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FOREWORD

India has a vast repository of domestic animal biodiversity with a large number of breeds
of all livestock and poultry. The diversity of domesticated livestock breeds was developed due to
vears of evolution adapted to specific ecological niche and local need. There are 30 well-defined
breeds of cattle in India which represent less than 135 per cent of the total cattle population. The
share of India in terms of number of breeds in our country is 7 75 per cent of the total world

cattle breeds,

Each of our breed should be regarded as a collection of special genes designated to serve
specific purpose(s) in particular agro-ecological zones and a valuable genetic resource. They
have been endowed with unique qualities like tolerance to high heat and humidity, resistance to
dizeases and ability to survive under severe nutritional stress, Nowadays, the breeds of different
livestock species show serious decling in their numbers due to reduction in the need for animal
draught power, more emphasis on rearing erossbred cattle and fast changing socio-cconomic
levels and needs of farmers. The loss of diversity shall reduce the options available to the

breeders 1o meet the unpredictable requirements of the future.

Many good things are lost to the world through lack of recording and publication. Among
the draught breeds of cattle in India, Kangayam is known for its excellent draught qualities and
hardiness. The monegraph on Kangayam cattle 15 a complete record of this popular breed from

the early duys of its origin to the present day. Tt contains the entire spectrum of evolution of this breed.

The authors had conducted a survey of the breed for a period of three yvears in the breeding
tract and had collected complete data for its characterization and evaluation and also reported
the existing managemental practices. In addition, the monograph updates the compilation of all

information and research works carried out on Kangayam catile since beginning of 20™ Century.



They have also reported the population status of Kangayam in the tract and reason for its declis
and genetic crosion and important considerations for its conservation. The details collected an
compiled elucidate better qualities and potentialities of Kangayam as a superior draught breed
With such wealth of data available it must be possible for the experts in the line to plan and
programme properly and bring about rapid development of the breed.

Iappreciate the efforts of the authors in collecting all the information and compilation of
the monograph, [ hope the monograph would provide the basis for establishing norms of the

breed and serve as a ready reference for the policy planners, cattle breeders and research

Flace Chennai - 600 051 (P. THANGARAJL)
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workers for future genetic characterization and conservation.
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PREFACE

Cattle are known to have been domesticated about 10,000 years ago and the traction
power of the ox in the earliest stages of its domestication marked a turning point in the develepment
ofagriculture. Cattle are the most numerous of the domestic animals and the present population
15 about 1300 millions. About 800 breeds have been identified and one-quarter of them are found
in Asia. One of the enduring images of Indus Valley civilization is a bull with lyre horns and now
there are 30 breeds of cattle in India. The southern peninsular region has the largest number
and breeds of draught cattle. Specifically, Tamil Nadu and Kamataka are the states in which
draught cattle had played a pivotal role. Tamil Nadu is unique in having several breeds and

varieties (ecotypes) of draught cattle.

Cattle were equated with wealth even during Sangam Age of the Tamils. Cattle were
always part and parcel of “Mullai” (forest region) landscape, The prelude to wars between
chicftains or kings in ancient Tamil country was the invading army taking possession or plundering
of herds of cows of the enemy. Catile wealth was a symbol of prestige though there is a sicep
decline in the belief. Draught cattle played significant roles during peace and war. Draught cattle
are the cornerstone of agriculture although mechanization and electrification have replaced them
in a significant way The Amritmahal, the progenitor of draught cattle in these states and its
close cousin, the Hallikar were used for transport of cannons and equipage not only during
Mysore Wars, but were also employed as far away as Afghanistan and Mesopotamia by the
British army during the late 19* and early 20® Centuries. The Amritmahal and Hallikar acquitted

themselves admirably Times have changed and so does the importance of draught cattle.

The main aim of this monograph 15 to collate all essential data and information concerning
the Kangayam caitle and bring together previously non-united areas of research. Though
considerable information is available on morphology and physical traits of Kangayam cattle, data
on body weight at different ages are very few. Similarly concerted efforts were not made to
study the phenotypic and genetic parameters of production traits. Quantitative data are lacking

on draught capacity and related parameters and this needs to be addressed in future studies.




Critical studies on physiological norms, milk constituents and genetic relationship between
draught capacity and milk production are needed. Detailed investigations on male reproductien
and seminal attributes are also required. Marketing and movement of Kangayam cattle 1o Kerals,

mostly through Pollachi needs comprehensive study.

The market prices of Kangayam cattle at different periods during the past 100 years
have also been compiled for the purpose of comparison. The Government of Tamil Nadu issued
a few orders on the breeding and conservation of Kangayam cattle and they have also beea
appended. Whorls or lucky marks are still important in determining the price of cattle and the

prevailing beliefs as of 1936 have been included as an appendix for the purpose documentation. |

Though animal genetic resources and their conservation are catch-words nowadays, it is
amazing 1o note the insight of Major W.D. Gunn and Captain R.W.Littlewood in documenting
them and Dr.D.Pattabliraman’s views on conservation of Tamil Nadu cattle breeds. Conservation
15 a sustained and altruistic effort and transcends artificial boundaries of Plans and government
control on sanction of grants. It is a continuum in time. What is required is a holistic approsch
taking the entire scenario into consideration. Isolated and disjointed efforts and half-hearted
attempts by any agency will not bring forth any tangible results. The participation of stake-
holders 1s a sine qua non for the conservation of any breed to posterity. Conservation of the
habitat and ecosystem is also equally important.

Scientific breeding of Kangayam cattle was originally initiated in 1924 and a sizeable
herd was maintained at what was then known as Livestock Research Station, Hosur, [t is learnt
that they were subsequently moved to the District Livestock Farms, Chettinad and Pudukkottai
and disappeared altogether from these farms, perhaps due to the over-emphasis on milk production
by way of ¢ross breeding. Now again a new herd of Kangayam cattle is being maintained at
whal is now known as District Livestock Farm, Hosur Here is a lesson for the conservationists

of animal genetic resources to learn from the past.
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LINTRODUCTION

India is a major livestock region of the Asian countries and is rich in animal genetic resources.
There are about 30 recognized breeds of cattle native to India. Among these, majority of them
belong to either dual or draught purpose cattle. Tamil Nadu ranks tenth in cattle wealth in India
{Anon.,2004a) and has a population of 9 14 million cattle as per 17* Livestock Census - 2003
{Anon.,2004b), The State 15 endowed with a few distinct draught breeds viz. Kangayam,
Umblachery, Alambadi and Bargur. Among these, Kangayam is an excellent draught breed known
for its draught power and sturdiness. [t i5 also known by the synonyms Kanganad and Kongu
{Grunn, 1909). The breed derives the name from its home tract, Kangayam taluk in Erode district
{formerly a constituent part of Coimbatore district). The credit for evolving this breed goes w
ihe then Pattagar of Palayakotta: Mr. N Nallathambi Sarkarai Manradiat and his family, the Kadiyar
Munsiff Monigar ete. (Gunn, 1909; Littlewood, 1936; Pattabhiraman, 1958).

The pioneer to undertake identification and description of Kangayam cattle was Gunn
{1909). He traced the history of development of Kangayam breed and described its habitat,
distribution and characteristics. Later, Littlewood (1936) while restating most of the observations
of Gunn, opined that the breed might have undergone some changes during the 20 years preceding
hes study. Pattabhiraman {1958) reported on the production and reproduction characters of Kangayam
cattle maintained at Livestock Research Station, Hosur and at the Palavakotia: Cattle Farm.

Kangayam is a hardy breed suitable for all agricultural operations and carting. The bullocks
have been 1dennfied as high power animals with maximum power availability of 0.8 hp per pair
of bullocks (Surendrakumar, 1988), It is well-adapted to droughi-prone areas and can thrive on
scanty rations. Kangavam cows produce moderate amount of milk i harsh environment. The
bullocks are in demand in southern parts of Tamil Nadu and in Kerala State as they are good
workers and the breed has also been exported to Brazil, Malaysia, the Philippines and Sri Lanka
for draught purposes. Farlier Kangayam bullocks were mostly used for drawing water from
deep wells, ploughing and transport. Now the bullocks are mainly used for transport of agricultural
produce, and sand to building construction sites. Of late, a decline in Kangayam catile population
tas been observed as a result of reduction in the need for animal draught power for agricultural operations.

Under these circumstances, Government of Tamil Nadu has taken up a project for pure
treeding of Kangayam caitle at District Livestock Farm, Hosur since 1992 to preserve the valuable
germplasm for future use. In order to study the distribunion, breed characteristics, existing
management practices and utility of the breed, a detailed survey was conducted in its habita
between 1993 and 1997 by the Department of Animal Genetics, Veterinary College and Research
Institute, Namakkal with full Ninancial assistance from the Indian Council of Agriculture Research
(ICAR). New Delht  Subsequently the Council also sanctioned another project "Ex sirtu
conservation of Kangayam cattle” for conservation of the germplasm and it was implemented at



the Department of Animal Genetics and Breeding, Madras Veterinary College, Chennai,
Recognizing the special features and its contribution to rural development by way of renewable
source of energy to various agricultural activities and to focus attention towards conservation
and utihzation of this precious heritage, Department of Posts, Ministry of Communications and
Information Technology, Government of India, New Delhi released a commemorative stamp on
20.04.2000 for Kangayam along with three other indigenous breeds of cattle.

Information on the distribution, population status, breed characteristics, and performance
of this breed published over nearly a century is scattered, Hence, in order to have a broader
picture about the status and performance of the breed an attempt 1s made through this menograph
to compile all the mformation available on Kangayam breed as well as the one generated through
the survey of the breeding tract. This would provide the basis for establishing norms of the
breed and also formulating suitable programmes for conservation.

2. ORIGIN AND HISTORY

The origin of the Kangayam breed is clouded in history. Kangayam breced was reported to
be in existence for nearly three centuries (Reddi, 1957) but there is no supporting evidence.
Moreover, the Pattagars of Palayakottai were not keeping any records on Kangayam during the
earlicr phase of formation of the breed. It is understood that the parent purebred stock were
developed by 33" Pattagar of Palayakottai and subsequently improved and consolidated by his
son Rai Bahadur N.Nallathamba Sarkarai Mandradiar for over a period of five decades (Mandradiar,
2001). He kept his breed pure by using sires only from his own herd. However, the appearance
of some of the cows and heifers was such as to give the impression that they had a distinet strain
of Ongole blood in them and the Pattagar is known to have possessed several purebred Ongole
cows (Gunn, 1909). The body conformation of Kangayam also indicates the admixture of a
heavy breed. Moreover, the horn and head shapes differ markedly from other Mysore breeds.
Phillips (1944} also opined, perhaps based on earlier reports that Kangayam seemed to have
suffered an influence of Ongole because it was larger than the other breeds of the Mysore group,

The title Pattagar means the head of the community with powers to settle their social and
religious disputes. The title is hereditary and passes on to the ¢ldest son. The main eccupation of
the Pattagar family then was agriculture and cattle breeding. Where smallholdings were the rule
and the use of machinery for agricultural operations was not available, bullock power was
indispensable. Realizing that, the Pattagar took pains to develop his herd on a large scale and in
a systematic manner. The breed was imitially developed in his cattle farm at Palayakotiai (of the
present Erode district), which was then one of the biggest cattle breeding stations in India witha
total of 15,000 acres of land. Roughly hall of the total area was utilized for his cattle farm of
which about 5,000 acres were used as pasture and about 2000 acres were used for cultivation of
fodder crops (Pattabhiraman, 1958).




-

2.1 Kangayvam Cattle Development Schemes

To assess the milk production potential of this breed in its home tract without deteriorating
its draught quality, the Indian (Imperial) Council of Agricultural Research (ICAR), New Delh
sanctioned "Kangayam Cattle Improvement Scheme” in 1942, The Pattagar's farm was selected
w implernent the scheme since it was the only source at which the breed was maintained in a
pure form with sufficient stock. Though earlier the Pattagar identified various families / lines of
breeding for the development of Kangayam, he started maintaining pedigree records only after
implermentation of this scheme at his farm. After implementation of the scheme, this farm produced
2 1otal of 774 breeding bulls between the years 1945-46 and 1954-55 and majority of them were
supplied to various government livestock development schemes. The bulls were distributed not
only in the breeding tract but also in other districts of the State for grading up the local cattle, to
sult agricultural operations (Pattabhiraman, 1958). The Government of Madras also had taken
steps to improve and popularise the breed since 1924 by maintaining purebred herd of Kangayam
st Livestock Research Station, Hosur and distributing pedigree bulls to rural areas for improving
the local nondescript cattle (Pattabhiraman, 1938).

Improvement of Kangayam cattle in the breeding tract and even introduction to adjoining
zreas was initiated under the Key Village Scheme and Key Village Extension Scheme. The Key
Village Scheme was first implemented during 1952-53 in the First Five Year Plan and further
extended in 2 phased manner in subsequent Plan periods. During the Third Five Year Plan (1961-
1966) there were 57 Key Village Blocks in Tami] Nadu and among these 25 had been located in
the Kangavam breeding tract and maintained pedigree Kangayam bulls for breeding (Anon.,
1955).

In each Key Village Block area all the cows and calves born were registered and tattooed.
Scruh bulls were castrated and only selected bulls were used for breeding purposes. Initially
natural service was practised, but later on artificial insemination was introduced in all Key Village
Blocks through artificial insemination centres sub-centres. Totally 1.2 lakh natural services and
13,98 lakh artificial inseminations were performed during the period between 1952-1964 in all
the Key Village Blocks (Anon., 1963).

In 1956, Key Village Extension Scheme was introduced with the objective of utilizing the
pedigree bulls produced in Key Village areas in other places, where the local nondescript cattle
had to be graded up. Under this scheme, each Key Village Extension Centre had 50 breeding
bulls of different breeds including Kangayam. During 1963-1964, 68 such centres were established
m Tamil Nadu which maintained 3,164 breeding bulls and performed 1,16,600 natural services
(Anon., 1965). However, in 1974 the scheme was replaced with Intensive Cattle Development
Froject (ICDP) with more emphasis on cross breeding to enhance milk production. Though the
treed in its purest form and in largest numbers was previously seen in District livestock Farms at

3




Hosur, Chettinad and Pudukottat at present the breed is being maintained only at District Livest
Farm, Hosur in addition to the cattle farm at Palayakottai.

The Indian Council of Agricultural Research, New Delhi started herd book registration |
Kangayam cattle in 1947 During that period Kangavam Cattle Breeders' Association wa
established at Erode, Coimbatore district of Madras state {Joshi and Phillips, 1953). In 2001,
was also recommended for setting up of Kangayam Breeders Society in a Seminar and Workshop
on " Indigenous cattle and their role in the Millennium" held at Erode organized by Indian Dairy
Association (Mandradiar, 2001).

J.HABITAT AND DISTRIBUTION

The habitat and distribution of the Kangayam breed comprises major area of Erode distric
and parts of Coimbatore, Dindigul, Karur and Namakkal districts of Tamil Nadu. Gunn (1909
observed that Kangayam cattle were bred in the southern and southeastern taluks of Coimbatare
and indicated two varieties of Kangayam, large and small. The larger variety was found to be
more numerous i Karur, Aravakurichi and Dindigul taluks, while the smaller variety was secnin
Kangayam, Dharapuram, Udumalpet, Pollachi, Palladam and Erode taluks. Littlewood (1936)
also reported the same areas as the breeding tract of Kangavam cattle and indicated that the
breeding however centred round the Kangayam division of the Dharapuram taluk. Later,
Pattabhiraman (1958) reported that the breed was generally seen in Dharapuram, Udumalpet,
Palladam, Pollachi and Erode taluks of Coimbatore district. The breed in the purest form and in
largest numbers was found only in the herd of the Pattagar of Palayakottai and at Livestock
Research Station, Hosur.

The details collected during a survey (1993-1997) of breeding tract revealed tha
kangayam cattle were bred in Kangayam, Dharapuram, Perundurai, Erode and parts of
Gobichettipalayam taluks of Erode district; Palani and Vedasandur taluks of Dindigul district;
Karur and Aravakurichi taluks of Karur district; and Udumalpet, parts of Avinashi and Tirupur
taluks of Coimbatore district (Fig.1). The breeding tract is situated between latitudes 10°12" and
11°48" north and longitudes 77712 and 78%12' east and spread over approximately 17,000 km!
The elevation of the breeding tract ranges from 150 to 600 metres above mean sea level (Repor,
1998). Whereas, Joshi and Phillips (1933) stated that the breeding tract was approximately
between latitudes 10°15" and 11°18' north and longitudes 76°39" and 78°14' east. The area was
on a plateau with undulations with an average altitude of about 1300 feet (396 m) above mean
sed level.

The population density of Kangayam cattle was more in Kangayam. Dharapuram,
Perundurai, Palam, Karur and Aravakurichi taluks and less in other areas of the breeding tract.
Animals true-to-type were seen in Kangayam, Dharapuram and Karur taluks (Report, 1998).

y
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Fig. 1 Habitat and distribution of Kangayam cattle
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Gunn (1909) observed that many Tyots in the breeding fract owned 10 to 20 heads of
Kengayam whereas, the recent survey indicated that the average herd size was only 3.5 animals
withmajority of herds having 3 to 5 animals. In addition a decline in the Kangayam population in
¢ entire breeding tract was also recorded (Report, 1998). It is understood that the following
fgetors presumably contributed to the reduction in the Kangayam population density’

i} Reduction in the need for animal draught power for agricultural operations due to increased
mechanized farm operations, particularly electrification of deep wells and use of tractors.

ii) Diversification of agricultural enterprise with more emphasis on rearing crossbred cattle
and to some exzent buffaloes for increased milk production. It was evident in certain taluks
which were earlier reported as part of the main breeding tract, The replacement of Kangayam
v exotic crosses might be due to the effect of introduction of canal irrigation, which generally
results in change of land use pattern and increased availability of fodder. In dry areas of the
main breeding tract farmers are changing over to sheep rearing particularly Mecheri breed for
better economic returms.

iii} Absence of breed society organization for promoting breed development and
srprovement of Kangayam cattle.

However, the present population size does not immediately require any measures for
conservation. But consolidation of the efforts made so far and steps for genetic improvement of
draught capacity in bullocks and milk yield in cows are the need of the hour.

S ENVIRONMENT OF THE BREEDING TRACT

The habitat of any breed of farm animal is the sum total of geography, seil, climate and
vegetation of the region in which it originates, multiplies and spreads.

5.1 Sail

The major stretch of lands in the tract constitutes red soil followed by black soil. Red soil
wshallow in depth with texture ranging from sandy to gravel with a calcareous sub-501l, The soil
of Kangayam tract as asscssed at Palayakottai area is indeed an asset for cattle rearing
(Parbhiraman, 1958), The sub-soil is rich in Canker and gravel. This is a caleium and phosphorus
sonpound which by itself adds to the fertility of the soil by breaking up the continuity of the soil
22d thus providing aeration, greater absorption and retention of moisture, apart from enhancing
tse dissolved calcium and phosphorus content available for better growth of grass with high
nutritive value.




5.2 Climate

It is generally hot throughout the year except during north-east monsoon season (Octo
December). The averages of climatic data of the tract recorded at Karur-Paramathi Observat
(10757 N and 78°5'E; altitude 181 m) for 10 years from 1985 to 1994 are given in Table 3
medn maximum temperature of the tract varied from 30°C to 38°C, while the mean minimu
varied from 19°C to 26°C, The summer is pretty severe, the temperature touching 103°F (39.4°
during the month of May (Pattabhiraman, 1958). One of the characteristic features of the trac
is the high-wind speed (up to 11km / h) from June to August.

Kangayam breeding tract is generally a dry tract where the cultivation has to depend
upon the monsoon. The average rainfall is low with varied distribution and at times not sufficien
to grow cereal crops; but it is generally sufficient for the growth of grass. Pattabhiraman (195§
reported average rainfall of 28 inch (711.2 mm) for 25 years ending January 1954, which wa:
spread over 31 rainy days. Whereas, the mean annual rainfall recorded between 1985 and 1994
was only 650 mm and the number of rainy days in a year were 37.5 Roughly about one-half o
this rainfall is received during the north-east monsoon. Generally failure of monsoon rains is no
an uncommon feature of the area and hence these areas are subject to drought frequently
Though three rivers viz. Bhavani, Noyyal and Amaravathi are flowing through the breeding tract
water is still a major constraint for agricultural production. The river Cauvery runs on the caster
side of the tract. In major parts of the tract there are large number of open wells used fo
domestic consumption and irrigation purposes.

5.3 Natural vegetation and cultivated crops

The predominant vegetation seen in the pasture is Kolukkattai grass (Cenchrus setigern:
and Cenchrus ciliaris), Nerungi ( Tribulus rerrestris) and Cheppunerungi (fndigofera linnaef). Apar
from these grasses and weeds, common trees noticed are Velvaelam (dcacia leucophloea)
Karuvaelam (Acacia nilotica), Drumstick tree (Moringa oleifera), neem (Azadirachia indica
and palmyra (Borassus flabellifer).

Cereals are the main cultivated crops in the breeding tract. They are: sorghum (Sorghum
vulgare), pearl millet (Pennisetum yphoides), paddy (Oryza sativa) and ragi (Eleusing
coracana). Other cultivated crops noticed are groundnut (drachis kypogea), chillies ( Capsicum
arnuum), sugarcane (Saccharum afficinarum) and cotton {Gossypium hirsunem). In addition
certain pulses viz. MNaripayathankodi (Phaseolus trilobus), black gram (Phaseolus mungo)
green gram (Phaseolus awreus), cow pea (Figna sinensis), red gram (Cajanus cajan) and
bengal gram (Cicer arietinum) and horse gram (Dolichos biflorus) are cultivated. Generally 3
shift in cereal cropping pattérn from pearl millet to sorghum and in some areas by maize
(Zea miays) was observed in the tract.
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6. MANAGEMENT PRACTICES
6.1 Housing

In the Kangayam breeding tract majonity of the farmers do not have any permanent an
ventilated animal sheds. During the day time animals are allowed in the pastureland and they are
brought back each evening and housed mostly in the open during the night. They are tethered in
the wooden pegs or trunk of trees in the close vicinity of human dwellings. Generally, farmer:
having 10 animals and above have separate enclosure or three side-closed temporary low-cost
housing. A few farmers have simple animal sheds consisting of small wall of mud and stone o
semi-permanent nature and thatched roofing. Coconut and palmyra (Borassus flabellifer) fronds
are used as thatching materials,

Shelter against sun or rain is not provided to the animals but they are protected agains
strong winds (which prevail from June to August) by screens of bamboo mats or some other kind
of protection. 1f the farmers possessed only garden/wetland they keep the animals around their
house compound. During summer some farmers keep their cattle day and night in the grazing
land wself.

6.2 Feeding

Kangayam cattle have been traditionally reared mainly on grazing in the pasturelands
specifically maintained by the farmers for cattle and sheep. (Fig.2 and 3) The predominant grass
seen in the pasture 15 Kolukkattan grass (Cenchrus setigerus and Cenchrus cilfaris) with Velvaclam
(dracia lewcophioea) irees found at intermittent spaces. Cenchrus grasses have bulbous rootstock
which can maintain their vitality even during the severest drought (Littlewood, 1936; Pattabhiraman,
[938). The seeds are freely dispersed and rains at any time cause rapid germination, resulting in
lush green pasture, which grows to a foot or more in height within a few weeks time. Acacia
trees in the pastureland provide shade for the animals and during fruiting supply pods for the
cattle to eat. During the season the pods are also collected and stored and are used with
concentrates. The pods have good feeding value, contain around 15% crude protein and 11 is
believed that feeding of the pods improves the condition of coat and milk yield. The chemical
compositions of Kolukattai grass and other predominant vegetation along with acacia pods in the
pasture arca are given in Table 4,

All the plants in the tract are rich in calcium and phosphorus, probably due to the nature of
the soil, Pattabhiraman (1958) reported that the flora of the pasture arca contribute almost all the
nutrients that are required for the cattle and the feeding of concentrates becomes necessary only
when the pasture is scanty.

12




Fig.2 and 3, Typical pastureland with Kolukkattai grass (Cenchrus
setigerus and Cenchrus ciliaris)




h

Table 4. Chemical composition of vegetation and acacia pods in the Kangayam tract

Plant / Moisture | Crude protein | Caleium | Phosphorus | Insolubles | Ash
Vegetation
| Kobakatta: 6.95 502 0.36 0.1% 8.54 1220
Cheppumerung 7.07 11.88 517 0.36 375 16.36
| Naripavathankodi 6.51 9,19 1.59 0.55 083 6.67
Acacia pods 733 | 14.86andCrude | 161 0.44 023 | 6.4
| fibre 11.5 %

Source: Pattzbhiraman (19358)

Calves are allowed to consume as much milk as they require.up to the first six weeks.
Later, green grass is provided for the calves depending on the availability and in due course they
are aliowed for grazing along with their dams. The period of suckling is gradually reduced, as
the calves grow older Generally, concentrate feed or supplement is not given to calves. Bull
calves are weaned later than heifer calves and given comparatively better attention with respect
i suckling.

Besides grazing, animals of all age groups are also fed with dry fodder and crop residues
like sarghum and pearl millet stovers, groundnut haulms, paddy straw etc. The quantity of dry
fadder fed depends on the availability of grass in the grazing field. Bullocks in work are given
ad libirem quantity of dry fodder and soaked cottonsced. During the dry season, when the
grazing is scarce, concentrate feed consisting of rice bran, groundnut cake, soaked cottonseed
and ground sorghum and pearl millet are given to cows in milk, breeding bulls and to the working
animals. All the ingredients are crushed and fed in liguid form. The quantity varies from 0.5 to
.0 kg per animal and also depends upon the economic status of the farmer. Addition of mineral
mixture and vitamin supplementation are usually not practised. Palmyra fronds are also fed with
mher fodder during periods of drought.

Now, sorghum is the major fodder crop in the tract. According to Littlewood (1936) pearl
millet was the principal fodder earlier. There is regular practice of raising sorghum, especially
local varieties during the monsoon season as rainfed and under irrigation throughout the year by
dense sowing "ddar cholam™ (meaning close or crowded) so as to get higher yield and thinner
ealk, It is harvested at peak flowering stage, dried and stocked for future use. In addition, there
wapractice of *pick-up’ (steaming) feeding to animals intended for sale at cattle fairs. Blackgram,
seesegram and fenugreek are soaked in water, ground into a paste and mixed along with the
concentrates and fed. To improve the condition of the coat, a handful of gingelly seed powder
mived with jaggery is also given daily to animals intended for sale. It was observed during
survey that Kangayam animals utilize the poor quality roughages efficiently when compared to
crosshred cattle in the region.
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6.3 Breeding

Both natural service and artificial insemunation with froren semen are used for breedin
Frozen semen straws of Kangavam bulls are supplied by the Animal Husbandry Departmen
Government of Tamil Nadu to all the veterinary hospitals, dispenszaries and sub-centres in tl
breeding tract and Rs.15/- has been collected per insemination. Generally, farmers prefer natur
mating if the insemination centre is located beyond 3 to 4 km. Depending on the need, in mar
villages a few promising breeders maintain one or two breeding bulls for natural service, The
have adopted this as a profession for their livelihood or supplementary income and they charg
bBetween Bs 40 1o 30 per service.

Selection of male for breeding is done based on their pedigree and phenotypic appearanc
Particular attention is paid to the size, conformation, gait, colour and other refated qualities.
addition, breeders usually look for certain lucky marks, which are the lines and hairmarks
whorls on different parts of the body of the bulls, The selected males are allowed for breedir
at an average age of 30 months. Based on the performance and requirement, the breeding bul
in service are emasculated around the age of 5 to 6 years and put to wark. They are usual
replaced with voung bulls which are selected from their own stock. Pattabhiraman [1938) reporte
that at Palayakottai Cattle Farm heifers were mated at three years of age. A bull was allowed
a batch of 30 hetfers in the grazing arca for three months to cover all the heifers by natur
service, whereas the cows in the farm were taken 1o the bull when they came to heat for the fir
tume after calving which was between 90 to 100 days. It was observed during the survey th
those mantaining breeding bulls did not have any concept about breeding programme, manageme
of breeding bulls ete. Sometimes, one bull is used by 2 to 3 villages consecutively for 4 1o 5 yea
resulting in inbreeding.

6.4 Other Management Practices

Kangayam cows have strong mothering instinct and 5o weaning of calves i1s never practist
and the calves are allowed to suckle throughout the lactation till the cow is dried. After t
moming milking (around 6.00 a.m) the cows along with voungstock, dry females and bullocks a
watered and sent to the pasture for grazing.

The pastureland is generally divided into many paddocks, which are thickly fenced wi
"Mullukiluvai” (Balsamodendron berryi), a thorny shrub, which iz highly drought-resistant ar
secure enough to impound cattle (Fig.4 and 5). Manure is not collected in the grazing area ar
the land is ploughed once in four or five years, A system of rotational and priority grazing is beir
adopted in the pastureland. Within the grazing area facility for drinking water is also provided b
keeping small cement water troughs. In the evening, around 5.00 p.m the animals are broug]
back from the pasture and watered and tethered. Usually, cattle and buffaloes arc kept togethe
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Fig.4 and 5. Live fence made of thorny shrub Mpllukilu».'air
(Balsamodendron berryi) around the grazing land with
gate made of bamboo sticks
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The left over roughages, dung and urine in the sheds / open area where the animals are tied are
cleaned daily. Both males and females are roped and nose-strung and tied to a peg individually
after weaning.,

Males not selected for breeding are castrated at an average age of 24 months, which
varies from 18 to 30 months. During the time of castration ears are also pruned to improve the
appearance; but it is not done in the case of females. At the age of 3 years bullocks are trained
for ploughing and carting. The Kangayam cows are mainly reared for producing bullocks for
draught purposes and the milk is regarded as a by-product. The milk received from the cows is
rarely sold but utilized for home consumption, Adult females are also utilized for agriculwral
work mostly by small farmers, if need arises and during that period they are not milked. Use of
cows for work and owning of small private pasture with Cenchrus grass and Acacia leucophloea
trees which are fenced by live fencing with Mullukiluvai, are peculiar features of the Kangayam
breeding tract.

TBEREED CHARACTERISTICS
1.1 Morphology

The deseription of the morphology of Kangavam is a judicious synthesis of the previous
workers, especially Pattabhiraman (1958) with necessary additions based on the survey.

7.1.1 General appearance

It is classified as Mysore-type cattle under group IV of Indian cattle (Joshi and Phillips,
1953) though the head profile, the position, shape and thickness of the horns and shape of the
hody are different from other Mysore-type cattle viz. Amritmahal, Hallikar, Khillari, Alambads
and Bargur. The Kangayam is a medium-sized animal. It is strong and active with compact
body and medium stout legs.

7.1.1.1 Body colour

Calves: Calves are generally red in colour at birth, with black markings over the coronets
and fetlocks and sometimes on the knees, However, inside the thighs and forelegs the colour is
creamy white (Fig.6). The red colour begins to change to grey from two months of age starting
from sides of abdomen tending to spread downwards. Finally red colour disappears in the head
and total grey colour is generally attained around six months (Fig.7). It was only the parts, which
were red at hirths that were transformed into grey during the first six months of post-natal life
(Reddi, 1957). The change in coat colour in calf seems to be a peculiar characteristic of the
Kangayam breed (Benjamin and Raju, 1949), However, calves with black, fawn, red and broken
colours never change to grey and remain with same colour even in adulthood. Similar change has
also been observed in Umblachery ( Pattabhiraman,19627), a breed derived from Kangayam. In
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new-born Kankrej calves rusty-red colour is present in poll, fore- and hindquarters which disappeas
later (Mivsarkar et af., 2000).Yousif and Fadl El-Moula(2008) reported that in Kenana cattle,
zebu breed of Sudan, calves are born with brown-red coat which changes to permanent gre
from threc to six months of age.

Young males: Grey in colour. Darkening of hump, fore- and hindquarters of the bod)
occurs between 18 and 24 months (Fig.8).

Heifers: Grey or white and grey in colour (Fig.9).

Bulls: Males are generally grey with dark grey to black colouring on the head, nec
hump, shoulders and quarters (Fig.10).

Cows: Cows are grey or white and grey with black markings just above the fetlocks on
four legs and sometimes on the knees (Fig.11). Some cows have dark-grey markings on the fa
and body which are not desirable but do not constitute a disqualification (Pattabhiraman, 19627)

Bullocks: The black shades present in different parts of the body of the bulls are change
into a uniform grey colour three months after castration and hence the bullocks are grev in col
(Fig.12}. '

Reddi (1957) made a detailed study of coat colour changes in Kangyam calves, bulls, cow
and bullocks. In calves, the 17- ketosteroid output increased with advancing age of the ani
and was positively correlated with the development of grey.colour in hairs. While 2 calf with 1
colour excreted only 1.34 mg of 1 7- ketosteroids per day, a full grey calf's output was 7.8 mg pe
day. Grey-coloured calves gave positive reaction to tests for the presence of homogentisic ac
while calves with red coat excreted negligible or no homogentisic acid.

The output of 1 7-ketosteroids was maximum in bulls and varied between 44.9 and 86,2
per day depending on the extent of darkening of the quarters. In cows and bullocks the value
were 25.4 and 26.9 mg respectively. The excretion of homogentisic acid in 24 hour sample o
urine was 20,3, 6.2 and 5.1 mg per 100 ce for bulls, bullocks and cows respectively.

Amimals with fawn, black, red and broken-colours are observed both in adult males an
females (Fig.13, 14 and 15), which constitute approximately one to two per cent of the tota
population. The predominance of grey and grey-white colour and the very low incidence
other colours are similar to the observations of earlier workers (Gunn, 1909; Littlewood, 1936)
Grey-coloured animals are usually preferred by most of the farmers and bulls of grey colour onl
have been used for breeding. However, the existence of these atypical colours in the populatio
over the years 15 due to the preferential selection of cows and bullocks with these colours by
few farmers and difficulty in elimination of genes controlling coat colour when they are at low
frequencies.
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Fig.6. Kangayam calf-red colour coat with cream colour inside
the thighs and forelegs

Fig.7. A group of Kangayam calves showing progressive change
in coat colour from red to grey.
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Fig.8. Kangayam young bull -early stage of darkening of face, hump,
fore - and hindquarters

Fig.9. Kangayam heifer - grey in colour with black markings in
front of the fetlocks and on the knees




Fig.10. Kangayam bull - increased intensity of darkening of
extremities. Horns - stout and thick.

Fig.11. Kangayam cow - gery in colour; tucked up udders. Dry pasture
land and in the background Velvaelam (dcacia lewcophloea) trees.




Fig.12. Kangayam bullock pair -grey in colour, black coloured
fetlocks and knees with upward facing horns.

Fig.13, Kangayam bullock - fawn colour

Z7




Fig.15. Kangayam cow - broken colour
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and 6. The means for height at withers, body length and chest girth observed in calves from on
month to six months of age and change in relationship among these measurements wit
advancement of age are, in general, similar in these two studies. In Kangayam calves perceptibi
inerease in body measurements was observed in second month both in organized and farmer
herds and no significant differences in body measurements were reported between sexes (Repon
1998). The coefficients of variation for the three body measurements ranged between 5.0 an
13.8 per cent in the farmers' herds.

Table 5. Mean body measurements (inch) and body weight (Ib) of Kangavam calves at
Palavakottai Cattle Farm (n = 52)

Age Height at Body length Chest girth Body weight
withers

1 month 28.30(71.88) | 24.40(61.98) 26.30 (66.80) 59.4(27.0)
2 months 3L.30(79.50) | 2870(72.90) 31.00 (78.74) B9.3(40.6)
3 months 34.30(87.12) | 3L350(20.01) 34.20 (86.87) 118.6(53.8)
4 months 36,60 (92.96) | 33.80(85.83) 37.60 (95.50) 150.7(68.4)

| 5 months 38.30 (97.28) | 36.20(91.95) 39.90(101.35) | 180.6(82.0)
6 months | 39.80(101.09) | 39.10(99.31) | 41.80(106.17) | 201.9(918)

Figures in parentheses indicate the values in em / kg
Source: Raju (1953a)

Youngstock : The means for body measurements of youngstock from 7 to 42 months o
age are presented in Teble 7. Generally, males are taller and longer than females. The coefficient
of variation for the three body measurements varied from 4.2 to 9.2 per cent in the farmers
herds. The growth of Kangayam calves and youngstock as indicated by an increase in the bods
measurements in different groups of unequal age intervals are represented in Figure 16.

Adults : The body measurements ol Kangayam bulls, bullocks and ¢ows reported by
Littlewood (1936), Paitabhiraman {1958) and the data collected during the survey (Report, 199§
are miven in Tables B and 9.
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Tible 6. Mean (2 5.E) body measurements (cm) of Kangayam calves in the breeding tract

imonths

| 4 months

| § months

f months

Character
Sex Height at withers Body length Chest girth

Male 72,34 £0.97 (29) 64.62 = 1.66 (29) 70.83 £1.35 (29)
Female | 74.09x0.91 (34) 64.59 £ 1.23 (34) 7312 £1.15(34)
Pooled | 73.29 £ 0.67 (63) 64.60 = 1.00 (63) 72.06 + 0.88 (63)
Male 80.85+ 0.98 (33) 73.73 £ 1.05(33) B1.64 £1.34 (33)
Female | 81.61 % 1.58 (20} 74.25 £ 1.39 (20) 82.15x1.41(20)
Pooled | 81.13 % 0.85 (53) 73.92 £ 0.83 (53) B1.83 £0.98 (53)
Male R7.77+ 0.85 (30) §1.30 £ 1.15 (30) 91.40 £ 1.18 (30}
Female | 85.44x0.82(27) 79.00 £ 1.02 (27) BE15£1.07(27)
Pooled | 86.67 % 0.61 (37) 80.21 £ 0.78 (57) 89.86 = 0.82 (57)
Male §9.63 £ 0.92 (35) 8480+ 1.06 (35) | 9420x1.20(33)
Female | 89.62 £ 1.16 (29) 8497+ 1.15(29) 97.24 £1.28 (29)
Pooled | 89.63 x 0.72 (64) 84.88 £ 0.78 (64) 05.58 +£0.89 (64)
Male 9496+ 1.02 (28) 91.50£1.05(28) | 10L.00£1.0% (28)
Female | 91.70+0.96 (27) 85.56 £ 1.30 (27) 99.15 £1.37 (27)
Pooled | 93.36 £ 0.73 (55) 88.58 £ 0.92 (55) 100,09 = 0.87 (55)
Male 98.00 = 1.90 (26) G2.04 £ 1.49 (26) 104,76 £1.92(25) |
Female | 98.16% 0.84 (37) 93.24 £ 1.38 (37) 103,19 £1.70(37)
Pooled | 98.10 % 0.91 (63) 92.75 + 1.01 (63) 103,82 £1.27(62)

i
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The means of height at withers, body length and chest girth are more in bulls and bullocks
#an1m cows, The coefficients of variation for the three body measurements ranged between 4.3
£d 12,6 per cent in the farmers’ herds.

Tible 8. Mean body measurements (inch) of Kangayam adult cattle at organized farms

Character Bulls Cows Reference
Height behind hump 50,50 (128.27) 47.25 (120.00) Littlewood, 1936
52.00 (132.08) 47.00(119.38) Pattabhiraman, 1958
Length from point of 57.00 (144.78) 50.50(128.27) | Littlewood, 1936
Es‘n:mld:r to pin-bone 60.50 (153.67) 53.00 (134.62) Pattabhiraman, 1958
, Girth 76.00 (193.04) 65.00 (165,100 | Littlewood, 1936
74.00 (187.96) 64.00 (162.56) Pattabhiraman, 1958
| Tail Tength 48.00(121.92) 4350 (110.49) Pattabhiraman, 1958
'Face length 21.50 (54.61) 19.00 {48.26) Littlewood, 1936
19.00 (48.26) 17.60 (44,70} | Pamabhiraman, 1958
Fece width 7.50 (19.05) 7.00(17.78) | Littlewood, 1936
9.50 (24.13) 8.00(20.32) | Pattabhiraman, 1958
Ear length 8.50(21.59) B.25(21.00) | Littlewood, 1936
- 8.00 (20.32) 7.50(19.08) | Pattabhiraman, 1958
| Fom length 16.25 (41.28) 16.00 (40.64) Littlewood, 1936
15.50 (39.37) 16.00 (40.64) Pattabhiraman, 1958
Thickness of homn 11.50(29.21) 8.50(21.59) Pattabhiraman, 1958
| athase

Figures in parentheses indicate the values incm

The data recorded in the habitat (Report, 1998) indicated that there is an increase in
st of 7to 11 em in bulls and 4 to 5 ¢m in cows and reduction in chest girth of 18 to 23 cmin
‘whend 6 to § cm in cows when compared to carlier reports of Littlewood (1%36) and
wehhiraman (1958). Gunn (1909) and Littlewood (1936) stated that there were twa varieties
dlangayam i.e large and small in the breeding tract. However, in a later study (Report, 1998)
wugnificant differences in the height at withers, body length, chest girth and horn length were
find between animals measured in the respective areas of the breeding tract.
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Table 9, Mean (+ 5.E) body mcasurements (em) of Kangayam adultstock in the

brecding tract

Characier
Croup — — o
i ]f:gllh_:_l_':l Boady length Chest girth Earlength  Horn length | Skln[::rum
E!}ulhi | 13950 350 | 14333 407 | 16992+ 616 | 1978 061 3558+ 276 5202 038
| _ (1} (13 (12 (113 (12 (9]
Working males | 12807 £ 0E} | 128002 123 | 15107 £ 1.3] | 180T 2 044 ) 2406t 094 5552 014
beboaw 3% (44) [44) [44) | 13 l (43 (42}
years — - | |
Working males | 130.81 & 0.58 | 14493 = 087 | 175902 010 | 20033 & 0.26 | 5535+ 0.99 | 555 % 0.00 |
above 3% wears {135 | (134) (133) | [54) | {130 (119}
Milking cows 12456 £ 069 | 13072+ 0.79 | 15532 0.60 | 1919 0.09 ! 4581 £ 0.34 308+ 0.06
' 214} (214) {210 | (21 | 212) (179
Dy cows | I24.85+ 058 | 13120 £ 0.70 | 15681 £ 0.7% | 1933 4 0,14 (45142 071 | 5142 007
(119 {114 k] | (117 {114y (98]

Figures in parentheses are the number of observations.

The face length and width were moere in males than in females. The means of face lengk
in bulls (n = 8}, bullocks (n=97) and cows (n=210) were 49.1 £ 1.7,52.1 2 0.3 and 453 £ (.1
cm respectively and averages for face width were 24.3 £ 0.9, 23.5 + 0.2 and 20.9 = 0.1 enm
respectively (Rajendran, 1995). There is a progressive increase in the measurements up to 5%
years, whereas horns continued to increase in length even after that age. In adult bulloc
(above 3% years) they grew up to 55,3 em. The coefficient of variation for horn length in adul
ranged from 16.8 to 26.9 per cent. The homn circumferences at the base in bulls, bullocks (> 5
years) and cows (> 5% years) were 30.8 £ 1.3, 31.1 £ 0.3 and 23.9 £ 0.2 cm respectively. The
horn circumference at the base in cows is less than that in bulls and bullocks (Rajendran, 1995)
The single-fold skin thickness at flank region in adult animals varied from 5.08 = 0.06 1o 5,55 :
0.09 mm (Report, 1998). Appadurai (1971) reported average skin fold thickness at the neck of
the scrotum and at posterio-lateral aspect of the scrotum of Kangayam bulls (n = 52) as 16,2 ¢
0.4 and 5.4 + 0.2 mm respectively.

The mean values reported for different body measurements in bulls and cows of Kangayar
breed are higher than those reported for the other draught breeds of Tamil Nadu viz, Umblachery
{MNainar ef al., 2000), Alambadi, Bargur and Pulikulam (Pattabhiraman, 19627).
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13 Body Weight

Kangayam calves born at Livestock Research Station, Hosur had an average birth weight
46 1b (20.9 kg) for males and 42 Ib (19.1 kg) for females and highest weights being 55 and 62
B0 and 28.2 kg) for bull and heifer calves respectively (Littlewood, 1936). While analyzing
4 birth weight data (n = 1397) of the calves born from 1941-42 to 1954-55 in the same herd
htahhiraman {1958) reported that the birth weight of bull and heifer calves as 46.3 1b (21.0 kg)
£i43.5 1b (19.8 kg) respectively. Rajagopalan {1952) studied the first lactation performance
=zords of Kangayam cows of the same herd and reported 45,06 = 0.59 1b (20.46 kg) as average
b weight of calves (n=31) and $82.96+9.22 1h(264.66 kg) and 390.22 £ 10,97 b (267 .96 kg)
sthe weight of cows (n = 31) at first heat and first calving respectively. Raju (1953a) recorded
srthly body weight of calves (n = 54) at Palayakottai Farm (Table 3) and reported that the
wdy weight of calves at first and sixth months as 59 4 b (27.0 kg) and 201.9 b (91.8 kg)
sspectively. He found an increase in body wei ght of 32.1 1b (14.57 kg) during fourth month and
i lowest increase of 21.3 1b (9.67 kg) during sixth month.

Gopalakrishnan et al. (1972) studied the effects of season and sex of the calf on birth
wight in the Kangayam herd of the District Livestock Farm, Chettinad and reported that birth
sight of male calves was significantly heavier than the female calves. The averages were
370,18 kg (n=285) and 19,67 = 0.13 kg (n=332) for male and female calves respectively.
Gaton had significant influence on the birth weight. Winter-born (January to March) calves
wre significantly heavier than the calves born during the other seasons.

According to Littlewood, (1936) the average weight of Kangayam bull was 1000 to 1100 b
14 1o 499.4 kg), and that of cow was about 800 Ib (363.2 kg). The average body weights of
dalt bulls and cows maintained at Palayakottai Farm were | 150 Ib (522.1 kg) and 750 1b (340.5
i respectively (Pattabhiraman, 1958). The estimated mean body weights of bulls and cows at
trmers’ herd based on the body measurements were 375 and 308 kg respectively {Report, 1998)
wd these values are lower when compared to those reported for animals in organized farms.
Tre average body weights of bulls maintained in the ex-situ conservation of Kangayam cattle
seme in Chennai were 224.1 £ 7.4 (n=15), 3113 % 16.6 {n=4)and 400.5 = 255 n=4)kg
cthe age of two, three and four years respectively (Report, 2005a).

i PRODUCTION PERFORMANCE

i1 Draught Capacity
i1.1 Draught animal utilization in Tamil Nadu
Draught animal power is a eritical component of agriculture and India is one of the major

sers of draught animal power. Kangayam bullocks are used for various agricultural and allied
ivities. In Tamil Nadu, Kangayam bullocks alone are used for transport of sugarcanc from the
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fields to sugar mills though other draught type Mysore breeds viz. Hallikar and Alambadi an|c
available in the area. The performance of the Kangayvam bullocks is exceptional in this type o
work and is not exceeded by the other Mysore-type breeds. This quality of Kangayam bullock tr
facilitates the cart owners to earn their livelihood solely on transport of sugarcane in and aroun Jj
the sugar mills. are

A large percentage of the Kangayam bullocks produced in the tract are sold to 11:11':’r
cultivators of southern districts, They buy these bullocks at high prices as they are observed « N
be good workers and last longer than other cattle prevalent in their area. While studying the |
draught animal utilization in different agro-climatic zones of Tamil Nadu, Prabaharan an
Selvakumar (1992) observed that large farmer (having more than 10 acres) and medium farme 1
(3-10 acres) categories use their draught animals mostly for crop production activities (59 - Ti |
per cent) whereas the small farmers (having less than 5 acres) utilize bullocks only for 36,5 pet v
cent for their crop production work and mostly hire out their animals for others use (Table 10} ¢

Table 10. Draught animal utilization in Tamil Nadu £

Cutepary of Mo, of pairs Hours of use for different activities | Total ?
farmer of oxen Crop Hired | Social | Exchange
studied prod. out | affair gratis |

Small farmer 355 | 1321 201.2 29 256 | 3618

{n = 300) ) . {36.5) (55.6) (0.8) (7.1y ! (1om T

| Medium farmer | .o 189.8 | 103.3 33 | 255 3219 ¢

L (n=300) : (9.0 | (32.1) | oy | (79 | gom

| Large farmer 444.5 256.0 57.3 20 | 132 | 1285

(n = 300) ' (78.0) (17.4) | (0.6) (4.0) (100) |

Figures in parentheses are the percentages of the total, .

Source: Prabaharan and Selvakumar (1992)

power for cultivating larger area of their own land, while the small farmers are in a position to
spare their animals after using them for their own work. Besides the above criterion many large
farmers in general did not favour hiring out their animals since they felt it was below their status
to realize income through such activity. More draught animals were being exchanged for gratis |
by small and medium farmers than by large farmers. The overall draught animal use was found
to be more in the small farmer category than in the medium and large farmer categories.

L
This might be due to the fact that the large farmers have to make use of available anima!
i

8.1.2 Measurement of draught capacity

Kangayam bullocks are very strong and active and have all the desirable physical attributes
for draught purposes. The most striking characteristics of this breed are the appearance of the
head and homs with thick neck, short and strong limbs and well-sprung barrel. In Tamil Nadu
they are used for various agricultural activities like ploughing, harrowing, levelling, threshing,
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¢ |eging. o1l extraction, sugarcane crushing and hauling carts for transport of agricultural produce,
f Jauure, drinking water and house construction materials (mainly sand) and to a less extent for
8 |r=sport of family members (social activities) in the rural areas (Fig.14, and 17 to 23). However,
d | mired quantitative data are available for various operations. At the age of three years bullocks
emained for ploughing and after four years they are put to carting. Bullocks of similar age and
wdy size are paired for carting. Farmers are using two-wheeled double or single animal cart of
igeaified design made with strong wood and steel and pneumatic tyres (Fig.17 and 18) for

mzport.

Josh and Phillips (1953) stated that a pair of Kangayam bullecks would carry a load of one
&t inan iron-tyred cart at the rate of about 4 miles per hour. Good specimens had carried such
i on 2 hard road for 38 miles in 8 hours at a stretch. Usually the bullocks were utilized for
wrk for 8 to 10 hours a day. Surendrakumar (1988) studied the influence of different morphometric
tuts ke body length, height and girth and physical traits like body weight, volume (size) and age
%tz 2mimal on the draft produced, energy release and power output in five different genetic
peaps of cattle including Kangayam (Table 11). He observed that Kangayam breed differed
fmothers in the heartbeat varation profile with respect to duration of work and loading.

1 WE 1 e 80 A AF

The heartbeat of an animal under normal conditions was in the range of 55 to 70 beats /
=2 When animals were subjected to loading, the increase in the heartbeat was 42 per cent in
aieof medium load and 50 per cent in the case of heavy load conditions for a period of 3 hours.
%een load was raised to medium and heavy the heartbeat, more or less reached 70 to 98 in the
Faphase and 73 to 95 in the final stages of the second phase. The increase in heartbeat was
zad with respect to load in all the breeds studied; however in Kangayam the increase in heartbeat
wi lower and showed fewer variations in their fluctuations. The inter-relationship between age,
irght and heartbeat showed that Kangayam had heartbeat profile directly proportional to the
| | whereas in other genetic groups it was negative linear relationship with respect to age. A
mwlinezr relationship between heartbeat and energy produced was observed. The energy release
wmereased from 1.47 MI at heartbeat of 62 / min to 2.06 MJ at heartbeat of 69 / min.

The energetic parameters showed that there existed critical energy limit for each animal
.|.-|f-| respect to its length. Kangayam having higher body length (145 cm) produced a maximum
oagy of 2.57 MJ while Jersey and Malaiyan breeds having averages of 134 and 127 em body
egih exerted enly 1.66 MJ of energy. In Kangayam when length increased from 145 to 152 ¢m
ipower decreased from 0.33 to 0.28 hp and energy produced decreased from 2.6 to 2,2 MJ,
fich was in contrast to other genetic groups. In case of the height also Kangayam showed
sgghive relationship with draft, energy and power output. When height increased from 141 to
i em energy release decreased from 2.6 to 2.3 MJ and power output decreased from 0.33 to
128 hp. However, a linear relationship existed between girth-energy and girth-power,
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Fig.17. Kangayam bullocks hauling sugarcane (carts fitted with
preumatc tyres)

Fig.18. A single Kangayam bullock used for transport of agncultural
produce




Fig.19. Kangayam bullocks used for transport of house
construction material (Sand)

Fig.21. Kangayam bullocks with a typical cart fitted
with tank used for transport of drinking water
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Fig.23. A pair of Kangayam bullocks yoked to the cart used
for mini - cart (Rekla) race - a sport of Tamil Nadu
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The draft / unit weight (kg/kg) for Kangayam, Kongai and Jersey 0.112, 0.102 and 0.096
soectively. The maximum power capability / unit weight was 13.8 x 10+ hp ‘kg. Kangayam
wi 2 hefty and high power animal with the walking speed of 1.3 to 1.8 km /hour with load
“sear speed of bullock = 0.099 x speed of rotation of pinion (rpm) km/hr] and produced maximum
sergy of 3.3 MJ. The maximum power capabality of a pair of Kangayam bullocks was 0.8 hp.
ieconcluded that a viable draught animal of normal stature would have a volume (size) of 0.4
*with weight range of 475 kg and girth of 185 cm. All these characteristics were observed in
Lmgayam bullocks and the breed was exceptional in many aspects with good performance
ven compared to other genetic groups studied.

Sreekumar and Thomas (1990) compared Kangayam bullocks with halfbred Jersey x
1+d Sindhi bullocks with respect to work efficiency, adaptability, feed and water intake while
Jmughing on dryland under hot-humid tropical climatic conditions (Table 12).

Table 12. Effect of work on dry matter (DM) and water intakes by Kangayam and
crosshred bullocks (Mean + S5.E)

Character Kangayvam (n = 2 pairs) Crossbred (n = 2 pairs)
Daysof | Daysofno Days of work | Days of no
work work . work

Toal DM intake (kg) | 938067 | 09432060 | 1032+003 | 1038+0.03
MintakeW kg®™g) | 1150205 | 1162+060 | 93.6=040 | 94.0=040

Vater intake/ DM 1156+ 1.2 153.0= 1.20 222 8=1.80 | 2214160
kg (g .

turce @ Sreekumar and Thomas (1990)

They reported that Kangayam bullocks were superior in work efficiency and ploughed 15
rcent more of dryland than the crossbreds in equal times. The more area ploughed per hour by
Lagayam bullocks could be attributed mainly to their faster speed (1.24 m/sec) in comparison
1% crosshreds (1.05 mfsec). Kangayam bullocks consumed significantly (P < 0.05) more dry
sster per unit metabolic body weight than the crossbreds indicating greater energy availability
= work. The crossbred bullocks consumed significantly (P < 0.05) more water per unit dry
=iter intake per unit metabolic body weight than Kengayam bullocks. It indicated a better
deeahility of Kangavam as they required less water wurnover for evaporative thermolysis. In
=zl the crossbreds experienced greater stress than Kangayam bullocks and were vulnerable
rthermal stress while working.

Anil and Thomas (1994) conducted similar studies to compare the draught performance
¢¥angavam bullocks with graded Surti buffalo bullocks and reported that Kangayam bullocks
‘ughed significantly more area per unit time (Table 13). During dry ploughing Kangayam had
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a significantly higher speed of working than buffaloes but during wet ploughing the speed wa
almost the same in both species

Table 13. Draught output by Kangayam bullocks and graded Surti buffalo males
under dry and wetland ploughing (Mean £ 5.E)

Kangavam (n = 2 pairs) | Graded Surti buffalo (n =2 pairs)

I Draught output ' Types of ploughing

| parameber Dry Wet Dry Wt

| Area ploughed (m”°) T02£81 | 625£116 567 =9.9 564 = 8.1
Speed of walking (m/sec) | 1.13£0.014 | 0.99 = 0.018 | 1.00 £ 0.020 .00 = 0.015
Stride length {m) 081 £0.015 | 0800018 | 0.76 20016 0.77+£0.018
| Power/team 57512 7RO + 21 587412 805 + 23

Source : Anil and Thomas (1994)

They reported that Kangayam bullocks had longer stride length during ploughing than th:
buffalo. However, there was no significant difference in the tractive power developed during dn
and wet ploughing between the two species and concluded that Kangayam bullocks were on:
par with buffalo bullocks for wet ploughing. However, on dryland ploughing buffalo bullock:
exhibited scvere heat stress and also their work output was inferior to Kangayam when usel

continuously for a period of 4 hours.

Panneerselvam and Kandasamy (1999) studied the load hauling capacity of Kangayan
bullocks yoked to carts with pneumatic tyres and reported that a pair of bullocks each weighing
an average of 472.9 £ 3 kg body weight {n = 200) was able to pull a total load (including car
weight) of 3787 £ 51 kg (n= 100} i.c. nearly 4 times their body weight over a distance of 10 to 2
km without rest (Table 14). The bullocks usually took 4 to 6 hours to cover 18 to 20 km distanc
with load. The average travelling time for a single trip i.e. with load to the sugar mill and baci
with empty cart to the field varied from 7 to 11 hours. The bullock pairs were capable o
carrying the load even on a sunny cloudless summer day with ambient temperature of 30 1
35°C. Kangayam bullocks generally reach the maximum potential for this type of work aroun:
5 years and maintain it effectively for a period of 10 to 12 years of age. Generally bullocks o
similar age and body size were paired in double animal carts and the test of significance als
revealed there was no significant difference between body weights of left and right bullocks o
the pair.
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Table 14, Mean (%= SE) adult body weights of Kangayam bullocks and
their load hauling capacity(kg)

Body weight ! 1
Left animal Right Overall | Sugarcane = Empty cart | Total load |
of animal of mean weight per weight | per cart
the pair the pair load ,
5050 | 4T08x4.0 | 4729+3.0| 320630 5816 | 378751 |
(looy | (100} (200) (100} (o0) | (00)

Figures in parentheses are the number of observations.

11.3 Physiological responses during work
Sreekumar and Thomas (1990} compared the physiological indicators viz. respiratory and
slse rates and rectal temperature of Kangayam bullocks with the crossbred (Jersey x Red
vndhi) bullocks during dryland ploughing (Table 15} and reported that all of them were significantly
p<0,05) higher in crossbred bullocks before the start of work, The values increased significantly
iue 1o work in both Kangayam and the crosshred bullocks; however, the increase was more in
| he crosshreds than in Kangayam after 4 hours of ploughing during summer. The authors concluded
#3t the crossbreds were vulnerable to thermal stress when compared to Kangayvam while working
= hat humid environment.

In a similar study Chandrasekaran (1991) compared the changes in physiological responses
of Kangayam bullocks (n=6) with the Jersey x Red Sindhi crosshred bullocks (n=12) m different
npes of work. All the hullocks were in the age group of 3 to 7 years. The mean respiratory and
sulse rates and rectal temperature recorded during ploughing and carting at different stages viz.
sefore work, after work and after rest are presented in Table 16.

Table 15, Effect of work on respiration rate , pulse rate and rectal temperature of
Kangayam and crossbred bullocks (Mean £ S.E; n = 2 pairs each)

Response Type of Before start of | Immediately after One hour after i
' animal work 4 hours of work work
Respiratory Kangayam 22524018 £7.69 £ (.56 48.07 £ 0.45
rae (per min) e red 24.70 % 0.23 9744 £ 0.30 57.20 % 0.99
“Pulse rate Fangayam 51,69 £ 0.32 77.67 £ 0.78 61.43 + 0.90
permin) e ired | 54.82%0.38 §7.15 2 0.56 9002096
Rectal Kangavam 38.42 £ 0.01 39.59 + 0,02 3800+ 002 |
:‘3“,,}‘;““‘““ Crossbred 35.60 % 0.02 39.86 £ 0.01 39.12 £ 0.02

source © Sreekumar and Thomas (19907
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Table 16. Physiological responses (Mean £ S.E.) of Kangayam and
crossbred bullocks during ploughing and carting

Kangayvam (n=6) |

Crosshred (n=12)

Response ‘ Time of Tvpe of work

‘ recording Ploughing Carting | Ploughing = Carting

(n= 28) n=24) | (n=40) | (n=50)
| Respiratory | Before work 2186031 | 2063031 | 2488015 2420£0.14
rate (per min) | After work 50.18£0.53 | 53.21£0.86 ‘ 73.53 £ 0,62 | 68.60 = 0.68
[ | After rest 20,89 = 0.46 1967028 | 23782020 ; 23.24 £ 0.1%
Pulse rate ! Before work 5107019 [ 49842038 55052022 | 5422004
(per min) After work | 71.54£0.52 | 72.13£033 | 8470+ 0.41 | 83,62 £0.43
After rest 61364035 | 61.92£035 | 68.73+0.37 | 65.96 + 0.28
Rectal Before work (3TE5 =004 | 3B12+0.04 | 3836+ 0.06 | 38.76=0.03
temperature After work 38822004 | 3895006 | 3932+005 | 3967 £0.03
| {"C) After rest C3B352003 | 38544005 IB.TT+ 0,06 | 39.25 £ 0.03

Source : Chandrasekaran (1991)

The analysis revealed highly significant (P<0.01) difference between the Kangayam an
crossbreds irrespective of the type of work and time of recording; between type of wor
irrespective of the breed and time of recording and between the times of recording irrespectiz
of the breed and type of work for all the three physiological measurements. Kangayam showe
significantly (P<0.01) lower rectal temperature during different stages and also in different type
of work. The rate of increase due to ploughing and rate of recovery due to rest was more ¢
crossbreds than in Kangayam. The increase in the respiratory and pulse rates due to work we
also more in the crossbreds than in Kangayam and the rate of recovery of respiratory rate wi
found to be faster in crossbreds in ploughing and Kangayam in carting.

Anil and Thomas (1994) compared the draught performance of Kangayam bullocks wif
graded Surti buffalo bullocks under similar climatic conditions and recorded that Kangays:
bullocks had significantly higher respiratory and pulse rates and rectal temperature before st
of work than the buffalo (Table 17). As a result of work the physiological parameters increass
significantly in both species; however the increase in these physiological responses in buffsl
bullecks were much higher than Kangayam during dryland ploughing whereas, during wet ploughin
buffaloes were on a par with Kangayam bullocks. It indicates high degree of heat stresst
buffalo bullocks than in Kangayam during dryland ploughing.
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Tahle 17. Effect of work on respiration rate (RR), pulse rate (PR) and rectal
wmperature (RT) of Kangayam bullocks and graded Surti buffaloes (Mean + S.E.)

Time Graded Surti buffaloes (n = 2 pairs) |
| RR/min = PR/min RT (°C) RE/min PR/min RT (°C)

Oryland ploughing
Sefore start | 16.1540.50 | 62.6580.48 | 38.08+0.03 | 14.5520.63 | 61.0520.65 | 37.9620.04
sfwark |
mmediately | 62,2043.91 | 93.0542.07 | 39.4540.12 | 107.05£2.12 | 97.7042.01 40,9020.08
ther work i |
Werome | 34.10%1.70 | 75.3041.72 | 38.5120.02 | 59.45£270 | 82234085 | 39.61£0.08
hour of Test |
Wetland ploughing
Iefore start 16404049 | 62.5020.44 | 37.98+0.01 13.6540.26 | 61.0540.40 | 37.9520.04
o work
Emediately Ed?.#ﬂi].i? 86.3042.44 | 39.2640.06 | 41.75£1.08 | B4.25£2.59 | 39.4320.11 |
derwork | | i |
\ierone | 26.6051.30 | T1.3021.61 | 38.5720.35 | 28.0581.26 | 68.2551.91 | 38.45£0.04 |
b of rest |

Saeree - Anil and Thomas (1994)
i14. Biochemical and haematological changes during work

The change in mean values of blood glucose, cholesterol, serum glutamic oxaloacetic
nnsamingse (SGOT) and creatinine levels in Kangayam due to ploughing and carting in
amparison with crosshred bullocks (Jersey x Red Sindhi) are presented in Table 18, The estimates
wealed that Kangayam had significantly (P< 0,01) lower level of glucose and higher level of
talesteral and SGOT than erossbreds irrespective of the type of work and time of recording i.e.
fore and after work and after rest.

There was no significant difference in the amount of decrease in glucose level during
wrk and also for the recovery rate after rest between the Kangayam and crosshreds whereas,
«rate of decrease of cholesterol level due to work was significant (P< 0.01) between Kangayam
-4 crossbreds, During ploughing crosshreds showed a greater decrease in cholesterol, which
-dicated that the crossbreds were under greater stress than the Kangayam when worked under
intical conditions (Chandrasekaran, 1991). The increase in the SGOT level revealed a significant
ifference (P<0.035) between the breeds due to work and increase was found to be higher in
imgayam than in crossbreds. Generally the increase in the guantity of SGOT is related with
weess muscular activity. The difference in increase of creatinine level due to work in both
weds was insignificant which indicated in both breeds there was an equal amount of breakdown
{creatinine phosphate which is a major source of energy.
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Table 18. Biochemical changes during ploughing and carting of Kangayam and
crossbred bullocks (Mean £ 5.E.)

Kangayam Crossbred
Biochemical | Time of Type of work

parameter | recording Ploughing | Carting Ploughing Carting

(n=18) (n = 24) (n = 40) (n=50)
Glucose Before work | 4422+ 156 | 4744146 5960079 61.7220.7]
{mg/100 ml) After work I9T4£1.65| 41.62+148 54,72+ 0.88 5540 £ (.68
: After rest 4311156 | 4598+1.56| S5B.142079| 60.07+0.69
Cholesterel | Before work | 184.8641.22 | 185132 1.19 | 136.58+3.16| 12599+ 3.78
(mg/100 ml) | After work 17244 £ 1.25 | 16909+ 1,21 | 12721 £3.25 | 109.53 £ 3,59
i Afiter rest IB2.81£1.26 ) 183.09+1.22 | 13481 +£3.15! 123.76%3.79
SGOT Before work | 10044 £2.41 | 98.70£293 | 71.03%143| 67.09=2.06
{(Units/ml) After work 11345+ 2,57 | 12233+£322 | BR003+133| B7.22%1.57
| Afterrest | 92.09+3.87| 8833+4.05| 64782127 $7.79+ 194
Creatinine Before work 1.28+0.10 1.42 = 0.08 1.35 £0.08 1.44 £0.05
(mg100ml) | After work 249x0.12 253 =009 2.77£0.10 2.59 £ 007
i After rest 1.65 £0.10 1.74 £ 0.07 1.75 £0.08 1.75 = 0.05

Source : Chandrasekaran (1991).

The mean haemoglobin content, packed cell volume (PCV), ervthrocyte sedimentatior
rate (ESR), plasma bicarbonate and blood lactic acid content before the start of work, immediately
after 4 hours of work and after one hour of rest of Kangayam bullocks are given in the Table 19
After 4 hours of work (both dry and wet ploughing) the ESR and blood lactic acid conten
showed significant increase whereas, the blood haemoglobin concentration, PCV and the plasm:
icarbonate levels decreased significantly during the same period. One-hour rest was not sufficien:
to bring them to pre-exercise values (Anil and Thomas, 1994).
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Table 19. Effect of work on haematological traits of
Kangayam bullocks (Mean = S.E; n = 4)
Haematological Tyvpe of work Before start | Immediately After one
trait of work | after 4 hours | hour of rest
of work |
Haemoglobin (g/dl) | Dryland ploughing | 1235009 | 11.08=0.08 | 11.81£0.07 |
Wetland ploughing | 12312005 11292006 | 11.94=003
Packed cell volume | Dryland ploughing | 39.95+027| 3525£035) 37202038
[*) | Wetland ploughing | 39.80£0.25| 3635+048 | 37.90=0.33
| Plasma bicarbonate | Dryland ploughing | 26.09£022| 2275=031] 24.17+0.09
| img %) Wetland ploughing | 26.35+020 | 21.77£0.13 | 22.75%0.16 |
'ESR (mm / h) Dryland ploughing | 1112007 1.93 £ 0.10 1.61 = 0.05
Wetland ploughing | 1.13 £ 0.05 1.73 £ 0.03 1.42 £0.03
Blood lactic acid Dryland ploughing | 24.90+0.22| 4202+045| 33.10+042
watent (mg /dl) | Wetland ploughing | 24.90£038 | 43.10£0.13 | 37.32£0.62 |
sreer Antl and Thomas, (1994)
L2 Milk Production
i1 Daily milk yield

Though Kangayam cattle are primarily bred for draught, the milk yield 15 not as poor as
“at of Umblachery or other Mysore-type breeds, Littlewoad (1936) stated the average daily
#k vield of foundation and farmbred Kangayam cows at Livestock Research Station, Hosur as
1216 (2.8 kg) and 6.6 1b (3.0 kg) respectively with the highest daily yield of 10,9 1b (4.95 kg).
While studying the different lactation records of the same herd Patiabhiraman (1958} reported
maverage daily first lactation milk yicld of 5.2 1b (2.4 kg) which increased up to 6.7 Ib (3.0 kg)
wsixth lactation (Table 20). In another detailed statistical analysis on the first lactation records
fam1922 1o 1952 of the same herd, Amble and Krishnan (1960) reported 5.62 = 0.271b (2.55 kg)
0d 5,24 + 0.09 1b (2,38 kg) as average milk yicld per day lactation of foundation stock (n = 41)
nd farmbred stock (n = 399) respectively (Table 21). The respective averages of milk yield per
ay of calving interval were 3.12 £ 0.30 Ib (1.42 kg} and 3.1% £ 0.09 |b {1.45 kg) respectively.
fhere was an increase in the average vield from the foundation stock to the first generation but
#is was followed by a continuous decrease from the first to the fifth generation, the average
kscrease in first lactation vield after correcting the records for environmental factors was 160 1k
«er generation. The improvement from the foundation stock to the first generation as well as the
4]l thereafler was attributable to environmental factors and partly due to the use of genctically
sferior bulls which was identified later by analysis of their transmitting ability.
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Table 0. Lactation performance of Kangayvam cows at Livestock Research Station, Hosur'

Lactation | Number | Average daily Average Average lactation
number of milk yield per lactation milk vield
records | lactation period period (Ib)
(m) | (Ib) (days)
1% lactation S15 | 5.2(2.36) 256 14021 (637.0)
| 2™ lactation 364 5.8 (2.63) 265 1547.8 (702.7)
' 3" lactation 203 6.3 (2.86) 266 1676.6 (761.2)
4" lactation 241 6.3 (2.86) 266 1685.9 (765.4)
5" lactation 202 6.4 (2.91) | 268 1750.2 (794.6)
6" lactation | 146 6.7 (3.04) 276 | IB07.9 (820.8)
77 lactation | 109 6.5 (2.95) 267 1673.9 (760.0)
8" lactation &S 6.4(2.91) 273 1758.5 (798.4)
9% Jactation 51 | 5.9(2.68) 260 1586.8 (720.4)
| 10" Jactation 26 | 6.0(2.72) 270 1740.7 (790.3)
| 11" lactation 20 5.4(2.45) 270 1454.9 (660.5)
| 12" lactation 10 5.3(2.41) 257 1351.8 (613.7)
| 13" Jactation 3 6.4(291) | 238 1530.8 (695.0)

Figures in parentheses indicate the values in kg
* The records were not adjusted for year, season and other non-genetic effects,
Source; Pattabhiraman, (1958)

Raju (1953b) analysed different lactation records (n = 1385) of cows at Palayakottai Cattk
Farm and reported an average daily milk yield of 6.4 1b (2.9 kg) and 5.7 1b (2.6 kg) for the firs
and fifih lactations respectively (Table 22), There was a slight increase in the lactation dail;
average and peak yield during second and third lactations over the first lactation and gradug
decrease in later lactations. Pattabhiraman (1958) reported an average daily milk yield of 6.3 1t
(2.9 kg) for cows under Kangayam Cattle Improvement Scheme and of 5.2 1b (2.4 kg) for cow
under non-scheme of the same herd at Palayakottai Cattle Farm.

Milk recording was carried out in the farmers' herds at monthly intervals in randomb
selected villages in the habitat between 1994 and 1996 (Report, 1998). The calves were use
not only for let down but were also allowed to consume milk before milking. Several farmen
were milking in the morning alone and the cows were not milked in the evening as calves wen
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gpe [able 21, First lactation performance of Kangayam cows at Livestock Research Station, Hosur
| Average | Average ' Average | Average daily Calving
n | lactation milk | daily milk | lactation | milkyield/ | interval
yield vield / day period | dayofcalving | (days)
(b} of lactation (davs) interval (1b)
(Ib)
— Foundation 1376104 | 5.62+027 | 237 =11 312=0.30 486 £ 34
S Y @41)[624.2] | (41)[2.55] | (41) (40) [1.42] @0) |
— | [*generation 1651 = 81 | 6.02 £0.20 | 2686 || 3171£0322 4Tix 11|
. | 95)[7489] | (95)[273) | (95) (86)(168) |  (86)
— | I* generation 1567 + 54 5472 0.16 282+ 4 340+0.14 514+ 15
—] (121) [T10.8] | (121)[2.48) (121) (101)[1.54] (101)
| | Tgeneration | 126454 | 484£017 | 25827 | 2852014 §32£17
— | (57341 | (18 [219] | (118) (85) [1.29] (85)
T | | Faeneration | 1092+ 56 | 454%0.20 | 2397 | 237£0.11 507 % 16
| (56)[495.3] | (56)[2.06] | (56) (39) [1.08] {39)
] :S*gcnem:iun £44 4130 | 4112035 | 21230 232%- 43T £ -
] (7) [382.8] (7)[1.86] (7) (4)[1.05] (4)
| Overall farm - 1416+ 33 5.24 £ 0.09 | 264 £3 319009 5068
bred stack {399) [642.3] | (399)[2.38] | (399) (317) [1.45] (317
“igures in round brackets are the number of observations
Fizures in square brackets indicate the values in kg
aitle surce: Amble and Krishnan (1960).
first Table 22. Lactation performance of Kangayvam cows at Palayakottai Cattle Farm
aily Lactation | Average dailv milk | Average Average Peak yield |
fual | number yield per lactation lactation lactation milk {1h)
11h period (Ib) period {days) yield (Ib)
| 1¥ lactation 6.4 (2.91) 3059 L2027.7(920.6) | 1001 (4.59)
ows
| 2™ lactation 6.8 (3.09) 289, 1 1980.9 (899.3) | 11.3(5.13) |
: ' 3™ lactation 6.6 {3.00) 284.6 18739 (850.8) | 11.4(5.18) |
mly
wed |? lactation 6.4 (2.91) 288.9 1791.9 (813.5) 10.3 (4.68)
ners s lactation ] 5.7 (2.59) 293.3 1664.5 (755.7) 9.9 (4.50)
vere

Figures in parentheses indicate the values in kg
Source: Raju, (1953b)
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allowed with cows for grazing. Milking was also done while the calf was comsuming milk fi
one of the quarters. As the milking was not complete and the milk was shared by the farmer ar
calf, the milk yield data were considered as daily partial milk vield (Okantah, 1992),

The average for overall daily partial milk yield (two-time milking) was 1.99 & 0,03
(Table 23) and the individual yields ranged from 0.5 to 5.65 kg. The yields recorded for cows u
to 11 months of lactation did not reveal any definite pattern, though there was Progressive increa
up to the third month. One of the main reasons is the practice of allowing the calves to consu
liberal quantity of milk at young age and less as the age advanced. The averall average dail)
partial milk yield for one-time milking (moming) was nearly half of two-time milking yield (0.92
+ (.28 kg) and it ranged from 0.2 to 2.2 kg (n = 166).

Table 23. Mean (+ S.E.) daily partial milk yield and milk constituents of Kangavam

cows at Farmers' herds
|

Monthof | Daily partial I I
| Igmtiml | milk vield (kg) Fat content (%) SNF (%) |
verall 1.99 + 0.05 3.93 = 0.07 7.21 = 0.05
|_ _:_ J_ _(300) ! (31 (311) |
1" month | 163016 i 300018 | 749£0.03 |

. (17) (26) (26)

| month | LEI£011 |  334:0.14 7.24+0.16 |
. (39) . (39) (39) ‘
| 3" month 2,05 £ 0.11 i 363013 | 7212013 |
| | (47) (49) | (49) ,
47 month 1952011 | 383015 |  725:0.14 '

b L (56} (47) 1 “n

5" month 208012 396016 719+ 0,10
| I (52) | (50) (50) |
| 6"month | 211£0.15 | 447208 7272002
(33) | (41) i (41} :
| 7" month 203014 T 431021 7.02£017 |
(22) I (28) - (28) |
S month | 2182020 | 4B3z034 679020 |
() | ao_ | _aey
9" month | 1.8 +£0.19 ......|+ 4.54 £0.52 | 7272019 "1
, (8) (5) f (5)
10" month | 236+ 0,19 503 =043 7.66 +0.17 ""I
(4) | (4) (4)

™ momth | 1.50%047 | 5.63=0.34 722£0.15 |
| and above | {4} | (6) i (6) -

Figures in parcntheses are the number of observations
SNF; Solids-not-fas
1.
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i.2.2 Lactation milk vield

Littlewood (1936) reported variation in the average milk yield of Kangayam cows from
| 1493 16 (678 kg) in foundation stock to 1615 b (733 kg) in farmbred cows at Livestock Research
wtion, Hosur. Later, Rajagopalan (1952) carried out a study on Kangayam herd of the same
irm and reported that the average milk yield during first lactation (n = 31} was 141 109984
3(641.5 kg). There was significant positive correlation between milk yield with age of the
simal at first heat (0.82), age of the animal at first calving (0.61), and weight of the animal at
‘st calving (0.55). Subsequently Pattabhiraman (1958} studied 2065 records of completed
setations of cows of the same herd and reported 1605.9 1b (729.1 kg) as average lactation milk
~¢ld of Kangayam cows. There was an appreciable increase in milk yield from the first lactation
nthe sixth lactation (Table 20) and then there was a decrease except in the tenth lactation,
ithich might be due to small sample size. The maximum milk yield in a cow and maximum
lrmber of lactations recorded were 6254 1b (2839 kg) and 13 respectively. Later, Amble and
'lrishnan (1960) analysed the first lactation records and reported that the average first lactation
il vield of foundation stock (n = 41) was 1376 = 104 1b (624.7 kg) and that of farmbred stock
2= 399 was 1416 = 33 b (642.86 kg). The average lactation milk yield of Kangayam cows at
#lavakottai Cattle Farm was 2027.7 1b (920.6 kg) for first lactation (Table 22) and 1664.5 Ib
5.7 k) for fifth lactation (Raju, 1953b). The analysis also indicated that there was a gradual
wduction in the milk yield at every successive lactation from the first to the fifth lactation.
nttabhiraman (1958) compared the average annual milk production of scheme and non-scheme
wws in the same farm and reported 2111.5 1b (958.6 kg) and 1831.4 1b (831.5 kg) as average
maual milk production of cows in the scheme and non-scheme respectively.

The total estimated partial milk yield of lactation for cows in the farmers’ herds was 340
7 (Report, 1998). The average daily and lactation milk yield recorded for the cows in the
armers' herds are generally lower when compared with the earlier reports based on the institutional
wrds which set a range of 2 to 3 kg as average daily milk yield and 642 to 521 kg as lactation
alk yield for the Kangayam cows. In the farmers’ herds, cows are maintained mainly on grazing
+d generally no concentrate supplement is given. Depending on the need cows are also put to
m and transport work. These factors might have contributed to the low yield of milk in the
imers' herds. Pattabhiraman (1958) opined that milk production in Kangayam cows is rather
tent and there is a possibility of increasing the milk production in Kangayam cows as milk
oduction in some of the cows was over 5000 1b (2270 kg) in a single lactation and the heritability
{the trait in Kangayam was found to be 0.3 to 0.4.
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Effeet of non-genetic factors

Amble and Krishnan (1960) examined the influence of non-genetic factors such as orde
of lactation, preceding dry period, service period, age at first calving, season of calving an
management in different years on milk production traits and also worked out lactation correctios
factors for converting later records to first lactation basis for the Kangayam herd at Hosur
Lactation yield showed an increasing trend from the first lactation to the third, vields in the thir
and fourth lactation were nearly equal and steadily decreasing trend was indicated beyond the
fourth up to the eight lactations. The peak vield was in the third lactation for which an increas
of about five per cent over the first lactation performance was observed. The performance it
the eighth lactation was about 18 per cent lower than that in the first lactation. Milk vield per day
of lactation registered a steady increase from the first to the fourth lactation and showed :
steady decreasing trend after the fifth.

There was no association between preceding dry period and lactation vield. The influenc
of service period on lactation yield was not substantial except for the fact that the low yields
giving 1000 Ib or less milk in their first lactation had service period generally shorter than sever
maonths, The influence of age at first calving on first lactation yield indicated a progressive decreas
in average lactation yield for cows having longer age at first calving up to the age group 49 -8
months. The respective average first lactation vields for age at first calving intervals of 28 -31
33 -36,37-40,4] -44,45 - 48,49 - 52, 53 - 60 and above 60 months were 1848, 1755, 1484
1420, 1309, 939, 1272, and 1486 |b, The season of calving did not show any influence on the firs
lactation milk vield. '

8.3 Lactation Length

The mean lactation lengths recorded for Kangavam cows in different lactations in the
organized farms are presented in Tables 20, 21 and 22. The estimates ranged from 238 to 27
days for cows at Livestock Research Station, Hosur whereas, it was from 285 to 306 days f
cows at Palayakottai Cattle Farm. Amble and Krishnan (1960) reported a steady decrcase it
lactation length from first to eighth lactation, the lactation length in the latter being about 13 pe
cent lower than the former in the Kangayam herd at Hosur. The data collected from the farmen:
herds revealed that Kangayam cows are capable of producing milk for a lactation period of 9.3
= (.18 months (n= 130), which is comparable to the value of 264 days already reported I
Fattabhiraman (1958) for the organised farm.

8.4 Dry Period

Dry period in Kangayam cows is fairly long. Littlewood (1936) reported an average dn
peried of 184 days for Kangayam cows at Livestock Research Station, Hosur. The mean dn
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«riod for all parities for cows belonging to the farmers in the habitat was 5.75 £ 0.17 months
ieport, 1998).

i5Milk Constituents

The mean fat, solids-not-fat {SNF), protein and total solids per centin the milk of Kangayam

swws reported by various authors are presented in Tables 23 and 24.

Table 24. Mean ( S.E.) of milk constituents of Kangayam cows

Trait Mean / Range II n Reference
Fat content (%2) 501057 1385 Raju, 1953b
! 34t05.1 197 Pattabhiraman, 1958
| 32w4d - Report, 1958-39
3.93+0,07/3.0t0 5.63 311 Report, 1998
SNF ( %) 721005 311 Report, 1998
"Total protein ( %) | 3.21= 0.03 306 Rajendran, 1995
| Total solids ( %) 10.91 £ 0.09 305 Rajendran, 1995

The fat percentage in Kangayam cows ranged from 3.0 (Report, 1998) to 5.7 (Raju, 1953b).
Raju {1953b) reported a gradual reduction in the fat percentage from 5.7 to 5.0 per cent from the
iest to the fifth lactation in Kangayam herd at Palayakottai Cattle Farm. In the same farm
sattabhiraman(1958) observed reduction in the fat percentage from 3.110 3.4 from the foundation
tock to third generation. The estimates of fat and SNF percentages from milk samples cbtained
am farmers’ herds were 3.93 = 0.07 and 7.21 = 0,05 respectively. Fat per cent increased from
3.0 at first month of lactation to 5.63 at eleven and above months of lactation {Report, 1998).

In general, the estimates obtained for fat and SNF percentages for cows in the habitat
were lower when compared to the average values for Bos indicus cattle. The lower fat percentage
shtained might be due to the collection of samples from partial milking in which calves were
dlowed to suck considerable amount of fat-rich milk left over after milking. Inadequate feeding
juring lactation, which was generally noticed during the survey, might be the other possible
-ason for the low SNF record. The percentage of protein and total solids in Kangayam milk
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samples as recorded by Rajendran (1995) are 3.21 and 10.91 respectively, Detailed studies o
fat and other constituents based on larger sample size of 24-hour composite milk should b
carried out. Effects of season, level of feeding, stage of lactation and parity must also be take
into consideration.

9. REPRODUCTION
9.1 Female Reproduction

9.1.1 Age at breeding

The reproductive performance of Kangayam heifers and cows is summarised in Table 2
The average age at first oestrus of Kangayam heifers maintained at Livestock Research Statior
Hosur was 1115 days (37 months) and in farmers herds it ranged from 29,49 to 33.08 monix
Rajagopalan (1952) reported a significant correlation (0.66) between age and weight of i
animal at first heat. The average age at first mating of Kangayam heifers in farmers' hert
ranged between 29.76 and 33.13 months (Rajendran, 1995; Report, 1998). There is only margin:
difference between age at first oestrus and age at first mating as most of the heifers are general
known to have been mated in the first observed oestrus itself,

9.1.2 Age at first calving

The average age at first calving of Kangayam cows in organized farms ranged from 381
45 months (Littlewood, 1936; Amble and Krichnan, 1960) and for animals maintained in farme
herds it ranged from 40 to 43 months (Rajendran, 1995; Report, 1998), Generally, the estimas
reported for cows under farmers' herds are lower than the values reported for cows und:
organized farm conditions. Pattabhiraman (1958) reasoned that seasonal variations, mainly
level of rainfall and the availability of greens in the pasture play a major role in influencing it
age at maturity and the age at first calving of the animals maintained under semi-intensn
conditions. Rajagopalan (1952) reported a significant positive correlation (0.61) between £
and weight of the animal at first calving,
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Table 25. Reproductive performance of Kangayam heifers and cows

Character | Mean#SE. | o | Location/Farm Reference
Ageat first | 111475 459days | 31 Livestock Research | Rajagopalan, 1952
pestrus Station, Hosur
33.0% £ 1.08 months 53 | Breeding tract - Rajendran, 1995
Farmers® herds
! 29.49 + 0.4 months 195 ~do- Report, 1998
Age at first | 33.13 £ 1.80 months 23 Breeding tract - Rajendran, 1995
mating Farmers'herds
29,76 = 0.37 months 166 -do- Report, 1998
Age at first | 3% months Livestock Research Littlewood, 1936
calving Station, Hosur
1 1447.5 £ 60.2 days 3| -Jo- | Rajagopalan, 1952
44.1 % 0.4 months 477 | -do- Amble and Krishnan, 1960
(Farmbred stock)
45.4 + 1.0 months 47 {Foundation stock) - do -
1372 days 559 | -do- Pattabhiraman, 1958
44.5 months 294 l Palayakottai Cattle | Pattabhiraman, 1938
{ | Farm, Palayakottai |
43174 1.05 months | - 52 | DBreedingwact- | Rajendran, 1993
| | Farmers’ herds
39.99 + (.38 months 199 | -do- Report, 1998
Calving 14 months i Livestock Research | Littlewood, 1936
mterval Station, Hosur |
I 16.7 + 0.3 months 317 ~do- Amble ef al., 1958
471 days 1660 | -do- Pattabhiraman, 1958
486 = 34 days 40 ‘ -do- | Amble and Krishnan, 1960 |
| . (Foundation stock)
| 506 & 8 days 317 l, (Farmbred stock) -do-
478 days 389 | Palayakottai Canle | Pattabhiraman, 1958
| Farm, Palayakottai
| 15.34 £ 0.23 months | 112 Breedifig tract — Rajendran, 1995
l I Farmers’ herds
15,62 + (.16 months 260 | -do- Report, 1998
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9.1.3 Calving interval

Gestation period: Bhattacharya er al. (1950, cited by Joshi and Phillips, 1953) studie:
the average gestation period for 590 calvings amongst 143 Kangayam cows and reported that i
was 288.21 davs for the male births and 285,35 days for female births, the sex ratio was 102.7%
males : 100 females. While studying the effects of season and sex of the calf on gestation period
in Kangayam cattle at District Livestock Farm, Chettinad, Gopalakrishnan er al. (1972) reported
an average gestation period of 284.07 = 0.48 days (n=617) and there was no significant influence
of sex of the calf and season of calving on gestation period.

The average calving interval for Kangayam cows ranged from 14 months (Littlewood,
1936) to 16.7 months (Amble ef al., 1958). The mean calving intervals reported for cows under
organised farm conditions are comparable with the values obtained for cows in the farmers
herds though there were variations in managemental practices reported (Pattabhiraman, 195§;
Report 1998). For the cows maintained under the Kangayam Cattle Improvement Scheme at
Palayakottai, the calving interval ranged from 322 to 584 days (Pattabhiraman, 1958). The lactation-
wise average calving intervals for cows maintained at Livestock Research Station, Hosur are
presented in Table 26. The estimates revealed that the maximum calving interval was afier the
first lactation, which gradually deelined up to the fourth lactation. Amble and Krishnan ( 1960]
also reported steadily shortened calving intervals from the first to third lactation, the interval in
the third being about 10 per cent lower than the first. From the third to the fourth lactation it wa:
more or less steady and beyond which there was a steady increase up to the seventh laciation.
The distribution of calvings in different months in the same herd over 30 years indicated an
uneven distribution of calvings over different months; there was a greater concentration of calvings

from April to June as against fewer calvings in December and January,

In the habitat, calvings were found to be distributed throughout the year. Some farmers
use the females predominantly for agricultural work and hence they are not breeding their cows
regularly. The average number of calvings was nine but cows with 10 to 15 calvings were no!
uncommon (Report, 1998). Twinning is rare in the breed; however twinning was observed in twe
cows out of 308 cows (0.6 per cent) surveyed (Report, 1998). Amble er al., (1958) reported tha
the mean generation interval for Kangayam herd at Hosur was seven years,
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Table 26. Lactation-wise average calving intervals of Kangayam cows at Livestock
Research Station, Hosur

Lactation number | n [ Ai:::;.g:]'::t::f
17 lactation 391 513
2™ Jactation 106 461
3™ lactation 254 453
" 4" Jactation . 205 { 446
5™ lactation 162 468
6" lactation 121 466
7" lactation o2 449
| 8" lactation 63 445
9™ |actation 31 492
10" lactation 18 465
11" lactation 11 | 460
| 127 lactation ! 3] | 471

Source: Pattabhiraman, (1958)
5.2 Male Reproduction
9.2.1 Biometry of testes

Well-fed male calves are ready for service when they are about 2% years of age (Littlewood,
1936). Appadurai (1971) observed that the averages of testicular length and width were 110 and
60 mm respectively (n = 52) for 3 to 12 years age group of Kangayam bulls. He also reported
that the average testicular lengths of Tharparkar, Red Sindhi, Jersey and Murrah bulls were 127,
122, 125 and 107 mm while the testicular widths were 68, 63, 67 and 58 mm respectively. The
wsticular size of Kangayam was smaller than those of other Indian and exotic breeds of cattle.
While studying the testicular biometry and seminal attributes of Kangayam breeding bulls in
artificial insemination programme, Vecrapandian et al. (1992) reported {Table 27) mean testicular
length of 10,75 £ 0.31 em and width of 6.08 £ 0.08 cm of left testes and the corresponding values
for right testes were 10,50 + 0,45 and 5.92 £ 0.16 cm for bulls of more than 84 months age. They
also suggested that while evaluating Kangayam bulls for breeding soundness, the smaller testicular
size, the characteristic of this breed should be kept in mind,

9.2.2 Seminal attributes

Kangayam bulls are quick servers and remain in good breeding condition for a period of 10
vears (Joshi and Phillips, 1953). While studying the sexual health of 367 breeding bulls of various
breeds including Kangayam (n = 56) used for artificial insemination, Appadurai (1971) also reported
that Kangayam bulls were quick servers when compared with Red Sindhi and Murrah bulls.
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Mean reaction time was lower for Kangayam bulls with 70 £ 12 seconds (n = 52) as compart
to Red Sindhi and Murrah bulls with 116+ 22 (n=61) and 123 + 15 (n = 131) seconds respective!
The per cent frequency distribution of non-servers in Kangayam bulls was at 3.4 per cent whers:
it was high (46.6 per cent) in Red Sindhi and Murrah bulls.

Table 27. Biometry of testes and seminal attributes (Mean + 5.E.) of Kangayam hul
in different age groups

Character Group I Group II Group 111
(=< 60 months) | (60— 84 months) (> 84 months)
(n=35) (n=5) (n = 6)
el e cmy | 27160% 147 30.60 + 1.29° 32.08 £ 0.67°
Left testis = Length (cm) 10,60 £ 0.40 10.30 £ 0.47 10.75£0.31
- Width (em) 5.40 = 0,29 5.90+0733 6.08 = 0.08
Right testis — Length (cm) 10.60 % 0.40 10,40+ 0.43 10,50 £ 0.45
- Width (cm) 5.40 = 0.29 5,90+ 0.19 592+0.16
Seminal attributes
Vaolume (ml) 3.55£1.22 5.28 +£0.61 4.66 + 0.60
Initial motility (%) 62.00+ 374 60,00 = 4,08 5900+ 5.10
Concentration 1092.00 £ 10905 | 1350.75+£279.03 | 1363.60< 122.00
[ {million / ml})
. Live sperm count ( %) 85.32+4.71 B1.BT 5732 80.13=7.02
Sperm morphology
Primary abnormalitics 1.80+1.59 3.73+0.74 1.92 = (.46
Secondary abnormalities 6.20 + 1,02 8.43 % 2.46 9.00 £ 1.9%
Total abnormalitics 10,00 £ 1.79 12.15+ 3.18 10.92 + 1 96

Differences between groups in all parameters exeept scrotal eircumference were not statisticall

significant (P=>0.05)

Source: Veerapandian ef al. (1992)

In another study on collection of semen for conservation, it was observed that Kangaye
bulls started donating semen from 17 to 29 months of age (Report, 2005a). The quality of seme
samples was poor during the training period and only 24.8 per cent of ejaculates were fit f:
preservation. The same trend was noticed in later semen collections also and only 31.2 per cer

of ejaculates were fit for preservation. In comparison with exotics and crosshreds, the number

of rejected samples were more in Kangayam (Report, 2005a),
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The seminal atiributes of the Kangayam semen samples reported (Table 28) revealed that
83 to 90 per cent of the samples were creamy white in colour and 41.4 to 45.8 per cent were
medium in consistency. The volume of semen per ejaculate in Kangayam bulls maintained at bull
stations for artificial insemination varied between 3,55 £ 1.22 and 5.28 + 0.61 ml (Veerapandian
et al., 1992} whereas the mean values for young Kangayam bulls kept at conservation scheme
were 2.32 £ 0.05 and 2.54 £ 0,16 ml (Table 28), The averages of mass activity and initial motility
ranged between 1,14 £ 0,63 and 4,14 £ 0.12 (1 - 5 scale) and 40.00 = 0,05 and 68.48 = 2.04 per
cent respectively. The mean sperm concentration varied between 774 2 12 (Report, 2005a) and
1363.6 % 122.0 million per ml (Veerapandian er al., 1992). The live sperm percentage reported
m Kangavam bull semen was generally good with values above 80 per cent and the abnormal
sperm percentage was also within the permissible limits {Veerapandian er al., 1992;Report, 2005a).

Table 28. Characteristics {Mean + S.E.) of liquid and frozen semen of Kangavam bulls

Character Batch I Batch 11
'| (n=4) (n = 8§)
| Age at which semen collection was 17-27 20-29
| started (months)
" Age at which the semen was fit for 22-27 23-29
| preservation (months)
l Colour of semen:
| White (per cent) 8.77 (532) 17.14 (70)
I Creamy white (per cent) 90.23 (532) 82.86 (70)
| Consistency (per cent): Thick 27.82 28.57
| Medium 45.86 41.43
| Thin 23.50 22.86
. Watery 2.32 7.14
| - (532) (70)
"Volume / ejaculate (ml) 2.32 = 0.05(532) 254+ 0.16 (70)
| Mass activity (1-3) 31,35 £ 0.06 (532) 261+ 018 (70)
| Initial motility (per cent) 56.26 = 1.12 (532) 47.0+3.40(70)
| Sperm concentration (million /ml) 774 + 12 (435)

| Live sperm (per cent)

85.14+ 0.73 (78)

882 = 26 (39)

[ Abnormal sperm (per cent)

10.01 = 0.33 (80)

| Pre-freeze motility (per cent)

66.75 + 0.42 (166)

62.73+£1.35(22)

| Post-thaw motility (per cent)

36.20 £ 0.79 (166)

38.75+2.21(16)

; Post-thaw motility of conserved
| samples (per cent)

|

41.71 £ 0.35(117)

4231+ 1.22(13)

Figures in parentheses are the total number of ejaculates

Source : Report (2005a).
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The mean pre-freeze motility of spermatozoa ranged from 62,7 to 66.7 per cent. Sample
having only 60 per cent pre-freeze motility were selected for processing and those having
minimum of 40 per cent post-thaw revival rate were selected for conservation. It was reporte
that out of 163530 doses in the first batch and 1720 doses in the second batch frozen, only 69,5 pe
cent and T8.3 per cent respectively were fit for conservation. In young Kangayam bulls about 3
per cent of ejaculates are likely to be rejected due to the stress of freezing and thawing. Th
quality of semen and its freczability showed improvement only after 2! years of age (Repon
2005a).

Rengarajan (2004) studied the effect of three different cooling rates during freezing ¢
Kangayam semen viz. slow cooling (-5°C / minute up to 5 to 20°C), medium (-10°C / minute «
to 5 to 20°C) and fast (-15°C / minute up to 5 to 20°C) on post-thaw progressive motility, acrosom:
and plasma membrane integrity and in vitro fertilizing capacity based on hamster egE penctratie
test (Table 29). He reported highly significant difference (P< 0.01) between slow cooling ra
with medium and fast cooling rates. The results indicated that medium cooling rate was foundt
be more beneficial in retaining acrosomal and plasma membrane integrity. However, there wer
no significant differences in in vitro fertility test assessed with hamster oocytes for three coolin,
rates. Highly significant (P< 0.01) positive correlations were found between post-thaw Progressiv
motility and acrosomal integrity (0.75) and plasma membrane integrity (0.67).

Table 29. Effect of different cooling rates on post-thaw motility, acrosomal and plasm:
membrane integrity and fertilization capacity (Mean # 5.E.) of Kangayam spermatozos

| Cooling Progressive Intact Plasma . Fertilization | Fertilization
rate matility (%) | acrosomes (%) membrane percentage Index
| | in=40y (n = 40) integrity {n=§) (n=48)
i | (Tail curling %)
N (n = 40}
Slow 3428 £ 0.82" | 81.0620.19° 4235+ 0.39° | 3992£2.00 1 0.75+0.02

Medium | 39.86 £0.93° | 8220+£0.12% | 4371+036° | 6267+ 1.58 | 0.79+ 0.0]
Fast 19,47 £ 0,927 F B1.B2£001° | 43.7020.32" [61.102252 | 0.75+0.03

Means with different superscripts within classes differ significantly (P<0.01)
Source: Rengarajan (2004)
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10, GENETIC PARAMETERS
10.1 Repeatability

Repeatability coefficients of lactation milk yield, lactation period, milk yield per day of
letation, milk yield per day of calving interval and calving interval were estimated for Kangayam
cows by Amble and Krishnan (1960} and they were 0.62 (1232 records; 422 cows), 0,31, 0.54,
0,50 (1013 records; 332 cows) and 0.08 respectively. Rajendran (1995) estimated repeatabilities
of daily partial milk vield, fat and protein percentages by recording milk yield and collecting
umples at approximately monthly intervals in Kangayam cows in the farmers' herds. The
-espective estimates based on successive recordings were 0.66 %= 0,05 (271 records; 75 cows),
545 = 0.06 (276 records; 98 cows) and 0.38 + 0.07 (271 records; 96 cows) respectively. For
=milk yvield traits the repeatability estimates were higher than 0.5 indicating that there is scope for
zenetic improvement of these traits through selection.

10.2 Heritability

The estimated heritabilities for different production and reproduction characters of first
lactation of Kangayam cows at Livestock Research Station, Hosur (Amble and Krishnan,1960)

sre given in Table 30,

Table 30. Heritability estimates for different production and reproduction
characters of Kangayam cattle

Character Intrasire degrees = Heritability = S.E.

| of freedom

Lactation yield 304 0.58x 0.10

Milk Yield / day of lactation 304 0.52+ 0.10

Milk Yield / day of calving 233 0.34 = 0.09
_interval . _

Lactation period ' 304 013 0.13
Calving interval 223 011+ 0.19
- Age at first calving 281 Negative
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The heritability estimates were high for lactation yield and milk yield per day of lactation
Further, they were only slightly lower than the repeatability estimates indicating that the tw
characters, heritable to the greatest extent, had not been very much affected by environmenti
factors of permanent nature. The heritability estimates for lactation period and calving interve
were low and were not significantly different from zero.

11. CYTOGENETIC STUDIES

The chromosome profile of Kangayam breed was studied by Kumaraswamy ef al, (2008
from blood samples (n= 28) collected from different villages in the breeding tract. The diple:
chromosome count was 60 (2n= 60), comprising 29 pairs of autosomes and a pair of o
chromosomes. All the autosomes were acrocentric in morphology whereas, the X-chromosome
was submetacentric and was the largest in the chromosome complement and  Y-chromosom:
was small acrocentric, which resembled 27" pair of chromosomes. The relative length of the
chromosomes was determined to establish the genomic contribution of each pair. The firs
autosomic pair was the largest acrocentric with a relative length of 5.11 per cent and the smalles
was 1.75 per cent. The relative length of X-chromosome was 5.16 and Y-chromosome was 1.9
per cent. The arm ratio and centromeric index of X-chromosome were 2,137 and 0.31 respectively

12. BIOCHEMICAL AND MOLECULAR CHARACTERIZATION
12.1 Blood Proteins and Enzymes

Electrophoretic studies on certain blood proteins and enzymes of Kangayam catile reveals
the existence of genetic polymorphism at loci controlling them. The normal variants of protein:
{including milk proteins) and enzymes are known to be inherited in a simple Mendelian manng
with codominance except alkaline phosphatase in which Akp* is dominant over Akp®. Th
distributions of different allele frequencies of the biochemical traits are summarised in Table 31

Haemoglobin : Three haemoglobin phenotypes (HbA, HbB and HbAB) which an
controlled by two Hb alleles (Hb* and Hb®) have been recorded. The estimated frequency o
Hb* (0.6) by Harikrishnara) et al.,, (2001) is in accordance with earlier reports on Kangayas
catile (Mangalraj er al., 1968; Singh and Bhat 1980¢). Among the breeds of Mysore-type catth
Khillari exhibited higher frequency (0.49) of Hb® allele (Naik er al., 1963) than Kangayam cattle
whereas, Amritmahal and Hallikar breeds exhibited lower frequency (0.31 and 0.32 respectively
of Hb® (Jayashankar ef al., 1984).
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Table 31. Distribution of allele frequencies of different blood proteins and enzymes
in Kangayam cattle

Protein/ | n | Allele frequency = 5.E. ] Reference !
Enzyme I Hb* Hb" |
22 | 0.680 | 0.320 viangalrj er al, 1968 |
Haemoglobin | 110 !ﬂ.ﬁrﬂ-ﬁ £ 0.030 | 0.355+ 0.030 Singh and Bhat 1980e
200 ! 0.600 = 0.025 0.400 = €025 Harikrishnaraj
i { et al., 2001 i
T ALt Alb” | Alb" |
| 108 [0.037+0.013 | 0.940= 0016 | 0023+ 0.010 |Singh and Bhat, 1980¢ |
Albumin | | ]
200 | 0.143+0.018 | 0.855 = 0.018 - Harikrishnaraj !
| | et al. 2001 |
Ceruloplasmin i Cp Cp* |
108 | 0.977 £ 0.01C 533+ 0010 | Singh and Bha, 19800 |
o S ¥l B ¥ ¥ T | i
Transferrin 00 | D06+ | 0.040= | 0535 549+ | 0005 Singh and Bhet, 1980d |
lo01s (0014 0.035 | 0.034 |
]
200 | 0110+ lﬂ_ﬂas + | 0.535 lﬂ.:ﬁE - | Hariknshnara |
| pots (0014 0025 (0022 | et al., 2001 \
Amylase i : Am” | Am" |
106 T 0995+ 0.004 T 0005 = 0.004 | Singh and Bhat, 1979
Alkaline : Akp- | Akp" !
phosphatase 97 | 0.995 + 0.005 005 = 0005 | Smgh and Bhat, 1980a |

Albumin : In Kangayam cattle Singh and Bhat (1980¢) recorded three albumn variants
alb*, Alb" and Alb® in only three phenotypis combinations viz. AlbB, ADAB and AIbBC whereas,
Warikrishnaraj ef al (2001) observed only two albumin variants, Alb* and Alb® in three shenotypic
.ombinations (AlbA, AlbA3 and AlbB). They reported a higher frequency for Alb" variant
0.858), whic1 is in close agreement withan earlier report on Kangaysm cattle.

Ceruloplasmin: Two -eruloplasminalleles viz. Cp* and Cp© in three different combinations
(CpA, CpC aad CpAC) were ohserved in Kangayam cattle and it was also found that the gene
frequency of Cp* allele was maximum (0.997). Singh and Bhat (1980b) reported that the incidence
of Cp* allele was high amorg all indigenoas breeds of cittle, which varied from 0.751 (Sahiwal)

ta 0.997 (Kaigayam).
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Transferrin : Singh and Bhat (1980d) observed four transferrin variants Tf*, T, T, T¢
with one rare allele T in cight phenotypic combinations viz. TiF, TfE, TfAF, TfAE, TR}
TTBE, T{FE and rare type TfA1F. However, Harikrishnaraj ef al. (2001) did not observe &
rare variant T in their study on Kangayam cattle. The study revealed the existence of fou
transferrin variants Tf*, T, T and T in nine phenotypic combinations consisting of only thre
homozygotes (TfA, TIF and TfE) and all possible heterozygotes (TfAB, TAF, TFAE, TBF
TIBE and TfFE). The observed frequency of TfF (0.535) was the highest among transfern:
alleles, followed by Tf* (0.268). Singh and Bhat (1980d) also stated that the frequency of Tf
(0.535) for Kangayam was the highest among Indian breeds of cattle studied
Harikrishnara) er al. (2001) stated that the frequency of zebu-specific transferrin allele T¢
{0.088) observed in their study was higher than that reported earlier for Kangayam (0.04) &
well as for other Indian breeds (Singh and Bhat, 19804d).

Amylase: Amylase polymorphism in Kangayam cattle revealed the presence of two variant
viz, Am" and Am®. Singh and Bhat (1979) found high Am® allelic frequency of 0.995 in Kangayar
cattle and they also noted the predominance of Am® allele among all indigenous breeds and i
frequency varied from 0,828 in Red Sindhi to 0.995 in Kangayvam.

Alkaline phosphatase: Serum alkaline phosphatase polymorphism in Kangayam canl:
revealed the presence of two variants, Akp® and Akp* with allele frequencies of 0.995 and 0,00
respectively. 3ingh and Bhat (1980a) observed that all indigenous breeds of cattle wen
characterized by high Akp® allele frequency, which varied from 0.938 in Gir to 0.995 in Kangayan

12.2 Milk Proteins

Electrophoretic studies on milk proteins in Kangayam cattle revealed the existence o
genetic polymorphism of o -casein, B-casein, a-lactalbumin and B-lactoglebulin (Singh and Bhs
1980f; Singh and Bhat, 1981a; Jeichitra er al., 2003). The distributions of allele frequencies e
the four milk proteins are summarised in Table 32,

Caseins: Among caseins, o -casein revealed the presence of three phenotypes, o
casein B, C and BC determined by B and C alleles. Indian breeds of cattle are characterized b
a very high (0.91 to 0.97) frequency of @ - casein C allele (Jairam and Nair, 1983). Jeichitra:
al., (2003) also reported very high frequency of 0.923 for o —casein C allele in Kangaysr
cattle, For [i-cascin three phenotypes, B-casein A, B and AB controlled by two alleles, f-caser
Aand B were identificd. The estimated high allele frequency of B-casein A (0.92) in Kangayar
cattle is in accordance with the earlier studies on majority of Indian breeds {Singh and Khanm
1972; Singh and Bhat, 1981a).
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Table 32, Allele frequencies of milk protein variants in Kangayam cattle

Protein " Allele frequency = S.E. Reference |
Gy - Co® a,-Cn® i
2, -Casein 156 | 0.077 + 0.015 0923 £0.015 Jeichitra er al.,
5 2003
p-Cn* p-Cn® |
B-Casein 52 0.923 £ 0.026 0.077 + 0.026 Singh and Bhat,
- 1981a
156 0.926 = 0,015 0.074 £ 0.015 Jeichitra e al.,
2003 3
a- Lactalbumin 156 a- La* o -La® Jeichitra eral., |
0.622 = 0,028 0376 0.028 2003
p-Lg" p-Lg® p-Lg"
Mactoglobulin | 56 | 0.018=0.012 | 0.938+0022 | 0.04520.019 | Singh and Bhat,
| 1980f
156 | 007450015 | 091420016 | 0.013£0.006 | Jeichitra eral,
| 3 2003

ct—=lactalbumin: Jeichitra ef al. (2003) reported presence of three - lactalbumin
‘henotypes A, B and AB determined by two o~ lactalbumin alleles in Kangayam cows. The
stimated frequencies of ce-La* and a-La® alleles were 0.622 and 0.378 respectively. However,
elatively higher frequency of a— lactalbumin A allele (0.622) in Kangayam is contrary to the
arlier reports on Harlana, Sahiwal (Bhattacharya ef al., 1963), Tharparkar, Red Sindhi (Jairam
=d Nair, 1983) and Ongole (Rao ef al. 1990; Jairam ef al., 1994) in which the frequency of a-
sctalbumin B was found to be higher (0.62 1o 0.84).

[i-lactoglobulin: The whey protein, B-lactoglobulin revealed five phenotypes viz. -
wtoglobulin A, B, AB, AC and BC with three alleles B-Lg*, B-Lg® and B-Lg" in Kangayam
attle (Singh and Bhat, 1980f; Jeichitra et al., 2003). Of the three alleles, B-lactoglobulin B 1s the
105t common one with high frequency in Kangayam. The estimated high allele frequency of (-
wioglobulin B in Kangayam is in good agreement with earlier findings in different Indian breeds
if cattle (Singh and Bhat, 1980f; Jairam er al., 1994).
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11.3 Heterozygosity

The heterozygosities estimated by Singh and Bhat (1981b) for various biochemic
polymorphic traits among eight indigenous breeds of cattle are presented in Table 13, Tt
heterozygosities for haemoglobin, albumin, ceruloplasmin, transferrrin, amylase, serum alkaliz
phosphatase, B-casein and f-lactoglobulin loci of Kangayam cattle were 45.8, 11 5,4.6,38.6, 1
1.0, 22.6 and 11.9 per cent respectively, Harikrishnaraj et al. (2001) observed that the populatic
of Kangayam cattle in its breeding tract was under genetic equilibrium for the haemoglobi:
albumin and transferrin loci studied. The estimated heterozygosities for haemoglobin, album;
and transferrin loci were 48.0, 24.4 and 62.3 per cent respectively, The average heterozygosi
estimated over three loci was 44.9 which was higher (19.6) than that reported earlier for Kangaya:
cattle (Singh and Bhat, 1981h).

Jeichitra er al. (2003) reported the heterozygosities for the a -casein, P-casei
a-lactalbumin and f3-lactoglobulin loci in Kangayam cattle at the breeding tract as 14.2, 13°
23.0and 16.0 per cent respectively. The mean heterozygosity estimated over all four rmilk prote:
foci was 24.2. Among the eight Indian breeds of cattle studied (Singh and Bhat, 1981h), &
revealed high heterozygosity at both B-casein and B-lactoglobulin loci except Tharparkar (11.4
and Kangayam (11.9) breeds respectively,

11.4 Characterization of Kangayam Cattle

With the results of the blood and milk protein variants, Kangayam can be differentiate
irom other Indian breeds of cattle by comparatively higher frequencies of both zebu-specifi
transferrin alleles, Tf" and T{ and by the conspicuous absence of T allele. In addition Kangayar
can be characterized by the high allele frequencies of Cp*, Am", Akp® a -Cnf, B-Cn* an
f-Lg" and a relatively higher frequency of a-La* allele.

Singh and Bhat (1981b) studied the phylogenetic rel ationship between eight Indian cail
breeds by utilizing gene frequency data pertaining to eight different blood and milk protex
polymorphic systems. Based on the standard genetic distance estimated (Table 33), they surmise
that the grey cattle breeds, viz. Hariana, Kangayam, Ungole and Tharparkar were closer. Ongolk:
and Hariana diverged first from the phylogenetic tree whereas, Kangayam and Tharparkar wer
closer to each other on genetic distance scale, Harikri shnaraj (1996) reported the standard genetic
distance between Kangayam and other grey cattle breeds viz, Tharparkar, Ongole, Hariana an'
Kankre) were 0.0260, 0.0313, 0.0330 and 0.0902 respectively. He found that among the gre
cattle breeds, the lyre-horned breed, Kankrej stood distinctly different from others whereas among
short-horned grey cattle, Tharparkar was closer to Kangayam on genctic distance scale.
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However, the number of loci examined, number of alleles per locus and sample size used in
these studies are smaller to draw valid conclusions, Hence, further studies utilizing more genetic
markers of blood and milk proteins including enzymes and microsatellites of DNA
(deoxyribonucleic acid) are needed for reliable characterization of Kangayam cattle and for
studying the relationship of Kangayam breed with other breeds of Indian cattle.

12.5 Molecular Genetic Studies
Maurya (1999) employed three microsatellite primers viz. ETH 225, HBB and ILSTS

030 for genetic analysis of three south Indian cattle breeds viz. Kangayam (n = 30), Ongole (n=
28) and Umblachery (n = 19). The number of alleles, mean allele size and allele frequencies for

all three breeds are given in Table 34,

Table 34. Number of alleles, mean allele size and frequency of three microsatellite
primers in Kangayam, Umblachery and Ongole cattle

Primer Breed No.of | Meanallele | Frequency | Heterozygosity |
alleles size (bp) (x S.E.)
] (& S.E) |
"ETH 225 | Kangayam 7 147.36 = 3.20 | 0.148 + 0.048 0.751 |
Umblachery 10 14620 =2.44 | 0.100 £ 0.018 0.871 !
Ongole 8 148.75£2.34 | 0.125 £ 0.032 0.820 |
HBB Kangayam 8 173.25+2.32 | 0.125 £ 0.050 0.737
Umblachery | 7 177.14 £ 1.99 | 0.143 £ 0.054 0.727
Ongole g 177.00 £ 1.73 | 0.125 £ 0.032 0.819 |
ILSTS Kangayam 3 15500+ 1.16 | 0,334 £ 0.164 0.504 I
030 Umblachery | 4 | 152.00+1.29 | 0.250 + 0.146 0494 |
Ongole 3 156.33+2.40 | 0.333£0.193 | 0.442 |

Source: Maurya (1999)

In Kangayam, microsatellites ETH 225, HBBE and ILSTS 030 showed 7, B and 3 alleles
and their respective allele sizes (bp) ranged from 135-159, 164-182 and 153-157. Among the
three breeds, Kangayam had three breed-specific alleles at HBB locus and their sizes were 164,
166 and 168 bp with the frequencies of0.03, 0.18 and 0.07 respectively. Kangayam showed one
specific allele of 135 bp at ETH 225 locus with a frequency of 0.07 and another specific allele of
137 bp at ILSTS 030 locus with a frequency of 0.02. The average heterozygosity (diversity)
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within Kangayam was 0.66 for all three loci studied while for Umblachery it was 0.70 and for
Ongole it was 0.69. The diversity among breeds was measured as coefficient of gene differentiation
(GST) and 1t was 0.08 for all the three loci studied.

Thiagarajan (2000} studied the genetic variation among Kangayam {n= 22}, Umbalachery
in= 30}, Red Sindhi (n= 20), Ongole {n= 20} and Jersey crossbreds (n= 30) using five Random
amplified Palymorphic DNA (RAPD) primers ILO 1127, ILO 526, ILO 868, ILO 876 and BG 8BS
ind eight microsatellite primers ILSTS 005, ILSTS 006, ILSTS 008, ILSTS 010, ILSTS 011,
ILSTS 012, ILSTS 013 and TLSTS 014,

The DM A samples of different breeds were amplified with the random primers and band-
sharing analysis was carried out, The mean band sharing values among individual animals within
the breed, intrabreed polymorphism percentage for different genetic groups and per cent difference
of Kangayam with other breeds are presented in Table 35, Kangayam showed breed specific
ragment at 1.0 kb, 1.1 kb, 1.6 kb, 0.88 kb and 1.3kb for the respective five RAPD primers. The
mean percentage difference among breeds using the five random primers was 75.91 £ 5.29
which indicated exisience of greater genetic divergence between breeds. The phylogenetic trees
sonstructed with genetic distances between breeds showed two clusters consisting of Kangayam
and Red Sindhi for ILO 868 primer and Kangayam and Jersey crossbred for ILO 526 and BG 83
random primers.

The eight microsatellite primers amplified with DNA samples of the live genetic groups
were found to be highly polymorphic (Table 36). In Kangayam, the number of alleles vaned
from 7 (ILSTS 014} to 16 (ILSTS 006 and ILSTS 008) and the allele sizes ranged from 95 bp
(ILSTS 012) to 414 bp (ILSTS D06).

Microsatellite analysis of Kangayam, Umblachery, Ongole and Amritmahal cattle using
markers i.e. ILSTS 005, ILSTS 006, ILSTS 011, ILSTS 030, ILSTS 033, ILSTS 034,
ILSTS 054, ETH 010, ETH 152, ETH 225, INRA 005, INRA 032, INEA 035, INEA 063, HEL
01, HEL 005, HEL 009, BM 18158, BM 2113, MM &, HAUT 024, HAUT 027, C55M 066
ind CSEM 060 recommended by the FAO (Food and Agriculture Organization
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Table 36, Number of alleles, alieie size and more frequent alleles for
different microsatellite primers in Kangayam cattle

Microsatellite | No.of |  Allele size More frequent alleles

primer | alleles | (bp) (range) (bp)

ILSTS 005 | 14 194 -747 | 202 (0.14), 205 (0.14), 223 (0.11)

ILSTS 006 16 375- 414 | 334 (0.09), 340 (0.09),

| 355 (0.09), 370 (0.11)

[LSTS 008 16 102 -157 | 128 (0.09), 136 (0.14), 138 (0.09)
'ILSTS 010 15 151-215 | 172(0.16) |
| TLSTS 011 10 304 - 354 | 308 (0.16), 346 (0.18)

[ILsTSo012 | 8 95- 112 107 (0.23)
ILSTS 013 g 142-159 | 148 (0.27)
| TLSTS 014 7 142-159 | 144 (0.16), 148 (0.18),
156 (0.20), 159 (0.18) |

Figures in parentheses indicate the respective frequency of the allele.
Source: Thiagarajan (2000}

of the United Nations) was conducted at Core Laboratory, Metwork Project on Animal Genetic
Resources, Chennai (Report, 2005b). All the microsatellite loci studied were found to be
nolymorphic in four breeds of cattle except ETH 152 locus being monomorphic in nature. The
slicle sizes of microsatellite loci screened were in the range of 89 to 316 bp. The number of
alleles in Kangayam ranged from one (ETH 132} to 24 (BM 1818) whereas the number of alleles
varied from 1 (ETH 152) to 19 (CSSM 066) in Umblachery: 1 (ETH 152) to 8 (INRA 015)in
amritmahal and 1 (ETA 152) 10 21 (ETH 010) in Ongole cattle. The polymorphism information
sontent (PIC) values ranged from 0.69 1o 0.81 among different breeds studied and in Kangayam
the PIC values ranged from 0.49 (INRA 063) to 0.87 (ILSTS 054) with a mean of 0.77.

13. INCIDENCE OF DISEASES AND MORTALITY

Pattabhiraman (1958) reported average annual mortality of 4.6 per cent for Kangayam
cattle maintained at Livestock Research Station, Hosur during 1925 - 1955, The infectious
diseases recorded in this farm were rinderpest, black quarter and foot and mouth disease. Though
foot and mouth disease appeared very often, the mortality due to that was negligible in the farm.
He also reported that decline in the rate of mortality ranging from 5.7 to 1.9 per cent over the
years though the farm is located outside the home tract. While studying the age-wise mortality
pattern of the same herd Amble and Krishnan (1960) observed average calf mortality of 6.8 per
cent and total mortality of 3.3 per cent for above one year age group. The rate of mortality did
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not differ significantly either between the sexes or among the calves belonging to different
generations. In the breeding tract, animals are vaccinated against black quarter and foot and
mouth disease in the face of outbreaks. Deworming of animals is not practiced at regular intervals.

Information collected from farmers and veterinary institutions in the breeding tract (Report,
1998) revealed the occurrence of outbreaks of foot and mouth disease. Incidence of diseases
like rinderpest, black quarter, trypanosomiasis, babesiosis, coccidiosis were also recorded in
Kangavam animals in the tract. In addition, diseases such as ephemeral fever, pneumonia and
mastitis were also reported. However, the severity of the above diseases was not much when
compared to the exotic crosses maintained by the same farmers. Incidence of ephemeral fever
was reported to be more frequent in Kangayam bullocks which needs further detailed study.
Data collected revealed that calf and adult mortality is found to be negligible and the breed is
found to be hardy and well-adapted.

14. GENERAL INFORMATION
14.1 Marketing

The markets for Kangayam cattle in the home tract consist of regular weekly markets
{shandies) and annual cattle fairs. Local panchayat or municipal authorities organize them and
fee is levied on each animal brought for sale. The details of cattle fairs in which Kangayam
animals brought for sale are given in Appendix II. In all these fairs mainly Kangayam young
males and bullocks predominate and the female stocks are generally less (Fig. 24 and 25). There
is great demand for Kangayam bullocks from outside the breeding tract, especially from southern
districts of Tamil Nadu as also stated by Gunn (1909) and Littlewood (1936).

Kangayam bullocks are priced higher than the other breeds in the region. The prices of
various categories of Kangayam cattle for nearly a century are given in Appendix IIL. A typical
pair of mature Kangayam bullocks fetched a maximum price of Rs, 78,500/- as of 2008, In
addition to morphological characteristics, lucky marks or whorls on cattle are also looked into
prior to the purchase due to certain beliefs and prevailing opinion among farmers. Littlewood
(1936) observed that Pattagar of Palayakottai maintained a herd of about 2000 head of steck iz
his farm and sold annually about 300 breeding bulls and bullocks to rvots in the home tract and
also in southern districts of Tam] Nadu.

Aged animals are mostly sold in the weekly markets to butchers or traders. The traders
generally sell the aged animals as a lot for disposal in the cities to the butchers. [t is learnt tha

most of the animals sold are ultimately transported to Kerala state.



Fig.24. A view of annual cattle fair held at Kannapuram

Fig.25. Purchased young males and bullocks transported through truck.
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14.2 Breeds Evolved from Kangayam

14.2.1 Manaparai

This is one of the local cattle breeds reported to have originated from a cross between
Kangavam bulls and the local cows of Manaparai in undivided Tiruchirappalli district and now in
%arur district of Tamil Nadu. The origin of the breed is rather peculiar, Subramanyam (1947)
ported that the place Manaparai was famous for weekly cattle markets and animals from the
sljoining areas were brought to this market for sale. Among them a few Kangayam bulls were
tlways available for sale and these were purchased by the ryots of Manaparai and its surrounding
iseality for the purpose of cultivation or with the specific purpose of breeding alone. These bulls
were maintained in their village for varying length of time until they could fetch good profit when
fey were exposed for sale at the next or any of the succeeding weeks shandies. During the
seriod of maintenance, these bulls were allowed to serve the local cows. The so called Manaparai
freed was the result,

It is a well known breed among the farmers of the adjoining districts of Kangayam tract
vz, Tiruchirappalli, Madurai and also Thanjavur and Pudukottai districts. Manaparai cattle are
mstly grey in colour, have more or less short symmetrical horns directed upwards and slightly
arved inwards, The body is well-developed with small hump, short head, dark eyes and large
wars. This breed is mainly used for draught.

14.2.2 Umblachery

It is a medium-sized draught type cattle distributed in the present Thiruvarur and
Nagapattinam districts of Tamil Nadu., There is a general belief that the breed might have
#veloped by crossing Kangayam with local animals. Gunn (1909) stated that Umblachery animals
possessed all the chief characteristics of the Kangayam except the appearance of the head.
Nair (1952) also reported that Kangayam had been used to sire the local scrubs to a great exient
athe formation of this breed. But the degree of amelioration with Kangayam had not gone long
mough to give the distinct Kangayam animals.

14.2.3 Jellicut f Polikulam

This is one of the famous local breeds of the past in Tamil Nadu and is virtually disappearing
upresent. These cattle are found in many parts of undivided Madurai and Ramnad districts and
maintained as nomadic or migrating herds. Pulikulam is a trotting type evolved for the purpose of
quick transport work, which included prestige. The bulls of this breed are ferocious and they are
rained and kept for the purpose of bull fighting or rather "bull baiting' and are known as Jellicut.

Giunn { 1909) reported that these animals resembled the small-sized variety of the Kangayam
md opined that they had in them a strain of the Mysore blood. Pattabhiraman (19627) also
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reported that this breed was similar to Kangayam in many points except in size and the muzzle,
eyes and hooves, which were brown or brownish-tinged.

14.3 Kangayam in Other Countries

Kangayam is one among the several Indian breeds of cattle such as Ongole, Gir, Kankrej,
Hariana, Red Sindhi, Tharparkar, Krishna Valley, Malvi, Mewati etc., that had been introduced
into other countries (Payne and Hodges, 1997). Kangayam cattle were imported mainly by
Brazil, Sri Lanka, the Philippines and Malaysia for development of breed(s) for beef and for
draught purposes due to their good body conformation and hardiness,

Brazilians imported Kangayam at the beginning of this century and were absorbed in the
formation of the Brazilian Nellore (Melore) to which it has contributed, in characterization and
also muscling. Kangayam has uniform carcass harmony with a very well-distributed strong
musculature and these features also contributed to the success of Nellore in Brazil and in addition
Kangayam also gave its horn shape. In 1962/1963 again one bull and six cows were imported by
two Brazilian breeders and were kept with racial purity with a Genealogical Registration from
1988, The National Centre of Genetic Resources (Cenargen), Brazil has shown interest in the
preservation of Kangayam (Santos, 1998, 2000).

In Malay, Kangayam was introduced along with Hallikar and Ongole for the creation of
new composite breed now called Local Indian Dairy (LIDY) and in addition they have been imported
for use as draught animals in the Malay plantations (Payne and Hodges, 1997). Kangayvam
cattle were also exported to Sri Lanka for draught purposes. Littlewood (1936) reported that the
Pattagar of Palayakottai supplied Kangayam cattle to the then Ceylon Government and the present
status of their descendants is not known,

15. STRATEGIES FOR IMPROVEMENT AND CONSERVATION

Since Kangayam breed is known for its draught qualities, tolerance to diseases and adaptation
te poor nutrition and drought conditions, steps should be taken to check the decline in its population
and to preserve the special adaptive traits and the genetic variability. The breed improvement
and conservation strategies should therefore, consider the following aspects:

1} The future of Kangayam breed depends on the awareness among the farmers abou
the special qualities of the breed. Therefore, the farmers rearing the Kangayam should
he identified and encouraged to rear such animals in substantial numbers in order to
arrest decline of germplasm in the breeding tract. Some form of incentives should be
offered to them for maintaining this breed in pure form and they should be involved in
breed improvement plans.
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v)

i)

vi1)

i)

Kangayam Breeders Association and Breed Society formed in the breeding tract should
be supported with sufficient financial assistance for taking up development activities
effectively. Coordination should be established with the Animal Husbandry Department
and Tamil Nadu Veterinary and Animal Sciences University to undertake breed
improvement and research programmes.

Herd registration scheme should be revived. The breeders’ association shouwld insistall
the farmers owning Kangayam cows for enrolment and performance recording. Superior
animals should be identified and utilized for further propagation of the breed.

Establishment of a breeding farm in the habitat is a long-felt need for the breed though
a nucleus herd is maintained at the District Livestock Farm, Hosur. The climate, ecology
and vegetation of the farm are quite dissimilar to those found in the home tract. The
envisaged farm in the home tract will be useful for initiating Open Nucleus Breeding
Scheme by associating the herds in and around so that rapid genetic improvement
could be achieved.

Elite females should be selected from the farmers' herds and brought to the nucleus
farm and their male calves should be selected for future use in the breeding tract.
While selecting young males and breeding bulls, more emphasis should be placed on
draught characters.

State government support can be in the form of supply of frozen semen and establishing
sufficient number of artificial insemination centres in each and every village of the
breeding tract, Where artificial insemination is not feasible, supply of good quality
breeding bulls may be made at a nominal cost. To ensure genetic variability and to
minimize inbreeding exchange of breeding bulls among the farmers at different locations
must be emphasized and encouraged.

Farmers in the main breeding tract must be advised and discouraged from resorting to
crossbreeding indiscriminately.

Regular cattle shows/camps should be organized wherein the importance of the breed,
feeding, repreduction and health care should be highlighted. Problems of the farmers
should be discussed in depth and necessary remedial measures suggested for such
problems.
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) Though the draught capacity of the Kan gayam bullock is well known, quantitative data
on various indicators of draught qualities and adaptation are limited. Therefore,
evaluation of draught efficiency and power potential of the Kangayam cattle under
controlled conditions is essential for devising suitable selection criteria. Simultaneously
the milk yield has to be optimized without sacrificing the draught qualitics under the
existing management so that rearing of Kangayam cows becomes economically
sustainable,

x) Unraveling of the cattle genome is fast becoming a reality and therefore steps have to
be taken to identify the loci responsible for the unigue characters of the breed using
microsatellites and other molecular markers.

x1}  As the population is declining in the habitat both in sitw and ex sify conservation
programmes should be augmented. The Tamil Nadu Veterinary and Animal Sciences
University had implemented a project on "Ex situ conservation of Kangayvam cattle”
with financial support from the National Bureau of Animal Genetic Resources, Karnal

xii) All the information on Kangayam breed should be computerized in the form of a date
bank. Appropriate format and packages should be devised to store and retrieve the
information. Such information would be useful in characterizing the breed and planning
for future breeding and developmental programmes.

In the final analysis it is the farming community responsible for the breeding and maintenance
of the Kangayam cattle over a century that must be entrusted with the conservation of the
breed. Furthermare, there must be adequate monetary and technical support from the government
and scientists to make it into a reality.
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AFPPENDIX -1
BREED DESCRIPTOR OF KANGAYAM CATTLE
I GENERAL DESCRIPTION :

Name of the breed

Background for such a name

Species name

Most closely related breeds
(in appearance)

a) Mative tract of distribution in
terms of longitude and latitude

b} Approximate areaof distribution
c) Estimated population size
d) Use

Communitics responsible for
developing the breed

Native environment
a) Soil description

b) Average temperature
¢) Mean mimmum temperature
d) Mean maximum temperature

¢) Mean relative humidity at 0830h (%) :

a2

Kangayam (Syn. Kanganad and Kongu).

The name derived from its habitat, Kangayam
taluk in Erode district, Tamil Nadu, India.

Bosg indicus

a)  Umblachery
b)  Manaparai
c)  Pulikulam

Between 10712 and 11°48" N latitude
Between 77712 and 78°12E longitude :

17,000 square kilometre
4,79 000 (as of 1996)
Draught and Milk for home consumption

Developed by the then Pattagar off
Palayakottai, N.Nallathambi Sarkars
Manradiar and his family, Kadivar Munsi
Momgar.

The major stretch of land in this tract constitute
red soil followed by black soil. Red soil
shallow in depth with texture ranging frox
sandy to gravel with a calcareous sub-soil.

28°C
23°C Month of min. January
33°C Month of max. April
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fi Mean relative humadity at 1730h (%) .

g) Annual rainfall
h} Peak rain

i) Annual duration of rain in months

j} Elevation of land

k) Main cultivated cereals

) Main cultivated pulses

m) Other crops

Feed

a) Major fodder trees
b) Cultivated tubers

) Source of dry fodder

d) Seed and grain feed

¢) Cakes and other concentrates
f) Others

g) Grazing method
h) Water supply of pasture
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53 Month of min. March

650 mm

139.5 mm, Month of peak- September
1 month and 8 days

150-600 metre above mean sea level

Sorghum vulgare. Pennisetum iyphoides,
Oryza sativa and Eleusine coracana

Phaseolus trilobus, Phaseolus mungo,
Phaseolus aureus, Vigna sinensis, Cajanus
cajan, Cicer arietinum and Dolichos biflorus

Arachis hypogea, Saccharum officinarum,
Gassypium hirsutum and Moringa oleifera

Acacia leucophloea and Acacia nilotica
Tapinanthus bangwensis

Paddy {Qryza sativa), sorghum (Sorghum
vulgare), pearl millet (Pennisetum typhoides)
stover, groundnut (drachis hypogea) haulms.
Cenchrus setigerus and Cenchrus ciliaris
mainly found in the grazing land.

Sorghum (Sorghum vulgare), pearl millet
(Pennisetum fyphoides) and cotton seed.
{Gossypium hirsutum).

Groundnut cake, sunflower cake and nee bran

Palmyra (Borassus flabellifer) fronds used as
fodder during periods of acute fodder scarcity.

Fenced grazing area
Rainfed




9. Housing :  Openhousing.
{Amimals are housed only during night).

10. Herd size :  Average herd size 3.5;
Per cent composition: 19.6 calves, 6.9 mal:

youngstock, 12.1 female youngstock, 0.2 bulls
38.4 cows and 22.8 bullocks., i

11. Mating method :  Both natural service and artificial insemination

II PHYSICAL CHARACTERS

1. Colour
a) Coat colour :  Red at birth which changes to grey colow
around 6 months. Bulls are grey with dark
colour in hump, forequarter, hindquarter, face
and legs. Bullocks are grey in colour. Heifers
and cows are grey or white and grey in colow
The face is dark grey in majority of cows.
b) Skincolour + Black
¢) Muzzle : Black
d) Eyelids . Black
¢) Tail : Black (switch)
fi Hooves : Black
2.  Homs Bull Bullock Cow
a) Colour :  Black Black Black
b) Size at maturity : Medium  Large Medium
¢} Shape : Curved Curved Curved
d) Onentation :  Horns take backward and outward sweep,

then inward with tips tending to meet each
other, to form crescent shape. Backward and
forward pointing tips are also seen.
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Ears
a) Length (ecm) £ S.E.

b) Orientation

Head
a) Forehead

b) General description

Body

a) Hump

b) Dewlap

¢) Mavel flap

d)} Penis and sheath flap

€) Basic temperament

Udder

a) Shape

b) Fore-udder size
¢) Rear-udder size
d) Teat shape

¢) Teattip

fi Milk vein

PERFORMANCE

Body measurements
a) Height at withers (cm)

Bulls
Bullocks (= 3 4 yrs)
Cows (in milk)

Bull Bullock Cow
198+06 203203 192101

Horizontal Horzontal Honzontal

Broad and level with a shallow groove at the
centre

Straight face. Inbulls, the face is dark-grey
and reduced intensity in cows.

Bull Bullock Cow
Large Large Medium
Small Small Small
Small Small Smmall
Small Tucked up -

Tractahle  Tractable Tractable

Mostly tucked up
Small
Small
Cylindrical
Round
Small
n Mean S.D. Range
12 139.5 12.1 126 to 163
135 139.8 6.7 121 to 159
214 124.6 10.1 107 to 162



b} Bodylength (cm)
Bulls
Bullocks (= 3 ¥ yrs)
Cows (in milk)

¢}  Chest girth (cm)
Bulls
Bullocks (=3 ' yrs)
Cows (in milk)

2. Dairy performance

a)  Average daily partial milk yield (g)
(Pooled over lactations)

b)  Lactation length (months)

c)  Fat(%)

dy SNF (%)

e)  Productive life span
{Average no. of calvings)

f)y  Dryperiod (months)

gl  Percentage of animals

h)y  Lactation milk vield (Estimated value) :

3. Reproduction
a) Males

1) Age at first mating
i) Age at castration

m) Abnormalities

by  Females

i} Age at first oestrus
n) Ageat first mating
i) Age at first calving
iv) Calving interval

12 144.3 14.1 119 to 163
134 144.9 10.1 122 to 169
214 130.7 11.6 109 to 159

12 169.9 21.3 142 to 213
133 175.9 11.5 149 to 209
210 155.3 8.7 128 to 1594
n Mean S.D. Range
300 1986 779 300 to 5650
130 9.35 2.05 3o 20
311 3.93 1.23 1.610 7.7
311 7.21 0.38 3.23 1o 9.48

88 8.98 2.22 Sto 13
170 5.75 2.21 2to 12

Lactation 1 (15%), 2(18%), 3(26%6), 4(18%)
and 5 and above (23%)

540 kg in partial milking

30 months (range 24-36 months)
24 months (range 15-30 months)
E.are occurrence of cryptorchids

n Mean  S.D. Range
(months)

195 20.49 3.37 15 1o 42

166 29.76 4.71 15 to 42

199 35.99 5.36 28 to 54

260 15.62 2.50 1210 24



v) Twinming percentage : 0.6
vi) Abortions and stillbirths :  Rare

4. Type of work
a) Purmpose . Carting, ploughing and threshing (Carting for
transportation of agricultural produce, manure,
house construction materials like sand, etc. and

drinking water)
b) Capacity for work : Hard
¢) Average duration of work perday : 7-8 hours daily duning peak season
5. Drought tolerance :  High
Heat tolerance :  High

7. Diseases and parasites

Diseases like trypanosomiasis, babesiosis, cutaneous filariasis, coccidiosis, pneumonia,
black quarter, ephemeral fever, foot and mouth disease, rinderpest and mastitis have been
recorded. Economic loss due to these diseases is generally negligible. Among the diseases,
ephemeral fever is more prevalent in bullocks. Generally, tolerance to diseases is found to be
higher as indicated by negligible calf and adult mortality.

8.  Conservation status - Mot at risk

IV BIOCHEMICAL POLYMORPHISM

1. Blood protein Variant Allele frequency + S.E.
a) Hacmoglobin (Hb) Hb* 0600 + 0.025
Hhb" 0400 + 0,025
b) Albumin{Alb) Alb? 0.143 = 0.018
Alh? 0.858 = 0.018
¢} Transfermn(Tf) TH 0.110 = 0.016
" 0.088 = 0.014
T 0.535 £ 0.025
TP 0,268 + 0.022

2. Milk protein

a) «,- Casein (o, -Cn) a,, - Cn® 0.077 = 0.015
a, - Cn® 0.923 =+ 0.015
b} p-casein (B-Cn) B -Cn® 0.926 = 0.015
B -Cn® 0.074 = 0.015
¢) a-lactalbumin (=-La) a - La* 0.622 + 0.028
a -La® 0.378 £ 0.028
d) pB-lactoglobulin (B-Lg) p -Lg* 0.074 £ 0.015
B -Lg" 0.914 = 0.016
p -Lg° 0.013 = 0.006

The population was under genetic equilibrium with respect to the above all loci except
e-lactalbumin locus.
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APPENDIX -1

DETAILS OF WEEKLY FAIRS

Location of the District | Week day Approximate no. of
fair Kangayam cattle
- assembled
Anthivur Erode Monday | 2000 - 2500
Dharapuram Erode Tuesday | 400 - 500
Erode Erode Thursday 230 - 500
Gobichettipalavam | Erode Saturday 600 - 800
{ Modachur)
Kangavam Erode Monday 300 — 800
Kunnathur Erode Monday 300 — 600
Mulanur Erode Wednesday 300 — 500
Perundurai Erode Sunday T00 — 1000
P.Puliampatti Erode | Thursday 750 - 1000
Siruvallur Erode Tuesday 300 — 400
Sivagiri Erode Friday 00 - 900
Marikkalpatty Dindigul Saturday S00 - 1040
Salaiputhur Dindigul Saturday 800 = 1000
Thoppampatty Dindigul Friday 00 - BOO
Upidamangalam Karur Sunday 2000 — 3000
Annur Coimbatore | Saturday S00 — 600
Pulavadi Coimbatore | Friday 500 - 1000
Thudialur Coimbatore | Monday 500 - TO0
Tiruppur Coimbatore | Tuesday TO0 — 1000
Udumalpet Commbatore | Monday 1000 - 1500

DETAILS OF ANNUAL CATTLE FAIRS

Location of the fair | District Month and duration | Approximate no.
of Kangavam
cattle assembled

Anthiyur Erode July/August - 7 days 18,000

Kannapuram Erode Aprl - 7 days 15,000

Thambikalai Ayyan | Frode April - 7 days 3,000

Ammapatty Dindigul July - 5 days 3,000

Athikombai Dindigul June = B days 10,000

Thoppampatty Dindigul July/August - 5 days 5,000

Vadamadurai Dindigul | July/August - 7 days 3,000

Andipartikottai Karur May - 7 days 3,000

Thenmnilai Karur Apnl - 5 days 2,000

Avinashi Combatore | June - 7 days 3,000

Karamadai Coimmbatore | February - 10 days 4,000

Tiruppur Combatore | MayJune - 7 days 10,000
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APPENDIX - III

PRICES OF VARIOUS CATEGORIES OF KANGAYAM CATTLE DURING
DIFFERENT PERIODS
Period Category of Kangayam cattle = Price (Rs.) Reference
| 1909 an_ 40/- Gunn, 1909
i A pair of bullocks 40-70/-
1936 Cow 150 = 250/-
A pair of average bullocks 300 — 450/- Littlewood, 1936
A pair of good bullocks 400 - 600/-
1947 | A pair of good bullocks 1,000 — 1,500 | Subramanyam, 1947
1997 A pairof bullocks
a) 2 - tooth | 7,000 - 10,000/~ | Report, 1998
b} 4 - tooth 8,000 — 15,000/-
¢) 6-tooth 10,000 — 18,000/-
d) Full mouth 10,000 - 20,000/ |
Kangayvam bull
a)Young bull 2,000 - 2,500/-
i | b) Adult 5,000 ~ 20,000/-
Kangayam cow l
a) In milk 4,000 — 6,000/-
b) Dry 2,500 - 4,000/~
. Kangayam heifer
' a) 6 — 24 months age 1,500 = 2,500/-
. b) 24-36 months age 2,500 - 4,000/-
2003 | A pair of good bullocks 24,500/~
! {Maximum price at Kannapuram
{ Catle P | N Kulandasami
2004 -do- 32,000/
2005 -do- oo | Feronel
communication)
2006 -do- 75,000/~
2007 -do- 80.000/-
: 2008 -do- 78,500/-
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APPENDIX -1V
GOVERNMENT ORDERS ON KANGAYAM CATTLE
COPY OF:
Government of Tamil Nadu

Abstract

Animal Husbandry Department - Cattle Development Breeding Policy in Tamil Nadu.
Fecommendations of Committee on Reorganisation of Livestock Farms - Orders issued.

- = = = == e P SR S — e

Agriculure (AH.IV Department)

G0O.Ms.No: 713 Dated: 20.3.198
Read again: -

1. GO.Ms.No.1182, Agriculture, dated: 02.07.1974.

2. G0O.Ms.No. 1500, Agriculture, dated: 11.09.1978.
Read also: -

3. From the Director of Animal Husbandry, Madras letter Roc. Ko

22150/D2/80, dated: 06.07.1981.

ORDER:

In the G.O. first read above, Government laid down the broad outlines of the Breedirg
policy for cattle in the State of Tamilnadu. With increasing advances in the technology ¢
genetic upgradation, it was considered necessary to define the policy with regard to breeding,
more clearly, Government accordingly in their orders second read above, 1ssued orden
prescribing the following breeding policy to be adopted in Tamilnadu.

i) The upgradation of cattle for purposes of milk production will be carried out by cros
breeding with exotic breeds. The breeds to be utilised, will, in respect of hill area ¢
Milgiris, Kodaikanal and Kanyakumari Districts be the Holstein Friesian. In respecte
the rest of the state, upgradation of milch cattle will be carried out by cross-breeding
with Jersev breed.

i) In respect of buffaloes the local buffaloes will be upgraded with Murrah or Surtiic
addition to selective breeding with Murrah breed will continue.

ni} In respect of work cattle selective breeding of Kangayam cattle will be carried outn
all the tracts of the State except that in respect of the appropriate tract o
Thiruthuraipoond in Tanjavur District, selective breeding of Umblacherry animals wil
be carried out.
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2. The Director of Animal Husbandry and the Managing Director, Tamilnadu Dairy
Development Corporation have suggested certain modification to the existing cattle breeding
policy with particular reference to procedure laid down in item (i) in para 1 above. They are of
the opinion that in respect of upgrading of local cattle for the purpose of milk production, erossing
of the local cows initially with exotic bulls either Jersey or Holstein Friesian as the case may be
will be carried out and further crossing will be done with first generation bulls.

3, The Committee on Reorganisation of Livestock Farms of Animal Husbandry Department
constituted by the Government has gone into the breeding policy laid down by the Government
and suggested that if there is local demand and preference for other exotic breeds from any
Livestock breeder or organisation, the Department need not discourage them but support them.
The Department need not produce every breed other than exotic breeds for the present. If there
is any private body or breeder who comes forward in favour of other exotic breeds of cattle, the
Government have to support their enthusiasm and effort to produce the other exotic breeds
which are not mentioned in the breeding policy of the State. So the committee has recommended
that the present breeding policy adopted may be continued. The other exotic breeds also may be
allowed whenever there 15 a demand from the public. Based on the above recommendations of
the commuttee, the Director of Animal Husbandry has sent proposals for revision of breeding
policy of the State.

4. The Government examined the proposals of the Director of Animal Husbandry with
reference 1o the recommendations of the Committee on Reorganisation of the Livestock Farms,
and accept the proposals of the Director of Animal Husbandry.

5. In partial modifications of the orders issued in the GO.second read above, the Government
direct that the following breeding policy for cattle be adopted in Tamilnadu.

.. The selective breeding of Kangayam, Sindhi, Umblacherry and Hallikar will be carried
out in their respective tracts of the state viz. Hallikar in Dharmapur District, Kangayvam
in Salem, Trichy and Coimbatore Districts, Umblacherry in Thanjavur Distriet, Sindhi
in Chingleput, South Arcot and North Arcot Districts.

1. The cross breeding of the local cattle to upgrade them will be carried out at the stage
with the first generation of crossbred bulls in order to maintain the disease resistance
capacity in them to tropical diseases. Thus 50% of exotic breed and 50% of the Indian
breed will be useful in getting higher milk production and higher disease resistance in
upgrading of the local cattle for the purpose of milk production.

ii. In respect of buffaloes the local buffaloes will be upgraded with Murrah or Surti in
addition to selective breeding with Murrah breed.
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iv. [Inrespect of work cattle, selective breeding of Kangayam cattle will be carried out in
all the tracts of the State, except in the approptiate tract of Thiruthuraipoondi in Thanjavur
District where selective breeding of Umblacherry animals will be carried out. Similarly
in the Hallikar tracts, the Hallikar breed will be utilised for selective breeding.

v. Inrespect of upgrading of local cattle for the purpose of milk production, crossing of
the local cows, initially with exotic bulls either Jersey or Holstein Friesian as the case
may be will be carried out and further crossing will be done with first generation bulls,

6. The Committee on Reorganisation of Livestock Farms of Animal Husbandry Department
has also suggested that instead of maintaining too many varieties each farm may be recommended
to concentrate on a particular variety of breeding suited to the area. The Committee considered
that this would be also bring down the expenditure in maintaing many unnecessary breeds which
are mostly a liability, The committee therefore suggested the types of breeds to be maintained in
each of the Livestock Farms and also recommended that the breeding policy approved by the
Government may be implemented. The Committee has also indicated the classes of breed to be
maintained in each of the Livestock Farm besides other animals and birds. The Government
consider that this recommendation of the committee should be examined in detail with reference
to the financial commitment involved. The Director of Animal Husbandry is therefore requested
to examine this recommendation of the Committee on Reorganisation of Livestock Farms taking
into consideration of the financial status, potentiality and infrastructure of each of the livestock
farms and also the financial commitment involved in the implementation of this recommendation
and to send necessary proposals to Government in due course.

{ By order of the Governor /
Sd/-Ms. RAMESH

Commissioner and Secretary to Government.

{True copy//

Sl XNK KRR AR
28.6.82
Joint Director of Animal Husbandry (Statistics), :
Directorate of Animal Husbandry,
Madras - 600 006
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COPY OF :
Government of Tamil Nadu
Abstract

Animal Husbandry Department - Centrally sponsored scheme for development of indigenous
breeds of Cattle and Buffaloes during 1991-92 to be implemented in District Livestock Farm,
Hosur - Sanction - Accorded - Orders issued.

-------------------------------------------------------

ANIMAL HUSBANDRY AND FISHERIES DEPARTMENT

G.O.Ms.No.116. Dated: 23.3.1991

Read: -
L. From the Government of India Ministry of Agriculture, New Detlhi
Lr.No.73-2/86, dated 6.9.90 and 18.9.90.

2. Govt, letter No.32907/AH-4/90-5, dated 25.1.91.
3. From the Government of India, Ministry of Agriculture, New Delhi
LrNo.3-15 / 91-LT-2, dated 27.2.91.
-00o-
ORDER:

l. The breeding tract of Kangayam breed of cattle, which 15 well known for its draught
abilities and capacity to sustain under harsh environments in Tamil Nadu. This breed of Kangayam
cattle was being bred by farmers in the districts of Coimbatore, Periyar and Salem for the past
three or four decades. However, with the introduction of high yielding exotic dairy breeds in the
breeding programme of the State, many of the farmers in the Kangayam cattle breeding tract,
have resorted to cross breeding the local Kangayam cattle with the result the elite Kangayam
breed of Tamil Nadu is facing the threat of extinction. It has therefore become the responsibility
of the State Government to take up pure breeding of Kangayam cattle and thus preserve the
valuable germplasm for future use.

2. A proposal at a cost of Rs.10.00 lakhs for development of indigenous breeds of cattle
and buffalo a1 District Livestock Farm, Hosur for taking up breeding of Kangayam cattle during
the vear 1990-91 on 50% - 50% funding basis was drawn in consultation with Director of Animal
Husbandry and sent to Government of India for approval.

3. Inthe letter third read above, the Government of India has conveyed the sanction of Rs.5.00
lakhs being Central share to the Government of Tamil Madu during the year 1990-91 for implementing
the above mentioned scheme at District Livestock Farm, Hosur.
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4. The Government accord sanction for implementation of the above mentioned scheme
at District Livestock Farm, Hosur for taking up breeding of Kangayam cattle during 1990-91 at
a total cost of Rs. 10,00 lakhs as detailed in the Annexure to this order. (Bs.5.00 lakhs Central
share + Rs.5.00 lakhs Tamil Nadu Government share).

5. The Director of Animal Husbandry, Madras-6 is authorised to draw and utilise the sum
and necessary expenditure statement may be sent to the Government and Government of India.

&, The Expenditure should be debited to the following head of account:

"2403-00 Animal Husbandry 102 Cattle and Buffalo Development - VIIP* Five year
plan - State and Centre equally shared - UB Development of Indigenous Breeds of
Cattle and Buffaloes - 09 Granits in Aid {DPC 2403-00 102 UB 0903)"

7. This order issues with the concurrence of the Planning and Development/Finance
Department vide their U.0.No, 123/58/91, dated 19.3.91 and 1486/P5/91, dated 21.3.91.

/By Order of the Governor/

sd/-R.A.SEETHARAM | [AS,,
SPECIAL COMMISSIONER & SECRETARY TO
GOVERENMENT.

To

The Director of Amimal Husbandry, Madras.6.

The Deputy Director, DLF, Hosur.

The Secretary to Government of India, Ministry of Agriculture, New Delhi,
The Accountant General, Madras 18/35.

The Treasury Officer, Dharmapuri.

Copy to Planning and Development Department, Madras-9.
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APPENDIX -V
PFOSTAGE STAMP RELEASED FOR KANGAYAM CATTLE

,-’f N TEWR ST FIRST DAY COVER _H-\"'.I

INDEGENOLUS BALLDSE OF CATTLE

Faferal & 39 T%
INDIGENOUS BREEDS OF CATTLE
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APPENDIX - VI
TESTIMON

Extracts from the visitors® book at the Palavakkottai Farm

27th November, 1919,

It is extremely agreeable to me to mention here the beautiful
impression made on me by this visit to the establishment of the
cattle farm of the Pattagar of Palayakottai, noble cavalier of
advanced gl::irir, from which progress of Indian Catitle, especially
cattle breeding in the Madras Presidency, should much expect.

Rearing and selecting the bovine race * Kangayam,” one
of the best known of the continent by beauty of form and
qualities which are appreciable 1n work—this by itself consti-
tutes a title of glory which most distinguished farmers of Nations
where pure breed is appreciated would be proud.

If 1 could draw up in due form, a wish of mine would be
that the well-known chief of Palayakottai should go on without
disheartening in his role and that his magnificent e:mgle
may benefit the progress of agropastoral of this admirable
country.

ANTONINO NEVES
{Translated from French) of Rio De Zenero, Brazil,
Sourh America.

Jrd October, 1920,

A few hours can be profitably and fully spent at the “ Kan-
gayam Cattle” Farm at Palayakottai. | regret that my wvisit
was of such short duration. However, through the excellent
arrangement made by the Pattagar of Palayakottal the time
was full of interest. After the recent rains, the © Kolukkattai ®
El;:ﬂ&s pastures looked fresh and green and the sight of the fine

d of Kangayam cattle grazing in the fields was one to gladden
the heart ol the serious stockman.

The improvement of the South Indian breed of catt'e
carnied out 1n the Pattagar’s own practical way is an object
lesson to all who wish to see the Madras Livestock Industry
prosper. What has been done and achieved should not be
difficult to imitate. I have no doubt equal results will be gained
by those who tackle the problem with the same energy and
foresight shown by this owner. Personally I am much indebted
to the Pattagar for the delightful hospitality extended during

my visit,

R. C. BROADFOOT
Deputy Director af Agriculture
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17th October, 1935,

Although the very useful work which was being carried out
by Mr. Pattagar in the way of cattle breeding was not unknown
to me, this is the first time I visited his estate in the course of
my duties to advise him on the scheme for starting a dairy
farm in comjunction with his present cattle breeding activities.
Every moment of my time spent here, since my arrival, has
been one of great interest. All that I saw came up to my
expectations which I had based on the accounts given to me.
The work he does should certainly prove an object lesson to
all interested in this im;;(onant industry and would be a revela-
tion to those who think that sound ﬁinciplts of cattle breedin
are not understood and practised in this country. Every a.nimﬁ
seen in the herd was a product of sound animal husbandry and
the herd as a whole could compare very favourably with the
best of herds seen in this country. Mr. Pattagar’s skill as an
expert stock-breeder is reflected not only in the first class herd
he has built up but also in the grass land and pasture areas,
the like of which are seldom to be seen in this country. Through
his foresight he now realizes that with the advent of mechanical
transport and BIEFIHI:II}' in rural areas, breeding cattle merely
for draught requirements cannot be the best proposition and
this work must therefore be associated with dairy farming,
I fully concur with him in this view and I wish him all success,
in the project under consideration and which I consider quite

sound. [shall always be happy to be of further help and guidance
to him in the mauter, » P gud

. A. P. R. KOTHAVALA
fmperial Dairy Expert, Bangalore.
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19¢h December, 1942,

It is nearly 22 years since 1 first visited this estate and
1 have been visiting it on and off for the last 20 years and [ very
much regret that this is my last visit as 1 am due to retire very
soon. It is always a pleasure to come here and see the excellent
herds of cattle and the way they are maintained. 1 think the
Pattagar has greatly improved his herd of cattle in the time
1 have known it and I sincerely hope that he will continue in
these lines. The experiment which is being conducted under
the 1.C.A.R. to find out if it is possible to evolve a higher milkin
cow without impairing the draught gualities of the bulloc
should be closely watched and it is to be hoped that it will
Prove a success.

This must be one of the largest farms in India farmed by
an individual and the reclamation which the Pattagar has done
is a credit to him. He is an excellent farmer and devotes his
life to agriculture and it is very much regretted that other large
Zamindars do not copy him.

I wish the Pattagar further success and my best wishes.

It looks as if there will be a shortage of fodder in this
District this vear as the rains failed at the proper time and if
this occurs 1 hope the Pattagar will be given some assistance
to purchase fodder in the cheap markets as his excellent herd
must be maintained.

Well. Good-bye, Pattagar. [ thank yot for your kindness.
1 hope 1 have been of assistance to you.

E. W. LITTLEWOQOD
Livestock Development Officer
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Sth March, 1944,

It i5 a real pleasure to record my visit to Palayvakottai and
also to record my deepest adpﬁrcciatinn for the kind hospitality
extended by the Pattagar and his family and staff. It is abvious
that the Pattagar has an “eye™ for cattle, and that he has
consistently selected and bred towards a definite ideal. This
is the essence of success in any attempt at Livestock Improve-
ment ; and the farm and its owner are to be commended for
the success thus attained, and for the coincident service to
the cultivators of Southern India by supplying improved
working bullocks.

RALPH W. PHILLIPS

Bureau of Animal Industry
U. 8. Department of Agriculture

Washingron, D.C., U.5.4.

3t July, 1949,

The Pattagar is carrying out a very valuable breeding of
the Kangayam breed. This work not only helps Animal
Husbandry but also crop hushandry, which is the backbone
of the country. '

I spent only a day on the farm and during the short stay
gained valuable practical points in breeding work.

I enjoyed very much the hospitality of the Patlagar and
I am very grateful to him.

I wish the Pattagar all success in his undertaking.

I. KANAKARATNAM

Fed. Experiment Station,
Department of Agriculivre Surgery, Beri
Malaya.

W e —
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2Tth January, 1952

I have travelled over 9000 miles in India during a 3 month
tour and this is the only farm 1 have visited where proper
records are kept and a well-planned scheme for improvement
of a breed is being carried out with energy and vision. Very
much of the credit for the planning of the work is due to
Mr. Pattabhiraman, whose intimate knowledge of the stock
15 most striking. 1 have greatly enjoyed my visit and am delighted
to have had the opportunity of seeing this famous farm.  Finally,
I offer my thanks to the Pattagar, who is the driving force behind
the work begun by his father.

J. P. MAULE

Director of Commonwealth Bureau of
Animal Breeding and Genetics, Edinburgh
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2Tth August, 1953,

This is a wonderful cattle farm indeed. It is the largest
I have seen and the most efficiently run. The success achieved
in producing a dual purpose breed is remarkable and of great
value both to agriculture and animal husbandry. The Pattagar
of Palayakotta: 1s a charming person who combines the best
traditions of an old aristocracy with modern scientific develop-
ment. His farm is a monument of enterprise and service.

JAYAPRAKASH NARAYAN



Sth October, 1953,

[ am very glad indeed to have an opportunity of visiting
the Pattagar’s Farm once again, after a lapse of about 17 years.
It was a pleasure to see that the Pattagar was maintaining the
high traditions of his illustrious father. Even though young
in years, he has an excellent “ eye ™ for an animal, and has
the same keenness and enthusiasm of his father,

[ was shown round the whole herd. All animals were in
good condition, and what struck one straightaway was the
uniformity in type, which speaks volumes fo- the labour and
care taken in layving down breeding plans. If we could have a
few more breeders like the Pattagar, the problem of cattle
development in the country could be greatly solved.

While at Palayakottai, I took the opportunity of inspecting
in detail the working of the LLC.A.R. Scheme, which aims at
putting in more milk in the herd without detriment 1o the draft
qualities.  Inspite of the fact that the last few years have been
* scarcity of fodder ™ years, the scheme on the whole has shown
that the breed has considerable potentialities of a ** Dual purpose’
breed. The work, however, has to be continued before dr:ﬁim
conclusions can be drawn. One siep in the right direction
is that all experimental animals will now have a balanced ration
and will therefore be free from the vagaries of rainfall in the
ared.

I am very grateful to the Pattagar for having shown me
round and for his generous hospitality. I hope he will continue
to take special interest in this unique undertaking.

P. N. NANDA
Animal Husbandry Commissioner,
Covernment of India.

Selectively reproduced from Pattabhiraman (1958)
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APPENDIX - VII

WHORL MARKS OF CATTLE

TWISTS OR HAIR MARES ON CATTIL.E,
Tavuo—-8oLL.

When o Hindu purchases cattle, the firaé thing he observes is
(Suli) or twist. Those who have cattle with good marks will Prcs-
per whereas those with bad ones will not. Suli is chaerved chiefly
by those who go in for a singie animal for bis house or those wha
want work animals for drives,

A twist, commen in cattle, is the ane sitnated in line with the
umbilicus on the line from the head to the tail on the back of the
awimal. In some animals the twist is nearer the hump and in some
nearer to the hip joint. Generally cattle have the ability to stir
their coats behind the hump. If the twist is on this portion it is
bad; but if it is a little awny to the right or left of the ridge mark
it is not considered bud.

Tf there are bad marks or twists on an animal, nobedy will pur-
chase it ; therefore to hide thess bad marks the sellers nsually brand
the skin over the marks.

TUeEY MARKS,

(1) Thamani Suli {srwedd syl)—A ridge of hair along the
middle line of the snimal's back, about the centre or on either side
of the neck—Thamani means & herd ~indicatés that the purchaser
will aoquire a large number of cattle,

(2) Iraliai Kavam (Eooe £ sanb)—Consists of two ridges of
hair, one on each side of the brisket. A gingle hair mark on ope
side of the brisket (Othai-kavam ssiesdsens) is most unlucky,
and forobodes the losa of all othor eatile in the houss, and also the
death of the purchaser.

(3) Bashibam Swli (ureflsis 57} is a crown on the forehead
above the line of the eyes—Bhashikam is & wreath worn by bride
and bridegroom during the marriage ceremony—or Jodi Suli -
{Bggren# &55) : when the mark situsted on the forehead i3 in a pair
sido by side. Thege indicate, if the purchaser be a bachelor or
widower, he will soon marry.  If the purchaser be a married man,
he will either have the misfortune to lose his wife and marry again
or the good fortune to obtain two wives.

(4) Gopura Suli (Rsryré &) —A erown upon, in front of or
iimn;;diatuly behind the hump, this is considered to be wvery
noky.

(6} Nir Suli (47 =5) is a crown situated on the middle line
of the back just oppesite to the opening of the urethra, Regard-
ing this, the saying iz (fmsngnb gy, FLTEEND D )—the
family will eithor be reducod to ashes or swell like & river, This
mark is thus of & doubtful significance. A purchaser rather than
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risk the evil consequences, will avoid the purchase., Tho ryots say
that if a little earth be taken and rubbed on this hair mark, the
bullock will void urine.

(8) Erupuran (ascending ceniipede) (o pyover)—A ridge of
hair on the hind quarters curving up to the back isa sign of
coming prosperity. If the ridge curves downwards it is called
Irangupuran (desconding centipede) (FEmamiireer) and indicatos
adversity to the purchaser.

(7) Lakshmi Suli (sapf4 530) is a hair mark situated on one
side of the neck at some distance from the dewlap. Lakshmi is
the Goddess of Fortune. This is considered to be the most lucky

mark, but is rarely met with. A bulleck with such s mark is
highly esteemoed, snd fetches a large price.

(&) Palti Suli (te2n# %48) is a twist on the bump and this is
good. It indicates the animal will have a good number of its
gompany in its shed.

(8) Veebhuthi Suli (fL1Bé &.5)—Two twists between the eyes
along the eye-line ; these are considered good.

(10) Erunagam (ergmosi) is a single ascending twist on the
outer side of the tail and is a good mark ; Erangunagam is a twist
at the same place which is & descending one which is a bad mark.

Usrvony Magrxs.

(1) Mukkan Suli or Agni Suli (npdsar sdsg sielfs s8)—
Thres crowns on the forehead arranged in the form of a triangle js
said to represent the three eyes of Biva of which one in the fore-
head will, if opened, burn up all things within the range of vision :
this forebodes rain to the purchaser.

(2) Kudaimel-Kudai (mee Guoé @en: }—Two crowns one over
the other on the forehead predict either prosperity or dishster. In
the !atter case it is called Edi-mel Edi (2o ®ere [go).

(3) Othei Kavem (gdensé saud)—A gingle heir mark on one
gide of the brisket close to the middle line forebodes loss of all
other cattle in the houss, and the death of the purchaser.

(4) Vilangu Suli—feilers (feetzd 5.8)—Hair marks on the fet-
lrt:-u'llwllnf either pair of legs indicate that the purchaser will soon beo
in jail,

(6) Padai Suli [ -mem 4 &5 —Two ridges of hair on the back on
either side of the middls line on the croup indicate that the
purchaser will snon need a coffin.

(6) Pendilandhan Sw% (3 eimgomsner 8)—If the two ridges
be still lowor down above the anus and below the tail they are

called FPendilandbhan Suli and this denotea the purchaser will
becomo a widower,
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7} Irangupuran (Fosmpyre)—Destending centipede—A ridge
of {h];ir on the hind gquarters curving downwards indicates
ld-‘"ﬂ'l‘ﬂitj". L ) ' .

8) Nagapadam (srsuii}—A ridge of hair on the haunch
ap]iuzllngiuta.t-nmmdlike the hood of & cobra. If the hood is
w it is termed Munnagam (aogstsie) and if downwards
Pinnagam (5 mnsd). :

H.jgﬂ"iuﬂu Suli (#2094 s8)—-Obstacle—A erownsituated on the
bueﬁ! between the points of the hips indicates that any business

“undertaken by the purchaser will fail.

10) Thudappa Suli (@-ios #3800 —A hair mack on the side of
the-{tai% near thﬁut- sometimes extending as ridge over the back.

(11} Virikkattu or Puttani Suli (flss.@ sy ylinehs
5} is & twist on the hip joint which is bad for the owner.

{12) Elukottu padaibetiu (aipscE e Adscf}—This is & twiat
on the lips and is & bad mark,

(18) Val Mudangi (suméo goes®) is a single twist at the bottom
of the inner side of the tail and is bad for the other animals of the
owWner,

" (14) Erangunagam (Bov@sied)—is o twist on the outer dde
nf I_{.ha :It-nil a:iﬂ::a # descending one which is a bad mark.

OTHER SUPERSTITIONS.

{1} If & eow enlves on a Sunday it is bad for the owner.

{2) If an animal is sold on & Wndnu&n.ylitj is bad for the other
animals in the manger and therefore ryots will not sell animals on
Wednesdays. o

(3) If & ryot sells an animal, he _'I.I'EII not part ':n!:-h the rope
with which the animal was tied in his house. If he gives it awsy

_his wealth will decrease, Purehasers therefore bring their own
ropes with them.

{4) A bullock whose tail has the root of the tuft of hair situated

_above the hock is said to have * Eraval * (egre1) and to bring
il luck, A cow having Eruval is not objected to. 1

{5) A bullock Laving white hair, skin, horns and hoof is con-
sidered of weak constitution an-li]m-t tio bmhuagh ot a

' ) A black bullock is generally consi a jibber. t
mgutuct he is considersd of great value according to the saying
(grfsned wond P T R TR 6 b]ml: bullock ia
but the fourth of a bull, but if he be guileless he is a bullock and
& quarter. .

(7) A bullock with numerous amall spots over the body like &
deer ia considered very lucky provided these spots do not increase
in number. '

1]
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(8) Mattaikombn means horns bent backwards ; this is & good
sign in o cow. The saying is “ wrd wrdss Glafursaad w4
Gl Wi eikslED "—]et any man who does not know how to
select a cow purchase one with horns ourved backwards.

(#) Nerkombu ia straight horns. Mun-kombu is horns pointed
forwards and indicates spirit. Suruttaikombu is twisted horns and
are considered good workers,

{10) Kollikombu (SsnrsnafdGliemig)—Horns which are hollow
and present white patohea locking as if they were rotten are con-
sidered to be very unlueky.

(11) Poongombu (m@snby)—Horng with wide tops are also
considered bad.

(12) If a cow at the time of purchase voids urine, it is consi-
derod & very good one, bat if she passes dung it is considered bad.
The reverse is the case with a bullock.

(13) A bullock which fails to cut the fourth pair of permanent
ineisors is called Arukatti-madu (g scy n0E) and is vonsidered
1 (#gpsig wip, Swsc@ swryp), that is, one who ABes
a bullock with only six permanent incisors will become rich enough
to keep an elephant.

(14) A bullock which cuts only seven permanent incisors is
unlucky to the owner. The saying is that one who purchases such
a bullock should have his coffin ready.

Reproduced from Littlewood (1936)
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