indian. Meteorolegieal Department, Government of India,
New Delhi, India.

MEASURE Jan.OF CLIMATE Feb, Mar. Apr. May Jtin ,Tnly Aug. Sept. Oct. Nov. Dec.

Mean maximum
tem.p. °F . .1 76,3 80.6 90.5 99.4 105.4 103.6 96.9 91.8 94.2 95.5 87.6 79.0

Mean minimun0
temp °F . . J 48.6 52.6 61.5 70.8 79.4 82.3 80.2 77.0 74.8 64.4 55.4 50.5

Humidity per
cent at 08001
hrs. I.S.T. . . 50 0 50 0 39 0 35 0 45 0 66 0 73.0 82.0 76.0 54.0 45 0 53.0

Rainfall, in
inches 0.15 0.24 0.11 0.13 0.41 1.42 3.97 4.84 2.40 0.32 0.11 0.11



Vegetation

There are only limited areas for pasture. Important species
of grasses that are found there are Cynodon dactylon, Pennisetum
cenchroides, Cenchrus echinatus, Andropogon annulatus and He-
teropogon contortus. These are available for grazing from August
to October, later they are harvested and preserved as hay.

As there is a scarcity of water in the area and also as the
rainfall is not heavy, most of the dry farming crops are grown.
Sorghum and Pennisetum typhoideum, are extensively grown as
summer weather crops,, also Cajanus ca jan and other lentils.
Stovers and straws from these crops are utilized as fodder.
Sorghum and cluster beans are grown as fodder crops also .and
fed green to cattle. Wherever water is available for irrigation,
turnips and other root crops are grown for feeding cattle. Wheat,
barley, Phaseolus radiatus, P. mungo, peas, mustard and rapeseed
are grown and by-products from these crops utilized for cattle.

Management Practices

As pasture areas are so limited, most of the cultivators keep
only a few animals of the breed, the number depending upon the
amount of land available for cultivation. The water supply is
also another limiting factor in breeding large numbers of animals.
The cultivator, however, is very painstaking and besides the limi-
ted grazing and by-products from his farm-grown crops, he
collects leaves from shrubs and trees such as Zizyphus nummu-
laria and various types of Acacia and these are fed to the cattle
mixed with chaff millet and sorghum stover or straws from
wheat and barley.

Every village in the area has communal bulls in approxi-
mately the proportion of 1 bull to 100 cows. These bulls are
selected by the villagers and paid for by philanthropic wealthy
people. The bulls are fed by the community.

Physical Characteristics of the Breed

Rath cattle are medium-sized but powerful, with white or
gray coloring. In the bull, the coloring of the neck and shoulder
is generally darker than the rest of the body. The face is straight,
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FIGURE 40. A pair of Rath bullocks : the animals of this breed
are adapted to moderately heayy draft work.

narrow and medium-sized. The forehead is flat and does not
show any protuberance in full-grown animal s. Young animals
under 3 years occasionally show this protuberance but it
straightens up as the animal reaches maturity. The nasal bones
are somewhat wide and coarSe. The muzzle is wide and black.
The eyes are wide open and clearly defined by the dark eyelids.
Horns are small and emerge laterally in a somewhat, forward
direction from a moderately broad poll and curve inwards at
the tips. The ears are short and pendulous, the inner surfa.ce facing
forwards.

The neck is fairly long. The hump is moderately developed,
placed well in front of the withers. The dewlap is light and the
sheath is very small. The body is of moderate length with deep
chest and well-sprung ribs. Quarters are well-developed and also
the legs. The tail is short with black switch and set rather high
giving the quarters a somewhat drooping effect. The feet are
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small and compact. Average measurements of Rath cattle are
criven in Table 44.

Table 44. Average Measurements cf Rath Cattle

Data reported by Baldrey (1909).

Functional Characteristics of the Breed

As the area in which Rath cattle are bred is dry and with
very limited grazing, the number of animals in the area is re-
stricted but, at the same time, this has kept the breed pure as no
outside animals come into the region for grazing purposes. It is
observed that they are economical to maintain and are regarded
as a poor man's breed. The bullocks are very good workers in
the plow or on the road for transport purposes. The dirt tracks
in this area being of heavy sand, powerful and active bullocks are
essential and Rath beasts are well suited for this work. They are
observed to work steadily for 10 hours a (lay in fields and can
travel about 20 miles a day carrying a load of half a ton in heavy
sand. They are credited with long life.

An average cow that gets part grazing and part supplemental
roughages, such as stovers and straws with little or no concen-
trates, is observed to produce 12 to 16 pounds of milk a day after
feeding its calf, but accurate data are lacking. The average lacta-
tion period is of a short duration of approximately 200 days.

Bull calves are castrated when they are about 21/2 to 3
years old.

Performance in Other Areas

Some families from the area migrated to Berar in Madyha
Pradesh with their cattle, in the early years of this century. The
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Height at withers, in inches 40-51 56-61

Length from shoulder point to pin bones,
in inches 48-59 56-65

Heart girth, in inches 57-64 72-81

MEASUREMENTS Cow .Ballock



cattle were maintained pure and they have increased in number.
Under conditions of black cotton soil the cattle have done well.

Sources of Breeding Stock and Information Regarding the Breed

Rath cattle are usually sold in large numbers in the markets
of Rewari and Pushkar. For further information, the Animal
Husbandry Commissioner to the Government of India, New Delhi,
India, may be approached.
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Group

DANGI

Origin

Dan gis have taken their n.ame from a tract of the country
in Bombay State known as Dangs. It is a hilly tract with heavy
rainfall and very poor, agricultural economy. The breed has
become well-known on account of its hardy nature and ability
to work hard under heavy rainfall conditions. Phillips (1941)
observes that the Dangi breed, whiCh is similar to Deoni, appears
to fit into the group of cattle represented by the Gir, Red Sindhi
and Sahiwal.

Conditions in the Native Home of the Breed

Location, Topography and Soils

The home of Dangi cattle is a small area comprising part
of Ahmadnawir, Nasik, Bansda, Dharampur, Jowahar and the
Dangs of Bombay State in India (Ware, 1942). The principal
geographical feature is the existence of the chain of hills known
as the Western Ghats. These hills run north to south, with spurs
on the eastern side. Though the average altitude is about 2,000
feet above sea level the highest elevation rises to 4,500 feet above
sea level. The approximate latitudinal position of the tract is
between 200 and 22° north while the longitudinal position is
between 730 and 71° east. The whole area is hilly, broken by deep

1 See Figures 41 and 42.
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FIGURE 41. A Dangi bull. Dangi cattle, found in the hilly tract
of Dangs in Bombay State, are valued on account of their hardy nature

and ability to work under heavy rainfall conditions.

ravines. Towards the center and west there are dense forests while
to the east there are large clearings. In the valleys and depressions
good black soil exists, while on the slopes and uplands the soil
is red or black with boulders. Important rivers in the area are
the Mula, G-hod and Godavari.

Climate

The climate is, on the whole, pleasant. The cold season,
which lasts from November to February, is dry and invigorating.
Hot dry winds froni the nOrtheast then set in, lasting from March
to the middle of May, when the temperature may go up to 106°F.
during the daytime. Then the rains set in. Average rainfall in



the area may be about 100 inches. The major part of the precip-
itation is during the period from May to September. Average
climatological data are given in Table 45.

Table 45. Average Climatological Data for Dangs

r-

Information from the Indian Meteorological Department, New Delhi, India.

FIGURE 42. A Dangi cow. These cattle are used for medium-slow
draft: the cows are poor milkers.

14"

MEASURE
OF CLIMATE

Jan. Feb. Mar. Apr. May. June July Aug. Sept. Oct. Nov. Dec.

Average maxi-
mum temp. c,F 84.3 88.4 94.8 99.7 101.3 92.0 -85.6 84.9 86.2 89.0 85.7 83.4

Average mini-
mum temp. °F 52.8 55.5 62.5 89.5 71.9 71.9 70.5 68.9 67.9 65.5 58.1 52.7

Humidity per
centat 0800 hrs
I.S.T. . . . . 55 0 47.0 41.0 41.0 50.0 73.0 79.0 79.0 78.0 61.0 55.0 56.0

'r

A.711"

t

'
t



Vegetation,

Forest areas offer facilities for grazing. The following species
of grasses are more commonly found: Ischaemum aristatum and
I. rugosum, Iseilenia (Anthistiria) wightii, Andropogon pumilus,
Dichanthiuni annulatum (Andropogon annulatus), and D. cari-
cosum, Heteropogon contortus, and Themeda (Anthistiria) trian-
dra. They are available for grazing from July to September.
During the months of October and November they are in semi-
green condition, later they become dry and coarse and are
harvested for use as hay. Among crops grown in the area
are paddy and Eleusine coracana. By-products from the culti-
vated crops mentioned are utilized for feeding cattle. Pennisetum
typhoideum, Phaseolus radiatus, sorghum and Dolichos biflorus
are also grown and stovers and straws from these are used for
cattle feeding.

Management Practices

Dangi breeders are semi-nomadic; they wander from place
to place for a period of 9 months from January to September.
During the remaining 3 months they stay at home. Dangi cattle
depend largely en whatever grazing they can pick up during their
wanderings. During the months of April and May, when most of
the grasses in the forest areas are withered or consumed, the cattle
are maintained on time loppings from the trees. The herds are
driven 50 to 70 miles away from home in search of grazing. Cows
and other stock, except breeding bulls, are not given any con-
centrates. These cattle are extensively used for plowing, harrow-
ing and other field operations and also for carting timber froM
the forest areas.

Physical Characteristics of the Breed
The Dangis are of broken red and white or black and white

color. The animals are medium in size, with deep bodies and
and generally of ponderous build. The height behind the hump
ranges from about 45 to 50 inches while the heart girth measures
from about 58 to 60 inches, on the average.

The head is usually small with a slightly protruding fore-
head. The muzzle is large. The horns, though of variable size,
are generally short and thick. The ears are small.
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The animals fiaVe powerful hind and forequarters with
short back well-coupled, and the legs are short and stout.
The hooves are exceptionally hardy, being black and flint-like.
The dewlap is slightly pendulous. The sheath, though loose; is
not excessively pendulous. The hump is medium-sized and firm.
The skin is of medium thickness and the coat is shiny. It is
observed to exude an oily secretion which protects it from
heavy rain.

Functional Characteristics of the Breed

The Dangis are primarily medium-slow draft animals. They
are well-knoWn for their eXcellent working qualities in heavy
rain and in rice fields and alSo on the hilly tracks. They are hardy
animals and subsist mostly on grazing alone. As draft animals
they carry heavy timber at the rate of 2 to 3 miles per hour
depending upon the type of terrain and can cover a distance of
20 to 24 miles per day. It has been observed that they work an
average of 210 days a year.

The cows are poor milkers but during the last few years
attempts have been made to develop their milking qualities. A
sample of 8 cows produced an average of 1,180 pounds of milk in
258 days besides feeding their calves. Average percentage of fat
in the milk was 4.3. The average annual Yield from cows at the
cattle breeding farm at Tegur, Bombay S*tate, was 427 pounds after
feeding calves (Anonymous, 1950).

Performance in Other Areas

The animals are more or less restricted to their native areas,
having been used very little elsewhere in India or Pakistan.

Sources of Breeding Stock and Information Regarding the Breed

It is estimated that there are over 550,000 animals of this
breed in the native area (Anonymous, 1946). Further information
regarding the breed may be had from :

Livestock Expert to the Government of Bombay, Poona,
Bombay State, India;
Animal Husbandry Commissioner to the Government of
India, New Delhi, India.
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FIGuRE 43. Deoni cattle, known as Dongari in its native, State of
Hyderabad, were developed from a mixture of Gir, Dangi and local beasts
The bullocks are used for heavy cultivation and the cows are reported
to be the best Milking animals in that region. Above: a Deoni bull.

Below: a Deoni cow.
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DEONI

Origin

The Deoni breed of cattle also sometimes known as Dongari
(which means "of the hills"), has been evolved within the last 200
years. It is claimed that it has been developed from a strain
descended from the admixture of Gir, Dangi and local cattle. A
contribution from the Gir type of cattle is quite evident in the
formation of the head and ears, and also of the horns to a certain.
extent. They also show a great similarity in general conformation
and ruggedness to the Dangi cattle of Bombay State, an area which
is not far from the Deoni cattle breeding area.

Conditions in the Native Home of the Breed

Location, Topograph,y and Soils

The breed is prevalent in the northwestern and western
portions of Hyderabad State and, more particularly, in the
Bidar district. The approximate area covered by the breed lies
between 17°30' and 18°55' north and 7630 and 77°55' east. Low
latente ranges of hills cross the region.

The whole area is hilly with an average altitude of 1,600 to
2,350 feet above sea level. There are shallow valleys and plateaus
where the soil varies from clay loam to black cotton soil. Black
cotton soil is generally encountered in basins, valleys and hollows,
while red soil is found higher up. The black soil is derived from
schistose and gneissose rock (trap) and the red soil from latente,
both being very fertile. On the top of the hills and plateaus,
though the soil is good for cultivation, it is frill of gravel, which
naturally means that work- animals must have strong hooves. All
the soil is not brought under cultivation but vast areas are
judiciously kept as grazing areas and scrub forests.

The most important river in the tract is the Manjra which

1 See Figure 43.
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flows eastwards. There are 8 or 10 other streams which flow
only part of the year. However, none of these streams or rivers
are utilized for irrigation purposes. The waters of the lateritic
region are chalybeate and said to possess tonic properties. The
whole of the area is well-drained.

Clima te

The district of Ilidar and the surrounding area is noted for
its healthy climate. The high plateau area of the southern side
has particularly mild summers and the winters are also mild.
However, this area gets less rainfall than the western and
northern areas. The average rainfall of the area is between 28
and 30 inches. The rainy season extends from June to October.
Climatological data for the area are summarized in Table 46.

Table 46. Cli atological Data for the District of Bidar

Supplied by the Secretary, Indian Council of Agricultural R,esearch, Ministry
of Agriculture, Government of India, New Delhi. Average of 10 years collected by

the Indian Meteorological Department, Government of India, New Delhi.

Vegetation

As there are very few irrigation facilities, except from the
wells and a few tanks, most of the crops are dependent on monsoon
rains. Sorghum and millets are extensively grown for grains and
stover is utilized for cattle. Cotton and oilseeds are also largely
grown. Cottonseed and oilcakes are used as cattle feed. Large
varieties of grasses are produced in the forest and pasture areas.
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MEASIll" , Jan.OF CLIMATE ,

Feb. Mar. April May Iune july Aug. Sept. Oct. Nov. Dec.

Mean raaximum
temp. oF . . . 81.7 88.6 95.9 101.3 103.5 94.2 86.0 81,8 86,2 89.7 86.1 83,5

Mean minimum
temp. oF . . .' 56.7 50.6 66.9 73.7 75.8 73.0 70.9 69.6 69,2 66,9 60.3 55.8

Mean daily rela:
tivc humidity,
per cent at 08001
hours . . . . 50.0 13 0 35.0 31.0 47.0 75.0 840 86.0 81.0 61.0 57.0 56.0

Rainfall, in
inches . . . 0.20 0.17 0.20 0.24 0.72 5.41 6.74 4.79 6.69 1.79 0.95 0.27



Management Practices

As is the general practice in India, the calves are not weaned,
but particular attention is paid in allowing liberal amounts of
milk to bull calves. Most of the animals are given individual
attention, as each farmer usually has only one or tWO cows, a pair
or two of bullocks and some young stock, although some of the
larger breeders may have as many as 50 animals. From July to
February there is usually plenty of grazing in the nearby hilly
forest areas. It is only during time daytime that the animals are
taken to the pastures, while in the evenings and durin.g the night
the- bullocks, bull calves and milking cows are generally given
hay or sorghum stover, with some concentrates such as groundnut
oilcake, cottonseed, chickpea (Cicer arietinum), -millets, etc. The
cultivator i.s partial to his bullocks, which are usually found to be
well-fed.

Physical Characteristics of the Breed

The Deoni is a medium-sized animal which resembles the
Gir in physical structure to a large extent. The body color is
usually spotted bl.ack and -white. The face is also similarly patchy
and spotted with black and white. The forehead is convex and
bulging, though breeders have not paid the same scrupulous
attention to this trait as the breeders of Gir cattle, and though
the ears are long and open forward they lack the leaflike structure
and also the notch_ at the tip of the ear that is typical of the
Gir. The horns in typical animals take a characteristic outward
and backward curve similar to that generally to be seen in Gir
cattle.

The skin is loose and of medium thickness. The dewlap is
heavy and tire sheath is u.sually pendulous. The hair is soft and
short. The cows have a fairly well-developed udder. The body is
massive and upstanding with considerable depth. The h.00ves are
well-made and shapely and of a black color. The bony structure
gives aPpearance of strength. Heifer calves weigh_ about 40 pounds
at birth, and bull calves about 45 pounds. Some important
physical measurements are given in Table 47.
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Table 47. Average Measurements of Deoni Cattle

Data collected at Deoni Cattle Farm, Hyderabad State.

Functional Characteristics of the Breed

The Deoni has been especially evolved from a mixture of
Dangi, Gir and local cattle to suit the local conditions of cultivation
and transportation. The area is hilly with extensive sprinkling of
pebbles and rocks, and well-constructed roads are few. Most of the
transportation and ,communication is carried on through unbeaten
tracks, while the cultivated lands consist largely of heavy black
cotton soil. These conditions demand a fairly heavy type of animal
which has strong feet and endurance capacity. The Deoni has been
meeting the needs of the cultivators for slow, heavy draft, but
the cultivator has also paid attention to the milking qualities of
the cows, though the primary concern has been the obtaining of ade-
quate draft power for his agricultural and marketing oper-
ations.

The Hyderabad State Government maintains a Deoni cattle
breeding farm for improvement in milk as well as draft qualities
of the breed. Average milk production of all tested cows for the

MEASURE At one
year

At two
years

Mature
bull

IVIature
bullock

Males
Weight, in pounds
Length from shoulder point to pin

226 400 1 456 1 150

bones, in inches 34 42 66 62
Height at withers, in inches 37 45 59 60
Depth of chest, in inches 21 24 38 36

Width of hips, in inches 10 12 21 20
Heart girth, in inches 40 50 81 74

MEA SURE At one year At two years Mature

Fem ales
Weight, in pounds 220 380 650
Length frora shoulder point to pin

bones, in inches 31 45 56
Height a,t withers, in inches 35 46 52
Depth of chest, in inches 20 28 33
Width of hips, in inches 10 16 17
Heart girth, in inches 40 57 64



year 1948/49 has been 1,666.5 pounds in an average lactation period
of 306 days. The average dry period has been 141 days. Animals
from the Government farm which are classed as superior have
produced 2,403 pounds in 300 days, all milked only -twice a day.

The average calving interval is estimated at 447 days, though
very little information is aVailable regarding regularity of breed-
ing. The majority of the animals are said to come in heat during
the months of February and March. Age of heifers at first calving
is approximately 3 years and 10 months.

Deoni bulls are put to service when they are about 3 years
old, and it has been observed that they are somewhat slow breeders.
JAI:ale calves are castrated very late and the 'bullocks are put to
work when they are about 4 years. old. Deoni bullocks are willing
and active workers but slow in movement. Taking into consid-
eration the nature of the land, a pair of bullocks will carry
approximately 1,200 pounds of load in an iron-tired cart and travel
a distance of about 21 miles in 10 hours.% They are usually
worked for 252 days in a year at the rate of S to 10 hours a day.

Performance in Other Areas

The breed has not spread beyond its native home.

Sources of Breeding Stock and Information Regarding the Breed

It is estimated that there are approximately 650,000 Deoni
cattle in the tract (Anonymous., 1946). The Hyderabad State
Government is sponsoring schemes for the development of this
breed, and in view of the greater demand for cattle of this type the
number is increasing.

The following are some of the iinportant places and markets
in the district of Bidar, Hyderabad State., India : Dongarpatti,
111-dgir Taluka - Rainapur Market - Hundergulli Market.

For further information regarding the breed, these anti orities
may be contacted:

1. Animal Husbandry Commissioner to the Government of
India, New Delhi, India.

,2. Director of 'Veterinary and Animal Husbandry Depart-
ment, Hyderabad, Hyderabad State, India.
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1 See Figures 44 and 45,

GI R

Origin

The native home of the Gir breed of cattle L is in the Gir
hills and forests in the south of the Kathiawar peninsula on the
west coast of India. In the adjacent States of Junagarh,
Bhavnagar, and in Amreli Prant of Baroda State, they are bred
extensively. Cattle having Gir blood are, however, met with
over a wide area including north Kathiawar up to Cutch, western
Rajputana, the northern part of Bombay State and as far south as
the western portion of Hyderabad State. Most of the States in
Kathiawar maintain pure herds of Gir cattle.

Definite contributions of Gir blood are in evidence in the
following breeds of cattle : Mewati Red Sindhi, Deoni and Nimari.

Conditions in the Native Home of the Breed

Location, Topography and Soil8

The area covered by the breed is south of the Tropic of
Cancer between 2005' and 22°6' north: 'the longitudinal position
is approximately between 70° and 72° east. The area covered
by the Gir hills and forests is approximately 1,500 square miles
but the breed spreads besides this area into Junagarh State to
the east and Amreli Prant of Baroda and Bhavnagar to the west
which would cover about 6,000 to 7,000 square miles.

The surface of the area is for the most part undulating, the
altitude of the region varying from 420 to 1,925 feet above sea
level. The Gir range of hills is low, the highest peak being 3,666 feet
above sea level. Some of the low-lying valleys between Gir ranges
are liable to floods. The ranges run west to east and are nearly
parallel with the southern seacoast of Kathiawar. Though the
area abounds in streams, ponds and wells, the only river of impor-
tance originating in the highest part of the G ir forest is Shatrangi,
which drains into the Arabian Sea. In the Junagarh State area
the rivers Ilhadar and Saraswati are important; they drain
towards the western seacoast of Kathiawar.
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FIGURE 45. Gir bullocks are large and powerful, but slow and
let argic. Selected cows average nearly 4,000 pounds of milk in a lactation.

Above: a Gir bull. Below: a Gir cow.
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All the eir,ir hills being volcanic in origin, consist of trap
and basalt. There is much variety in the texture, quality and
depth of soil habited by the breed. The soil is generally black
with scattered tracts of the lighter kind of soil. The soils of the
Gir forests and adjacent areas are either light-colored or red.
Black soil is supposed to be very fertile but the lighter colored
and red soils respond well to the irrigation.

Climate

The climate of Kathiawar in general may be said to be
temperate and pleasant, and the rainfall is moderate. The months
of January, February and March are marked by heavy dews and
thick fogs. The slimmer season begins in March and lasts till
the end of June when the rain falls. The southern section is
slightly hotter than the northern one. Monsoon begins in June
and ends in October. Rainfall in the northern and central areas
varies from 20 to 25 inches, while in the west, as in Junagarh, and
in the south, the annual rainfall averages about 40 to 45 inches.

Average maximum and minimmn temperatures of areas near
the Gir forest are olven below :

Max. Min.
Hot season. 84°F.
Rainy season SwF. 77°F.
Winter F. 60°F.

Even during the hot season, when occasional day temper-
atures may go as high as 105°F., the nights are pleasant and
cool with plenty of breeze.

Table 48. Climatological Data: Average of Ten Years for the Gir Area

Supplied by the Indian Meteorological Department, Government of India, New Delhi.
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MEASURE
OF CLIMATE

Jan. Feb. Mar. April May June July Aug Sept. Oct. Nov. Dec.

Mean maximum
temp. °F . . . 75.8 79.4 89.0 97.7 102.5 97.9 89.2 85.5 87.6 91.7 85.4 78.2

Mean minimum
temp. oF . . . 47.5 50.6 60.4 71.2 78.8 79.0 75.8 73.8 71.2 63.7 54.2 48.6

Mean daily hu-
midity, percent 54 0 49.0 45 0 38 0 43.0 63 0 76 0 73.0 73.0 55 0 53.0 57 0

Rainfall, in
inches . . . 0.11 0.14 0.10 0.16 1.14 3.30 7.25 0.92 3.86 0.66 0.06 0.08



Table 49. Climatological Data from Rajkot in Kathiawar
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Indian Meteorological Depaxtment, Scientific Notes, Vol. VI, No. 61, page 31.

Vegetation

The Gir forest, though thickly wooded, is more extensively
used for pasture purposes than as a source of timber. The princi-
pal trees found in the forest are Teak (Tectona grandis), black
wood (Dalbergia Babul (Acacia arabica), Jambul (Eu-
genia sambolana), (Hal( (Butea frondosa), Indian padauk (Acacia
catechu). In areas other than the Gir forest there are not any
important trees., Mangoes and 11.1ahua (Bassia latifolia) are
commonly found besides palms and Casuarina in coastal regions.
The following grasses are prominent varieties in the 'forest area:
Cynodon dactylon, Dichantium (Andropogon) annulatum Isei lema
(Anthistiria) wigh tu, Iseilerna (Anthistiria) laxum Ischaemum
rugosum, Apluda varia, Themeda (Anthistiria) triandra, Hetero-
pogon contortus, Chrysopogon montanus, Ischaemum pilosum, Cen-
cirrus biflorus, Polytoca barbata.

The grass-growing season in the Gir forest and other pasture,
areas of Kathiawar is between July and December. In the higher
regions of the Gir hills pasturage is also available up to March
or April and herds of cattle are usually taken there. Depending
upon the quality and depth of soil and the availability of irriga-
tion facilities, varieties of crops are grown in the area. The
following are important from ,the point of view of the cattle
industry as the by-products from these crops are utilized in
cattle feeding: sorghum, millets, wheat, rice, pulses such as

MEASURE
OF CLIMATE Jan. Feb. Mar.

- -
Apr. May June July Aug. Sept. Oct. Nov. Dec.

Barometric pres-
sure reduced to
32 °F . . . . 29.58 29.55 29.48 29.40 29.32 29.18 29.15 29.22 29.33 29.45 29.53 29.58

Mean wind velo-
city in miles per
hour 2 44 2.88 3.63 4.88 6.63 6.81 6.94 6.06 4,19 2.56 2.25 2.12

Vapor pressure,
in inches of
mercury . . . 0.276 0.333 0.443 0.539 0.695 0.794 0.851 0.820 0,774 0.621 0.389 0.287

Mean monthly
evaporation, in
inches . , . . 8.22 6.92 11.11 14.40 20.29 16.62 10.08 8.25 11.70 7.78 8.82 8.09



P has colas ninny°, Phascolus adiat tt8, Ca janus indieus, Cieer
etrietinunt, Pisunt sativunt, sugarcane; and of the garden crops,
carrots are used for cattle feeding in some parts of the area.
C yanto psis psoralioid es and T7 igna eat jang are also utilized to
a certain extent as fodder crops.

Professional breeders maintain their cattle mostly on pastures.
T lere is very little storage of grasses. Cultivators, on the other
hand, make use of pastures to a limited extent as well as stovers,
dried grass, etc. They also feed concentrates such as wheat bran,
gram husk, pulse seeds, cottonseed, oilcakes, etc., to their milk-
ng animals and working bullocks.

an ag neni _Practices

Besides cultivators who OWj . only a few animals. G-ir cattle
are largely bred in Kathiawar by professional breeders known as
Rabaris, Bharwads, Maldharis, Ahirs and Charm's. These lead
a nomadic life, moving their cattle from place to place in search
of grazing. Good pasture is usually available from July to De-
cember ; thereafter the pastures are scanty. From January onwards
the animals are moved to the hillsides in the Gir forest where
good pasture is available for the next 2 or 3 months. Grazing
is permitted in most of the forest reserves and fees are realized
by levying certain_ rates per head of cattle grazed.

Calves are allowed to suck for S to '12 months and milking
cows are usually retained in the village areas, but dry cows and
weaned young stock are taken to the distant pastures. Bullocks
and milking COWS are fed concentrates such as wheat bran,
crushed pulses, grain husk, oileakes and cottonseed, and fodders
such as stovers of sorghum and millets, dried grass or straws.
Only the milking cows, bullocks and young calves are provided
with shelter; other animals are not housed or sheltered. Herds
maintained by many Rajas and chiefs in Kathiawar are partly
stall-fed and partly maintained on pastures.

Breeders take good care of time bull calves, which are sold to
time cultivators to be trained as bullocks when they are about
18 to 24 months old. To make the best use of cow dung and urine
there is a prevailing practice in Kathiawar to keep the animals
herded in a field for 3 or 4 nights for which the owners of cattle
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FIGURE 46. In Bombay city, India; Gir cows are prized for their
large milking capacity. Above: a Gir bull in Bombay. Below: a Gir

cow in Bombay.
By courtesy of Dr. S. S. Khot.
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receive some remuneration and at the same time some feed
for their cattle.

Physical Characteristics of the Breed

In purebred Girs, the entire red color is sometimes encountered
although it is usually mottled and varies from yellowish red
to almost black. The popular color is white with dark red or
chocolate brown patches distributed all over the body. A well-
defined patch of either dark or light color, generally found on
one or both sides of the body, is typical of the breed : it may
be noted, however, that this peculiar Gir coloring seems to be
recessive.

Table 50. Average Measurements of Gir Cattle

Date supplied. by Ware, 1938 and the. Indian. Journal of Dairy Science 1950. 3 (2): 40-51.

The most noticeable characteristic of the Gir is a very promi-
nent and broad forehead, which forms a heavy, bony shield cover-
ing part of the head. This broad bony forehead overhangs tire
eyes to such an extent that they ,appear to be partially closed.,
thus giving these animals a sleepy appearance. The ears are
markedly long and pendulous, opening to the front and resem-
bling a curled up leaf, the points turning inward in such a way
that particularly in young animals the' tips almost meet under
the jowl. There is a chara,cteristic notch near the tips. Greatest
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MEASURE
Mature male Mature female

Max. Min. Average Max. Min. Average

-

Weight, in pounds . . . . . 1 200.0 850.0
Length from shoulder point

to pinbones, in inches . 66 51 60.1 64 48 55.0
Height at withers, in inches. 56 48 53.5 57 45 50.4
Depth of chest, in inches . 23.7 22.1
Width of hips, in inches . 24 12 17.8 21 12 17.()
Heart girth, in inches . . . 80 60 71.8 74 58 66.0
Birth weight, in pounds. . . 56.0 53 0

_ _



width of ears varies from 5.5 ro incites while the length varies
from 10 to 17 inches. HOP118 are peculiarly curved. Starting at
the base of the crown they take a downward ami backward curve
and again incline a little upwards and forwards taking a spiral
inward sweep, final137 ending in a fitte taper.

The dewlap is only moderately developed while the sheath in
males is usually large and pendulous. The skin is loose, pliable
and of fine quality and the hair is short and glossy. 1-boyes are
of medium, size and black in color. They are supposed to be
medium hard, and bullocks are usually shod when continuously
working on hard roads.

Functional Characteristics of the Breed

Gil' cows are fairly good milkers, thougt in their native home
the variability in milk production is very large; in Bombay city
and its suburban areas the breed is prized for this characteristic'.
Gir bullocks are extensively used as draft animals. They are
heavy, powerful animals but are medium-paced in movement.

The average milk production of Gir cows, based on records
of performance at recognized farms in India during 1936/37
to 1939/40, is shown in Table 51.

Table 51. Average Production of Gir Cattle at Recognized Farms in India
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YEAR

3- Sec Figure 16.

No. of records
averaged.

Average
lactation

yield, in pounds

Average
lactation

length, in days
Average dry

period, in days

Information from memorandum. Ministry of Agriculture, Government of India.

At the Kaudivilli Cattle Breeding Farm, near Bombay, average
milk production records were taken, as shown in Table 52.

1936-37 2 753 295 107
1937-38 22 3 850 378 120
1938-39 . 33 3 763 347 138
1939-40 40 3 475 324 123



Table 52. Average Production of Gir Cattle al Kandivilli
Cattle Breeding Farm, Near Bombay

GROUP OF ANIMALS

The figures in table 53 are quoted from milk production rec-
ords of Gir cows maintained at the Indian Dairy Research Insti-
tute, Bangalore. They comprise completed lactations during the
year 1949/50 (Laxminarayan, 1950).

Table 53. Average Production of Gir Cattle at the Indian
Dairy Research Institute, Bangalore

Milk yield,
pounds

Days in
milk

Days dry Fat percentage

Data collected (730 samples) show that the average percentage
of fat in milk from Gir cows is 4.54, while average solids-not-fat
percentage is 9.15 (Dastur and Kothavalla, 1946).

The average age of heifers at their first calving is variable:
it is estimated at 51 months. Later calvings are more regular,
with intervals of 14 to 16 months. Although coi,vs calve throughout
the year there is a strong tendency, particularly observed in
Kathiawar, that they calve more often in the months of January,
February and May. Average birth weight of calves estimated from
records at the Indian Dairy Research Institute at Bangalore is
56 pounds for males and 53 pounds for females.

Gir bulls are put to service at an average age of 40 months
and it is considered that Gir males are, to some extent, shy
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Morning : 4 61) Average production . . 3 500 300 150
.

E-vening: 5.4

Morning: 4.62) Superior production . . 4 500 310 130 Evening: 5.2

LACTATION'S Milk yield, pounds Days in milk Days dry

37 3 211 290 154



breeders. Bull calves are not weaned from their mothers until
they are 8 to 10 months old and are usually allowed a fair share
of the milk. The average breeding life of bulls is usually 7 years.

The bullocks, if well-developed, are heavy, powerful animals.
They are even-tempered and are supposed to be good for long-
distance heavy transportation. In an iron-tired bullock cart they
can haul about 1,200 pounds of weight for 20 miles in about 7 to S
hours. They are extensively used in their native hoine for all
agricUltural operations such as plowing, harrowing, pulling water
from wells, and transportation. On an average they work for
10 hours a day.

Gir cattle are reputed to be the best beef cattle of India
though they are not used for this purpose in India. They were
exported to Brazil during the latter part of the 19th century and
developed there as one of the important beef breeds. The Gir
has played a prominent role in the evolution of Indubrasil cattle
of Brazil.

Performance in Other Areas

Grading-u,p in India

Intentionally or unintentionally, Gir cattle have been used
extensively for grading local cattle over a wide area of Western
India from Cutch in the north to as far south as the Hyderabad
State. Owing to the annual movement of Gir cattle in search of
grazing, or in the course of transportation of goods on pack cattle,
they have contributed their blood to the various breeds of cattle
existing between western Rajputana and the eastern borders of
Uttar Pradesh.

Existence of Gir blood is clearly visible in Mewati, Deoni and
Nimari breeds of cattle. It is also to be seen- in some Red Sindhi
cows. Gir has also contributed to the formation of the Krishna
Valley breed.

Pure herds of Gir cattle are maintained at Rajkot,
Bhawnagar, Jamnagar, Junagarh, Bombay, Ahmednagar, Ahme-
dabad, Ajmer and Bangalore. Purebred bulls from these herds are
used to grade-up the local cattle from the surrounding areas.
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Gir cattle, known as Gyr in Brazil , were imported into Saco
Paulo for the first time in 1890. Subsequent consignments came
in until 1920. After that the importations were stopped. They
are bred extensively in Central Brazil in the States of Minas
Gerais, Sdo Paulo and Goias Mato Grosso. Gir cattle II.ave been
used for pure breeding as well as for grading and crossbreeding.
The Indubrasil breed of cattle originated from crosses made
between Gir and Kankrej (Anonymous, 1947).

The climate prevalent in the area where G-irs are extensively
' bred is tropical. The annual average temperature is 72.5°F. with
variations of 5.4°F. to 12.6°F. The precipitation varies between 45
and 70 inches. From April to September is usually a dry period
with rainfall as low as 2 inches. During October and until April:
the pastures provide excellent feed for the cattle; the majority
of the pastures are natural, but in advanced BraZilian regions
there are also cultivated pastures.

The following 'species of grasses are prominent: Panieunt
maximum, Hyparrhenia (Anaropogon) rufa and Melinis minuti-
flora. Wherever purebred cattle are reared under superior man-
agement, supplementary-rations are fed to the Cattle during Periods
of scarcity. The following feeds are usually used: corn, rice bran,
wheat bran, cottonseed meal. Chopped sugarcane is .also used. Gir,
cattle, though primarily used for beef production, are also used for
Milk production.

The color of the Gir, as accepted in Brazil, is red, white,
red and white with spots, or yellow. ,It , is the conformation of
the Girs which is prized most by the breeders, though, for beef
production, the animals are on the smaller side. In appearance'
they are strikingly impressive.

In Brazil, Gir cattle are utilized to produce beef on grassland
feeding alone. It is observed th.at the females usuall3r calve for
the first time when they are about 39 'months old and that they
mature sexually earlier in Brazil than in India, although exact
data are lacking. There is no fixed breeding season and the
animals are ready for mating in any season. Bulls are ready

See Figure 47.
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FIGURE 47. Girs, exported. to Brazil, are greatly valued for their
beef production. This breed was used in the formation of the Indubrasil
breed in that country. Above: a Gir bull in Brazil. Below: a Gir

cow in Brazil.
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for service at the age of 2 years, having. an active breeding life
of 8 to 10 years.

In experiments carried out at the Experimental Breeding
Center of Sertaozinho, it was noted that the dressed meat percent-
age from Girs amounted to 62.1 percent. At the same center it was
observed that 2-year-old bullocks from Gir crosses weighed 1,195.3
pounds.

It is noted (Anonymous, 1949 (b)) that from two lots of
5 Gir-cross cattle each, the average weights at slaughter were
842.5 and 833.7 pounds while the cold carcass weights were 495.2
and 496.1 pounds. It it noted from a study in Brazil (Veiga, 1945)
that Gir cattle have a hereditary recessive sub-lethal factor of flexed
limbs.

Though no exact studies are available, the foraging capacity
and resistance to tick-borne diseases amongst Gir are favorably
regarded by breeders.

Purebred Gir cattle are maintained- at the .Government
Experimental Livestock Breeding Station near Uberaba for im-
provement and research. The station is located in a zone of trop-
ical climate of semi-humid type having around 2,330 hours of
direct sunlight in 12 months. The mean temperature is 70°F.
during the dry season and 74°F. during the rainy season. Of
these two season, August is the driest month in the year with
55 percent of relative humidity : January being the most rainy
month with 12.8 inches of rain. Annual rainfall in the region is
64.4 inches; the region has on average 125 days of rain during
the year.

The breeding season is planned to begin on 1 May and
continues until the end of January : consequently, the calving
season starts in the middle of February and continues through
to the first half of November. Cows are allowed to calve in
previously chosen pasture grounds and the calves are nursed by
their Mothers. When the calves are about 81/2 to 9 months old,
they are weaned and separated into sex groups, at which time bull
calves are put on an additional feeding schedule which_ is a mixture
of ground feeds having millets, rice or wheat bran and cottonseed
meal with approximately 14 percent protein.

Bulls are allowed to breed when they are 24 months old.
Similarly, heifers are allowed to be bred When they are 24 to 27
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months old. Weights of animals maintained at this station are
given in Table 54 (\reign, 1949).

Table 54. Weights of Gir Cattle at the Government Experimental
Livestock Breeding Center, Uberaba, in Pounds
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A 0 E Female

(pounds)

Figures in brackets refer to the number of ai imals recorded.

in an expernnent conducted at the Animal Genetics Labo-
ratory in SA° Paulo to find out the influence of the environmental
temperature on body temperature, it wa,s observed that Gir cattle
(average of 6 animals) registered average body temperatures of
I01.0°F. and 102.0°F. when the atmospheric temperatures were
70.5°F. and S7.0°F. This may be compared to the body temper-
atures of European breeds of cattle (average of 89 animals
representing 6 breeds) 101.0°F. and 103.5°F. when atmospheric
temperatures were 69.5°F. and 87.0°F. (Villares, 194$).

U ¡cited tates of America

Numerous strains of cattle from. India, including Gir, are
bred in the Gulf Coast region of the United States, where they
are commonly referred to collectively as Brahman cattle. Though
Gir blood has not been maintained in a. pure form, its influence
can be seen in many herds of so-called Brahman cattle in Texas,
Louisiana. and Florida:

Jtus 'fia li a

Zebus, or animals with Indian breedi 0. were introduced into
Australia from the U.S.A. In the 193$ importation there was

At birth 54.2 + 1.98 (27) 52.5 --r- 1.3 (31)
3 mpuths 141.3 + 6.4 (32) 134.7 + 3.7 (46)

innnths 250.0 + 12.3 (36) 233.0 + 6.4 (45)
9 mouths 351.9 + 13.2 (28) 321.7 + 7.7 (43)
12 tuonths 421.8 + L6.3(19) 382.1 + 9.0 (39)
15 months 514.0 + 31.5 (8) 435.5 + 13.4 (36)
18 months 606,4 + 34.4 (7) 484,0 + 10.6 (33)
21 months 712.9 + 26.5 (7) 553.2 + 9.2 (29)
21 months 794,7 + 34.8 (5) 601.9 + 11.2 (28)
Daily gain in weight from birth

Mail 21 months old . . . 1.027 0.763



a bull of (Air breeding. These animals were taken for a cross-
breeding project to evolve strains which could stand tropical
conditions and produce economically under those conditions.

Sources of Breeding Stock and Information Regarding the Breed

Though the largest concentration of Gir cattle is seen in
Kathiawar, a number of important breeding herds are found in
Bombay State. A breed registry of Gir cattle has been started
under the guidance of the Indian Council of Agricultural
Research, New Delhi, India.

The following may be contacted for further info ation re-
garding the breed an(l. the availability of stock

Livestock Expert to the Government of Bombay, Poona,
India.

Animal Husbandr3 Commissioner to the Government
of India, New Delhi, india.

In Brazil, where pure stock is maintained., the following
agencies may be contacted for further information.

Department() da I roducao Animal, Postal Box 215-B,
Sao Paulo.

Sociedade Rural do Triangulo Mineiro, Postal Box 39,
tiberaba Minas Gerais.

NIIVIARI

Origin

Nimari cattle' show an admixture of Gir and Khillari (Tapi.
Valle37 strain) breeds. The breed has taken the coloration from
the Gir as well as.its massiveness of frame and the convexity of
the forehead. It has acquired the hardiness, agility and temper
of the Khillari with the formation of feet and occasional carroty
color of the muzzle and hooves. Starting from Barwani and

8cc Figure 48.
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Khargone districts of Madhyabarat, the breed spreads into
khandwa, and parts of Harda of Madhya Pradesh. It is also
bred in adjacent parts of Bombay State. In the Satpura ranges
of Madhya Pradesh there is a strain of cattle known as Khamla,
which is much smaller in size but very akin to the Nimari :
addition, the Khamgaon strain found in Berar may be an offshoot
of the Nimari. This breed of cattle is much prized for draft
work, though few animals show evidence of fair milking qualities.

Conditions in the Native Home of the Breed

Location, Topography and Soils

The approximate area covered by this breed lies between
70° to 76° east longitude and 21° to -23° north latitude. The tract
known as Nimar is made .up of parts of territory from Madhya
Pradesh as well as Madhya Bharat States. It is comprised of the
whole Narbada Valley from the Ganjal River on the east to the
Hiranpal on the west, in both of which places the Vindhya and
-Satpura ranges of hills run down to the river. The Narbada River
forms the northern boundary, while the Tapi River is to the south.
The whole surface is hilly and undulating. Throughout the area
the geological formation is the trap rock of enormous thickness.
Near the Narbada River, sandstones, limestones and other strata
appear in places. The ridges and hills are under forest.

The soil of the area is formed from disintegrated trap rock
and is partly alluvial. Along the flat banks of streams it is a
rich, black clay from 4 to 10 feet deep and extremely stiff. In
ordinary years it produces two crops. Next to this in excellence
is the ordinary black soil of the Narbada Valle3r which will
produce wheat or other spring crops without irrigation. The
upper Tapi Valley also contains a considerable area of this kind
of soil. On the summits of the plateau and high-lying level ground,
is found a shallow brown soil resting on gravel and suited for
rain-fed crops, which do not require large quantities' Of water.

Clintate

The climate is dry and healthy. During summer months,
though the heat is severe during the day, the nights are cool and
pleasant. Light rainfall and cool winds from the west make the
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FIGURE 48. Nimari cattle, a cross between Gir and Khillari cattle,
are variable in type. They are much prized as active work cattle but
few cows show evidence of fair milking qualities. Above: a Nimari bull.

Below: a Nimari cow.
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monsoon season pleasant. The winter is very mild. Average
climatological data for the area are summarized in Table 55.

Table 55. Climatological Data for the Nimar Tract
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Information from the Indian Meteorological Department, and evaporation data
calculated by Raman and Satkopan (1948).

Management Prac tices

Every cultivator maintains a few animals. Soil conditions
in Nimar demand the use of heavier implements which necessitates
the use of powerful. bullocKs. The Nimari cultivator is observed
to be very hardworking and a careful husbandman.

During the monsoon times almost all the cattle are maintained
on grazing, though bullocks which have plenty of field work are
stall-fed. They are fed on harvested grasses, together with con-
centrates such as cottonseed, crushed chickpeas and oilcakes of
sesamum or groundnut. In winter all the cattle are stall-fed.
It is usual practice to grow vetches such as Lathyrus sativi is for
cattle feeding. Green chaffed sorghum is also extensively fed
especially to lactating cows, young stock and working bullocks.
During stunmer months cattle are fed with loppings from trees

MEASIIR,E
OF CLIMATE Jan. Feb. Mar. Apr. 1Vlay. June July Aug. Sept. Oct. Nov. Dee.

Mean maxinlum
temp. °F . . . 79.3 82.8 91.2 99.2 104.4 97.3 85.6 84.1 85.9 88.7 83.6 79.0

Mean minimum
temp. °F . . . 49.8 54.6 61.9 71.3 79.0 77.5 74.1 73.2 72.1 65.2 45.2 49.5

Barometric pres-
sure reduced to
32 °F .. . . 28.95 28.90 28.84 28.75 28.68 28.57 28.55 28.61 28.70 28.8:. 28.92 28.96

Mean wind velo-
city in miles
per hour . . . 1.45 1.94 2.36 3.63 4.67 4.73 4.24 3.94 2.91 1 . 1 1.27 1.21

Humidity, per
cent 19.0 36.0 27.0 27.0 38.0 63.0 78.0 82.0 78.0 57.0 49.0 48.0

Vapor pressure
in inches of
mercury . . . .294 .271 .277 .335 .508 .730 .797 .771 .748 .521 .365 .312

Mean monthly
rainfall in inches 0.32 0.12 0.11 0.10 0.42 5.42 8.61 6.41I; 5.97 1.23 0.53 0,28

Mean monthly
evaporation in
inches . . . . 5.36 8.40 12.15 15.66 23.72 11.97 6.17 4.40 6.24 6.91 6.24 5.64



sua. as Acacia arabica, Hardwickia binata and Ficus benghalensis.
Male calves receive special care both in feeding and management.
The surplus male calves are sold when they are about 2 years
of age.

Physical Characteristics of the Breed

The animals are well-proportioned and compact in appearance.
In general they are red in color with large splashes of white on
various parts of the body. In the Khamgaon strain the color is
occasionally black or light red and white. In the Khamla strain
it is red with a violet tinge and white or yellow and white.

Average data on certain body measure ments are summarized
in Table 56.

Table 56. Average Measurements of Nimari Cattle

Average data supplied by the Nimar Cattle Breeding Farm, Madhya Bharat.

The head is moderately long with a somewhat bulging
forehead, it is carried alertly and gives the animals a graceful
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Females
Weight, in pounds 320 460 .672
Length from shoulder point to pin

bones, in inches 32 43 48
Height at withers, in inches 34 44 52

Width of hips, in inches 10 12 22
Heart girth, in inches 45 48 63

Males
Weight, in pounds 380 530 860
Length from shoulder point to pin

bones, in inches 38 46 57
Height at withers, in inches . . 40 48 61

Width of hips, in inches 8 10 24
Heart girth, in inches 45 52 68

MEASURE At one year At two years Mature

MEASURE At one year At two years Mature



appearance. The horns usually emerge in a backward direction
from the outer angles of the poi, somewhat in the same manner
as in Gir cattle, turning upwards and outwards and finally
backwards at the points. Occasionally, the horns are also like
the Khillaris in size and shape, with copper color and pointed.
The ears are moderately long and wide and are not pendulous.
The muzzle in many animals is either copper-colored or amber-
colored.

The body is long, with a straight back and moderately arched
ribs with the quarters usually drooping to some extent. There is
a tendency to prominent hips common to the Gir. The dewlap and
sheath are moderately developed, though the sheath is apt to be
pendulous. The hump in bulls is well-developed and apt to be
hanging at times. The limbs are straight and clean and the tail
is long and thin with a black switch reaching to the ground.
Hooves of the animals are strong and can stand rough wear on
stony ground. The skin is fine and slightly loose. The cows usually
have well-developed udders.

Functional Characteristics of the Breed

The breed is popular on account of its working capacity in
rough areas. Bull calves are usually castrated and put to light
work when they are about 3 to 31/2 years of age. They are apt
to be vicious, but if properly trained are willing and active
workers. A pair of bullocks will haul an average load of 34 to
1 ton in a bullock cart on a hard road a distance of 20 to 25 miles
in a day. With lighter loads they cover the distance at the rate
of about 3 to 31/2 miles per hour. In field work they usually work
for S to 10 hours a day'. The average working life of bullocks is
estimated to be 6 to 8 years.

Heifers usually calve at the age of 4 to 41/2 years. Only a
few cows, which are observed to have sufficient milking capacity
after adequately feeding their calves, are milked. It has been
observed at the Cattle Breeding Farm at Tagur, Bombay State,
that the average 'annual yield of Nimaris has been 609 pounds after
feeding their calves. On the Jalgaon Cattle Farm in Khandesh,
Bombay State, the annual yield has been 901 pounds after the
calves were fed. On the ,Gangapuri Cattle Farm, also in Bombay

172



State, the annual yield on one time milking after feeding calves
has been 665 pounds. Under average rural conditions the calving
interval is about 18 months.

Performance in Other Areas

The breed has been exported to parts of Bombay State and
parts of Berar, Madhya Pradesh, within the last few years. Partic-
ularly in Bombay State attempts are being made to develop the
milking qualities of the breed. It is used in the above areas for
grading the local, inferior cattle, as well as for pure breeding.

Sources of Breeding Stock and Information Regarding the Breed

It is estimated that there are over 300,000 Nimari cattle
and the number is increasing. The following may be contacted
for further informati

Animal Husb---2y Commissioner to the Government of
India, New Delhi, India;

Director, Veterinary Services, Madhya Bharat Gwalior,
Madhya Bharat, India;

Director, Veterinary Service, Madhya Pradesh, Nagpur,
Madhya Pradesh, India.

RED SINDHI

Origin

The Sindhi or Red Sindhi breed of cattle 1 are mostly found
in the district of Karachi and Hyderabad and in that region
north of these districts known as Kohistan. The Las Bela strain,
perhaps the most prominent strain, is found in the State of that
name in Baluchistan. Olver (1938) mentions that the hill type of
cattle of the Las Bela area of I3aluchistan appear to have been
the basis on which this breed has been built up.

The breed is similar in many respects to the Sahiwal breed
of the Punjab and also at one time might have been closely

1- See Figure 49.
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related tO the red type of cattle, of Afghanistan and the Indian
border. Extensive movement of cattle of Sind for grazing in the
past has led also to admixture of blood from -breeds such as
the Gir.

Conditions in the Native Home of the Breed

Location, Topography and Soils

, The longitudinal position of Sind is 65' to 70' east, situated
just above the Tropic of Cancer with latitude 24° to 30° north.
The region to which the Sindhi is native is hilly in the north and
in the west while in the south it has a low altitude and until
recently was subject to floods : Westwards the region rises to an,
altitude of 3,000 to 4,000 feet. The Kohistan area is a succession of
broad valleys lying between ranges of hills running north and
south. The cultivation in this area is dependent on springs
from the sornewhat bare hills, which are mostly composed of lime-
stone. Portions of valleys which are not cultivated are covered
with grasses and brushes. The soil varies from loam through sandy
loam to sandy (Aitkon, 1907).

Climate

Annual rainfall ranges from 10 to 12 inches and a large
n.oportion of this precipitation is during the months from July

October : winter rains are rare. Diurnal temperature variation
in most parts of the area is not large. Mean temperature during
winter months is between 64° and 69°F. During the months of
May to July the mean temperature ranges between 88' and 92° F.,
while during the rest of the year it ranges between 70° and 80°F.
Absolute maximum temperature may rise to 115° to 120°F. during
June. Absolute minimum temperature may reach 35° to 40° during
December and January. Winds generally blow from the south-
west in the months of April to September with a speed of 12 to 13
miles per hour. Winds in other months tend to come from the
north, and blow at a speed of 5 to 10 miles per hour. Climatological
data for Karachi and Hyderabad (Sind), giving average figures
by months, are shown in Tables 57 and 58; evaporation data
calculated by Raman and Satakopan (1948) from other meteoro-
logical factors are also included in the tables.
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Table 57. Average Climatological Data for Karachi (Drigh Road)

Information from the Pakistan Meteorological Department and Indian Meteorological
Department, Scientific notes Vol. VI No. 61 (p. 27).

Table 58. Average Climatological Data for Hyderabad, Sind

Supplied by the Indian Meteorological Department, New Delhi.
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MEASURE
OF CLIMATE Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Mean maximum
temp. oF . . . 76.9 80.3 88.6 94.4 95.1 94.4 90.8 88.0 89.7 94.7 89.8 81.1

Mean minimum
temp. oF . . . 49.9 5:3.0 61.9 71.0 77.5 81.9 80.9 78.6 76.3 68.1 59.9 53.7

Humidity peu
cent at 0800
hours . . . . 490 6:3 0 63 0 64 0 69.0 71.0 77.0 78 0 75.0 58.0 53.0 55.0

Rainfall, in inches 0.40 0.52 0.29 0.17 0.09 0.67 3.64 1.33 0.47 0.01 0.07 0.19
Barom.etric pres-
sure reduced to
32 °F 30.06 :30.00 29.91 29.80 29.69 29.53 29.50 29.57 29.72 29.87 29.99 30.06

.Mean wind velo-
city in miles per
hour 3 78 4.15 5.00 5.92 7.14 7.63 7.63 7.20 6.16 4.03 3.23 3.54

[Tumidity per
cent ..... 55.0 59.0 65 0 77.0 82.0 81.0 82.0 84.0 81.0 68.0 60.0 53 0

VLean monthly
evaporation in
inches . . . . 7.56 7.28 8.84 7.05 7.35 8.49 7.94 6.11 6.33 8.59 7.98 8.22

Nilean monthly
rainfall in inches 0.52 0.39 0.33 0.17 0.07 . 0.86 2.94 1.67 0.42 0.01 0.04 0.14

------

-MEASURE
OF CLIMA.TE San. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Mean maxinium
temp. oF . . . 75.8 81.2 92.5 101.8 107.0 104.5 99.3 95.8 97.3 97.8 88.8 78.6

Mean minimmrt
temp. oF . . . 50.6 54.5 63.8 71.9 78.2 82.0 81.4 79.2 76.4 70.2 58.8 52.6

Huraidity per
cent at 0800
hours . . . . 61.0 62.0 58 0 57.0 62.0 68.0 73 0 76.0 75.0 64 0 58 0 60 0

Rainfall, in. inches 0.17 0.24 0.20 0.07 0.19 0.39 2.98 2.03 0.63 0.03 0.06 0.10
Barometric pres-
sure reduced to
32 oF . . . . 29.97 29.91 29.80 29.68 29.55 29.40 29.36 29.44 29.59 29.76 29.90 29.98

Mean wind velo-
city in miles per
hour 2 99 2.86 3.44 4.48 5.97 7.33 7.20 6.88 5.58 3.44 2.53 2.92

Humidity per
cent 59.0 52.0 45.0 43.0 50.0 58.0 64.0 68.0 65.0 55.0 51.0 51.0

Mean monthly
evaporation in
inches . . . . 5.89 5.77 11.07 15.36 21.42 20.22 17.14 13.27 11.85 10.63 7.71 6.39

_____
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Vegetation

Depending on the soil and availability of irrigation, the chief
crops grown in the area are paddy, sorghum, pulses, clover, wheat,
linseed and cotton. Straws and stovers from these form the bulk
of the roughages fed to cattle. No regularly seeded pastures are
available in the area but lands which are not too good for culti-
vation or are under forest are under grass cover. Forests which
consist mostly of Acacia, Zizyphus and other trees utilized for
fuel purposes are to be found along the banks of the rivers or
streams. -

On account of scant rainfall and concentration of that lim-,
ited rainfall within 3 months, the growing period of grasses
is short and they are available scantily only from August to
October. The most commonly found grasses are Eleusine flagelli-
fera, Cyno don dactylon and Paspalum sanguinale. There are other
varieties which become coarse and woody quickly. Surplus grasses
are harvested but they are not so palatable or nutritious.

Management Practices

The majority Of cattle breeders known as " Maldars " are no-
madic and take cattle for grazing from place to place. In the
Kohistan area the cattle subsist on natural grazing only. The
grazing consists of brushwood, natural grasses and shrubs. Thus
the cattle are exposed to weather throughout the year without
much shelter (Anonymous, 1926 (b)). In the villages, cultivators
maintain their cattle on pastures as well as by-prodUcts of farm
crops. More recently big landlords who take great interest in
cattle breeding have grown special crops such as Egyptian clover,
oats, maize, lucerne, sorghum and guara (cluster beans).

In and around Karachi and Hyderabad numbers of cattle
owners have settled on account of a demand for milk and milk
cows. Roughage being scarce, breeders have depended largely on
concentrates, particularly for their milking animals. Concen-
trates fed are oilcakes, crushed grain or other pulses, pulse husks,
wheat bran and crushed beans. These are usually soaked in water
for several hours before feeding. The animals are milked twice a
day and the concentrates are fed at milking time. Calves are not
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FIGURE 49. Red Sinai cattle, found in southwest Sind, Pakistan,
also exist in India and show adaptability to a variety of climates. The
bullocks, though small, make useful draft animals. This is one of the
better milking' breeds ancong Zebus. Above: . a Red Sindlii bull.

1.3elOw: a Red Sindlii cow.
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weaned from their mothers. at an early age, but the COWS are
very docile, in nature and can easily be trained to be milked
lyithout cal ves being present.

Physical Characteristics of the Breed

Sindhis, as a rule, are small in size. Their comparative
smallness is appreciated a great deal in areas where large animals
are not needed and where feed conditions preclude the use of
large animals, and they are reputed to have a capacity to adapt
themselves to varying conditions of soil and climate.

This breed has a deep, compact frame, with round drooping
quarters. The color is red, the shades varying from 'dark red
to dun yellow. Though specks of white are seen on the dewlap
and occasionally on the forehead, no large white patches are seen.
In bulls, the color is likel.y to be dark at the shoulders and
thighs.

The head is well-proportioned with an occasional bulge in the
forehead, coming appa.rently from the admixture of the breed
with the, Gir breed of cattle. Horns are thick at the base and
emerge laterally and curve upwards. Ears are moderately sized
and drooping. The length of the ears .is around 101/2 inches, while
the width is about 6 inches.

The hair is soft and short, and the coat shines in bright
sunlight. The skin is slightly loose and of medium thickness,
while pigmentation is usually dark. The sheath is inclined to
be pendulous. Hooves are compact but foot trouble is likely to
develop in rocky areas. The udder, though capacious, has a
tendency to be pendulous. The hump is of medium size, though
well-developed in bulls (Ware, 1938).

The average -weight of calves at birth is about 40 to 45 pounds
for females and 42 to 48 pounds for males. Females weigh at 12
months of age 330 to 340 pounds, at 24 months 515 to 525 pounds
and at 36 months 640 to 650 pounds. Mature cows weigh around
650 to 700 pounds, while bulls weigh 950 to 1,000 pounds. Average
data on certain body measurements are summarized in Table 59.
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Table 59. Average Measurements of Red Sindhi Cattle

11.1EASURE At one year At two years

Numbers sampled are shown in brackets.

Functional Characteristics of the Breed

The breed is primarily used for milk production, though in
its native area the bullocks are used for all agricultural opera-
tions like plowing, carting, threshing, drawing water from
wells, etc.

Records from the Government Cattle Farm at Malir, Karachi,
show that the average milk production per lactation (305 samples)
Of all cows was 3,442.9 I 81.3 in 274 days. The production is
exclusive of the milk taken by the calf as weaning is not practiced
on this farm. A special group of cows producing 4,000 to 5,500
pounds averaged 4,591 pounds, the number of lactations sampled
being 41, while an average of 35 superior lactations was 6,778
pounds.

The average milk production of the entire group at the Malir
farm during different lactations is shown in Table 60.

Mature
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MEASURE At one year At two years Mature bull Mature bullock

Males

Length from shoulder
point to pinbones,
in inches . . . . 39.12 0.43 (25) 45.00+ 0.36 (15) 55.00+ 0.07 (16) 56.84+ 0.72 (19)

Height at withers, in
inches 41.72+ 0.35 (25) 45.83+ 0.24 (15) 51.50+ 0.48 (16) 54,13+ 0.57 (19)

Depth of chest, in
inches 20 64+ 0.19 (25) 22.801 0.34 (15) 26.671 0.31 (16) 28.921 0.46 (19)

Width of hips, in
inches 11 861 0.19 (25) 13.80± 0.10 (15) 17.12.1 0.32 (16) 18.811 0.42 (19)

Heart girth, in inches 48.601 0.55 (25) 54.861 0.63 (15) 69.12+ 0.75 (16) 69.21+ 0.53 (19)

Females

Leng,th from shoulder point to
pinb ones, in inches 38.25+ 0.55 (12) 41.75+ 0.51 (12) 50.74+ 0.41 (51)

Height at withers, in inches 38.041 0.34 (12) 41.741 0.39 (12) 47.531 0.27 (51)
Depth of chest, in inches . 18.751 0.37 (12) 24.001 0.95 (12) 24.61+ 0.21 (51)
Width of hips, in inches . 11.331 0.15 (12) 13.161 0.51 (12) 16.57+ 0.21 (51)
Heart girth, in inches 46.251 0.71 (12) 52.75+ 0.74 (12) 62.35+ 0.36 (51)



Table 60. Average Milk Production at the Malir Farm

Yields, in ponn(ls .

Days in milk.
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ITEM COMPARED
LACTATIONS

3rd. 4th 5tli

4 136

6tli

3 910
268

Fr(..na the study of 222 lactation records at Mal ir Farm it NVW'A
folind that the i,verage, dry pe.riod was 1.60 days. The average
calving interval .\\TaS observed to be abont 1.4.7 months and the
average age at first calving, 41 months. It is estimated that the
average number of lactations during a lifetime may be around 5.

From a study of 858 calves born at Malir Farm, it was
Observed that 53.4 percent were bullS and 46.6 percent were heifers.
From breeding and ,calving records it was noted that there is a
tendency for calvings to be concentrated in the period between
August and Dec er. In the case of the bull calves, they usually
start breeding v they are 3 to 31/2 years old, but well-nourished
calveS start service earlier, at about 21/2 years. The bulls are
apt to be slow in serving. The average breeding life observed
was 6 to 7 years.

Bullocks used for draft are castrated when they are 3 to
4 years of age. Though Comparatively small in size usually
a pair of bullocks weighs 1,500 to 1,800 pounds the bullocks
Make very .useful draft animals either on roads or fields. Being
medium-paced and steady workers, they are suitable for field
operations. On a rough dirt track they rnay pull 1,500 to 2,000
pounds of load OD a two-wheeled iron-tired cart having a steel axle
for 7 to 8 hours a day at the, average rate of approximately 2 to 2 72
miles per hour. As a pack animal a Red Sindhi bullock will carry
800 to 500 pounds of load.

As the breed has not been used for meat purposes, no studies
are available to show i.ts tendencies in this respect. The breed
is observed to have to a moderate degree the resistance to tick
fever and foot-and-mouth. disease so characteristic of the Indian
Zebus. They are moderately susceptible to rinderpest, but as
regards Other disease's, very little information is available.

ist 2nd

981
308

4 306
284

4 159
265

3 873
258



Performance in Other Areas

India and .Past Pakistan

-Herds of the breed have been exported to different parts of
'India and Pakistan such as East United 'Provinces (Allaintbad),
Travancore (Ann(i Alalai 11111), ASSaln EaSt Bengal
(Dacca), liladras (Rosin), Mysore (Bangalore) nid Central Pro-
vinces (Jubbalpore) both for pure breeding and grading-up of
local nondescript cattle. These places present a variety of climates
from the eqnable, temperate climate of Bangalore and the high-
temperature humid climate in Travancore, with a rainfall of over
100 inches. The breed is also acclimatised fo places like Shillong,
situated in a hilly area about 6,000 feet elevation lvith annual
rainfall of over 50 inches, and where, during the winter months,
the temperature jis apt to go below freezing point. (.)n the other
hand, temperature conditions during summer months, with hot,
dry winds, are apt to be trying at Allahabad in East -United
Piovinces (iiow knowit as Uttar Prades11). The day teniiierature
during hot weather may go as high as 1:16`) F. to 1180 F.

The average milk production of Red Sindlii cows, based on
records of performance at recognized farms in India during
1936/37 to 1939/40 is shown in Table 61 (Anonymous, 1941).
Distinction is; made between animals bred, and reared on these
farms tinder favorable conditions of feeding and management, and
animals which were purchased from the open market but fed. and
managed under approved farm conditions. When the records
were obtained, yields as high aN .12,000 po-unds in a lactation of a
little over 300 (lays liad been recorded.

Table 61. Average Data on Milk Production of Red Sindhi Cows

-YEAR.

1936-37 .

1937-38 .

1938-39
1939-40

3 604
3 034
3 071
2 600

85
62

89
106

BR ED ON YARMS

206 439

225 128

:325 130

312 137

PURCHASE D 1110,11: mARKET

%1
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15 3 314 140

3 854 279 250

70 3 448 263 1435

80 3 446 270 192



Average composition of milk front Red Sindhi COWS as reported
from a large number of samples in India is as follows

Percentage total solids .

Percentage fat
Percentage solids-not-fat

An interesting study of crossing the Red Sindhi with the
Jersey is being conducted at the Agricultural Institute at
lahabad, Uttar Pradesh, India. Results of this work are given
in Table 62.

Table 62. Record of Performance of Animals from Cross-Breeding Red
Sindhi With Jersey Cattle
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. 13.44 I 1.204
4 925 I 0.97
8.497 I 0.532

Inform.ation up to December 1949 of Animals resulting from cross-breeding Red
Sindhi and Jersey aud baek-erossing with Red Sindhi at Allahabad Agricultural Institute.

(1950, A Brief Review of the Progress).

Ceylon,

Red Sindhis are kept at Polonnaruwa Farm in Ceylon,
which has slightly undulating topography. The soil is sandy loam
and fertile. The annual rainfall is 50 to 75 inches, being heaviest
during July to October. There is very little diurnal or seasonal
variation in temperature which averages 77°F. with humidity
of 66 percent by day and 83 percent by night. Under conditions of
grazing and supplemental roughages but with only a limited
quantity of concentrates, the actual yield after the calves where
allowed to suckle approximated 7.0 pounds per day. Though the
management has not been too satisfactory, it was noticed the
cows where shy breeders and the calving interval has been 15 to
20 months,

Pure Red Sindhi 225 3 084.5
Jersey-Sindhi 129 4 551.6
1/4 Jersey - 3/4 Siudhi 148 3 916.9
1/8 Jersey - 7/8 Sindhi 27 3 754.7
1 /16 Jersey - 13/,6 Sindbi 6 3 891.3

BREED Number of lactations Average lactation
averaged yield - pounds



Tanganyika, 'Territory

In Tanganyika Territory, where-Red Sindhis are used for grad-
ing native cattle and where poor conditions of management,
shortage of good grazing and water and the disease menace is
present, the mean yields of 11 selected SIndhi-native co-ws ranged
from 2,457 to 3,835 pounds in lactation periods of 282 to 305 days.
I3utterfat percentage ranged from 4.0 to 5.7 while solids-not-fat
percentage, ranged from 8.9 to 9.7. The yields were reCorded after
the calves were suckled.

Philippines

In the College of Agriculture, University of the Philippines,
ihe average daily milk production of all COWS on the basis of
300 days was 4.6 liters and the average lactation was 345 days.

Rigor and Palicte (1949) observed from a study of records
of Red Sindhi cattle maintained at the Alabang Stock Farm that
milk production of imported Red Sindhi cows and their daughters
born at the farm compared favorably with that of the breed in its
native homeland. Some of the other items studied are summa-
rized in Table 63.

Table 63. Comparison of Certain Characteristics in Red Sindhi Cattle in the
Philippines and Pakistan

PHILIPPINES

Observations made at Alabang Stock Farm. on Red Sindhis and compared
with similar observations made in Pakistan.

United States of America

In an attempt to breed dairy cattle better adapted to time
severe climatic conditions that prevail in file Gulf Coast area
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ITEM STUDIED
A ver. Min. Max. Aver. M in. Max.

Gestation period, in days . . . 280.0 252.0 299 285.0 257.0 328
Age at first calving, in (lays . . 1 109 921.0 1 41.8 I 227 0 720.0 1 650
Interval between calving, in 6ay3

a) Imported 446.09 286.0 872
b) Bred at the farm . . . . 447.58 307.0 628 441.10 300.0 620

Number of calves born, per 100
breeding cows 83.28 65.15 100 85.16 60.28 100



of the ITnited. States of America du ' 1g the summer months,
experimental cross-breeding work with Red Sill(111iS WaS initiated
at 'Beltsville, -Maryland, in the year .1946. Two males and two
females were imported from the Red Sindhl herd at the Agri-
cultural institute at Allababad. llatings øf the .11ed Sindhi bulls
with Jersey, :Brown S. W188 and Holstein cows were planned.
Crossbreds are raised in the same wa,y as the other dairy animals
at I:tell-8\111e. All crosses are being shulied from the standpoint
of production, growth rate and heat tolerance. I'roduction records
are made in :1 milkings daily. Records of the first ten Shull)" x
Jersey crossbreds are summarized ill Table 64 (Forhman, et at.,
1951), and growth vale as measured by body weight in Table 65.

Table 64. Actual Production Records of the First 10 Sindhix Jersey Crossbreds
to Complete a Lactation at Beltsville, Maryland, U.S.A.
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11 ERD

Birth . . .

6 ITionthq
12 month
18 mouths
21 months

ti rronth'4

:NI ilk.

PoundS

)1) i'eT10.:S"

.13utterfat

Table 65. Relative Growth of Red Sindhi '< Jersey Females and Their Jersey Dams,
as Indicated by Body Weight at Beltsville, Maryland, U.S.A.

Age at
calving

Dayg
milked

ber

863
:365

305
305
309
365
:365

365
365
:>05

SX-1 10 7.57 5.09 64S

SX 6 521 5:30

SX-3 10 300 G.00 021

SX-6 -{W; , 2 .510

SX-7 767 5. 75 274

SX-8 71u 6.41 550..

SX-9 0 I 80 6. 77 622

SX-10 o 654- 12

SX-11 o 1)02 5 517

SX -1 o 567 3112

rounds Per cent

Os 112
313 112

562 107
O82 104

657 101
047 101

_

N vliii ...(433 'WEIGHT

A (l E Dan). da tighter
pairs

Jersey :Relation of
daughters to

dams
ersey s: daughters

Percelit 01.011k Vi. Alo,



To study comparative heat tolerance of the jerseys and the
various combinations of Sindbi. and Jersey, determination of
individual. responses to a fixed hot atmosphere in relation to age,
sta.ge of lactation and season are being made. This is being done in
climatic chambers by 6-11.orir exposures to 105°F. and 34 mm.

vapor pressure (wet bulb 92"F.). The results from the
exposure to a hot atmosphere indicate that less change in body
temperature takes place in the crossbreds than in the Jerseys,
both as heifers and as lactating cows. :Results are sin marized
in Table 66.

Table 66. Comparative Heat Tolerance of Jerseys
and Sindhi X Jersey Crosses

Jersey

Cows by Stages of Lactation

In adlitioii to the experimental work at Beltsville, similar
work along the lines is being carried out at experiment stations
in Louisiana. Texas and. Georgia.

S'tudies of animal blood have taken a p .oininent part in
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6 months old . . 101_0 103.44 27 148 90

12 naonths old 101,6 108.80 147 78

18 months old . . 102.2 103.05 21 140 72

Síndhi x Jersey
6 months old . 102.0 102.17 23 121 88

12 months old . 101.7 102.80 20 122 76
18 months 01(1 . 101_5 102.00 20 190 72

jersev
3 months in la:A,. 101_6 104:14 86 137 67
6 mouths in laa. 103.50 :35 1:36 67
Dry 102.09 32 188 64

Sindhi ,x Jersey
3 months in Met. 101.5 102.80 28 134 68
6 months in laet. 101.8 -- 28 68
Dry 101.2 102.08 24 126 68

_

COMPARISON
Normal

body
tenn)erature

(0.F.)

Mean body
temperature

during
exposure

Normal
respiration

rate

Meaii
respiration
rate durblg
exposure

:Normal
pulse rate

("F.)



physiological research related to heat tolerance. Rusoff, Frye and
Scott (1951) report on some of the blood constituents such as
packed blood cells volume (hematocrit), hemoglobin, plasma Ca
and plasma inorganic P for 16 Jersey dams and their 16 Red
Sindhi-Jersey daughters. The information is summarized in
Table 67.

Table 67. The Mean Hematocrit, Hemoglobin, Plasma CA and Inorganic P Values
of Jersey Dams and Red Sindhi-Jersey Daughters Determined Monthly Over 2-

Year Period
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(a) Determinations made on 19 months only. * S.E. - Standard 'Error.

Animals of the, breed were also expOrted to Malaya., Iraq,
French Indo-China, Burma and Formosa, but records of perfor-
mance or behavior in those areas are not available.

Sources of Breeding Stock and Information Regarding the Breed

The estimated population of the breed is 253,000 (Anonymous,
1946). Breeding stock without any production records may be
liad from open markets in and around Thanobulakhan,
pursakro, Tatta, Kotri, Karachi and Hyderabad, Sind, Pakistan,
(Anonymous, 1949 (a)).

Further information regarding the breed, enquiries may
be made to the Animal Husbandry Commissioner, Ministry of
Agriculture, Karachi, Pakistan.
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Heniatocrit (%) . 304(t) 304(a) 35.23+0.28 29.95+0.24 17.0 -- 58.0 21.90 51.01
Hemoglobin (g %) 384 381 10.23+0.06 9.60±0.05 8.50 15.60 7.00 14.10
Calciura (mg. %

plasma) . . . . 384 384 0.63±0.07 9.60+0.06 8.62 13.96 8.70 16.11
Phosphorus (mg. %

plasma) . . . . 384 384 7.58+0.08 5.3S+0.04 3.75 14.29 3.25 8.86



Small herds of »-ell-bred animals are maintained in India
also, and information about them may be had from:

I.. Registrar, Central Herd Books, Indian Council of Agri-
cultural Research, Nem- Delhi, India.

2. Secretary, India Council of Agricultural Research,
New Delhi, India.

SAHI WAIL

Origin

Olver (1938) observed that the Sahiwal breed is closely allied
to the cattle of Afghanistan., that they are pale red or dun mixed
with white and are among the best milking breeds of India (Paki-
stan). He further mentions that large numbers of people from
Rajputana and Kathiawar with their cattle at one time came into
the area of the Sahiwals and it is evident that some Crir blood,
introduced in all probability at that time, still exists in this
breed. Sahlwal cattle are also known as Montgomery cattle, as
they are largely bred in the district of Montgomery, The :Punjab,
T'akistan.

Conditions in the Native Home of the Breed

Location, "tropography and Soi18

The home of this breed is the dry central and southern area
of the Punjab (Pakistan) in the neighborhood of the River Ravi
and the area known as Nih Uar, A large it.)art of the area lies in
the distria of -Montgomery. The approximate location of the
area is between latitude 2905' and 31'2' north and between longitude

and 7,:l°8' east.
Montgomery district is in the shape of a rough parallelogram.

Its southeastern side rests on the Sutlej River, while the Ravi
WYK' flows through the district parallel to Sutlej and not far from
its northwest border. Except along the river banks and por-
tions watered by the Canals where silt has accumulated, the area

Sce Pign 50,
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is sandy. Sandy loam and loam soils are predominant. The
whole area is undulating plain. A very large proportion of the
agricultural land is now under canal irrigation.

Climate

The average rainfall of the area is about 10 to 12 incites with
an average number of 23 rainy days front April to October and
8 rainy days during the rest of the year. The heat of the summer
is severe. From May to the middle of October, and especially
in June and July, the heat during the day is intense; the maximum
temperature goes as high as 118°F. Heavy dust storms are likely
to occur during the months of May to July. -Winters are mild
and pleasant.

Climatological data for the area are summarized in Table 68.

Table. 68. Climatological Data for Montgomery District

MEASURE
OF CLIMATE

Mean maximinn.
temp. . . .

Mean miiiimum
temp. E..

Humidity, per
cent at 0800
hours .

Rainfall, in inches

1.88

Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec.

68.1 72.5 83.8 95.7 105.4 107.8 102.9 100.1 99.3 95.0 83.4 72.0

41.7 46.4 56.0 66.6 76.9 83.3 83.7 81.7 75.9 63.5 51.6 43.1

78.0 81.0 71.0 59.0 53.0 59.0 72.0 77.0 73.0 66.0 69.0 78.0
0.46 0.50 0.42 0.34 0.36 0.98 2.42 2.90 1.27 0.08 0.05 0.26

Iitformittioti dian Meteorological Department, NeW Delhi, India.

Vegetation

Only hin ited grazing areas are ava able. Aioiig the banks of
rivers and streams some natural grasses provide pasturage for
a few -weeks after rains, prevalent varieties being Cynodon daety-
ion, Eleusine aegyptiaea, Pennisetum eene1troide8, Patrician ,eo-
lonitni and Andropogon annulatus. The main crops grown in the
area are wheat, barley, cotton, chickpea.s, lentils and rapeseed.
By-products from these are largely fed to the cattle. Besides
these the following crops are grown for fodder purposes and uti-
lized for cattle feeding either as green crops- or as hay : Andro-
pogonwwgItunr, Cyamopsis psoralioides., Trifolium alexandrinunt
turnips, oats and lucerne.



FIGURE 50. The Sahawal is the best dairy breed in Pakistan: selected
cows producing 12,000 pounds of inilk in a lactation; improved herds
.exist also in India. The bullocks are lethargic but useful for slow work.

Above: a Sahiwal bid!. Below: a Sahiwal cow.
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illan a gown,: Practices

Prior Lo the, availability of canal irrigation in this area,
cattle breeding was the main source of agricultural income. A
community of breeders, known as "Junglies ", owned large herds of
cattle and successfully maintained them on the available pas-
tures. Since the establishment of canals large areas of land
which were under pasture were brought into arable farming and
the number of cattle owned by the average breeder was reduced.

At present an average cultivator maintains 2 or 3 cows.
Grazing is available along the banks of rivers and streams but
fodder crops, including legumes, are cultivated for feeding
animals. There is also a class of landholders who own large
areas of land and these maintain a large number of Sahiwal
cattle. Some of the finest specimens of this breed are found on
these privately-owned farms.

Sahiwal calves are not weaned at birth, but when 8 to 10
months olfL The breeders maintain their animals on cultivated
fodders and by-products of cereal crops and pulses. Wheat straw
is carefully preserved and fed throughout the, year. Crushed
chickpeas, cottonseed, wheatbran and rapeseed oilcakes are fed
as concentrates to the cattle. As Sahiwal cows are in demand
outside their breeding area for urban milk supply, people pa3r a
great deal of attention to the selection of bulls to sire their cows.

Physical Characteristics of the Breed

The Sahiwal is a heavy breed with symmetrical body and
loose skin. The animals are usually long, deep, rather fleshy,
short of leg, and comparatively lethargic and heavily built. They
are commonly of a reddish dun color, but many are pale red,
while dark brown and almost black colorings, splashed with
white, are occasionally seen. White patches on the body are some-
times observed but whole white or gray color is rare.

The forehead is medium-sized in the females, but broad and
massive in the males. Eyes are mild and placid. Ears are me-
dium-sized with black hair on the fringe. The average length of
the ear ranges from 10 to 12 inches, while the width is from
4 to 5 inches. Horns are short, thick and usually not more than 4
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inches in length. Horns that are loose at the base are Coflhlnoll
among females.

The neck is short and lean, wit le the dewla - is large and
heavy. The hump in the males is massive and frequently falls
to one side. The abdomen is deep and large and the back is
straight. The navel flap is loose and hanging, and the sheath
in the males is also pendulous. Hip bones are high and wide
apart. The loin is broad and strong. The rump is long and nearly
level. The tail is long and fine with a black switch reaching almost
to the ground. Hocks are wide apart with no tendency to straight-
ness. The udder is generally large, pliable, firmly suspended
from the body and not fleshy, although pendulous udders are not
uncommon. Hooves are soft and wear out quickly on hard roads.
Pigmentation of skin is frequently light. Average data on certain
body measurements are summarized in Table 69.

Table 69. Measurements of Sahiwal Cattle

1191

MEASURE At one year At two
years Mature I Mature ox

Males
Weight, in pouqd 400.0 820 1200 1000
Length from shoulder point to pin

bones, in inches 41.0 52 63 58
Height at withers, in inches 43.0 48 54 54
Depth of chest, in inches ... 22.0 32
Width of hips, in inches 12.5 16 19 19
Heart girth, in inches 57.0 66 80 72

MEA SURE At one year At two years A' attire

Females
Weight, in pounds 4.00.0 850.0 900.0
Length from shoulder point to pin

bon.es, in inches 44.0 49.5 53.0
Height at withers, in inche-3 43.5 47.5 48.0
Depth of chest, in inches 32.5 26.5 31.5
Width of hips, in inches 13.25 16.0 17.5
Heart girth, in inches 56.0 62.0 66.5

Average da from the Records of the Indian Agricultural Research Institute
New Delhi, India.



Functional Characteristics of the Breed

This is one of the best dairy breeds of Pakistan. Though it
is mainly restricted to the district of Montgomery, West Punjab,
cows of this breed are found in every large town of the Province.
The average production on the larger farms is about 5,000 pounds
of milk testing 4.3 to G percent butterfat in about 300 days,
though the average yield in the breeding tract is estimated to be
about 3,000 pounds. The production of carefully selected indivi-
duals averaged about 9,000 pounds of .milk in 300 days.

Average calving interval is about 15 months. It is observed
that well-fed heifers calve for the first time when they are about
2 years and 6 months to 3 years old. Cows produce about 6 to 8
calves in a lifetime. Bulls start serving at the age of about 2 years
and 6 months to 3 years, being usually slow in serving : the average
breeding life of bulls is observed to be about 6 to S years.

Bullocks which are not to be kept for breeding are castrated
when they are about 3 years old. At this age, well-fed animals
usually weigh around 800 pounds. Sahiwal bullocks are observed
to be slow yet steady workers. A pair of bullocks can pull a load.
of about 2 tons in a cart with pneumatic tires on a hard road and
cover a distance of 15 miles in a day of 6 to 8 hours travel.

Performance in Other Areas

(ley ion

Sahiwals were imported into Ceylon, but it was observed
that they did not do well under climatic conditions where the
annual rainfall was about 100 inches ami the climate in general
may be described as hot and humid. The average milk production
was 2,500 pounds per lactation.

India

In India, a number of Sabiwal herds have been established
in the States of Punjab, Delhi, Uitar Pradesh, Bihar, Madhya
Pradesh, Bhopal and Bengal. In almost all the places in India
-where they are maintained as milk producing animals they have
been successful. They are also used in grading local herds to
improve milk yields in these states. One of ihe most outstanding
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examples of such grading-up work is to be seen in Bhadri in the
Partabgarla district of Uttar Pradesh. lt is observed that, in
about 3 generations of upgrading, the yield of milk has been
increased from about 500 pounds to about 2,500 poundS per
lactation.

Many individual records of over 10,000 pounds of milk pro-
.

auction in a normal lactation of abont 305 days have been observed
at various cattle breeding stations and the average of all govern-
ment farms where Sahiwal tows are maintained is over 5,000
pounds. For the registration of Sahiwal cattle all over India, a
Central Herd Book has been established by time Indian Council of
Agricultural Research at New Delhi.

The average performance records summarized in Table 70
were reported from recognized farms in India during 1936/37
to 1939/40.

Table 70. Average Records of Performance
of Sahiwal Cattle

Singh_ and Verma (1950) report that, of the 47 Sahiwal COWS

bred at the Agricultural College Dairy Farm, Kanpur, Uttar
l'radesli, 3 have produced over 8,000 pounds, 3 over 7,000 pounds,
0 over 6,000 pounds, 5 over 5,000 pounds, :111(1 114 over 4,000 pounds
of milk in a lactation.

Dastur ami Kothavalla (1046) report from a study of 134
samples of milk from Sahiwal cows that the average percentage
of butterfat is 4.65 and the average percentage of solids-not-fat
is 9.20.

I3hattacharya et al. (1950, 1952) report from a study of
1,714 Sahiwal cows that the average gestation period for female
births was 285.44 days, -while the average gestation period for
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records averag,ed
in different years

Average
l(i)tio a

yield in Ihs.

Average
number or

days in milk

Average
number or
days dry

127 4 269 306 128

224 5 085 :108 103

119 5 464 320 115

160 5 102 306 142



male births was 286.38 days. It was observed that sex ratio in
calves born was 105.73 males for 100 females. The incidence of
twinning was 0.14 per 100 callings.

Jamaica

This, the largest island of the 13ritish West billies, lies
about 18° north latitude and is mountainous, with a central range
extending throughont its length. The maximum daily temperature
on the plains ranges between 90° and 970 F., the minimum from
60° to 78°F. Rainfall varies from 25 inches in the southern plains
to over 200 inches in the northeast.

A Sahiwal bull was imported from India in 1920. His dam
gave 6,312 pounds of milk and his sire's dam's best lactation was
7,310 pounds. A system of line breeding to this bull was instituted
(Lecky, 1949). Animals of Sahiwal and Jersey breeding were
largely used to produce a breed which is now known as Jamaica
Hope (Wright, 1952). The present standard of production in the
herd is about 6,000 pounds of milk in 305 clays, with 4.7 percent
butterfat. Superior production is about 7,000 pounds with 5.0
percent butterfat. Average live weights of females have been 450
pounds at one year of age, 700 pounds at 2 years, and 900 pounds at
maturity. Similarly for males, the weight at one year is 500 pounds,
at 2 years 850 pounds and at maturity 1,300 pounds. It is observed
in Jamaica that heifers calve at the age of 30 months : bulls start
serving at the age of 15 months and they are in active service for
a period of 10 to 11 years.

Further information regarding Jamaica Hope breed of cattle
may be had from the Director of Agriculture, Hope, Kingston,
Jamaica, British est Indies.

Kenya

Faulkner (1950) reports that Sahiwal cattle have been used
for crossing with local East African Zebu types to improve milk
production. It is observed that the crosses average at least 1,000
pounds more milk than the improved indigenous stock. The Sahiwal
x Nandi grades averaged 3,099 pounds of milk in 275 days, with an
average butterfat percentage of 5.1 at the Baraton Livestock
Improvement and Animal Industry Center. At the same station
it was observed that Sahiwal grades had a calf every 12.4 month's.
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71)"inidad and 7 °bag°

Sahiwal cattle are reported to have been successfully used
in crossbreeding with temperate zone cattle. No exact records
are available.

Sources of Breeding Stock and Information Regarding the Breed

It is estimated that the total number of Sahiwal cattle is about
952,000. Sahiwals are generally marketed in and around the
Montgomery district of West Punjab (Pakistan). Several Sahiwal
herds from which good breeding stock may be had are established
in the Punjab (Pakistan) and Bhawalpur State. Further infor-
mation regarding the breed .may be liad from the Animal Husbandry
Commissioner to the Government of Pakistan, Karachi.. Informa-
tion about Sahiwal herds in India may be had from the Animal
Husbandry Commissioner to the Government of India, New

elhi.
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FIGURE 51. The Amrit Mahal breed was developed in Mysore in
the eighteenth century for use in warfare. Though not large th.ey have
great stamina. The cows are poor milkers. Above : an Amrit Mahal

bull. Below : an Antrit Mahal cow with calf.
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Group IV

AMRIT MAHAL

Origin

Amrit Mahal literally pleat's the department of milk. Origi-
nally the rulers of Mysore State liad started an establishment
of cattle collected from the prevalent types of cattle within the
area for the supply of milk and milk products to the palace;
simultaneously the bullocks from this establishment were utilized
for the movement of army equipage. The bullocks were regularly
classified as gun bullocks, pack bullocks, plow bullocks, etc.
They attracted great attention during the nineteenth century on
account pf their power of endurance and the speed with which
they could move army equipment. It is claimed that they could
maneuver a march of 100 miles in 21/2 days.

Littlewood (1936), quoting an army office,r who accompanied
an army expedition to Afghanistan in 1842, says : " No draft
cattle in the arm3r were so efficient as the 230 (Mysore) bullocks
wItich accompanied the troops to Afghanistan. It was entirely due
to the superiority of these cattle that no part of the equipment
was required to be abandoned when the troops were returning
to India over the almost impracticable roads through the Tirah.
mountains. These cattle, were frequently upwards of sixteen hours
in yoke".

Kristnasamiengar and Pease (1912) mention that cattle of
Amrit Mahal establishment originally comprised three distinct
varieties : Hallikar, llagalvadi and Chitaldroog. Prior tO 1860, it

3 See Figaree Si and 52.
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seems that these three varieties were maintained separate from
each other. In 1860, the whole establishment was liquidated for
reasons of economy. By the year 1866, it was realized that an
establishment for the supply of cattle was a necessity, and during
the year a herd was again re-established. Thus, the foundation
cattle from which the Amrit Mahal breed was developed were of
the Hallikar and closely related types.

Conditions in the Native Home of the Breed

Location, Topography and Soils

The home of Arnrit Mahal cattle is in Mysore State, India. lt
lies between latitude 11°3C' and 15°0' north and longitude 71°4'
and 78°4' east. The area is an undulating tableland much broken
up by chains of rocky hills and scored by deep ravines. Its form is
that of a triangle with the apex to the south at the point where the
western and eastern G-hat ranges of hills converge in the group
of Nilgiri hills of the south. The general elevation rises from
about 1,800 feet above sea level along the north and south frontiers
to about 3,000 feet at the central water-parting area which sepa-
rates the basin of the River Krishna to the north from that of the
River Cauvery to the south. This separates the country into two
nearly equal parts, a little north of latitude 13° and as far as
longitude 77°, where a transverse line marks the eastern watershed.
Mysore is naturally divided into two regions, the hill country
called the Malnad on the west and the more open country known
as the Maidan on the east.

The level plains of black soil in the north are used for crops
such as cotton and millets. The tracts in the south and west,
irrigated by channels drawn from rivers, are covered with plan-
tations of sugarcane and fields of rice. The soils in the east are
red colored loam or clay loam. It has been observed that these
are generally deficient in phosphorus. The stony and wide-spread-
ing pasture grounds in the central parts of the country vepresent
very poor soil with coarse grasses.
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The climate is pleasant and equable throughout the, year.
Mysore gets rains from both southwest as well as northeast
monsoons. The rainy season begins in early June and continues
with some intervals in August and September to the middle of
November, closing with heavy rains of the northwest 111011S0011.

These later rains are very useful for pastures. Then the cold
season begins, 'which is dry and lasts until the end of February.
The hot season then sets in and increases in intensity to the end
of May with occasional relief owing to thunderstorms.

FIGURE 52. An Amrit Mahal bullock. This breed is famous for
its great powers of endurance.
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The temperature distribution for Mysore and Chitaldroog
during the months of january, Alay, July and November set
forth in Table 71, is characteristic. Climatological observations
for this area are summarized in Table 72.

Table 71. Temperature Distribution for Mysore and Chitaldroog

Table 72. Climatological Observations of Mysore

8ouree: Indian. Meteorological 'Department, Government of India, New Delhi,

Vegetatioit

Depending upon soil and \voter facilities, variouS crops are
grown. In the, black cotton soil in the northern area,' cotton,
millets, sorghum and oilseeds are extensively grown. In the south
and the West sugarcane is produced. Rice is also grown in the
tract. In the small gardens irrigated by tank waters, coconut and
areca palms are cultivated. On the eastern side' Eleusine coracana,
Millets and other dry-farming crops are grown.

Different parts of -Mysore have pasture areas \Vida are
green during different seasons, depending upon the rainfall. Many
species- of Andropogon are found though_ the most extensively
found grass is Heteropogon contortus. Some Aristida species are
also encountered. In well-drained rice soils Cynodon daetylon is
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PLACE

SA N VARY MAY - JULY NOVEMBER

Mean
.F.

Diurnal
range

Mean
on

Diurnal
range

Mean
OF

Diurnal
range

Mean
°F.

Diurnal
range

Mysore
Chitaldroog . . .

72.5
73.5

24.5
99.9

80.9
82.7

22.6
22.9

75.0
75:3

15.9
13.6

73.3 .

73.5
18.4
18.0

illEASURE
OF CLIMA PE

Jan. FeO. Mar. Apr. May Jiuie 'July Aug. Sept. Oct. Nov. Dee.

Mean maximum
terap. °F. . . . 80.8 86.2 91.1 93.5 01.7 84.9 82.2 82.0 82,3 82.1 79:-.8 78.9

Mean minimum
temp. °F. . . . 57.5 60.2 64.8 69.4 69.2 66.9 66.0 65.8 05,6 65.2 62.2 58.5

Humidity, ,, per
cent at 0800
hrs. I.S.T. . . 79.0 71.0 63.0 70.0 74.0 81.0 84.0 85.0 85,0 82.0 79.0 79.0

Rainfall, inches
.... ..._._,...___________.......___

0.26
_

0.17
.............

0.50
... .

1.33 4.36 2.89 4.18 5.38 6.98 5.90 2.94 0.48



preponderant. -Varieties of sorghum and Eleusine coracana are
specially grown as fodder by well-to-do farmers. Pulses such as
Dolichos biflorus, Cajanus cajan and Cicer arietinum, are grown
and partly utilized for cattle feeding. Oilseed cakes of groundnut,
sesamum and cottonseed, are extensively utilized for feeding
bullOcks and milking animals.

Management Practices

As is the usual practice in other parts of the country, calves
are not artificially weaned; bull calves, in particular, are al-
lowed to take all the milk from their dams, calves of cows which
are very poor milkers are sometimes given extra quantities of
milk. When the calves are 3 months old they are allowed to
go to the grazing areas and begin to subsist partially on pas-
ture. They are usually weaned when they are about 5 or 6
months old.

Amrit Mahal cattle are owned, by well-to-do cultivators and
large breeders who maintain herds in the Vicinity of hills where
ample grazing is available. These breeders sell their calves when
they are about 1 to 11/2 years old to cultivators. These cultivators,
who usually own only a few cattle, rear these calves for the
ne,xt 2 or 3 years and after training them ,for yoke," sell most
of them at the cattle fairs. Their main purpose is to utilize the
by-products of the farm, get manure, a,nd meet the requirements
of their OWill draft needs and sell any surplus stock.

The cattle of the state herds and also herds of large., breeders
are kept in the open all the time. The only protection from rain
and sun they receive is from the trees. This weeds out any
weaklings automatically. In these herds, the bull calves are
castrated when they are about 18 months old, -which is earlier than
is customary in the village areas. Castration is usually done in the
cold season.

Physical Characteristics of the Breed

The coloring of Amrit Mafial ,cattle is usually some shade
of gray varying from almost ,white to nearly black, and in some
cases white-gray markin.gs of a definite pattern are present on
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the face and dewlap. The rnuzzle, feet and tail switch are usually
black, but in older animals the color looks lighter.

The most striking characteristic of these cattle is the forma-
tion of the head and horns. The head is well-shaped, long and
tapering towards the muzzle. The forehead bulges out slightly
and is narrow and furrowed in the middle. The horns emerge
from the top of the poll, fairly close together in an upward and
backward direction, and terminate in sharp points which are
usually black. In old animals the long sharp points approximate
each other and may even interlace to some extent. The eyes look
bloodshot. The ears are small and taper to a point, being carried
in a horizontal position. They are yellow inside.

The dewlap is thin and does not extend very far. The sheath
and navel flap are very small and close to the body. The hump
is well-developed and shapely in the bulls, rising to a height of
about 8 inches. The average height of this breed behind the
hump is 50 to 52 inches. The body is compact and muscular with
well-formed shoulders and hindquarters. The neck is strong and
fairly long. The back is level, with broad loins and level rump.
Legs are of medium length and well-proportioned. The fetlocks
are short and the hooves are hard, close together and small.
The skin is thin, mellow and jet black in color, with short glossy
hair.

Functional Characteristics of the 13reed

As the cattle are maintained in the pasture areas without
any restrictions and handling, they show a very impatient, wild
and unruly disposition. They are at times dangerous, particularly
to strangers. They need patience and care in training; hard treat-
ment makes them stubborn. Once they are well trained they
are extremely fine bullocks, particularly for quick transportation.
They are observed to have great endurance. The working life
of these bullocks is usually 7 to 8 years.

Heifers are usually bred from the age of 24 to 30 months.
Tu their native tract there are said to be three different periods
of time year when they come in heat; during the months of
April and May when early spring showers bring forth abundance
of pasturage, between October and December when the pasture is
at its best in the area, and from January to February when the
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cattle are fed on the refuse of the threshing floors; but definite
data on the occurrence of oestrus and intervening periods are
lacking.

Bulls are not put to service till they are about 4 years of age
but after that they are in active service for 6 to 7 years : they are
quick breeders. In the Amrit Mahal herds, bull calves are castrated
when they are about 18 months old, but in the villages they are cas-
trated much later, when they are about 4 years of age. Well-trained
pairs of bullocks will carry ordinary loads of % to 1 ton at
the rate of 3 to 4 miles per hour. They are known to keep
going with such loads for a period of 8 to 10 hours without rest
(McIsaac, 1941).

The cows are very poor milkers, though more recently some
attention has been paid to milking these animals systematically.
At the -Mysore State Cattle Breeding Station at Ajjampur, where
the cows are maintained on pastures with very little concentrated
feed, the cows yield 6 to 9 pounds of milk per clay after feeding
their calves. At the Mysore Palace Dairy Farm, 20 cows yielded
from 9 to 27 pounds of milk per day in addition to that taken by
the calf. An average of 14 records gives an average lactation
yield of 2,210 pounds of milk exclusive of that consumed by calves.
The average calving interval. is estitnated to be about 600 days'
(McIsaac, 1941-42; Sastri, 1943).

Performance in Other Areas

Amrit Mahal cattle, being primarily draft animals, have
spread to other nearby areas -wherever there was good demand
for draft. In the southern districts of Bombay State, Amrit
Mahals are bred to some extent, but it must be noted that the
variety principally bred in this area is the Hallikar.

Sources of Breeding Stock and Information Regarding the Breed

For further information it is possible to apply to

Animal Husbandry Commissioner to the Government of
India, New Delhi, India;

Director of the Veterinary and Animal Husbandry
Department, Mysore State, -Mysore, India.
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HALLIKAR

Origin

Ware (1942) mentions that the ryrIgin of most of the so-called
South India breeds centers around the Hallikar breed of Mysore
Statel. Kristnasarniengar and Pease (1912), from a study of histor-
iCal records, state that between 1572 and 1600 A. D. a state herd
establishment consisted of Hallikar cows iMported from the then
existing State, of Vijayanagar. This very herd was later trans-
ferred to tire rulers of Mysore State and was eventually known_
as Amrit Mahal.

Conditions in the Native Home of

Location Topography and Soils

Hallikar cattle are bred mainly in the Turnkur, Hassan
and Mysore districts of Mysore State. Apart from tWs area, they
are also bred in the Dharwar district of Bombay State where they
are known as Amrit Mahal on account of their originating from
the Amrit Mahal herds of tire state establishment. There is also
an isolated collection of these in the Amrabad subdivision in
the southern portion of Hyderabad State. Littlewood (1936)
states that the chief centers where, Hallikars are extensively found
are Nagmangal Kunigal, and Gubbi subdivision of -Mysore
State.

The country \There the Hallikars are bred is undulating with
an average altitude of 2,500 feet above sea level. On this western
side the area approaches th.e precipitous hilly ranges of the
-Western Ghats. This hilly area is known locally as Malnad, while
towards the east the country is at a slightly lower level and is
a plain but with undulation knoW as Maidan. The principal rivers
which run through the areas are the Cauvery, the Hemavati and
their tributaries. It is observed that the southern part of this terri-
tory resembles in scenic effects the richest park sceneu in England..

See Figures 53 and 54.



FIGURE 53. Hallikar cattle are bred chiefly in th.e Tumkur, Hassan
and Mysore districts of Mysore State. Their head and horns are character-
istic. The cows are Said to be poor milkers. Above: a Halliker bull.

Below: a Hallikar cow.
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In the m est and south there are extensive pasture areas while the
east is intensely cultivated. The soil in the depressions of the
undulations is composed of rich ved sedimentary deposits while
on the grass covered hills the soil is red latente. There are also
extensive tracts with gravelly sandy soil, particularly on the lops
of the rising grounds. It is observed that most of the soils in
ihe east are deficient in nitrogen.

Climate

The climate of the area is equable and temperatures are mod-
erate. The high elevation and the greenness of the surface among
the hills contribute to moderate the temperatures. The heat during
the months of March and April is much modified by sea breezes
from the western coast and by light fogs in the mornings and
evenings. During the southwest monsoon from May to August
the rainfall, though not heavy, is a continuous drizzle which is
good for vegetation. The area also gets rain from the northeast
monsoon during the months of September to November, the great-
est precipitation being in the month of October. Climatological
data based on averages for 10 years for ihe area are summarized
in Table 73.

Table 73. Climatological Data for the Hallikar Tract

Source: Indian Meteorological Departinent, Government of India, New Delhi.

Raman and Satkopan (1948) have estimated evaporation for
Hassan (Mysore State) in India calculated from other meteorolog-
ical factors. These are 'summarized in Table 74.
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MEASURE
OF CLIMATE

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Mean mq,ximum
temp. °F. . . . 84.0 88.8 93.5 94.7 91.8 84.5 82.4 83.2 84.2 84.3 82.4 81.8

Mean minimum
temp. OF . . . 60.2 63.6 67.4 70.2 69.7 68.1 67.1 66.7 06.5 67.8 64.4 00.4

Humidity per
cent at 0800
brs. I.S.T.. . 72.0 68.0 68.0 73.0 75.0 80.0 81.0 81.0 81.0 82.0 78.0 75.0

Rainfall, inches 0.13 0.22 0.34 2.34 5.18 2.93 2.63 3.27 4.93 6.46 2.55 0.37



FIGURE 54. A Hallikar bullock. The animals of this breed are known
as excellent draft cattle.

Table 74. Evaporation in Hassan, Mysore State

Calculated from other Meteorological Factors from Scientific Notes Vol. VT, No. 61
India Meteorological Department.
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MEASURE
OF CLIMATE

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Barometric pres-
.sure reduced to
32 0F 26.85 26.83 26.80 26.76 26.73 26.67 26.67 26.70 26.73 26.77 26.80 26.84

Mean wind velo-
city in miles per
hour 1 59 1.59 1.72 2.08 2.70 3.56 3.49 3.13 2.51 :1.72 1.53 1.59

Vapour pressure
in inches of
Mercury . . . 0.450 0.521 0.607 0.673 0.704 0.638 0.619 0.615 0.608 0.613 0.539 0.470

Humidity, per
cent 35.0 69.0 65.0 72.0 78.0 83.0 86.0 85.0 83.0 79.0 73.0 71.0

Nil:eau monthly
rainfall, in in-
ches 007 0.17 0.33 2.01 4.60 4.01 5.40 3.66 4.27 6.67 3.38 0.67

Nifean monthly
evaporation, in
inches . . . . 4.50 3.98 6.29 5.19 6.42 3.27 2.60 2.64 2.61 3.16 3.57 3.60
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Vegetation

Depending upon the soil and, the availability of irrigation
facilities, various crops are grown in the tract. The principal
crop in the hilly area is rice which, though of an inferior quality,
grows most luxuriantly in the long w:nding valleys and the ter-
raced fields on the sides of the hills. Various kinds of pulses
such as Cicer arietinum, Cajanus'cajan and Dolichos biftm-us and
oilseeds such as sesamum and castor, are also grown. In areas
where irrigation facilities are available, sugarcane, plantains and
other garden crops are grown. In the hilly area towards the
western side, coffee is extensively cultivated.

Pasture areas are preserved by the government for the grazing
of the cattle. Heteropogon contortus is the dominant variety of
grass in the pastures. In lands which receive an ampl6 supply of
manure, Cynodon dactylon is commonly found and highly relished
by the cattle. Occasionally, crops such as sorghum and Eleusime
coracana inixed with Doliehos biflorus are grown as fodder crops.

Management Practices

The breed is bred by 'both professional breeders and cultivators.
Each \Tillage has a few famnies who have been breeding the Hal-
likar type of cattle for generations. These families maintain their
own stud bulls and charge a small fee for service. It is said that
certain families have become famous all over the state and cows
are taken 60 to 100 miles to the bulls kept by such persons.

On account of the extensive demand for Hallikar bullocks,
breeders pay attention to the feeding and rearing of male calves.
The cows are rarely milked. Those -cows which show some
tendency to yield larger quantities of milk are milked only once
daily, usually during the morning and the calves are allowed
to go with the mothers to the pasture, thus they are kept nursed
throughout the da,y.

Physical Characteristics of the Breed

Hallikar cattle are medium-sized, compact and muscular in
appearance. The difference between cows and bulls in size and
build is not so well marked as in other breeds, for the cows have
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a muscular and masculine ap iwarance but with a smaller hump
and finer horns. The head and horns of these cattle are a notable
characteristic of the breed.

The forehead is prominent giving a slight bulgy appearance
and is furrowed in the middle. The face is long and tapers towards
the "nuzzle, which is usually black in color. Horns emerge near
each other from the top of the poll and are carried backwards
each in a straight line for nearly hall their length and then with
a gentle and graceful sweep bend forwards usually lightly reclining
inwards towards their points, which are usually black tipped and
sharp. When the animal is feeding with its head downwards
the horns almost touch the peck in front of the hump. Oliver
(1938) states that similar horns are typical of a wide range of
South Indian cattle and indicate a distinct basic type which must
have existed in Mysore or the surrounding territory for a long
time. Eyes are small, clear and intelligent and in some cases
bloodshot. Ears are small, tapering to a point and are carried
firmly in a horizontal position.

The neck is long, thin for the size of the cattle, and sinewy.
The dewlap is thin and moderately developed, the hump moderately
developed and in the bulls around 8 inches in height. The sheath
is very small and close to the body. Forequarters are well devel-
oped and time legs are strong and set apart giving good chest
development. Hooves are strong, small, tightly set and black.
The back is straight and strong. In a variety of Hallikar known
as Gajamavu, which is found at Karadhalli in the Nagmangal
subdivision, the back is particularly long and there is usually a
premium paid to the breeders for the breeding stock from the area.

The skin is fine ami elastic with a coat of short, glossy hair.
The tail is fine with a -black switch which reaches a little below
the hocks.

Hallikar cattle are gray .to dark gray with deep shadings on
the fore and hind quarters. Frequently there are light gray
markings on the face dewlap and under the body. Kristnasa-
miengar and Pease (1012) give some physical measurements
which are presented in Table 75 on the next page.
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Table 75. Average Measurements of Hallikar Cattle

Functional Characteristics of the Breed

The Hallikar is one of the best all-round draft types that
is available in southern India. It is strong, spirited and
quick. Thirty to forty miles a day on rough road is a common
day's work. In the field it is a fast and yet steady worker,
being useful for all types of cultivation. Males are castrated
when they are 3 to 4 years old and then gradually broken to
yoke. Prior to this period, living in a semi-wild state, they are
extremely unruly and vicious. It requires several months of kind
treatment and patient training to develop them into fine bullocks.

The cows are usually poor milkers. Reports from the Live-
stock Research Station, Hosur Cattle Farm, (Madras - 1943-44),
show that 69 COWS averaged 3.5 pounds of overall daily yield, after
allowing milk for the calves.

Provided that the heifer is well-fed, she is bred first when
she is about 30 months old. Otherwise, heifers which are not So
well cared for usually are bred from when they are 5 years old.
The bulls are usually not used for service until they are 4 years
old. They are used in a herd for 9 to 10 years and then castrated.

Performance in Other Areas

The breed has spread into Dharwar district, the adjoining
area of Bombay State. It is mainly used for draft purposes.
Bombay State has a Government farm in the Dharwar district for
the produCtion of breeding stock (Anonymous, 1926 - e).
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MEASUREMENTS Male Female

Height at shoulders, in inches . . . . 53-56 47.0
Length from poll to buttock, in inches 77-80 68.0
Length of horn, in inches 10-17 17.0
Length of ear, in inches 9-11 8.5
Girth of chest, in inches 70-80 60 . 0
Length of neck, in inches 17-19 16.0



Sources of Breeding Stock and Information Regarding the Breed

It is estimated that there are about 1,794,000 cattle of the
Hallikar breed. In Mysore State there are some 22 cattle markets
annually held where up to 50,000 cattle are put -up for sale. The
three most important ones are held at Dodbellapur in January,
Harihar in February and Chickbellapur in March (Anonymous,
1946).

Further information on the breed may be had from the

Director of Animal Husbandry-, Mysore State, Mysore ;
Livestock Expert to the Government of Bombay, Poona
Animal Husbandry Commissioner to the Government of

India, New Delhi.

KANGA YAM

Origin

Kangayam cattle 1 conform largely to the Southern Indian
Mysore type, though there is evidence of the blood of the gray-
white Ongole cattle in their composition (Phillips, 1944). Possibly
this mixture has given the breed its larger size in comparison
with other cattle of the Mysore type. This breed, in its native area,
is also known by other names of Kanganad and Kongu though
the name Kangayam is well-known. These cattle are bred in the
.southern and southeastern area of the Coimb atore district of
Madras State in India. It is observed that there are two varieties
of Kangayam cattle, one small and the other large. The smaller
variety is found to be more numerous in the Kangayam, Dharani-
puram, Udmalpet, Pollachi, Paddadam and Erode subdivisions,
while the larger variety is found in the areas of Karur, Aravakurchi
and Dindigul subdivisions. The breed is found in its pure form
in the herds of some large breeders, notably the Pattagar of
Palayakottal, who is supposed to have one of the best herds of the
breed in the country (Pattabhiram, 1943).

See Figures 55 and 56.
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Conditions in the Native Home of the Breed

Location, Topography and Soils

The Kangayam breeding tract is in the district of Coimbatore
of Madras State. This area lies approximately between latitude
10°15' and 11°18' north and longitude 76°39' and 78014 east. The
area is on a plateau with undulations with an average altitude of
about 1,300 feet above sea level. On the west and south it is
bounded by the high hills of Nilgiri and Anaimalai. The River
Cauvery is on the eastern side of the area while the Rivers Bhavani
and Noyil run through the tract. The tract is also well-known for
the large number of wells. The soil is red loam full of canker
and gravel. These are usually shallow soils but aro known to retain
sufficient moisture for pasture production. The soil has a calcar-
eous substrata Irtlich is reported to be favorable to pasture
production.

FIGURE 55. A Kangayam bullock. These cattle are medium in size
but active and powerful draft animals.

'so
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FIGURE 56. Kangayam cattle, bred in the Coimbatore district of
Madras State, are very similar to Mysore type cattle. The cows are poor

milkers. Above: a Kangayam bull. Below: a Kangayam cow.

'
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Climate

The area has a very equable climate. Winters are mild and
summers are not excessively warm. The rainfall, though uncertain,
is spread throughout the year. There are rains during the hot
weather, also from the southwest monsoon in the months of July
to September, and from what is known as the northeast monsoon
during the months of October and November. This spread of rain
gives, if timely, abundant moisture for growth of pastures.

Average climatological data for Coimbatore are summarized
in Table 76. Evaporation data calculated by llaman and Satkopan,
(1948), from other meteorological factors are also included.

Table 76. Climatological Data for Coimbatore

Source: Indian Meteorological Department, Government of India, New Delhi, and
Indian Meteorogical Department. Scientific Notes, Vol. VI, No. 61. Average for 10 years.

Vegetation

The most prominent grass in all the pastures is Pennisetum
cenehroides. As a matter of fact the seeds are regularly collected
and pastures are seeded with this grass. The main unirrigated
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MEASURE
OF CLIMATE Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct.

_
Nov. Dec.

Mean maxiraum
temp. °F. . . 56.4 91.5 96.1 97.3 94.8 89.3 87.5 88.1 89.1 88.0 85.8 84.7

Mean minimum.
temp. °F. . . . 64.3 66.0 69.9 73.5 73.5 71.8 70.9 70.9 70.8 70.6 68.9 65.7

Humidity, per
cent at 0800
hours . . . . 82.0 80.0 78.0 79.0 80.0 80.0 81.0 83.0 83.0 84.0 83.0 82.0

Rainfall, in inches 0.59 0.32 0.48 1.44 2.36. 1.66 1.46 1.13 1.51 6.41 3.75 1.18
Barom.etric pres-
sure reduced to
32 °F 98.62 28.60 28.55 28.49 28.45 28.41 28.42 28.45 28.47 28.51. 28.56 28.60

Mean wind velo-
city, in miles per
hour 1 54 1.48 1.48 1.54 2.22 3.58 3.83 3.33 2.78 1.48 1.30 1.48

Humidity, , per
cent ' . . . . 75.0 69.0 66.0 70.0 74.0 73.0 74.0 76 0 77.0 80.0 82.0 79.0

Vapor pressure,
in inches of
mercury . . . 0.605 0.608 0.651 0.764 0.796 0.739 0.713 0.726 0.726 0.759 0.712 0.639

Mean monthly
evaporation, in
inches . . . . 3.63 4.40 5.98 5.70 5.67 6.63 6.48 5.55 4.68 3.38 2.58 3.04



cereal, crop in the area is .Potnisetum, typhoideum. The grains
are utilized for human consumption while the stalk is utilized for
cattle fodder. There is a particular variety of Poinisetum
typhoideum which has a branching habit and the leafy #owth
is also more abundant and the stalk is omparatively thin. It
matures within a few months. The plant therefore gives very
good -quality straw,- and an abundance of leafy material. Along
with this, Caja,nus indicus or Dolichos biflOrus is usually grown,
so that the straw becomes very valuable. Wherever irrigation
facilities are available, sorghum is SOW11 thickly and then part of
the plants used as fodder crop while the rest is allowed to produce
grain. L'icitsine coracana and Paspalum scrobiculatum are also
extensively grown. Groundnuts, cotton, and sugarcane are also
grown in parts of the area where water facilities are available.
In the pasture areas wild Acacia alba is extensively grown.. The
trees provide shade, as well as the pods which are utilized as
cattle feed.

Management Practices

Every breeder, whether small or large, keeps his cattle in
the open in fenced fields. In Southern Coimbatore though the
cattle are not protected against sun and rain, they are protected
against strong winds by screens of bamboo mats formed into a
pen. Large breeders have the advantage of fencing their large
pasture grounds into paddocks, thus maintaining the cattle of
different sex and age groups ,separately. 171115 gives the large
breeders some control over the breeding of their cattle. These
large breeders also take care that COWS which are not regular
breeders are disposed of. Such discarded cows are usually pur-
chased by small breeders who use them for work. Occasionally they
are bred. Use of cows for work and owning of small private
pastures which are fenced are peculiar features of this tract.

The rearing and feeding practices are more or less the same
among the large and small breeders. The calf is allowed to suck
as much milk as it requires from its mother for the first six
weeks. Dur.ng this period the calf is kept tied up in the farmer's
home and not allowed to go to the pasture grounds with its mother.
The amount of milk after that pe-riod is gradually reduced and
the calf is put to green grass and at times this is supplemented
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by a gruel m.ade of bean and lentil husks, bran, rice water and
ground pods of Acacia alba. Male calves are weaned later than
female calves.

Young bulls are castrated when the-y are about 2 to 3 years of
age. They are also broken for light work at this age. Kangayam
breeders always sell their bullocks AA-ell-trained (Littlewood, 1936).

Physical Characteristics of the Breed

Both varieties of this breed are strong and active, with
compact bodies and short, stout' legs with strong hooves. Horns
in the smaller variety spread apart nearly straight, with a slight
curve backwards. In the larger variety, the horns are much
longer, curve outwards and backwards and almost complete a
circle at the point where they approach the tips. The head is of
moderate size with only slightly prominent forehead. The head
is more proportIonate to the body with a straighter profile than
in most of the Mysore type cattle. The ears are small, erect and
pointed. The eyes are dark and prominent with black rings
around theta.

The neck is short and thick. The back is short, broad and
level. The body is compact, with well sprung ribs. The quarters
are slightly drooping. The dewlap is thin and extends only up
to the sternum. The sheath is well tucked up to the body. The
hump in the bulls, though well-developed, is firm. The hair is
fine and short and the skin is (lark in pigment and fine, in texture.
The tail is of moderate length with a black switch reaching well
below the hocks.

Kangayam color is usually gray or white; the males generally
are gray with black or very (lark gray coloring on the head,
neck, hump and quarters. In the cows, the prevailing color is
white and gray with deep markings on the knees, and just above
the fetlocks on all four legs Benjamin and Raja (1949) observe
that the coat color in Kangayam cattle changes. The calves
are light or dark brOWII with gray Or white on the inside of the
thighs, earS and forelegs, and occasionally with gray or white
rings on the pasterns and fetlocks. At two years the heifer turns
gray or dark gra:y and retains this color but with advancing age
after maturity the color fades and becomes white. Male calves
become dark gray or iron gray with black shading over the head,
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neck, hump, dewlap, fore and hind quarters. With maturity the
black shading becomes intensified. Castrated males, however,
show fading of the color.

Average data on certain body measurements are summarized
in Table 77.

Table 77. Average Measurements of Kangayam Cattle

Numbes sampled are shown in brackets.

Functional Characteristics of the Breed

Kangayam cattle are of moderate size, active and powerful,
and are highly prized draft animals. The cows are generally
poor milkers though it has been observed that occasionally cows
of fair producing abilities are encountered.

At the Livestock Research Station, Hosur Cattle Far
Madras State, a herd of Kangayam cattle is maintained. The
(,()IN'S are milked to ascertain their producing capacity. The
average yield of the foundation cows was 1,493 pounds with a daily
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MEASURE At one
year

At two
-years

Mature
Bull Bullock

Mature

Males
Weight, in pounds
:Length from shoulder point to pin btu es, in

inches
Height at withers, in inches
Depth of chest, in inches
Width of hips, in inches
Heart girth, in inches

360

42
43

13

51

(20)

(20)
(20)

(20)
(20)

570

48
48

16
60

(20)

(20)
(20)

(20)
(20)

1 200

63
51

20
76

(8)

(8)
(8)

(8)
(8)

1 150

64
56

21
73

(16)

(16)
(16)

(16)
(16)

MEA SURE At one year At two years Mature

Females
Weight, in pounds 340 (20) 560 (20) 850 (20)
Length from shoulder point to pin bones, it

inches 42 (20) 51 (20) 56 (20)
Height at withers, in inchcs 42 (20) 46 (20) 48 (20)
Depth of chest, in inches
Width of hips, in inches 12 (20) 16 (20) 18 (20)
Heart girth, in inelte,4 50 (20) 57 (20) 67 (20)



average of 6.2 pounds. The average yield of farm-bred animals is
1,615 pounds with a daily average of 6.6 pounds in 244 days, the
average dry period being 184 days. The average production of 17
best cows was 2,627 pounds. The herd average of 187 cows was over
1,800 pounds during the year 1943-44. Another saMple of 68 cows
of the Kangayam breed averaged 1,910 pounds of milk in 289 days
with 151 days dry. Superior production of the Kangayam is
reported to be as much as 4,709 pounds.

The average weight at birth is 42 Pounds for heifer calves and
46 pounds for bull calves. Heifers calve at the average age of about
39 months. Kangayam cattle are observed to be fairly regular
breeders with a calving interval of about 15 months. Bhattacharya
et al. (1950) report from a study of 590 calvings amongst 143
Kangayam cows that the average gestation period for male births
was 288.21 clays, while for female births it was 285.35 days. From
the same study it was shown that for every 100 females born, the
number of males born was 102.75. It has been observed that the
largest concentration of calvings occur during the period January
to March, and July to October. Well-fed male calves are ready
for service when they are about 2 years of age. They are quick
breeders and are observed to be in good breeding condition for a
period of 10 years.

As draft animals they are trained for work when they are
about 2 to 3 years of age. Usually the bullocks receive good
training and as such they are very willing and active workers.
They are used for all agricultural work including plowing,
cultivation, drawing water from the wells, and carting. A pair
of bullocks will carry a load of one ton in an iron-tired cart at
the rate of about 4 miles per hour. Good specimens llave carried
such loads on a hard road for 38 miles in 8 hours at a stretch.
Usually the bullocks are worked for 8 to 10 hours a day. Kangayain
bullocks are observed to be very hardy and will actively work for
a period of 10 to 12 years.

Performance in Other Areas

A large percentage of the bullocks produced in the tract are
sold to the cultivators of black cotton soil of the south where
there are a large number of wells for irrigation purposes. Culti-
vators of these areas (districts of Madura, Tinnevelly, etc.) buy
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these bullocks at high prices as they are observed to be good
workers and last longer than other cattle prevalent in the area.

Kangayam cattle are al.so exported to Ceylon for draft
purposes.

Sources of Breeding Stock and Information Regarding the Breed

It is estimated that there are over a million head of Kangayam
cattle in the native area of the breed. There are two important
cattle fairs held annually at Avanashit Titupur where Kangayam
cattle are sold. The Pattagar of Palayakottai is the largest cattle
breeder in the area and the family has been breeding Kangayams
for over 100 years : he haS supplied nucleuS breeding stock to
the Governments of Madras and Ceylon in the past. More recently
a Kangayam Cattle Breeders' Association has been established
at Erode, Coimbatore district, Madras State. Since 1949, the
Government of India has initiated herd book registration of
Kangayam cattle.

For further information, the Animal Husbandry Commissioner
to the Government of India, New Delhi, may be approached.

KHILLARI

Origin

There i.s every reason to belieVe that the Khillari breed', with
its several varieties, owes its origin to the Hallikar breed of cattle
from Mysore State. Unlike some of the other breeds of cattle
in India, it does not take its name from a geographical area.
Khillar means a herd of cattle, while Khillari means belonging.
to Khillar, hence the herdsman is known as Khillari; in the Satpura
range of hills, he is known as Thillari. There is a special tribe
of professional cattle breeders in this region known as Thillaris
[Anonymous, 1926 (d)].

There are four principal types of Khillaris Prevalent in the
different regions of Bombay State. The variety Hallam Khillar,
or sometimes known as Atpadi Mahal (the word 'Mahal shows

I See Figures 57 and 58.
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strong similarity to Amrit Mahal cattle of Mysore State), is
prevalent in the southern Mahratta States of Bombay. In the
districts of Sholapur and Satara and the adjoining areas the
variety known as Mhaswad KhiHari is prevalent. In the area
of the Satpura range of hills comprising the West Khandesh
district the variety prevalent is known as Tapi KliiHari or Thillari.
A variety of more recent origin known as Nakali KhiHari Nakali
means " imitation " is found in the adjacent areas of these
regions.

In the southern Mahratta States and the districts of Sholapur
and Satara the Khillaris are bred by cultivators. In these regions,
the size of the herd is small., usually not more than one or two
cows. In the Satpura ranges the Kitillaris are bred by professional
breeders known as Thillaris. These breeders produce bulls and
bullocks for which there is always a very good demand. Besides
their extensive use in their home tracts they are used in the
adjacent districts of Poona, Ahmednagar, Nasik and Bijapur.
Khillaris are classified as " medium fast draft.

FIGURE 57. A Khillari bullock. This breed is well-knoran for
producing powerful draft animals.
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FIGURE 58. The Khillari, similar to the Amrit Mahal and the Hallikar,
is found in the south of Bombay State. The type is not uniform : there
is some fusion from the gray-white cattle of the north. The cows are

poor milkers. Above : a Khillari bull. Below : a Khillari cow.
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Cot ditions in the Native Home of the Breed

Location, _Topography and Soils

Khillari cattle are spread over the Deccan plateau of Bombay
State, particularly in the areas covered by the southern Mahratta
States of Aundh, Jat, Sangli, Miraj and adjoining areas
Sholapur and Satara districts: the Satpnra range of Khandesh
district. This area lies approximately between longitude 73°25' and
76°24' east and latitude 160 and 22°2' north. The whole of the
the area is platean land with an average elevation of 1,700 to 2,000
:feet above sea level. On the northern side it is hilly, while in oth.er
parts it is undulating with small hillocks spread here and there.
The uplands are gently rounded swellings of trap overgrown with
stunted grasses. The geological formation is trap covered in
inost places with a shallow layer of very light soil and in parts
with a good depth of rich loam having medium black to deep
black hue and suited for cotton. Light soils sometimes mixed
with gravel ave good enough for growing millets, groundnuts and
sorghum.

Climate

The climate on the average is nild and dry, and though
summer temperatures during the day may go high, nights are
pleasant and cool. The rainy season extends from June to October
and is normally pleasant. -Winters are very mild, minimum tem-
perature rarely going below 55°F. The average climatological
data for the area are given in Table 78.

Table 78. Climatological Data for the Khillar Area

MEASURE
OF CLIMATE

_

Mean raaximum
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Apr. I May

Average of 10 years supplied by the Indian _Meteorological Department, Government
of India, New Delhi, India.

Juile July Aug. sept. Oct. Nov. Dee.

05.0 89.4 88.8 88.6 00.6 87,7 85.5

73.6 72.0 70.9 70.8 68.7 62.8 58.3

OS 0 75.0 76,0 77.0 61.0 53.0 50.0
4.65 4.32 4.87 7.98 3.23 1.05 0.45

temp. 0F. . . 87,4 99.9 00.6 104.1 04.5
Mean minimum

tem.p. F. . . . 50.1 62.5 69.1 75.3 76,7
Mean daily rela-

tive humiditY,
per cent . . . 48.0 58.0 33.0 36,0 47.0

Ftainfall, in inch. 0.15 0.00 0.10 0.44 1.08

Mar.jail. Feb.



Vegetation

Sorghum vulgare and Pennisetum typhoideum are extensively
grown in the area covered by the breed. The grains are used for
human consumption, while the stovers are utilized as cattle feed.
Maize and certain varieties of sorghum are grown for fodder
purposes as well : they are used as green fodder at flowering or
after flowering. Maize is fed from May to August and sorghum
is fed from April to July and also late sown sorghum is fed
during the months of December and January.

Besides these crops, cotton, groundnut (Arachis hypogaea),
pulses such as Cajanus cajan: Cicer arietinum, are extensively
grown and by-products from these crops are used for cattle feeding.
During recent years loppings of the fodder tree, Hardwickia binata,
have been extensively used for feeding cattle. Also loppings of
Sesbania aegyptiaca, particularly in the watershed of the River
Krishna., are used throughout the year. The following are some of
the important grasses which are available as green or semi-green
from August to November : Dichanthium (Andropogon) annulatum,
Dichanthium caricosum, Sehima (Ischaemum) nervosum, Chloris
virgata, Heteropogon contortus, Eragrostis bif aria, Ischaemum pi-
loswm and Se/urna (Ischaemum) sulcatum. Aristida and Indigof era
cordi folia are also extensively found in the area (Kumar, 1952).

Management Practices

The importance of the breed lies in the quick draft power
it furnishes. Most of the area where this breed flourishes has
scanty rainfall, and famines are quite frequent. Under such cir-
cumstances quick agricultural operations, such as plowing and
sowing are of prime importance to make maximum use of rainfall.

Because of this breeders have paid great attention to the
feeding and care of bull calves and also to the selection of bulls
for mating. When a bull calf is born his dam is not usually milked.
The bull calf is allowed to have all the milk it can take until the
cow goes dry. If a female calf is born then the cow is usually
partially milked. Young stock are usually sold to well-to-do culti-
vators when they are about 1 to 11/2 years old. With these
cultivators they receive much better feed and attention. Possibly
on account of this extra attention, Khillari cattle are observed to
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be sexually mature earlier than some of the other breeds in the
neighboring localities.

Physical Characteristics of the Breed

The typical Khillari animal is compact and tight skinned,
with clean cut features. The whole appearance is like 'a compact
cylinder with stout, strongly set limbs. There is a slight rise
in the level of the back towards the pelvis. The ribs are well sprung
and give the trunk a barrel shape. The hindquarters are squarely
developed and the coup is well-moulded. The gait of the ,Khillari
is quick and spirited.

The Khillaris of the Deccan plateau, the Mhaswad and the
Atpadi Mahal types are grayish white in color.. The color in
the males is deeper over the forequarters and hindquarters, with
peculiar gray and white mottled markings on the face. The Tapti
Khillari is white with carroty nose and carroty hooves. The
Nakali Khillari is gray with tawny or brickdust color- over
the forequarters. Newly born calves have rusty red colored poll.s,
but this color disappears within a couple of months.

The forehead in Khillaris is long and narrow with a gradual
convex bulge backwards towards the horns. A distinct groove
runs in the center of the forehead from the nasal bridge to the
center of the poll. The face is lean and long with smooth, tightly-
drawn skin. The nasal bridge is sharp and prominent. The
muzzle is frequentily mottled in color, a pink muzzle is not liked
by some breeders. Eyes are set in elongated fashion and are
rather small, though prominent and often a little bulging; thick,
wavy skin folds around the eyes give them a dull appearance
and is not often liked. Ears are small, pointed and always held
sideways. They are on an average 8.2 inches long in females and
9 inches in males, -while the average greatest width is 5 inches
in females and 4.5 in males. The ears are pale yellow colored
inside. Horns are long and pointed and follow the backward
curve of the forehead. They are placed close together at the root
and grow backwards for half the length and then turn upwards in
a smooth bow shape peculiar to this breed. The horns are thick
at the base and taper to a fine point. Black colored horns are
preferred though pink colored horns are frequently seen, espe-
ci ally in Tapti Khillaris.
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The neck is rather short. The dewlap is light with very
little fold. The htimp in males is firm fleshed and of moderate
size. The shoulderS are tightly muscled, well set in and merge
smoothly with the cylindrical shape of the body. The legs are
clean cut, round and straight. The hooves are black with digits
closely set. The base of .the hoof i.s small. The barrel is cylindrical.
The lines of the baCk and the belly are observed to be almost
parallel. The navel flap, as well as- the sheath, is tight and close
to the abdomen. Hindquarters are well muscled. The tail is
just touching the hock joint. The skin is soft and pliable though
tightly drawn over the body. The hairs are fine, short and glossy.

The average measurements of typical Khillari animals are
summarized in Table 79.

Table 79. Average Measurements of Khillari Cattle (Ware, 1941)

Functional Characteristics of the Breed

Khillari bullocks are hig'hly valued as fast powerful draft
cattle, for they can travel miles without showing any signs of
fatigue. Female stock, however, produce very little milk : besides
nursing calves satisfactorily, they produce very little extra milk.
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MEASURE Maximum MilliMUM A verage

Females
Weight, in pounds 800 700 750 .0

Length from shoulder point to pin hones, in
inches 49 40 43.8

Height at withers, in inches 51 46 49.0
Depth of chest, in inches 2 L 4

Width of hips, in inches 20 15 16.0
Heart girth, in inches 77 60 66.0

MEASURE Maximum Minimum'. Average

Males
Weight, in pounds L 400 1 000 1 100
Length from shoulder point t,o pin bones, in

inches 58 49 5:i

Height at withers, in inches 56 51 54

Depth of chest, in inches 26

Width of hips, in inches 91 18 10

Heart girth, in inches 83 74 78



Heifers, when reared under favorable conditions, attain
maturity early and are observed to calve as early as at 30 months.
Female calves at birth weigh from 38 to 43 pounds, while male
calves weigh from 40 to 45 pounds. Well-fed cows are observed to
calve every 14 or 15 months.

Bulls are observed to start their first service when they are
about 2 to 21/2 years old and are quick breeders. They are known
to have an active breeding life, of 6 to 10 years.

Bulls are broken for yoke when they are between 2 to 3 years
of age and have an average weight of 600 to SOO pounds. Though
they are broken for work early they are not castrated till they are
5 to 51/2 years old.

The bullocks are very active and willing workers but are apt
to be vicious at times. On the average, a pair of bullocks will haul
about 1,500 pounds of load in an iron-tired cart at the rate of 3
to 4 miles per hour and will cover within a working day a distance
of 25 to 30 miles. It is observed that they are very good for all
agricultural operations and perform work for 200 to 300 days in
a year at the rate of S to 10 hours per day.

Performance in Other Areas

Ceylon

It is only recently thatllari cattle were exported to the
northwestern part of Ceylon, particularly with the-intention of
improving the draft qualities of the local cattle. So far, no
records are available.

Sources of Breeding Stock and Information Regarding the Breed

The total Khillari cattle population is estimated to be 675,000
(Anonymous, 1946). During the last famine, though the total
cattle population of the Bombay State went down, it was observed
that the population of Khillari had gone up slightly. Kltillari
cattle can be bought at a number of local fairs in the tract. They
are generally held from November to January each year. There are
also fairs at Jath, Aundh and Chinchli. Hundreds of animals
are also bought for sale at the Mhaswad and Nagoba fairs which
are held during the months of November and December.
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Recently a Provincial Herd Book has been established for the
registration of purebred Khillari cattle in the rural areas.

Further information regarding the breed may be liad from
the

Livestock Expert to the Government of Bombay, Poona,
Bombay State, India;

Animal Husbandry Coinìiiissioiìer to the Government of
India, New Delhi.
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Group V

LOHANI

Origin

The Lohani. .ireed of cattle ' belongs to that general clas,s of
Zebu cattle in India and Pakistan which are found in the hilly
areas. These are a smaller type of cattle., which thrive well under
poorer conditions of breeding and are able to render useful service
as milch animals as well as working animals either for light
plowing or for transporting goods in the hilly areas, which have
poor roads. They have close resemblance to the Afgh.an type of
cattle.

These cattle are bred in the Loralai district of Baluchistan.
They are also widely distributed in the tribal areas of the North
West Frontier Province of Pakistan where they are known as
Acchai cattle.

Conditions in the Native Home of the Breed

Location, Topography (H! (i Soils

The native habitat of the breed is situated between lati ;tide
29"3' and 31.'2' north and longitude 67°4' and 7001' east. The
area. is located in the northwest side of Baluchistan and also in
the adjace.nt parts of North:West Frontier Province of Pakistan
including the district of Dera Ismail Khan. The area consists of
a series of long but narrow valleys hemmed in by rugged mountains,
which vary in elevation from 3,000 to 10,000 feet. The soil of
the valleys is reddish brown and is fairly productive. Gravel
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FIGURE 59. The Lohani
breed, found in the Loralai
district of Baluchistan., consists
of small, compact and fast
plow animals : they are also
used as pack beasts. Right :

a Lohani bull.

Lohani cows are fair
milkers, producing about
2,000 pounds of milk per
lactation. Above: a pair of
Lohani bullocks : a Lohani

cow with calf. Left.



deposits are met everywhere. On the mountain slopes very litt e
soil deposits are met with, which restricts vegetation.

Climate

The cliinate varies with elevatiOn but on the whole is dry.
The summer is cOol at higher elevations, but in the valleys the
temperature goes as high as 110°F; there is plenty of air movement,
however, which makes time climate not unpleasant. Winters are
cold.: frosts frequently occur and at higher altitudes snowfalls
are common. The average rainfall of the area is from 7 470 9

inches and the greatest amount of rainfall occurs during the
months of February and March, and again in the months of
July and August.

Vegetation

Natural vegetation is restricted to trees such as those belong-
ing to the class of juniper and pistachio at higher levels and
acacia and olive at lower levels. Varieties of grasses grow at
lower altitudes but there are hardly any grasses at higher altitudes.
Various crops, such as maize, lentils, barley, wheat and oats are
grown in the area. Straws, stovers and husks frota these crops
are used for cattle feeding.

Management Practices

On account of the demand for Lohani bullocks, every farmer
keeps 3 or 4 cattle, although the question of fodder is most
difficult in time area. Bullocks and milking COWS are usually
stall-fed with stovers. Time other stock are taken to the grazing
areas, but owing to the larger number of animals in proportion
to the available pasturage, conditions for feeding the animals
is not very satisfactory.

Physical Characteristics of the Breed

Lohani cattle are small in stature. The mature animal
measures from 40 to 44 inches in height. The head is small in
proportion to the body compared with other Zebu cattle. The
face is fiat or slightly convex between: the eyes. Horns are short
and slender, and emerge in an outward direction from time outer
angles of the poll.. Ears are short.
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The body is well-rounded and moderately long Legs are short
and the bone is dense. The skin is slight and smooth. The sheath
is very close to the body. The dewlap is thin and light. The tail is
long and the switch almost touches the dewclaws. The udder in
better specimens is symmetrical but small in size. The feet are
small and hard. The characteristic color is red with white patches
especially on the hea,d, neck and dewlap, although entire red color
is not uncommon. Average data on certain body measurements
are summarized in Table 80.

Table 80. Average Measurements of Lohani Cattle

Functional Characteristics of the Breed

This breed has not yet been much studied but preliminary
observations show that the Lohani has potentialities of milk
production and possesses at the same time good draft qualities
for the hilly tracts. The bullocks are excellent workers in the
plow and as pack animals, especially in hilly or arid tracts.
They are said to be sure footed, quick-stepping and strong-hoofed.
Carefully selected cows of this breed are reported to have yielded
an average of 2,000 pounds of milk in a lactation period of 220 days
with an average dry period of 140 days. The average calving
interval is reported to be 14 months and the average number
of lactations during the lifetime about 5.

Males are ready for service at the age of 3 to 31/2 years and
the average active breeding life of bulls is 5 years. Males to be
used for draft are castrated and put to work when they are
about 3 to 31/2 years of age. A pair of bullocks can haul about
1,000 to 1,200 pounds and travel at the rate of 3 to 31/2 miles per
hour. They can cover a distance of 15 to 20 miles in an average
working day.
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MEASUR,E Mature male Mature female Ox

Weight, in pounds
Length from shoulder point to pin

600 575 700

bones, in inches 46.07± 0.67 45.264- 0.31 50.83 -1- 1.20
Height at withers, in inches 42.07± 0.49 44.03 7,!, 0.42 48.00-k 0.65
Depth of chest, in inches 19.64± 0.27 22.23 LE 0.34 25.60=H 0.30
Wridth of hips, in inches 12.21± 0.17 13.531: 0.24 16.41 -I- 0.33
Heart girth, in inches 52 64-k 0.70 55.03+ 0.62 63.00,E 0.81
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FIGURE 60. The Ponwar breed, .found in the districts of Pilibhit
and Khan in Uttar Pradesh, are small, active and often vicious. The
bullocks are good for draft purposes: the cows are poor milkers. Above:

a Ponwar bull. Below: a Ponwar cow.



Performance in Other Areas
The breed is restricted almost entirely to its native area

along with the adjacent areas of North-West Frontier Province.

Sources of Breeding Stock and Information Regarding the Breed

Lohanis are available im their breeding areas as well as in
the cattle market at Kohat in North-West Frontier Province.

Further information about ilte breed may be obtained
fro n the

Animal Husbandry Coiinuissioner to the Glover intent of
Pakistan, Karachi;

Deputy Director of Animal Husbandry, Quetta, Balu-
chistan.

PON WAR

Origin

Ware. (1942) observed that the Ponwar breed' does not fit into
any definite group of cattle though it is a separate breed of prob-
ably more recent origin. Phillips (1944), however, classifies it
into the hill type of cattle which are found in the foothills of the
Himalayas. As seen"from the physical characteristics of this breed,
one may be inclined to accept th.e latter view. It is small and
compact with frequent white markings on the forehead, dewlap
and limbs. Black and white color is often seen in the hill type
of cattle and these featureS are also common in the Ponwar breed.
However, the horns are inclined to be lyre-shaped, which may be
due to some mixture of the nearby plains cattle. The breed is
restricted to a small geographical area of Pilibhit district of Uttar
Pradesh, India.

Conditions in the Native Home of the Breed
Location, Topography and Soi18

Animals of the Ponwar breed of cattle are found primarily
in the Pura.npur subdivision of Pilibhit district of Uttar Pradesh.
The area lies approximately between latitude 28°4' and 28°8' north

See Figure (30.
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and between longitude 790 and 80'4' east. The area is only I short
distance from the outer ranges of the Himalayas. The whole
area consists of a level plain with a few depressions but no hills.
In the center of the district a long swamp called the Mala lies
north and south dividing the district into eastern and western
halves. The River C./ointi rises from these swamps. The Puranpur
subdivision is in the eastern portion. lit contains Jarge forest
areas. The district consists almost enti .ely of alluvial soil.

Climate

It is a submontane area, having high humidity. Proximity
o hills causes a more even temperature and even the summers are

not as unbearable as in other parts of Uttar Pradesh. The annual
rainfall ranges from 5() to 65 luches. -Winter rains are heavy and
occur during the months of .Noye iber to February. Regular
summer rains front the southwest monsoon occur du -.ing the
months of July to September.

Wye t at ion

The grasses which are common in the area show remarkably
r i eh vegetative growth, but they are observed to be coarse and not
so nutritious. Paddy is extensively gro-wn in the area. As the
drainage it-; poor in most of the area, plants which can stand
waterlogging are common. The cattle are maintained on grazing
throughout the year.

an ag en tent .1),ra cl i ce

As the cattle are maintained under ranching conditions they
are not frequently handled and, being of nervous disposition, are
relatively intractable. They are reared mostly on grazing in the
forest areas. Only bullocks which are used for transportation or
cultivation are retained in lite villages and handled. Other stock
is always out in the open and rarely handled.
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Physical Characteristics of the Breed

The animals of this breed possess a small, narrow face, small
ears and big, bright eyes. The forehead is slightly concave and
often has white marking. The horns are long, upstanding and-
lyre-shaped. They measure from 12 to 18 inches in length.

The neck is short and powerful. The barrel is moderately
long. The sheath is short and tight. The dewlap is light and thin.
The hump is well-developed in bulls but it is small in cows. The
COWS have small and poorly developed udders. The tail is long
and tapering with a white switch.

Ponwar cattle are usually black and white; the color
.markings do not have any particular pattern, but large patches
of black and white are intermixed. The average height of a bull
is 50 inches, while that of a COW is about 45 inches. Bulls weigh
around 700 to SOO pounds, while the cows weigh about 600 to 650
pounds. The average measurements of Ponwar cattle are summari-
zed in Table St

Table 31. Ranges in Measureinents of Ponwar Cattle

Information supplied from the Government Cattle 13reeding Farm, Hempur, District
Naini Tal, United Provinces, India.
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MEASURE At one
yeaF

A t two
years

Mature Mature
OX

Males
\\Teight, in pounds
Length from shoulder point to pin

925 425 700 700

bones, in inches 35-36 42-43 52-53 52-53
Height at withers, in inches 37-38 43-44 52 51

Depth of chest, in inches 13-14 18-19 20-21 20-21
Width of hips, in inche' 10-11 13 16-17 16
Heart girth, in inches 43-44 54-55 65

MEA SURE At one year At two years hture

Females
Weight, in pounds 200 400 650

Length from shoulder point to pin
bones, in inches 35-36 42-43 50-51

Height at withers, in inches 37 43 48-49
Depth of chest, in inches 13-14 18-19 21-22
Width of hips, in inches 11-12 13-14 16-17
Heart girth, in inches . . . 43 53-54 62-63



actional (hai a leiistics of th 3r( ed

171).e cattle of this breed active and often fiery-tempered.
They are observed to -thrive well under free grazing conditions.
The bullocks are good for draft purposes. They are quick
movers. The animals of this breed are observed to mature late
and the majority of the heifers, calve for the first time when they
are 5 years old. The cows are poor milkers and are rarely milked
even in the flush of their production. Though the Government of
Uttar Pradesh mainta'Ais a farm for the breeding of Ponwar cattle
at lienipur, Uttar Pradesh, very little information on the func-
tional behavior of the breed is yet available.

Perfort ance in Other Arcas

The breed has not spread to other ar(?as beyond its native
tract except lo sonw nearby,. dist-±icts of Uttar Pradesh.

So ces of Breeding Stock and Information Regarding the Breed

Information regarding the breed may-be obtained from the
Animal Husbandry Commissloner to the Government of

Uttar Pradesh, Lucknow,
,N,Atitinal husbandry Commissioner to the Governn it. of

India, Nev Delhi.

SIRI

Origin

Aninuils of this bree(l ' are found lu the hill tracts around
I )ai jeel in t BengaL India) and in Hkkini and Bhutan. 1:111-Thin

is said to be the real home of Ws breed. lt is distributed from
that area to the \-ariims parts of Sikkim and Darjeeling. 'Ware
(1942) observed that if the Zebus of India were classified on the
basis of their position of the hump, which may be either cervico-
thoracic aml muscular, or thoracic and muscular-fatty, the Sinl
will be the only breed in the former group. Presumably Sill
cattle have some blood from the cattle in Tibet.
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FIGURE 61b. Sin i bullocks are good
workers and the cows are fairly good
milkers. Right: a pair of Sin i bullocks.

Below: a Sin i herd at pasture.

' ;1

FIGURE 61a. Tire Siri breed
is found in the h.illy areas around
Darjeeling, India, and in Sikkim
and BhutarL. Above: a Sin i bull.

Left: a Siri cow.
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Small cattle with similar black and white color markings are
reported by Phillips, Johnson and Moyer (1945) to occur in Sikong
Province of China, which occupies a portion of the Tibetan
highlands northeast of Bhutan. Sin i cattle crossed with Nepali
cattle look like Sin, but they can be distinguished by their color
pattern and position of hump and horns. These are known as
Kachcha Sin i Or imitation Sin i cattle.

Conditions in the Native Home of the Breed

Location, Topography and Soils

The, whole area is hilly, with elevations from 3,000 to 12,000
feet above sea level. The hillsides are mostly steep and separated
from each oth.er by deep, narrow valleys. This mountainous region
sends out numerous rivers. Owing to the configuration of the
country regular crop production is limited to a comparatively few
spots.

A distinCtive feature of Himalayan agriculture is the terrac-
ing of the Mountain slOpes for rice cultivation. On steep slopes
the labor of revetting the narrow terraces with stones is very
great, but as the site of a rice field is always selected so that it
can be irrigated from some stream, the crop is a certain one and
amply repays the labor expended. The incline of the slope, the
aspect and the elevation are important factors in the relative
fertility of such lands. Many of the terraces are too narrow to
admit the use of a plow; these are cultivated with a hoe.

Climate

At altitudes higher than 4,000 feet the climate throughout
the year is pleasant. There is heavy rainfall during the months
from June to October. The rain comes in heavy.Showers and skies
clear within a short time thereaften Winters are inclined to be
chilly and severe.

Climatological data for Darjeeling and its surroundings are
given in Table 82.
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Table 82. Climatological Data for the Darjeeling Area

Information from the Meteorological Department, Governnlent of India.

Vegetation

In the cultivated areas the chief crops grown are rice, maize,
wheat, buckwheat, millets, mustard, potatoes and oilseeds. Tea
is extensively grown in the area. The principal pasture grounds
are the forest areas between the altitudes of 6,000 and 12,000
feet. In the cold and hot seasons the lower ranges provide ample
grazing but during the rainy season it is impossible to graze in
these areas because of leeches.

Management Practices

The animals are allowed to graze throughout the year, though
the amount of pasturage is extremely scanty during most of the
year on account of limited pasture area and the large number
of animals. Milking cows and bullocks are stall-fed and they
receive rice straw, maize stover or hay along with green grass.
Very little concentrated feed is given. Dry animals and young
stock are taken for pasturing in the government reserved forests
at higher altitudes during summer months.

Physical Characteristics of the Breed

The color most frequently seen are black and white or
extensive solid black, in color patterns similar to that of Holstein-
Friesians. The animal carries a thick coat all the year round,
and it is generally believed that this protects them from heavy
rains and severe cold.

The general form of the animal is massive. The head is
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MEASURE
, OF CLIIVIATE

Jan. Feb. Mar. Apr. May June 'July Aug. Sept. Oct.

..

Nov.

...._____

Dec.

Mean maximum
temp. or. . . . 47.3 48.9 56.5 62.5 64.6 66.2 66.8 66.5 65.4 61.7 55.6 49.4

Mean minimum
temp. 01`. . . . 35.1 36.1 42.3 48.4 52.3 56.5 58.0 57.6 55.9 50.1 42.8 36.7

Humidity, per
cent at 0800
hours I.S.T. . 81.0 82.0 73.0 78.0 88.0 94.0 96.0 '95.0 93.0 86.0 78.0 76.0

'Rainfall in inches 0.55 1.10 1.84 3.85 8.70 24.26 32.31 26.12 18.38 4.5 0.78 0.24



square cut and well set on. The forehead is wide and
flat. The horns are sharp and directed forward .and slightly
upward. The ears are small.

The hump is placed well forward and is usually covered
with a tuft of long coarse hair. The position of the hump is
slightly forward compared with that of other Zebu breeds. The
.dewlap is moderately developed and the sheath in the male is
tight. Strong legs and feet are characteristics of this breed. The
hooves are broad but strong. The udders of the COWS are well
developed. The measurements in Table 83 are taken from about
500 animals in the area where the breed is found.

Table 83. Ranges in Measurements of Sin i Cattle
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MEASURE

Fem7les
Weight, ja pounds
Length from shoulder point to pin

bones, in inches
'Height at withers, in inches
Depth of chest, in inches
Width of hips, ia inches
Heart girth, la inches

At one year

:325-390

32-35
33-37
16-20
10-12
46-50

Functional Characteristics of the Breed

It is observed that the animals of this breed can stand the
rugged conditions of the mountains very well. When the animals
are brought down to the plains they do not seem to do so well.
Bullocks of the Sin i breed are eagerly sought after for draft

.400-480

36-39
38-43
22-25
10-13
50-55

_MEASURE .At one
year

At two
years

Mature
bull

Mature
bullock

Males
Weight, in pounds ;340-410 410-510 830-1200 700-1000

Length from shoulder point to pin
bones, in inches 32-36 38-41 51-64 48-57

Height at withers, in incites 37-40 40-44 43-54 42-53

Depth of chest, in inches 18-21 24-26 28-31 28-31

Width of hips, in inches 10-12 11-1;3 15-20 15-18

Heart girth, ja inches 48-51 53-56 68-78 65-74

700-90(1

48-54
42-50
96-29
15-20
66-70



purposes owing to their size and reputed great strength. The
animals have very strong feet and a pair of bullocks can haul a
load of about 2,000 ponnds at all average speed of about one mile
per hour on steep hills. 17hey are usually castrated and trained for
.work when they are about 4 years of age. They are also used
for all agricultural work such as plowing, cultivating, threshing,
el e. On an average they are observed to work for 180 to 190 days
in a year, at the rate of 8 to 10 hours per day.

The Sin i is a late maturing breed and it has been observed
that.females do not calve for the first time until they are 5 to
51/1 years old. Though there is no definite breeding season, most
of the animals are obserVed to be bred in summer. The average
weight of female calves at birth is about 40 pounds, while male
calves weigh about 50 pounds. Males are said to start serving at
about the age of 4 years, and the average breeding life of well-kept
bulls is about 8 years. It has been observed that Sin i bulls tend
to be shy breeders.

Average production of a few selected cows (records of 20
cows) has been 3,000 pounds in an average lactation period of
280 days. Superior production has been as much. as 4,250 pounds.
The fat percentage varied from G to 10 percent. Sin i cows are
fairly regular breeders and well-fed animals have an average
calving interval of about 370 days, but average animals kept under
village conditions usually produce a. calf only once in 1S to 20
months.

Performance in Other Areas

The breed is restricted to the areas mentioned above.

Sources of Breeding Stock and Information Regarding the Breed

Further enquiries regarding the breed may be made lo the
Animal Husbandry Commissioner lo the Government of India,
New Delhi, India.
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GFoup VI

DHANNI

Origin

The Dhanni breed of cattle 1 also known as Awankari, Pakhari
and Pothwari, is produced in the Attock, Rawalpindi and Jhelum
areas of the Punjab, Pakistan.

Originally the cattle found near Chakwal of Jhelum district
were called Dhanni, -while those in Tallagang Tehsil of Attock
district were called Awankari or Pakhari, and similar cattle
found near Jatli in Rawalpindi district were called " Pothwari ".
These distinctions, however, did persist for some time due to
lack of communications between the different tracts. But later
on, when communications improved and trade developed with the
neighboring districts, the breed WaS studied more closely and
the results clearly indicated that in essential features the, breed
1N-as one, and that minor local variations of uneconomic importance
(lid not justify the classification of these local variants as different
distinct breeds. Consequently it was decided to group the black
and white spotted cattle available in the above localities together
and designate them collectively as Dhanni.

Conditions in the Native Home of the Breed

Location, Topography and Soils

The area of this breed extends over the following parts of
Jhelum district, Attock and Rawalpindi, the longitudinal position
being 72° to 74° east and the latitudinal, 33' to 34° north

i. Tehsil Chakwal of Jhelum district
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I See Figure 62.
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Active and fast moving, the
Dhanni is essentially a draft animal.
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Tehsil Tallagang and a part of Tehsil Fatehjang of
Attock district;

Tehsil 'Gujark Ian arn the Jatli area of Rawalpindi
district.

The boundaries of the Dhanni. tract are, roughly, on te north,
the line of Khaire Muraf hill in Attock district; on the south,
the line of the northern slope of the Salt range and the hills
connected with it in Jehlum and Attock districts; on the east,
a line about 10 miles AVeSt of the Lahore-Peshawar railway in
Rawalpindi .ttuft Jehlum distrIcts; and on the west, a line passing
close to the hills in the west of Attock district.

The tract may be generally described as an undulating plain.
The country is rocky in parts and intersected with large rough
ravines and sandy riverbeds -which are most numerous in the
west and north of the tract.

The tract is dry and cultivation depends almost entirely on
rains. A very limited amount of land is, however, irrigated by
means of Persian -wheels along the large raVilleS and river
beds mainly for the production of vegetables. There is very

ttle land subject to inundation. A number of .mountain torrents
cut across the tract but So fa.r this water, which is not z.tvailable
all the year round, has 110t beell conserved to be utilized for culti-
vation purposes.

The soils in the Attock District are loam to clay loam to
loam and sandy; in the Rawalpindi district they are sandy loam
to stony, and in the Jehlum district heavy loam to medium and
light loam mixed up with different sizes of pebbles are found. In
general, the soil is shallow with miderlying rocks.

The altitude of the tract varies from SOO feet to about 1,600
feet above sea level.

Climate

The cold weatt er period extends froiii Decemb o March.
Average rainfall during this period is 71/2, 514 and 41/2 inches
in Rawalpindi, Attock and Jhelum districts respectively. December
and ,,Tannary are the coldest months, while the hot weather
extends from April to June which is the hottest month, the
highest temperature recorded being 118°F. Dust and thunder-
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storms with occasional rain commOnly occur. Mean relative
humidity ranges from 36 to 50 percent and the mean daily range
of temperature during these months may be between 25° and 30°F.

July to September is the rainy season. I)uring the earlier
part it is hot. Mean daily relative humidity is between 62 and
82 percent. Climatalogical data are summarized in 'fable 84.

Table 84. Climatological Data for the Dhanni Arca

Meteorological data furnished by the Director, Meteorological Depaitment, Lahore,
Punjab, Pakistan. * Other data not available.

Vegetation,

There is only a very limited amount of land available for
use as pasture. Uncultivable waste land produces some stunted
grasses during the rainy season but hardly provides any substan-
tial feeding. Preserved community areas known as llakhs provide
only light pasture and if properly maintained may be of great
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MEASURE
OF CLIMATE

.

Jan.

_

Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Rawalpindi Di-
strict

Mean maximum
temp. °F.. . 62.3 65.2 75.1 86.2 97.7 103.5 97.8 93.7 93.4 88.6 77.7 66.8

Mean minimum.
temp. °F. . . . 37.9 41.7 50.4 59.3 68.7 75.9 77.1 75.5 69.3 57.0 44.4 37.0

Relative 1111Ini-
dity at 0800
hrs. I S T 83.0 81.0 63.0 51.0 36.0 39.0 68.0 76.0 62.0 58.0 68.0 77.0

.Precipitation, in
inches . . . . 2.36 2.07 2.11 1.66 1.17 1.99 6.89 7.83 3.17 0.53 0.31 0.99

Jhelum District
Mean maximum
temp. °F. . . . 66.5 66.8 80.1 91.7 100.2 104.7 96.8 94.1 95.5 92.7 81.0 69.2

Mean in illinalltill
temp. °F.. . . 42.2 15,8 52.4 61.5 72.6 77.8 77.2 76.6 72.1 58.-1 45.2 40.5

Relative 'Humi-
dity at 0800
hrs. I.S.T. . . 85.0 92.0 65.0 52.0 45.0 48.0 75.0 82.0 71.0 73.0 92.0 82.0

Precipitation, in
inches . . . . 1.40 1.23 1.32 0.97 0.82 1.55 4.86 5.34 2.24 0.31 0.26 0.54

Attock District *
Precipitation, in
inches 1.41 1.36 1.80 1.37 0.90 1.34 4.14 5.15 0.41 0.40 0.23 0.66



use in providing grazing for the animals, though at present they
do not supply adequate :feeding. The forests in the tract are
of submontane scrub type. There are, however, a number of
fodder trees from which leaves and branches are lopped and
fed to the cattle. As the tract is frequently subjected to famines
clue to scarcity of rains, once in every two or three years these
fodder trees are of great importance in preserving cattle during
lean periods. Some of the important fodder trees are: Olea
cuspidata, Acacia modesta, Acacia arabica Baultinia variegata,
Celtis australis, Albizzia siris Greivia species, Zizyphus jujuba
and Zizyphus nummularia.

Depending on soil and rainfall, the following crops are usually
grown : wheat, barley, chickpeas, linseed, millets, maize, sorghum,
Phaseolus radiatus, P. mungo, sesame and Eruca sativa. Wheat,
barley, chickpeas, linseed and .Eruca sativa or Taramira as
locally known are winter crops and the others are grown in
the rainy season. By-products from all of these crops are used
for cattle feeding.

Management Practices

Almost every farmer in the area maintains a few animals
for breeding. In view of the good demand for Dhanni bulls and
bullocks from a:Teas in Central Punjab and North-West Frontier
Province, male stock is generally well looked after. Calves are
not 'weaned and bull calves are usually allowed the en tire milk
of their mothers for a period ranging from 6 to 9 months.
Heifers are allowed only about half the COWS' production. Bulls
are almost entirely stall-fed. They are given regular exercise
and are groomed frequently to allow the formation of a lustrous
coat. The same attention is not paid to females, and as a
result growth is frequently- slow and stunted. In Most cases,
cowS are used extensively in the1pow and are not too well-
fe'd. As grazing is very limited cattle have to depend on hortie
grown feeds of the cultivators. The following is an approximate
feeding schedule

January to Mart:lt Green wheat and green barley.
April to june Crushed wheat straw, chickpea flour and

Taramira cake.
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July to September If rains are adequate and natural
grazing is good cattle are usually carried on pastures with
slight supplement of green millets, sorghum, maize and
Phaseolus radiatus or P. mungo. otherwise these crops
supply bulk of feed.

October to December Straws of millets, sorghum, maize,
or wheat and oilcakes.

Common salt is generally given only once a fortnight but when
()Teen fodder is available salt is given more frequently.

During famine periods loppings froin trees mentioned above
are extensively used. Also a large number of cattle are moved
to the canal-irrigated areas of the Punjab.

Physical Characteristics of the Breed

Dhanni cattle are medium-slzed, compact, active animals and
the bullocks are much prized as draft animals. The predom-
inant color in the great majority of animals consists of black
spots of varying dimensions scattered on a white coat, resem-
bling that of a Dalmatian dog. These black spots are often seen
.with black hair in the center and white on time margin and at
times are entirely covered with .white hair. Animals with red
patches are occasionally seen but are not liked by the breeders.

They have a comparatively long body with straight back.
The head is moderate-sized with a straight profile and small
horns which emerge laterally directed upward and outward.
Horns are usually 3 to 5 inches in length. Ears are medium-
sized, carried horizontally and pointing obliquely backwards and
should not droop.

The hump is well-developed, upstanding and rounded, with
firm fleshing. The skin is generally tight, with a barely percep-
tible sheath, and a thin, small dewlap. The hair iS short and
lustrous, but with advancing years and underfeeding, cattle
usually show coarseness. Hoofs are black, medium-sized and strong.
The digits are close together. The tail is thin and short and the
tuft is usually white and extends up to the fetlock. In cows the
udder is poorly developed, and time, teats are small and usually
black in color.

Large head, large horns, drooping ears, long legs, pendulous
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sheath and dewlap, whole red or gray color are considered unde-
sirable characteristics in the breed. Average data on certain
body measurements are, summarized in Table S.

Table 85. Average Measurements of Dhanni Cattle
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Numbes sampled are showa it' -brackets.

Functional Characteristics of the Breed

The Dhanni breed is usc-,q1 primarily for draft purposes,
a ad milk production has not received the same amount of at-
tention as draft qualities. As the cows are also used in the
plow and are underfed, their milking potentialities seldom have
a chance to develop. However, a Dhanni Cattle Breeding Herd
Book scheme was started in the year 1938 and under this
scheme purebred animals are 'registered and their milk pro-
duction is recorded. Average data on milk production are pre-
sented in Table 86.

Male s
Weight, in pounds
'Length from should r inint

to pin bones, in inches

;300 - 100

45.31+0.96 (16)

800 - 1000

57.22+0.23 (69)

1000 - 1200

58.61j-0.71 (50)

11150 - 1300

50.32+0.82 (36,
Height at withers, in inches 17.62+0.96 (16) 59.98+0.15 (70) 53.32+0.34 (50) 53.61+0.11 (36)
Depth of chest, in inches 22.5 +0.25 (16) 21.18+0.21 (25) 28.76+0.25 (50) 29.12+0.28 (361
Width of hipe, in inches 11.62+0.78 (16) 15.71+0.22 (25) 19.78+0.25 (50) 21..08+0.26 (26)
Heart girth, in inehe, 55.31+0.44 (16) 68.77+0.21 (72) 75.16+0.49 (50) 76.48+0.51 (36)

MEASURE At one year At two years Alature

Fem ales
Weight, in pounds . . . 300 - :350 700 - 850 750 - 900
Length from shoulder point
to pin bones, in inches 14.26+0.82 (16) 52.46+0.20 (78) 54.48+0.55 (100)

Height at withers, in inches 45.81+0.78 (16) 47.95+0.11 (80) 49.69+0.11 (100)
Depth of chest, in inches 20.64+0.24 (16) 23.70+0.59 (20) 23.41+0.23 (36)
Width of hips, in inches 14.03+0.72 (16) 15.50+0.22 (20) 17.41+0.04 (36)
Heart girth, in inches . . 53.42+0.46 (16) .61.15+0.23 (78) 66.41+0.62 (100)

MEASURE At one year At two years Mature bull Mature In en



Table 86. Milk Production of Dhanni Cows per Lactation

Numbers sampled are shown hi brackets.

The average production of Dhanni COWS thus far recorded
is 1,684 1 28.37 pounds in a lactation period of 228 I 2.18 days.
However, there is considerable variation ranging from 1,520
pounds to 3,400 pounds. It is estimated that at least 25.1)erce1t of
the COWS are capable Of producing 2,500 pounds of milk in a
lactation period.

The average, calving interval is 33.86 I 0.03 months, based .

on 459 records. Average number of lactations during life as calcu-
lated, based on 116 records is 5.12 0.17. Average age at first
calving, based on 67 records is 40.33 + 0.24 months. About
10.4 percent of the 1,llinia1s calved at an age of about 30 months.

Except for a slight peak period of matings between the months
of May to August, the distribution of matings is usually uniformly
spread throughout the year. Ùsually the males are brought
with greater care and are better fed timan females. Ordinarily
the young bulls are allowed to serve when they are about 21/2
years old. The breeding records of bulls working ill Inianni.
Cattle Breeding Scheme (88 samples) show that the active breed-
ing life of bulls is 7.2 1 0.44 years. They are quick at breeding

. and apt to be vicious in handling.
Dhanni bullocks are strong, compact, active and fast moving.

They are extensively used for lifting water from wells and for
making embankments in the fields and also for the levelling
of fields. 13ullocks move in short but rapid steps, a characteristic
feature of this breed. They are castrated at the age of 31/2 to 4
years. As purebred Marini bulls are in great demand for breeding
purposes in other areas, only second rate animals are used for
bullocks.

A pair of bullocks can haul a load of 2,500 to 3,000 poundS in
an iron-tired cart on uneven dirt track. In a working day of
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r______
REGION

Average
production of

tested cows

Average production
of cows producing

between 2,000-2,499
pounds.

Average production
of cows above
2,500 pounds.

Chakwal i 740+ 47 (87) 2 205+ 41 (17) 2 800± 520 (4)
Tallagang 1 700± 45 (95) 2 180+ 102 (18) 2 900+ 500 (0)
jatli l 520+ 48 (73) 2 250+ 247 (9)



8 to 10 hours they cover a distance of 25 to 30 miles. As a pack
animal, a bullock carries anything from 300 to 500 pounds. Plow
bullocks usually work 8 to 10 hours a day during winter months
but during summer they are not worked for more than 5 to 6 hours
a day.

Meat qualities have never been studied.
No genetic traitc have yet been studied, but general observation

suggests that Dhanni color markings are dominant over solid
color. On the whole, Dhanni cattle are hardy, though no specific
studies are available regarding resistance or otherwise to several
cattle diseases.

Performance in Other Areas

In other areas not far removed from the Dhanni tract,
Dhanni cattle are being introduced both for grading up the local
cattle as well as for purebreeding of Dhanni herds. These, areas
include Mianwali district, of Punjab, Pakistan; Shaltpur district
of Punjab, Pakistan; and in sotne adjacent districts of North-
West Frontier Province of Pakistan.

In the ilianwali district, Ivhere the climatic, conditions are
a little more rigorous and feeding facilities are, inadequate, these
cattle, have not achieved any progress. Average milk production
of tested COWS (118) .WaS 1375 1 8.2 lbs., while average production
of the better cows (5) WilS 2140 1 35.5 lbs.. The average lactation
period was also of a shorter duration 192 2.6 days (117 cases).

In the Shahpur district, on the other hand, where ample
fe,ed is available throughout the, year on account of availability
of irrigation facilities, the average production of te,sted cows (96)
was 2,115 1 56 lbs. while average production of superior cows
(41) was 2,305 1 40 lbs.. Average lactation period was 243 1 3.4
days. Though the, production was as good as or superior to the
production in the home tract of the breed, it is claimed that
the male animals in this area do not show the same finish as the
animals in their home tract. It is suggested that ample, supply
of green roughages with very little concentrates make the animals
slightly paunchy.

Since 1928, Dhanni bulls were introduced to grade up the
local cattle of some of adjacent districts of North west Frontier
Province. 'Wherever the climate wa,s very cold and feed condi-
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tions were loor Dhanni cattle did not do so well. However, in
Haripura in the 1-lazara district, Dhannis llave done well, partly
due to better management on the part of the breeders and also due
to better feed conditions.

Sources of Breeding Stock and Information Regarding the Breed

The total Dhanni cattle, population is estimated to be 1,225,000,
70 percent of which is in the Punjab, while the balance is in
North-West Frontier Province. Dhannis are mostly marketed in
the cattle fairs at Gulshah (Sialkot), Lyallpur, Fatehganj, Gonda],
Tallaganj (Attock), ChakAval (Jhelum), and Rawalpindi.

For further information regarding the breed, enquiries may
be made to the Deputy Director of Animal Husbandry, Rawalpindi,
District, Rawalpindi, West Punjab, 'Pakistan.

251



LITERATURE CITED

_ANONYMOUS. 1908. Imperial Gazetteer of I mi ia. Vol. X111. 'file Cla-
rendon Press, Oxford.

--- 1926 (a). The Kankpef breed of 0 al arat. Breeds of cattle,
lu tlie Bombay Presidency. Leaflet No 9. Departmeitt of Agri-

.culture, Bombay, India.
- - --- 1926 (b). The Sinai op Red Karachi breed. Bree,ds of'

cattle in the Bombay Presidency. Leaflet No. 11. Department
of Agriculture, Bombay.

1926 (c). The Krishna Valley breed. Breeds of cattle in
the Bombay Presidency. Leaflet No. 15. Department of Agricul-
ture, Poona, Bombay.

--- 1926 (d). The Khillari breed of cattle. Breeds of cattle in
the Bombay Presidency. Leaflet No. 16. Department of Agriculture,
Bombay.--- 1926
Bombay
Boinbay.

1926
13ombay
1.3onabay,

1941. ..11 records of cattle in approved dairy farms in
India. Mise. Bulletin No. 36. Imperial Council of Agricultural
Research, New Delhi, India.

---- 1946. Report an the marketing of cattle in India. Agricultu-
ral Marketing in India. 1Nlanager of Publications, Delhi, India,.

---- J947. Definition of characteristics of the Gir, Guzerat, Nelore
a ).1(1 Indic - Brazil breeds. Soci ed a d ° _Rural do Triangulo
Uberaba, 13razil.

--- 1949 (a). Liestoc1c wealth of Pakistan. Cooperat ion a nd
Marketing Adviser. Manager of Publications, Karachi, Pakistan.

1949 (h). Paginas Agricolas. 1 o Concurso Anual (le Bois
Gordos da RegiAo de Aracatuba. Directorate of Agricultural Publicity,
Ministry of Agriculture, Brazil.

--- 1950. A brief review of the progres,s and pi.ese,?tt positiolt
regarding productivity of livestock in Lydia. Ministry of Agriculture,
New Delhi, India. Manager, Government of India Press, New Delhi,
India.

A GCA RAVA LA, A. C. 1952. _Annual report of the Civil Veterinary Department,
East Pubjab, India, for the year 1950-51.

A1TEoN, E. H. 1907. Gazetteer of Sind Province. Government of India
Press, Delhi, India.

BAKER, A. L. and W. H. BLACK. 1950. Crossbred types of beef cattle
for the Gall Coast Region. Circular No. 844. U. S. Department of
Agricultilre, Washington, D. C., U.S.A.

BALDREY, F. S. MEJOR. 1909. The indigenous breeds of cattle in Rajputana.
Supernitendent, Government Printing Press, Calcutta, India.

BENJAMIN, K. T. and K. K. Hmr. 1949. Colour in Kangayana breed.
Indian Vetel'iwtyy . TO U yrycl. No. 25: pp. 447-448.

(c). The
Presidency.

(f). The
Presidency.

Antrit jrahal breed. Breeds of cattle in the
Leaflet No. 17. Department of _Agriculture,

Tharparkar bre,cd. .Breeds of cattle in the
Leaflet No. 19. Department of A.griculture,



13HA_TTACHARYA, P. et al, 1950. Incidence of Twinning in Indian cattle.
Proceedings of the 37th Indian Science Congress.

- - 1950. Gestation, period of Indian breeds of cattle. Proceeding of
the 37th Indian. Science Con.gress.

1952. Gestation period of Indian, breeds of cattle. Proceedings of
the 39th Indian Science Congress.

W. H. 1938. Beef-cattle breeds. Farmers' Bulletin No. 1779.
U. S. Department of Agriculture, Washington, D. C., U.S.A.

BoN. ..mA, J. C. 1952. July 16. Heat tolerant cattle bred at Mara. The
Parm,ers' Weekly, Bloemfontein, S. Africa..

BbitGEs, O. A. 1946. 0 Zebu do Brasil....Ubera,ba, Soc. Rural do Trian-
gulo Mirteiro. Estabeleeim.ento Gráfico, Triangulo, Uberaba.

DAs GUPTA, SATISH C. 1945. The cow in India. Vol. 1, pp. 148-149
and pp. 264-271. Khadi Pratisthan, 15 College Sq., Calcutta, India..

'D.ASTITR, N. N. an:I Z. R. KOTHAVALLA. 1946. Indian Dairy industry.
Its history and recent developments. The Rural India. Nov. and
Dec. 1946.

DIACK, A. H. 1893-97. Gazetteer, Dera Ghazikhan, Government of India
Press, Calcutta, India.

DUCKWORTH, J. and G. B. RATTRAY. 1.948. The three-quarter bred
Holstein Zebu heifer. The Empire Journ,al of Experimental Agri-
culture. Vol. XVI No. 61: pp. 14-22.

FAULKNER, D. E. 1950. Livestock Improvement in Kenya. A paper
presented te the Conference on the Improvement of Livestock
under Tropical Conditions. The Institute of Animal Genetics,
Edinburgh.

FoHnmAN, M. H. et al, 1951. Progress report of the Red, Sindhi cross-
breeding experiment at Beltsville, Mary/and, U.S.A. BDI-mf-128.
Bureau of Dairy Husbandry, U. S. Department of Agriculture, Wa-
shington, D. C., U.S.A.

JOHNSON, CHARLES WILFORD. 1951. The origin and domestication of
Bos indicus. The Cattleman. Vol. '38, No. 2: p. 17. Texas -A:nc.1

Southwestern Cattle Association Inc., Burk Burnett Bldg., Fort
Worth. 2, Texas.

KAURA, R. L. 1950. Cattle development in the Uttar Pradesh. Department
of Animal Husbandry, Uttar Pradesh, Lucknow,

KEATINO, G. F. 1917. A note on cattle in Bombay Presidency. Bombay
Agricultural Bulletin No. 85.

KOTHAVALLA, ZAL. R. and K. P. R. KARTHA. 1939. Agriculture and
Livestock in India, 'Vol. 9: pp. 251-271. Government of India Press,
Delhi, India.

KRISTNASAMIENGAR, A. and H. T. PEASE. 1912. Note on the cattle of
illysore. Government of India Press, Calcutta, India.

LALT H. K. Dentition in Indian cattle. Th,e Indian Journal of Vete-
rinary Science and Animal Husbandry. Vol. 18: pp. 37-39. Govern-
ment of India Press, New Delhi, India.

LAXMINARYAN, H. 1.950. Performance of Animals which completed
lactations by IVIarch, 1950, at the Indian .Dairy Research In stitute, Ban-
galore. Indian Farming. Manager of Publications, Civil Line;i,
Delhi, India.

LECKY, T. P. 1949. The Hope Jersey. :Bulletin No. 42. Department
of Agriculture, Jamaica, British. West Indies.

LEE, DOITGLAS H. K. and RALPH W. PHILLIPS. 1948. Assessment of the
adaptability of livestock to climatic stress. Jownal of Animal Science.

T01. 7, No. 4: pp. 391-425.
LITTLEWOOD, R. W. 1933. A. note on the Ongole breed of cattle. Madras

Agric,ultural Journal. Vol. 20: p. 355. AoTiculture and Research.
Institute, Coimbatore, S. India.

- 1936. Livestock in Southern India. Superintendent, 'Government
Press, Madrás.

253



MANRESA , M. and N. C. REYES. et al, 1940. The influence of atmospheric
temperature upon haemoglobin and other constituents in the blood
of cattle. The Empire Journal o f Experimental Agriculture. Vol. 8:
pp. 97-100. Oxford University Press, Amen Hatise, Warwick Sq.,
London, E.C.4.

MA RsH, T. W. and V. DAws o N . 1947-1,948. Animal Husbandry in Ma-
laya. Malaya Agricultural Journal, Vol. 30: pp. 133442; 204-211.
Vol. 31

'
pp. 102-114; 157-179. The Malayan Information Agency,

.57 Trafalgar Sq., London, W.C.2 (or: Department of Agriculture.
S. S. and F. M. S., Kuala Lumpur, RMS.).

MAsoN, L L. 1951. A world dictionary of breeds types and varieties of
livestock% Technical Conummication No. 8. Commonwealth Bureau
of Animal Breeding and Genetics, Edinburgh,

MeTsAAc, P. M. 1941. Livestock in Mysore. Mysore Agricultural Journal
Vol. 20: pp. 53-61. The 111y-sore Agricultural and Experimental
Union, Seshadri Road, Bangalore, India.

- - 1941-1942. The Arnrit Mahal cow as a milk animal. Mysore,
Agricultural Journal. Vol. 20: pp. 128-129.

MEADows, D. 1915. Report on the Dhanni breed of cattle. Superinten-
dent, Government Printing Press, 'Punjab.

MINCHIN, C. F. 1907. Gazetteer of Sarwan, Kachhi and Jhalwan. Go-
vernment of India Press, New Delhi, India.

NANDA, P. N. 1938. Dhanni breed of cattle. Agriculture and Livestock
in India. Vol. VIII. Agriculture and Livestock in India, Delhi,

OLvER, A. 1936. The inadequacy of the dual purpose animal as the goal
in cattle breeding in India. Agriculture and Livestock,. in India.
Vol. VI, Part IV: pp. 389-396. pp. 389-396. Agriculture and Livestock.

in India, Delhi, India.
- 1938. A brief survey of the important breed,s of cattle in India.
Misc. Bulletin No. 17. The Imperial Council of Agricultural Research.
New Delhi, India.

.PARR, VIRGIL V. 1924. Brahman (Zebu) cattle. U. S. Department of
Agricultural Farmers 13ulletin No 1361. Superintendent of Docu-
ments, U. S. Government Printing Office, Washington 25, D. C.,
U.S.A.

PATEL, M. D. 1945. Red calves in Kanlerej cattle, a hereditary character,
and The weight at birth of calves of Kankrej cattle (abstract).
Indian Science Congress. 32d. Nagpur Proc. pp. 3-36.

PATTABHIRAM, D. 1943. Estate farming in India, XI. The Palaya Kottai
Cattle Farm, Indian Farming. Vol. 4: pp. 227-231. Manager of
Publications, Civil Lines, Delhi, India.

PHILLIPS, RALPH W. 1944. The cattle of India. Journal of Heredit.
Vol. 35 (9): pp. 273-288. American Genetic A.ssociation, Wash-
ington, D. C.

- 1946. Adaptability of cattle to tropical and subtropical climates.
The Cattleman. June 1946. Vol. 17, Texas and Southwestern Cattle
Association Inc., Burk Burnett Bldg., Fort Worth 2, Texas.

1948. Breeding livestock, adapted to unfavorable environments.
Food and Agriculture Organization of the United Nations, Agricultural
Studies No. 1. Washington D. C., U.S.A., and Ronae, Italy.

-, R. G. JoHNsoN and R. T. MoYER. 1945. The livestock, of
China. U. S. Department of State Publication No. 2249.
Washington, D. C., U.S.A.

RAMAN, P. K. and V. SATAKOPAN. 1948. Evaporation in India calculated
from other meteorological factors. Scientific Notes, Vol. VI, No. 61.
India Meteorological Department, Manager of Publications, Government
of India, Delhi, India..

254



RHOAD, A. O. 1949. The Santa Gertrudis breed. journal of Heredity
40 (5): pp. 115-126. American. Genetic Association., Washington,
D.C., U.S.A.

RIGOR, T. V. and PALICTE, L. J. 1949. Observation.s on Red Sindhi
cattle III. The actual milk production. Philippine Journal of Animal
Husbandry. Vol. 10, No. 3: pp. 269-274.

RUSOFF, L. L., J. B. FRYE, and G. W. Scow, 1951. Blood studies of
Red Sindhi-Jersey crosses. Hemoglobin, hernaerit, plasma calcium
and plasma inorganic phosphorus values of Red Sindhi-Jersey daughters
an.d their dams. Journal of Dairy Science. Vol. XXXIV, No. 12:
pp. 1145-1150. American Dairy Science Association, U.S.A.

SASTRI, M. KRISHNA. 1943. Observations on the yield of milk in Amrit
Mahal cows. Mysore Agricultural Journal. Vol. 22: pp. 12-14. The
Mysore Agricultural and Experimental Union, Seshadri Road, Ban-
galore, India.

SHIRLAW, LESLIE HAMILTON. 1940. A short history of Ayurvedic vete-
rinary literature. The Indian Journal of Veterinary Science and Animcd
Husbandry. 10 March 1940: pp. 1-39. Government of India Press,
Calcutta, India.

SINGH, ALAM and D. R. YERMAN. 1950. The Agricultural College
Dairy Farm at Kanpur. Agriculture and Animal Husbandry, Uttar
Pradesh. Vol. 1, No. 5, pp. 36-40. Bureau of Agricultural Infor-
mation, U. P. Department of Agriculture, Chota Chatar Manzil,
Lucknow, India.

SINGH, INDER and HARBANS SINGH. 1936. A survey of the breeds of
cattle in India. Lahore Bookshop, Nisbett Road, Lahore.

SINGH, S. and P. BHATTACHARYA, 1949. Inheritance of synclaetylism
in Hariana breed of Cattle. Indian Journal of Veterinary Science
and Animal Husbandry. Vol. 19: pp. 153-159. Government of India
Press, Calcutta, India.
- and R. K. TAN-DON, 1942. - The occurrence of syndactylous
calves in Hariana cattle. The Indian, J ournal of V eterina7 y Science
and Animal Husbandry. Vol. 12, p. 61. Government of India Press,
New Delhi, India.

SAITTII, V. A. 1923. The Oxford history of India.
Clarendon. Press, Oxford.

SMITH, W. 1930. The Harian.a breed. Journal
Animal Husbandry and Dairying in India.
Calcutta.

VET0A, JOAO SOARES. 1945. Membros flexion.ades. Um factor hereditaris
subletal recessivo simples, nas Lucas Zebuinas Gir e Indubrasil. Revista
de Facultade de Medicina Veterinaria, Vol. 3: pp. 101-108. Univer-
sidad de Sao Paulo, Brazil.
- 1949. Desenvolvimento Ponderal de Animais Das Racas
Indianas, do Nascimento aos 24 Meses, Criados na Fazenda
Experimental de Crieao « Getulio Vargas ». Revista da Faculdade de
Medicina Veterinaria. Vol. 4 - Faso. Dec. 1949, pp. 63-97. Universidad
de Sao Paulo, Brazil.

VILLARES, J. BARISSON. 1943. 0 valor da termometria na aclimacao
genetica do gado bovino. elimatologia Zootecn,ics, No. 149. Emprésa
Orrkifica da « Revista dos Tribunais » Ltda., Sao Paulo, Brazil.

WAHID, ABDUL. 1952. A report on, the Tharparlcar breed (unpublished).
WARE, F. 1938. Definition of characteristics of seven breeds of cattle of

all-India importance. 3rd Edition. Misc. Bulletin No. 27. The
Imperial Council of Agricultural Research, New Delhi, India.- 1941. Tharparkar and Thari cattle. Indian, Farming. Vol. 2:
617-621. Manager of Publications, Civil Lines, Delhi, India.

2nd revised edition.

of Central Bureau for
Vol. 3: pp. 107-118.

255



AV RE, F. 1941 Definition and characteristics of Dhanni and Khillari cattle-
and Nili, Ravi, and Surti buffaloes. Misc. Bulletin No. 47.
Imperial Council of Agricultural Research, Manager of PublicationS,
Delhi, India.

1942. The cattle of India and their developinent. The Indian
Journal of Veterinary Science and Animal Husban,dry. Vol. 12, Part. 1,
pp. 62-72. Government of India Press, New Delhi, India.
-- 1942. A further survey of some important breeds of cattle and
buffaloes in India. Misc. Bulletin. No. 54. Th.e Imperial Council of
Agricultural Research, New Delhi, India.

WILLIAMSON, G. 1947. The Tharparkar or Thari breed of cattle. Defini-
tion of characteristics. Indian Farming, Vol. 8: pp. 64-69. Manager
of Publications, Civil Lines, Delhi, India.

WRIGHT, J. 1952. The Jamaica Hope - a Negv Breed of Dairy Cattle.
Department of Agriculture, Hope, Kingston, Jamaica, British 'West
Indies.

FIRENZE, 1953 - STABILIMENTI TIPOLITOGRAFICI VALLECCIII



SALES AGENTS FOR FAO PUBLICATIONS

ARGENTINA: Editorial Sudamericana, S.A. Alsina zoo, Buenos Aires.
AUSTRALIA: 11.A. Goddard Pty., zssa George Street, Sydney.
AusfRIA: Wilhelm Frick Verlag, Graben 27, Vienna 1.
BELGIUM: Agence et rviessagerie de la Presse, 14122 Rue du Persil, Brussels.
BRAZIL: Livraria Agir, rua Me

'
xico 98-B, Rio de Janeiro.

CANTADA: The Ryerson 'Press, 299 Queen Street West, Toronto 2, Ontario.
COLOMBIA: " Agricultura Tropical," Avenida Jiménez No. 8-74, Bogota.
COSTA RICA: Trejos Hermanos, Apartado x3x3, San Jose.
CUBA: Rene: ic Smedt, Lit Casa Belga, O'Reilly 455, Havana.
CYPRUS: Marcos E. Constantinides, P.O. Box 473, Nicosia.
DENMARK: Einar Munksgaard, Norregade 6, Copenhagen K.
ECUADOR: " La Hacienda ", Malecon 710-711 y Roca, Guayaquil.
EGYPP: Libraire de la Renaissance d'Egypte, 9 sh. Adly Facha, Cairo.
EL SALVADOR: .Manuel,Navas y Cia., la Avenida Sur 35, San Salvador.
FINLAND: Akateeminen. Kirjakauppa, Keskuskatu.,
FRANCE: Les F.ditions A. Pedone, 13 rue Soufflot, Paris 5c.
GERMANY: Paul Parey, Lindenstr. 44-47, Berlin SW 68.
GREECE: "Eleftheroudakis", Constitution Square, Athens.
GUATEM.ALA: Goubaud y Cia., Ltda., 51 Avenida Sur No 28, Guatemala.
HAITI: Max Boucherau, Librairie "A la Caravelle", P. 0. Box, IIIB, Port-au-Prince.
ICELAND: Halldor Joasson, Mjostracti 2, Reykjavik.

Jonsson and Juliusson, Gardastraeti 2, Reykjavik.
INDIA: Thc Oxford Book and Stationery Co., Scindia House, Nev.- Delhi;

The Mail, Simla; r7 Park Street, Calcutta;
Messrs. Higginbothams, Mount Road, P.O. BON: 31x, Madras;
Kitab Mahal, Publishers, 235 llornby Road, Bombay.

IRELAND: The Controller, Stationery Office, Dublin.
ISRAEL: Blumstein's Bookstore Ltd., P. 0. Box 4154, Tel Aviv.
ITALY: Libreria Intemazionale, Ulrico Hoepli, Galeria Piazza Colonna, Roma.

Libreria Internazionale, Dr. 'Romano Romani, via Meravigli 16, Milano.
JAPAN: Maruzen Company Ltd., Tori-Nichorne 6, Nihonbashi, Tokyo.
LEBANON: Librairie Universelle, Avenue des Fran.gais, Beirut.
MEXICO: Manuel Gómez Pczuela e Hijo, Donceles 12, Mexico, D. F. -
NETHERLANDS: N. V. Martinus Nijhoff, Lange Voorhout 9, The Hague.
Nr.w ZEALAND: Whitcombe & Tombs Ltd., Auckland, 'Wellington, Hamilton, Chris church, Dunedin

Invercargill, Timaru.
NORWAY: Johan Grundt Tanum Forlag, Kr. Augustsgt. 7a, Oslo.
PAKISTAN: Bast: Parcos Publications, 2 Inglis Rd., P. O. Box 13,

Ramna'
Dacca,

IVest: Ferozsons, 6o The Mall, Labore; Variawa Bldg., MOLeod Rct.,Karacin; 35 The Mall, Peshawar
PERU: Libreria Internacional del Peru,

S.A.'
P. O. Box x417, Lima.

PHILIPPINES: D. P. Pérez Company, r69 Riverside, San Juan, Rizal.
PORTUGAL: Livraria Bertrand, S.A.R.L., 73-75 Rua Garret, Liaban.
SPAIN: Aguilar S.A. Ediciones, Juan Bravo 38, Madrid;

Jose Bosch Librero, Ronda Universidad IT, Barcelona;
Salvat Editores, S.A., 41-49 Calle Mallorca, Barcelona.

SWEDEN: C. E. Fritze, Fredsgatan 2, Stockholm 16;
Henrik Lincistahls Bokhandel, Odengatan ,22, Stockholm.
Gun-mats AB, Gdteborg.

SWITZERLAND: Librairie Payot, S. A. Lausanne and Geneva; Hans Raunhardt, Kirchgasse 17, Zurich x.
SYRIA: Librairie Universelle, Avenue Fottad xer, P. 0. Box 336, Damascus.
TAIWAN: The World I3ook Company Ltd.,,99 Chungking South Road, Section x, Taipeh.
THAILAND: Requests for FAO publications should be addressed to FAO Regional Office lar Asia

and the Far EMT, Maliwan Mansion, Bangkok.
TURKEY: Librairie Hachette, 469 Istiklal Cadclesi, Beyoglu, Istanbul.
UNION OF SOUTH AFRICA: Van Schaik's Book Store Pty, Ltd., P. 0. Box 724, Pretoria.
UNITED KINGDOM.: H. M. Stationery Office, P. O. Box 569, London S.E.I.
UNITED STATES OF AMERICA: Columbia University Press, International Documents Service,

2960 Broadway, New York 27,, N. Y.
URUGUAY: Hector d'Elia, Oficina de Representacion de Editoriales, x8 de Julio 1333, Montevideo.
VENEZUELA: Suma S.A., Sabana Grande roz, "El Recreo", Caracas,
YUGOSLAVIA: Drzavno Preduzece, jugoslovenska Knjiga, Belgrade.

Requests from countries where sales agents have not yet been appointed may be sent to: FAO Documents
Sales Service, Food and Agriculture Organization of the United Nations, Viola (Jae Terme di
Caracalla, Rome, Indy.

FAO publications are priced in U. S dollars and pounds steding. Payment to FAO tales agents,
rnay be made in local currencies.



PRICE: US$ 3.00 or 157


	ZEBU CATTLE OF INDIA AND PAKISTAN

	Acknowledgment

	Conversion factors

	CONTENTS
	Introduction
	Classification of Zebu Cattle
	Method of Presentation
	Group I
	Kankrej

	Kenwariya

	Kherigarh
	Malvi

	Tharparkar or Thari


	Group II

	Bachaur 
	Bhagnari

	Gaolao

	Hariana

	Krishna Valley

	Mewatt

	Nagori

	Ongole

	Rath


	Group III

	Dangi

	Deoni

	Gir

	Nimari

	Red Sindhi

	Sahiwal


	Group IV
	Amrit Mahal

	Hallikar

	Kangayam

	Khillari


	Group V
	Lohani

	Ponwar

	Siri


	Group VI
	Dhanni


	Literature cited






