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Introduction:


Punganur Cattle is the world’s smallest Bos indicus cattle originated in Punganur town in Chittoor district of Andhra Pradesh. This breed is known for its short stature, high milk production efficiency and efficient reproductive characters. The Punganur is miniature Bos indicus cattle (Narendranath, 1993) and are short statured with stumpy horns. These animals can be maintained economically and can survive on scarce grazing conditions with minimal care and shelter. However the breed is on the verge of extinction due to extensive indiscriminate crossbreeding over a period of time in breeding tract. Attempts are made to rescue the breed at Livestock Research Station, Palamaner, under Sri Venkateswara Veterinary University. This paper presents the Morphological characteristics, Production Performance, Present status, future utility and Conservation measures adopted to revive the breed.

Origin and History of Punganur Breed:


The Jamindars of Punganur were erstwhile Diwans in the Princely state of Mysore. They took fancy on this small breed of cattle and improved this breed and got the name as Punganur breed of cattle. These animals were found in the taluks of Palamaner, Madanapalli, Vayalpad, Piler and Chandragiri. Some animals were purchased by the Jamindars of Pitapuram in Andhra Pradesh and Palani in Tamilnadu and propagated to some extent in these areas. The Animal Husbandry Department maintained around 200 Punganur cattle during the period from 1954 to 1969 at Government Livestock Farm, Palamaner under Government of Andhra Pradesh. During this period the Punganur cows were crossed with Kerry bulls imported from Ireland to improve the performance of the cows. The Animal Husbandry Department under intensive cattle development programme augmented the milk production under operation flood programme. Under crossbreeding programme most of the indigenous bulls were castrated and multiplication of the native bulls did not take place and the pure bred Punganur cows were not found remunerative when compared to crossbreds in the milk production. Littlewood (1936) reported that this breed is practically disappearing as farmers tried to increase the size of cattle by crossing with the bulls of Mysore origin.
Status in Breeding Tract:


Under the ICAR adhoc scheme on the “Preservation and improvement of Punganur breed of cattle”, a demographic survey was conducted in the year 1993 in the breeding tract in Chittoor district covering about 150 villages. About 50 cows and 5 bulls were procured. Some observations during the survey in the breeding tract were that Punganur animals were crossed with Jersey and Holstein Fresian breeds.
Ecological conditions and Husbandry Practices of livestock in breeding tract:

The major source of irrigation in the breeding tract was by tanks besides the open wells and borewells. Major crops grown are paddy followed by sugarcane and mulberry in wet land cultivation. Under dryland cultivation, groundnut is major crop followed by Ragi, Jowar and Maize etc.

Housing of the livestock includes a small shed made up of stone pillars with paddy straw and groundnut haulms stacked over the roof. Animals are allowed to graze in harvested paddy fields. In addition they are fed with sugarcane tops, mulberry leaves, groundnut haulms, Ragi straw, Jowar straw etc. Crossbred animals are provided better accommodation and fed well in comparison to indigenous cows.
Morphological features:

The common coat colour of this breed is white, but animals with mixed coat colour of this breed are white, but animals with mixed coat colours are not uncommon. The colour varies from grey to red, brown and black with an average height being 60 to 100 cm, and weighing around 130 to 200 kgs. The hearth girth and the paunch girth are almost similar. The cows are excitable and nervous with strangers. The udders are well developed with symmetrical teats. The bulls have a prominent fore head and are tight sheathed. The legs are hard with compact hoof and well set.

The most important physical character is the height of the animal which is approximately one metre. The animals have a long tail almost touching the ground, which is the most unique feature of this particular breed. (Fig No.1) 
Body measurements:
The body measurements studied on the farm at Livestock Research Station, Palamaner is as follows. The height at withers, body length and the chest girth of the Punganur bulls are 107 cms, 113 cms and 151 cms whereas in cows it is 97 cms, 108 cms and 128 cms respectively. The Phenotypic characters of the Punganur animals at different ages are shown in the table No.1.
	Character
	Birth
	6 months
	1 year
	Cows
	Bulls

	Noof Observations
	75
	56
	32
	51
	5

	Bodyweight(Kg)
	12.33+0.21
	48.0+1.24
	71.0+1.42
	178+3.0
	244+35.1

	Height (cm)
	56.0+0.52
	74.0+0.99
	86.0+0.73
	97.0+0.65
	107.0+4.2

	Length (cm)
	50.0+0.48
	70.0+0.90
	88.0+1.19
	108.0+0.90
	113.0+3.9

	Paunch girth(cm)
	54.0+0.46
	85.0+1.20
	102.0+0.99
	140.0+0.83
	152.0+10.1

	Hearth girth(cm)
	58.0+0.71
	83.0+0.94
	101.0+0.86
	128.0+0.66
	151.0+6.9

	Tail Length(cm)
	26.0+0.32
	42.0+0.49
	56.0+0.80
	72.0+0.10
	72.0+2.9

	Horn Length(cm)
	-
	-
	-
	11.0+0.61
	15.0+2.6

	Distance
(pole-Muzzle)
	20.0+0.32
	42.0+0.49
	31.0+0.35
	40.0+0.48
	42.0+2.5

	Distance
(between horns)
	7.0+0.15
	9.0+0.15
	10.0+0.32
	11.0+0.34
	10.0+2.5

	Distance
(between eyes)
	9.0+0.2
	12.0+0.27
	13.0+0.22
	17.0+0.37
	19.0+1.2

	Ear Length(cm)
	10.0+0.18
	13.0+0.22
	16.0+0.24
	17.0+0.31
	18.0+0.60


Performance Characteristics:
Growth Performance:

The average birth weight of Punganur male calves was 12.8 kgs and that of female calves was 11.4 kgs. (Fig no. 3) The overall birth weight was 12.33 kgs. The average daily gain was 198 gm from birth to 6 months of age and 128 gm from 6 months to one year of age.
Lactation Performance

Lieutenant Holmes reports in 1901 that Punganur cows yielded 8 to 16 lbs per day and calved at intervals of 18 months. Narasimha Rao et al (1981) reported that the average age at first calving, lactation milk yield and lactation length were 41.3 months, 958.4 kg and 284.2 days. Madhava Rao et al (1993) reported that the overall first lactation milk yield was 835.78+94.18 days in Punganur cows whereas Narasimha Rao et al (1981) reported 768.5 + 51.7 kgs. Narendranath (1993) reported that the milk yield is around 2000lbs in a lactation of ten months with 4 % fat. Rao et al (2000) reported the average lactation yield of 546+30.6 litres and a range of 193.9 to 1099 litres over a lactation length of 263.4 days with daily average production of 2.07 litres. The average peak yield was 3.5 litres attained around 43 days. The mean fat % and SNF% were 4.18 and 9.40in early; 4.95 and 9.41 in mid and 5.40 and 9.53 in le lactation respectively. Reddy et al (2004) reported a lactation yield of 633.4+21.7 litres over a lactation period of 272.0+8.9 days with an average milk yield of 2.29+0.06 lts. The peak yield was3.92+ 0.11 litres reached in 33.5+1.6 days. Rao et al reported a dry period of 232.3+19.64 days whereas Reddy et al (2004) reported an average dry period of 188.1+11.54 days. These parameters give a good indication about the dairy character of Punganur breed of cattle considering its small body size.
Reproduction Performance:

Rao et al (2000) reported an average age at first heat as 878+11.6 days. The average service period, average gestation period and intercalving period was 182.8 days, 280.2+0.50 days and 452 days respectively. Veerabrahmiah et al (2003) reported the average age at puberty of 827.86+ 48.15 days with the average post partum service period of 152.0+14.50 days with 1.57+0.07 services per conception. The average gestation period was 284.03+0.83 days with 473.46+18.13 days of calving interval.
Nutritional studies: 

The Nutritional studies conducted at Livestock research station revealed that the Punganur cows fed on 10% and 20% less feed than the ICAR (1985) standards for dairy cattle, could maintain their body weight although required 1 kg concentrate feed for every 2.5 kg milk. The growth of the Punganur calves fed 10% less than the ICAR standards grew equal to those fed as per ICAR standards indicating that their requirement for growth are less than those suggested by ICAR standards. (Report, 1997)
.
Semen Characteristics of Punganur:
A NATP project on “Conservation on Punganur Germplasm by Semen Preservation” was undertaken during the years 1999 to 2004 with the objective to produce 500 doses of frozen semen from 25 unrelated bulls procured from the field and also to obtain somatic cell lines for cryo-preservation at NBAGR, Karnal.18 Bulls / Young bulls and 5 bull calves were procured from all sources.5000 doses of semen produced during the project was handed over to the NBAGR, Karnal for future use.
Reddy and Naidu (2011) reported that the overall mean ejaculate volume, mass activity, and sperm concentration of semen was found to be 2.91 + 0.06ml, 2.84 + 0.06 and 1545 + 42.55 millions/ml, respectively. Babu Rao et al (1999) reported the overall mean percent of sperms exhibiting individual motility, live sperms and total sperm abnormalities as 74.47 + 0.87, 79.23 +0.67 and 12.23 + 0.24 respectively
Conservation strategies adopted to revive the breed:

1. Ex-situ conservation by preservation and propagation of Punganur  animals

2. Ex-situ conservation by preservation of semen of Punganur animals 

3. In- situ Conservation by Embryo Preservation 

Future utility of the breed:

1. Utilising the beneficial effects of cow urine, research is also needed to be focused on the chemical composition and the beneficial effects of cow urine. Exploring its anti microbial properties, it can be used in many of the ayurvedic drugs to cure diseases.
2. Mineral content of the milk needs to be explored and also size of fat globule / any other property that is likely to reduce cholesterol levels in humans. 
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