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ABSTRACT

A field survey was conducted in Jalalpore taluka of Navsari district to ascertain the housing and health care 
management practices followed by dairy animal owners and data was collected from randomly selected 
150 dairy animal owners through personal interview with the help of pre-tested structured schedule. The 
present study revealed that majority of respondents provided close type (55.33%) and kuchcha type 
(54.67%) houses. Majority (90%) of respondents kept their animals inside the house both during day and 
night, 61.33% of animal sheds were nearby to the dwelling of the farmer. About 42% of respondents had 
pucca floors to their animal houses, 53.33% of respondents used cemented type poles to their animal 
houses. Majority (71.33%) of respondents provided manger to their animals, only 23.33% of respondents 
had pucca type of manger and 38% of animal sheds had provision of pucca drainage facility of urine. 
Sixty percent of the respondents adopted some kind of measures to protect the animals from extreme 
weather conditions. Most of respondents (92.67%) practiced regular vaccination to their animals against 
Foot and Mouth disease and Haemorrhagic Septicaemia disease. About 40% of the respondents practiced 
deworming of their dairy animals regularly and 43.33% of respondents followed various practices for control 
of ecto–parasites. Majority (64%) of respondents had cleaned animal sheds and 58.67% of respondents 
got treatment to their sick dairy animals by veterinarian.

Keywords: Dairy animals, Health care management, Housing

Livestock sector is an important sub-sector of 
the agriculture. Livestock sector plays a significant 
role in the Indian economy. India is bestowed 
with the largest livestock population in the world. 
Production potential of livestock depends on the 
management practices. These practices vary across 
the agro-ecological regions due to many factors. 
Understanding of livestock management practices 
followed by farmers in a region is necessary to 
identify the strengths and weaknesses of the 
rearing systems and to formulate suitable policy 
intervention3. Almost all the farmers did not keep 
their animals at a single place throughout the year or 
even for a whole day and night. Provision of proper 
housing facilities to the animals not only reduces 
the energy wastage in maintaining thermo neutral 

zone but also provides good hygienic condition, 
reduces the incidence of diseases, protects them 
from predators and provides better working condition 
to the farmers. Health care management practices 
such as vaccination and deworming ensure proper 
health of animals that promotes their productivity14. 
Each component of management practices interacts 
either independently or in combination to affect the 
productivity of the livestock. Therefore, the present 
study was undertaken to collect the information 
regarding housing and health care management 
practices followed by the farmers of coastal areas 
of Navsari district of Gujarat. 

MATERIALS AND METHODS
A field survey was conducted in Jalalpore taluka 

of Navsari district of Gujarat during March, 2010 to 
December, 2012. Navsari district is located in the 
south eastern part of Gujarat state in the coastal 
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lowland along Purna river. Out of 72 villages in 
the taluka, 15 villages having functional primary 
milk producer ’s co-operative societies were 
selected randomly. Ten dairy animal owners from 
each village were randomly selected using a two 
stage random sampling technique with the help 
of Talati cum Mantri/village dairy cooperatives 
which constituted a total of 150 respondents. While 
selecting respondents due care was taken to ensure 
that they were evenly distributed in the village 
and truly represented dairy animal management 
practices prevailing in the area. The selected dairy 
farmers were interviewed and desired informations 
were collected regarding housing and health care 
management practices for dairy animals with the 
help of pre-designed and pre-tested questionnaire. 
Data was tabulated and analyzed as per standard 
statistical tools like frequency and percentage to 
draw meaningful interference 15.

RESULTS AND DISCUSSION

Housing management practices 

The findings presented in Table 1 revealed that 
majority (55.33%) of the respondents provided close 
type houses and remaining 44.67% of the 
respondents provided open type of houses to their 
dairy animals. Among these, 54.67% respondents 
had kuchcha type, while only 45.33% respondents 
had pucca type house for their animals. It was 
observed that 90% respondents kept their animals 
inside the house both during day and night, while 
10% respondents kept their animals inside the house 
only during night. Similarly, 8,11 reported that majority 
of the farmers had close type kuchcha house for 
their animals and kept their animals inside house 
both in day and night in their study areas. It means 
that such practice is followed in very wide area of 
Gujarat state. Majority (61.33%) of animal sheds 
were nearby to the dwelling of the farmer followed 
by 38.67% of the animal sheds were attached to 
farmers dwelling. Similar findings were also reported 
by 7,9,10,11. Contrary to present study, 5,8 worked out 
the situation in rural areas and reported nearly about 
85% of animal sheds were part of owner’s residence. 
It might be due to lack of sufficient space for 
separate house and reduce the cost of construction. 

It was observed that 42% of the respondents had 
pucca floor to their animal houses, while 30, 16 and 
12% of the respondents had earthen floor, stone 
paved and brick paved floor, respectively. These 
findings are almost similar as observed by 2,7,9,11,16. 
However, the results are contrary to the result 
recorded by 8 who reported that 70% of animal 
shelter had pucca floor in Chikhli taluka of South 
Gujarat. Majority (53.33%) of the respondents used 
cemented type poles, while 44% of the respondents 
used wooden poles to support the roof and only 
2.67% of the respondents used iron poles to support 
the roof. It might be due to the fact that cemented 
poles are more robust and durable than the wooden 
poles. Similar observations also made by 8,11. It was 
found that 58.67, 21.33 and 16% of the respondents 
used asbestos sheets, thatched materials and 
galvanized iron sheets as roofing material for their 
animal sheds, respectively. Prevailing climatic 
condition and economic status of the farmers might 
have played a significant role in the selection of 
roofing materials. The study area comes under 
heavy rainfall areas of Gujarat. Majority of 
respondents had thatched roof for their animal sheds 
in their survey areas as reported by7,10,16. The present 
results are contrary to results of 2 who observed that 
majority (94%) of Gir owners did not provide any 
roof to their animals and kept them in open or under 
the tree shade, while 6% Gir owners used asbestos 
or galvanized sheets as roofing material for their 
animal sheds. It was observed that 71.33% of the 
respondents provided manger to their animals, while 
28.67% of the respondents didn’t provide any type 
of manger to their animals. It was further observed 
that 23.33% of the respondents had pucca type of 
manger, while 48% of the respondents had wooden 
assisted manger of varying size and shape. Present 
findings are in accordance with the results of 9,10,11 
who observed that majority of dairy animal owners 
provided manger in animal sheds for feeding in their 
study areas. This might be due to the awareness of 
dairy farmers but need more level of adoption of 
pucca type manger feeding which reduce feed 
wastage. The present study revealed that 38% of 
animal sheds had provision of pucca drainage facility 
of urine, while 62% had no drainage facility where 
urine soaked in earthen floor of animal sheds. This 

Table 1. Housing management practices followed by dairy animal owners

Particulars Variable Frequency  Per cent
Type of housing Open house 67 44.67

Close house 83 55.33

Kuchcha 82 54.67

Pucca 68 45.33

Animal kept in animal house During night 15 10.00

During day and night 135 90.00

Location of shed Attached to human dwelling 58 38.67

Near by their dwelling 92 61.33

Type of floor Pucca (cement concrete) 63 42.00

Earthen floor 45 30.00

Brick paved 18 12.00

Stone paved 24 16.00

Type of pillar/ pole Wooden 66 44.00

Iron 04 2.67

Cemented 80 53.33

Type of roof Asbestos sheets roof 88 58.67

Galvanized iron sheets roof 24 16.00

Thatched roof 32 21.33

Provision of manger Yes 107 71.33

No 43 28.67

Type of manger Pucca 35 23.33

Wooden assisted temporary 72 48.00

Provision of drainage system Pucca drain 57 38.00

Soaked at earthen floor 93 62.00

Provision and practice to protect animal 
from extreme weather

Yes 90 60.00

No 60 40.00

Floor leveling Leveled 85 56.67

Unleveled 65 43.33
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causes dampness and insanitary conditions due to 
lack of drainage and absorption of urine. It was 
observed that some farmers practiced to change 
soil bedding or position of animals frequently. 
Present findings are in accordance with the reports 
of 7,11. However, the results are contrary to the results 
of 8 who observed that urine drain facility was 
available in 76.66% of animal sheds in their study 
areas. Majority (60%) of the respondents adopted 
some kind of measures to protect the animals from 
extreme weather conditions, while 40% of the 

respondents did not follow this practice. It might be 
due to the awareness of the dairy farmers regarding 
ill effects of the extreme weather conditions on 
health and production of the dairy animals. Similar 
observations recorded by 11. However, 8 reported 
that 33.33% of the owners followed the practice to 
protect their dairy animals from extreme weathers. 
About 9.25% of the buffalo owners used electric fan/
water cooler in buffalo sheds during hot period as 
observed by 9. Leveling of floor in house is very 
important factor for comfort of animal in this regards, 

It was observed that 42% of the respondents had 
pucca floor to their animal houses, while 30, 16 and 
12% of the respondents had earthen floor, stone 
paved and brick paved floor, respectively. These 
findings are almost similar as observed by 2,7,9,11,16. 
However, the results are contrary to the result 
recorded by 8 who reported that 70% of animal 
shelter had pucca floor in Chikhli taluka of South 
Gujarat. Majority (53.33%) of the respondents used 
cemented type poles, while 44% of the respondents 
used wooden poles to support the roof and only 
2.67% of the respondents used iron poles to support 
the roof. It might be due to the fact that cemented 
poles are more robust and durable than the wooden 
poles. Similar observations also made by 8,11. It was 
found that 58.67, 21.33 and 16% of the respondents 
used asbestos sheets, thatched materials and 
galvanized iron sheets as roofing material for their 
animal sheds, respectively. Prevailing climatic 
condition and economic status of the farmers might 
have played a significant role in the selection of 
roofing materials. The study area comes under 
heavy rainfall areas of Gujarat. Majority of 
respondents had thatched roof for their animal sheds 
in their survey areas as reported by7,10,16. The present 
results are contrary to results of 2 who observed that 
majority (94%) of Gir owners did not provide any 
roof to their animals and kept them in open or under 
the tree shade, while 6% Gir owners used asbestos 
or galvanized sheets as roofing material for their 
animal sheds. It was observed that 71.33% of the 
respondents provided manger to their animals, while 
28.67% of the respondents didn’t provide any type 
of manger to their animals. It was further observed 
that 23.33% of the respondents had pucca type of 
manger, while 48% of the respondents had wooden 
assisted manger of varying size and shape. Present 
findings are in accordance with the results of 9,10,11 
who observed that majority of dairy animal owners 
provided manger in animal sheds for feeding in their 
study areas. This might be due to the awareness of 
dairy farmers but need more level of adoption of 
pucca type manger feeding which reduce feed 
wastage. The present study revealed that 38% of 
animal sheds had provision of pucca drainage facility 
of urine, while 62% had no drainage facility where 
urine soaked in earthen floor of animal sheds. This 

Table 1. Housing management practices followed by dairy animal owners

Particulars Variable Frequency  Per cent
Type of housing Open house 67 44.67

Close house 83 55.33

Kuchcha 82 54.67

Pucca 68 45.33

Animal kept in animal house During night 15 10.00

During day and night 135 90.00

Location of shed Attached to human dwelling 58 38.67

Near by their dwelling 92 61.33

Type of floor Pucca (cement concrete) 63 42.00

Earthen floor 45 30.00

Brick paved 18 12.00

Stone paved 24 16.00

Type of pillar/ pole Wooden 66 44.00

Iron 04 2.67

Cemented 80 53.33

Type of roof Asbestos sheets roof 88 58.67

Galvanized iron sheets roof 24 16.00

Thatched roof 32 21.33

Provision of manger Yes 107 71.33

No 43 28.67

Type of manger Pucca 35 23.33

Wooden assisted temporary 72 48.00

Provision of drainage system Pucca drain 57 38.00

Soaked at earthen floor 93 62.00

Provision and practice to protect animal 
from extreme weather

Yes 90 60.00

No 60 40.00

Floor leveling Leveled 85 56.67

Unleveled 65 43.33
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56.67% of the farmers provided leveled floor while, 
43.33% of the farmers provided unleveled floor to 
their animals in the shed. Present finding was lower 
than 8 who reported that 85.33% of the owners 
provided leveled floor to their animals in the shed.

Health care management practices

Health care management practices followed by 
respondents are presented in Table 2 and reveal 
that 92.67% of the respondents practiced regular 
vaccination of their animals against Foot and 
Mouth Disease and Haemorrhagic Septicaemia. It 
indicates that high level of awareness in farmers 
regarding protecting the animals by vaccination. 
Present findings are in accordance with the results 
of 1,12,16. However, they are contrary to the results 
recorded by 6,9,10. Only 40% respondents practiced 
deworming to their milch animals at regular 
interval of three months, whereas 40% practiced 

occasionally and 20% did not practice deworming 
to their milch animals. These findings are well 
comparable with findings of 12 and encouraging 
than the results of 1,4,10,16. Thus, the present results 
indicated high level of awareness in dairy animal 
owners. The practice of deworming of calves 
was adopted 44% of the respondents regularly 
followed by 36 and 20% of respondents adopted 
occasionally and no medication to control the 
endoparasites, respectively. Similar results reported 
by 4,13 but encouraging than results of 9,10. It was 
also observed that 81.33% of respondents did not 
practice ligation, cutting and disinfection of the naval 
cord and it was left to fall off itself naturally, whereas 
remaining 18.67% of respondents followed these 
practices. The lowest percentage of dairy farmers 
following these practices was probably due to lack 
of awareness. Hence, more efforts are required to 
motivate farmers to follow these practices. Present 

Table 2. Health care management practices followed by dairy animal owners

Particulars Variable Frequency Per cent
Vaccination against F.M.D. and H.S. Yes 139 92.67

No 11 7.33

Deworming of milch animal Regular 60 40.00

Occasional 60 40.00

Not practiced 30 20.00

Deworming of calves Regular 66 44.00

Occasional 54 36.00

Not practiced 30 20.00

Navel disinfection of calf after birth Yes 28 18.67

No 122 81.33

Practices to control ecto-parasites Followed 65 43.33

Not followed 85 56.67

Sanitary condition of shed / shelter / standing place Clean 96 64.00

Dirty 54 36.00

Treatment of sick animal by Livestock inspector 57 38.00

Veterinary doctor 88 58.67

A.I. worker 05 3.33

Grooming practice followed Yes 00 00.00

No 150 100.00

Isolate the sick animals from healthy animals Yes 00 00.00

No 150 100.00
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findings are encouraging than results recorded 
by 4,13 but lower than the results of 9,10 who observed 
that about 35% of the respondents followed these 
practices. Only 43.33% of the respondents followed 
various practices (dusting, spraying and injectable 
drugs) to control ecto-parasites, whereas 56.67% 
respondents did not follow any practice to control 
ecto-parasites. However, some farmers adopted 
traditional practices like smoke of neem leaves to 
prevent mosquitoes, salt spray to control ticks and 
lices in animal houses etc. The present findings 
are on the lower side than the results recorded 
by 4,9,10,12. This practice needs attention to create 
more awareness in respondents. It was observed 
that 64% respondents had clean animal sheds, 
while, 36% respondents did not give more attention 
towards sanitary condition of animal sheds. Similar 
results were reported by 12. However, 9,10 reported 
that more than 82 to 90% of the animal houses 
were clean in their study areas. Contrary to the 
present study 5,16 found that more than 58 and 73% 
of respondents had dirty animal sheds, respectively. 
Majority (58.67%) of the respondents got treated 
their sick dairy animals by qualified veterinarians, 
whereas 38% and 3.33% respondents got treated 
their sick dairy animals by livestock inspectors and 
others, respectively. These results are supported 
by 4,16. However, present findings are contrary 
to 6,9,10,12. All the respondents did not follow grooming 
practices for their animals. It might be due to lack of 
awareness regarding beneficial effects of grooming. 
Present results are similar with the results reported 
by 10,12. All of the respondents kept sick animals 
together with healthy ones. It might be due to either 
lack of knowledge of the dairy farmers about the 
isolation and segregation process to be adopted in 
order to control the spread of diseases in the herd 
or may be due to less availability of space. Earlier 
reports of 4,6,10,12 indicated that about 10 to 65% of the 
respondents adopted this practice in their different 
study areas. 

CONCLUSION
It can be concluded that majority of respondents 

provided close and kuchcha type houses to their 
dairy animals. They kept their animals inside the 
house both during day and night; animal sheds 

were nearby to the dwelling of the farmer. Less 
proportion of respondent use pucca manger and 
pucca drainage facility. About 40% of respondents 
practiced deworming of their dairy animals regularly. 
Majority of respondents did not practice ligation, 
cutting and disinfection of the naval cord of new 
born calves. Only 43.33% respondents followed 
various practices for control of ecto–parasites. All 
of the respondents kept sick animals together with 
healthy ones. The study indicated that majority 
of dairy animal owner do not follow the standard 
scientific housing and health management practices.
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ABSTRACT

A study was conducted in Kadapa district of Andhra Pradesh to identify various constraints perceived by 
dairy animal owners in dairy husbandry practices and data was collected from randomly selected 120 
dairy animal owners through personal interview with the help of pre-tested structured schedule. The study 
revealed that constraints related to adoption feeding practices ranked first (72.77%) followed by constraints 
in adoption of housing practices (62.66%), milking practices (61.74%), health care practices (59.38%) 
and breeding practices (50.95%). High construction cost (85.00%), lack of knowledge of balancing ration 
(93.33%), repeat breeding in dairy animals (85.00%), inadequate knowledge of diseases and their control 
(95.00%) and non remunerative price for milk (87.50%) were the major constraints in adoption of improved 
animal husbandry practices by dairy farmers.

Key words: Adoption, Animal Husbandry, Constraints, Dairy farmers

Livestock is an integral part of the Indian 
agriculture and rural economy plays an important 
role in contributing to food security and livelihoods 
throughout the country. The livestock sector alone 
contributes nearly 25.60% of value of output 
at current prices of the total value of output in 
agriculture, fishery and forestry sector. The overall 
contribution of livestock sector in total GDP is 
nearly 4.11% at current prices during 2012-
2013 2. In India, Majority of the dairy farmers are 
small holders and landless who are illiterate and 
unaware of economic aspects of milk production. 
Dairying being an important means of income and 
employment for these farmers; it helps to alleviate 
poverty assuring a balanced development of the 
rural economy 8. India has emerged as one of the 
leading milk producer country in the world; however 
productivity per milking animal is very low i.e. wet 
average kg/day in indigenous cows, cross bred cows 
and buffaloes as 1.98, 6.75 and 4.50, respectively 3. 
This low production in India is mainly due to lack/
low level of knowledge and adoption of improved 

dairy husbandry practices by dairy farmers. Various 
management practices are important for the health 
and production of dairy animals. However there are 
some constraints in adoption varying from area to 
area and farmer to farmer such as housing, feeding, 
breeding, health care and milking as reported by 1, 4, 5. 
Therefore the present study was undertaken with a 
main objective to assess various constraints of dairy 
farming in adoption of improved animal husbandry 
practices by dairy farmers in kadapa district of 
Andhra Pradesh.

MATERIALS AND METHODS
The study was conducted in Kadapa district 

of Andhra Pradesh. Nakkaladinne, Gopavaram, 
Kamanuru and Yerraguntla were the villages 
selected for the study. The present district and 
villages were chosen for the study due to the 
dependence of farmers mostly on Dairying and 
also the availability of livestock is significantly 
higher when compared with other villages. After 
the selection of the villages, a village wise list of 
dairy farmers was prepared and 30 dairy farmers 
from each village were randomly selected with the 
help of simple random sampling method. Thus, 
the total sample consisted of 120 dairy farmers 

1 Corresponding Author: Associate Professor and Head, 
Livestock Farm complex. Email: vetkalyan@gmail.com

2 Contract Teaching Faculty, Veterinary and Animal Husbandry 
Extension Education.

3 Professor and Head, Livestock Production Management.
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as respondents. The selected dairy farmers were 
interviewed and desired information was collected 
regarding major constraints in housing, feeding, 
breeding, milking and health care management 
practices with the help of pre-designed and pre-
tested schedule. Adoption index was determined 
by using the formula given below.

Data was tabulated and the total score obtained 
by individual respondent for all the constraints were 

calculated, analyzed and ranked based on their 
percentage.

RESULTS AND DISCUSSION
The present study from the Table 1 revealed 

that domain wise constraints related to adoption 
of feeding practices ranked first (72.77%) followed 
by adoption of housing practices (62.66%), milking 
practices (61.74%), health care practices (59.38%) 
and breeding practices (50.95%). 

Table 1. Domain wise distribution of constraints faced by dairy animal owners (n=120)

Domain % Rank
Constraints in adoption of health care practices 59.38 IV
Constraints in adoption of Feeding practices 72.77 I
Constraints in adoption of Milking practices 61.74 III
Constraints in adoption of Housing practices 62.66 II
Constraints in adoption of Breeding practices 50.95 V

Data shown in the (Table 2) indicated that 
item wise major constraints related to adoption 
of improved housing were high construction cost 
(85.00%), Lack of own capital (76.66%) and lack of 
adequate space (70%) while lack of credit facility 
(46.66%) and high interest rate (35%) were least 
concerned. As majority of the respondents belonged 
to poor and backward areas they are unable to 
provide adequate housing facilities to their dairy 
animals. These results are in agreement with 
findings of 6, 9.

The major constraints related to adoption of 
improved feeding management of dairy animals 

were lack of knowledge of balancing ration (93.33%), 
lack of knowledge about silage preparation (90%), 
high cost of feed (81.66%), non availability of 
green fodder round the year (70%), and lack of 
awareness about treatment of poor quality straw 
to improve its nutritive value (61.66%). While lack 
of availability of fodder seed crops (40%) was least 
constraint. There is a need to make farmers aware 
about enrichment of fodder as well as balanced and 
economic feed preparation as from the above results 
the respondents are having minimum knowledge 
on silage preparation, ration balancing and the 
improvement of poor quality roughages.

Table 2. Constraints faced by respondents in adoption of improved dairy husbandry practices (n=120)

Practices Constraints Frequency % Rank
Housing Lack of own capital 92 76.66 II

Lack of credit facility 56 46.66 IV
High interest rate 42 35.00 V
Lack of adequate space 84 70.00 III
High construction cost 102 85.00 I
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Feeding High cost of feed 98 81.66 III
Lack of knowledge of balancing ration 112 93.33 I
Lack of availability of fodder seed crops 48 40.00 VI
Non availability of green fodder round the year 84 70.00 IV
Lack of awareness about treatment of poor quality 
straw to improve its nutritive value

74 61.66 V

Lack of knowledge about silage preparation 108 90.00 II
Breeding Lack of knowledge of heat detection 42 35.00 VI

Low conception rate through A.I 82 68.33 II
Repeat breeding in dairy animals 102 85.00 I
Lack of availability of insemination in time 58 48.33 IV
Belief that PD through rectal palpation is harmful 
for pregnant animals

28 23.33 VII

Lack of improved bulls for breeding in villages 54 45.00 V
Preference of natural service in buffalo 62 51.66 III

Health care Problem of mastitis in dairy animals 102 85.00 II
High cost of medicines 96 80.00 III
Non availability of vaccine in time 42 28.00 V
Inadequate knowledge of diseases and their 
control

114 95.00 I

Distance location of veterinary hospital 54 45.00 IV
Veterinary assistant surgeon do not visit villages 
frequently

28 23.33 VI

Milking Non remunerative price for milk 105 87.50 I
High cost of utensils 16 13.33 VI
Lack of preservation facilities for milk 82 68.33 IV
Lack of knowledge in clean milk production 94 78.33 III
High production cost of milk 98 81.66 II
Lack of knowledge in making value added dairy 
products 

64 53.33 V

These results are in accordance with the findings 
reported by 7. Breeding is mainly considered as one 
of the most important pillars of livestock production. 
Regular calving results in economic maintenance of 
dairy animals. However the constraints observed 
were repeat breeding in dairy animals (85%), low 
conception rate through A.I (68.33%), preference 
of natural service in buffalo (51.66%), lack of 
availability in insemination in time (48.33%), lack of 
improved bulls for breeding in villages (45%), lack of 
knowledge about heat detection (35%) and belief that 
PD through rectal palpation is harmful for pregnant 
animals (23.33%). The reasons for the present 
findings might be due to silent heat in buffaloes, 
improper maintenance of thawing temperature while 

handling semen, low conception rate through A.I and 
timely availability of skilled manpower to perform A.I. 
These results are in agreement with the findings of 
5.The study also revealed that respondents faced 
major constraints related to animal health care were 
inadequate knowledge of diseases and their control 
(95%), problem of mastitis in dairy animals (85%), 
high cost of medicines (80%), distant location of 
veterinary hospital (45%), non availability of vaccine 
in time (28%) and veterinary doctor do not visit 
villages frequently (23.33%). The above findings 
are in comparison with results of 6, 7.

The present study indicated that constraints 
faced by respondents for adoption of improved 
milking practices were non remunerative price 
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for milk (87.50%), high production cost of milk 
(81.66%), lack of knowledge in clean milk production 
(78.33%), lack of preservation facilities for milk 
(68.33%). While Lack of knowledge in making value 
added dairy products (53.33%) and high cost of 
utensils (13.33%) were least constraints observed. 
It is therefore, necessary that Animal Husbandry 
department should conduct skill oriented long term 
training for value added milk products and about 
better management of milch animals coupled with 
importance and techniques of clean milk production, 
so that they would get more prices for their milk. 
Similarly, 6, 7 also reported that low price of milk as 
major constraint.

CONCLUSION 
It can concluded from the above study that 

majority of the dairy farmers had high construction 
cost, lack of own capital, high cost of feed, non 
availability of green fodder round the year, lack of 
awareness about treatment of poor quality straw to 
improve its nutritive value, lack of knowledge about 
silage preparation and balanced ration, repeat 
breeding problems in dairy animals, low conception 
rate through A.I, non remunerative price for milk, 
lack of knowledge in clean milk production, high cost 
of veterinary medicines, problems of mastitis and 
inadequate knowledge of diseases and their control 
as major constraints in adoption of improved dairy 
husbandry practices. 

So in order to overcome the constraints faced 
by the dairy farmers there is utmost need of 
improvement in some of the recommended practices 
to the respondents through organized training 
programmes, field demonstrations, workshops, 
kisan melas and exposure visits by various 
government organizations and NGOs.
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ABSTRACT

The present survey was undertaken to analyze the constraints faced by the urban and peri urban dairy 
farmers in around Hyderabad city of Telangana. A sample of 100 farmers (50 farmers each from Urban and 
Peri urban areas) was selected through simple random sampling technique. The data was analyzed by 
Henry Garret’s ranking technique. Twenty constrains were identified in the study. The study indicated that 
high cost of fodder and concentrates was perceived as a major problem (with a score of 76.19) followed 
by high cost of dairy animals as the second major constraint (with a score of 76.11) and high incidence of 
prolapse of uterus in dairy animals ( with a score of 23.09) was a twentieth constraint.

Key words: Constraints, Telangana , Urban and Peri urban dairy farmers

Dairying is an occupation that supports the 
livelihood of many people in India. Apart from ensuring 
nutrient supplies to the families owning dairy farms, it 
also offers promising employment opportunities and 
handsome economic returns. Dairy farming is the 
key venture for the farmers of peri-urban and urban 
areas. Peri-urban milk production is developed in 
areas where the population density is high and 
agricultural land is shrinking due to urbanization 
around big cities. Urban dairy production system 
includes from smallholder to highly specialized, state 
or businessmen owned farms, which are mainly 
concentrated in major cities of the country. 

These dairy farmers have no access to grazing 
land, urbanization gives rise to numerous problems 
which researchers, political leaders, government 
institutions and policy makers are trying to resolve 
among which dairying needs due attention. 
Dairying in and around Hyderabad city constitutes 
smallholders and commercial enterprises who faces 

interlinked constraints in the process of production, 
distribution and marketing aspects. Hyderabad 
consumes 25 lakh liters of milk everyday of which, 
nearly 18 lakh is supplied by the organized sector 
and the rest by individual milkmen. The objective 
of the present study is to find out the various 
constraints faced by the urban and peri urban dairy 
farmers in and around Hyderabad city of Telangana. 

MATERIALS AND METHODS
 The study was conducted in five mandals each 

from urban and peri urban area of Hyderabad district. 
From urban area (Hyderabad), five mandals namely 
Asifnagar, Bahadurpura, Charminar, Golconda and 
Khairtabad and five mandals from peri urban areas 
were selected randomly and purposively for the 
investigation. From each mandal ten dairy farmers 
were selected by simple random sampling method, 
thus a total of hundred dairy farmers were selected 
for the study covering urban and peri urban areas of 
Hyderabad. In the course of study the investigator 
took the opportunity of collecting the first hand 
information with regard to constraints of dairy 
farming through informal discussion with the farmers 
as well as field personnel of animal husbandry 
department and referring available literature. 

 Part of M.V.Sc., thesis submitted by Ist author to PVNR, TVU
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Accordingly, 20 constraints of dairy farming were 
identified for eliciting the response from the farmers.

Henry Garret’s ranking technique was adopted 
to analyze the constraints faced by dairy farmers 
in the study area. The respondents were asked to 
rank the given factors that were limiting dairy farming 
according to the magnitude of the factor. The order of 
merit thus given by the respondents was converted 
into ranks by using the following formula: 

Where, Rij= Rank given for ith factor by jth 
individual

Nj= Number of factor ranked by jth individual

The percentage position of each rank thus 
obtained was converted into scores by referring 
to the table given by Henry Garrett. For each 
factor the scores of individual respondents were 
added together and divided by the total number of 
respondents for whom the scores were added. Mean 
scores for all the factors were arranged in the order 
of their ranks and inferences were drawn.

RESULTS AND DISCUSSION
The results presented in Table 1 revealed that 

high cost of fodder and concentrates was viewed 
as a major problem by dairy farmers in the study 
area and ranked first using Garrett’s ranking 
method. This constraint was higher in the urban 
area (81.82) than that in peri urban (70.56) areas, 
similar to the observations of 6,10. The dairy farmers 
felt that high cost of dairy animals was the second 
major constraint in the study area. This problem was 
slightly higher in the urban (77.12) area than in peri 
urban (75.1) areas. This problem might be solved by 
producing good quality farm born replacement stock 
instead of purchasing the animals from traders 9,10.. 

Non remunerative price for milk was perceived 
as a third major problem by the dairy farm owners in 
the study area. It was higher in the urban (75.92) and 
peri urban (72.58) areas. In urban areas the majority 
of farmers had to purchase fodder and concentrate 
from outside which directly increases milk production 
cost 13,8 Scarcity of green and dry fodder was 
perceived as a fourth major constraint by overall 

dairy farm owners in the study area. This constraint 
was more in the urban area followed by peri urban 
area. It might be due to non-availability of land for 
cultivation of fodder in urban areas and scarcity of 
water in peri urban areas 1,9. Lack of grazing facilities 
was also perceived as fifth constraint by overall 
dairy farmers might be due to rapid urbanization 4. 
Non availability of breeding bulls was perceived as 
sixth major problem in the study area with urban 
area showing higher percentage (58.76) than peri 
urban areas (55.28). This can be overcome either by 
establishing the Artificial Insemination (AI) facilities 
or institutional herds for supplying breeding bulls 11. 

Procedural complications in getting support 
from the dairy development agencies/cooperative 
union/rural bank for purchase of high milk producing 
animals and equipment was perceived as a major 
constraint by dairy farmers in the study area. It was 
higher in the urban area (60.6) than that in peri 
urban (49.12) areas. This was in agreement with 
the findings of 11.

High incidence of repeat breeding in dairy 
animals was also expressed as a constraint in the 
peri urban (50.56) and urban (49.54) area and 
ranked eighth by overall dairy farmers. This was 
similar to the observations of 3 Distant location of AI 
centers was ranked ninth major constraint by overall 
milk producers in the study area. It was higher in 
peri urban area (50.56) than those in urban (48.7) 
areas as reported by 7. Lack of knowledge about 
TMR feeding was ranked tenth major constraint by 
overall milk producers in the study area. This might 
be due to lack of equipment and lack of technological 
awareness among the farmers. 

Lack of knowledge about extra feeding of 
pregnant cattle was ranked eleventh major 
constraint by overall dairy farm owners in the study 
areaas reported by 14. This problem was found to 
be higher in the urban area (47.6) than that in peri 
urban (45.04). This was in conformity with feeding 
practices adopted by the urban farmers in the 
present investigation.

In adequate irrigation and small land holding for 
green fodder cultivation was ranked twelfth major 
constraint in the study area, higher in the peri urban 
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(68.94) than those in urban (15.96) areas. This may 
be due to continuous droughts occurring in this 
region and also there is no assured water source in 
the study area 7, 12. Low literacy among dairy farmers 

was ranked thirteenth major constraint by overall 
dairy farm owners in the study area. It was higher in 
the urban area (45.34) than that in peri urban (38.92) 
areas similar to the observations of 2,15

Table 1. Constraints perceived by dairy farmers in urban and Peri urban areas (Henry Garrett Ranking)

Sl. No. Constraints
Urban (n=50) Peri Urban (n=50) Overall (n=100)

Garrett 
scores Rank Garrett 

scores Rank Garrett 
scores Rank

1 High cost of fodder & concentrate 81.82 1 70.56 3 76.19 1

2 High cost of dairy animals 77.12 2 75.1 1 76.11 2

3 Non remunerative price for milk 75.92 3 72.58 2 74.25 3

4 Scarcity of green fodder and dry fodder 69.54 4 66.36 5 67.95 4

5 Lack of grazing facilities. 58.86  6 62.28 6 60.57 5

6 Non availability of breeding bulls locally 58.76  7 55.28 7 57.02 6

7
Procedural complications in getting support 
from the dairy development agencies / 
cooperative union / rural bank

60.6 5 49.12 10 54.86 7

8 High incidence of repeat breeding 49.54 9 51.56 8 50.55 8

9 Distant location of A.I centres 48.7 10 50.56 9 49.63 9

10 Lack of knowledge about TMR feeding of 
animals 52.92 8 46.12 11 49.52 10

11 Lack of knowledge about extra feeding of 
pregnant cows. 47.6 11 45.04 12 46.36 11

12  In adequate irrigation and small land holding 
for green fodder cultivation. 15.96 20 68.94 4 42.45 12

13 Low literacy among dairy farmers 45.34 13 38.92 15 42.13 13

14 High cost of insurance premium 45.34 12 37.96  16 41.69 14

15 Knowledge on the purchase and sale of the 
cows 40.06 14 37.74  17 39.08 15

16 Non availability of veterinary services 35.68 16 39.46 14 37.85 16

17 Knowledge of the age of selection and breed 
selection of dairy animals 39.04 15 34.96 18 37.1 17

18 Lack of awareness about hay and silage 
making 25.9 19 41.96 13 33.97 18

19 Pricing of the crossbred cows 34.94 17 31.88 19 33.63 19

20 High incidence of prolapse of uterus 28.36 18 17.62 20 23.09 20

High cost of insurance premium was ranked 
fourteenth major constraint by overall dairy farm 
owners in the study area, higher in the urban area 
(45.34) than that in peri urban (37.96) areas . It was 
similar to the observations of 8

.
 The fifteenth major 

constraint is the knowledge on the purchase and 
sale of the cattle it was higher in the urban area 
(40.06) than that in peri urban (37.74) areas. Non 

availability of Veterinary services was expressed as 
a problem by overall dairy farmers as also reported 
by 1,4. It was higher in the peri urban (39.46) than 
that in urban area (35.68) areas. 

In the urban (39.04) and peri urban areas 
(34.96) knowledge of the age and breed, at the 
time of selection of dairy animals was ranked 
seventeenth as a major constraint. These results are 
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in concordance with the study of 15. The eighteenth 
rank was lack of awareness about hay and silage 
making by overall dairy farm owners in the study 
area 12. It was higher in the peri urban area (41.96) 
than those in urban (25.9) areas.

In the peri urban (41.96) and urban areas (25.9) 
the pricing of the crossbred cows was ranked 
nineteenth by dairy farm owners High incidence 
of prolapse of uterus in dairy animals was also 
expressed as a constraint by a few dairy farm 
owners in the urban and peri urban areas of the 
study area. It was similar to the observations of 3,5

. 

CONCLUSION
 The multidimensional study depicting the critical 

analysis of constraints faced by the urban and peri 
urban farmers in and around Hyderabad city of 
Telangana. Out of twenty identified constraints high 
cost of fodder and concentrate were felt as most 
critical one and the high incidence of prolapse of 
uterus was given the last rank by the farmers in the 
study areas. 
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ABStRAct

To estimate the quantity and frequency of milk intake for optimum performance of Beetal kids during first 
3 months of age, 36 newly born kids were randomly distributed into three groups i.e. T0, T1 and T2. The 
quantity of milk offered to each kid was 1/10th, 1/8th and 1/6th of their body weight during 1st month;1/12th, 
1/10th& 1/8th during 2nd month and 1/14th, 1/12th& 1/10th during 3rd month in T0, T1 and T2 groups, respectively. 
Each group was further subdivided into 3 sub-groups (n=4 each) based on milk feeding frequency i.e. 2, 
3 and 4 times per day as T02, T03, T04; T12, T13, T14 and T22, T23, T24, respectively. Creep feed and seasonal 
green fodder were offered from 15th days onwards to all the kids. Kids were observed for various parameters 
such as daily milk yield, feed intake, body weight gain, feed conversion ratio (FCR) and health status. Milk 
as well as concentrate feed intake was significantly (P<0.05) higher in thrice frequency groups (T03, T13 
and T23) . Green fodder intake showed almost similar pattern. Overall dry matter intake was also higher in 
thrice frequency groups. Body weight of kids did not differ among the groups during different weeks of age. 
The overall average daily gain (ADG) was slightly lower in T0 groups than T1 and T2 groups. The FCR were 
almost similar in all the groups but it was marginally better in T0 group. It was concluded that enhancing 
the quantity of milk from 1/10th to 1/8th and 1/6th of body weight did not improve the performance of kids. 
Beetal kids of 0-3 months of age fed milk three or four times a day @1/10th, 1/12th and 1/14th of body weight 
during 1st, 2nd and 3rd month of age had marginally better performance than twice feeding a day.

Key words: Beetal kids, Feed consevation ratio, Growth rate

Goats have been an integral component of 
the Indian farming system supporting large rural 
population of landless, marginal farmers and have 
been designated as the national meat animal as it 
does not have any religious or cultural taboos. Due 
to its good economic prospects vis-à-vis shrinkage 
of grazing land by urbanization and industrialization, 
goat rearing under stall-fed conditions, as commercial 
venture is gaining momentum for the past few years. 
The growth rate of Indian goat is only about 50 g/
day against over 200 g/day for European breeds 4. 
Average daily gain of 63.5 g/day has been reported 

under stall-fed condition for Beetal kids 6. Pre-
weaning growth rate have direct implication on 
post-weaning growth. Therefore, optimum feeding 
management during pre-weaning period may boost 
the growth rate to achieve earlier marketing weight. 

Basal metabolic rate (BMR) of animals is 
inversely related to their body size7. Due to higher 
BMR and smaller body size, energy requirement of 
goats should be higher than the other ruminants. 
Dry matter requirement of goats ranged between 
3-5% as reported in 1,5. As per thumb rule, during 
pre-weaning period, kids receive milk @ 10% of their 
body weight twice daily 12,13 i.e. similar to calves. This 
offered quantity of milk may be lesser than their dry 
matter requirement. When kids suckle from their 
dam quantity of milk intake is not clear and increased 
milk feeding frequency leads to over feeding. This 
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usually resulted in kid scour, dehydration, body 
weight loss, pneumo-enteritis and sometimes death.

Hence, the present study was undertaken on 
Beetal kids to standardize the milk quantity and milk 
feeding frequency for optimum growth performance 
up to weaning.

MAtERIALS AND MEtHODS
Study was conducted at Goat Research Farm, 

Department of Livestock Production Management, 
College of Veterinary Science, Guru Angad 
Dev Veterinary and Animal Sciences University, 
Ludhiana (Latitude: 30°54’ North; Longitude : 75°48’ 
East), Punjab, India. Experiment was conducted 
from February, 2015 to April, 2015. 

Experimental design

Thirty six, farm born Beetal kids were randomly 
distributed into three groups i.e. T0, T1 and T2. The 

quantity of milk offered to each kid was 1/10th, 1/8th 
and 1/6th of their body weight during 1st month of 
age and 1/12th, 1/10th & 1/8th during 2nd month and 
1/14th, 1/12th& 1/10th during 3rd month in T0, T1 and 
T2 groups, respectively. Each group was further 
subdivided into 3 sub-groups (n=4 each) based 
on milk feeding frequency i.e. 2, 3 and 4 times per 
day as T02, T03, T04; T12, T13, T14 and T22, T23, T24, 
respectively (Table 1). The kids were separated 
from their dam immediately after birth and colostrum 
or milk was offered to them using milk bottle, at an 
equal interval of 12, 8 or 6 hrs in twice, thrice or 
quadruple feeding sub-groups, respectively. Creep 
feed (CP 23.26%) and green fodder (CP 17.71%) 
were introduced from 15th days onwards to all kids 
on ad libitum basis (Table 2). Four kids were reared 
together in each pen as per respective treatment 
sub-group. Rest of the management practices were 
similar irrespective of groups and sub-groups.

table 1. Experimental groups and subgroups based on quantity and frequency of milk feeding 

Groups t0 (n=12)
(Milk @ 1/10th, 1/12th and 
1/14th of B.W. during 1st, 

2nd and 3rd months)

t1 (n=12)
(Milk @ 1/8th, 1/10th and 
1/12th of B.W. during 1st, 

2nd and 3rd months)

t2 (n=12)
(Milk @ 1/6th, 1/8th and 

1/10th of B.W. during 1st, 
2nd and 3rd months)

Twice suckling T02 T12 T22

Thrice suckling T03 T13 T23

Quadruple suckling T04 T14 T24

(n=4 in each sub-group)

table 2. composition of concentrate feed (per 100 kg)

components composition

Maize 18.0

Soybean flakes 30.5

Wheat bran 30.5

De-oiled rice bran 18.0

Mineral mixture 2.0

Salt 1.0

Total 100.0
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Housing and animal management

Kids were kept in groups of four in an enclosure 
made up of wire meshed iron panels. Feeders 
having dimensions (Length x Width x Depth) of 12” 
x 8” x 5.5” (smaller) and 18” x 12” x 6” (larger) were 
fixed in each enclosure, for concentrate feed and 
roughages, respectively, where height of feeder 
were adjusted as per height of kid. These panels 
were fixed in one pen having covered area of 9.4 m x 
5.1 m and open area of 11.3 m x 9.5 m. Open area of 

shed was used for providing at least 4-5 hours (after 
concentrate feeding) exercise to kids. Additionally, 
there were at least two watering points in open area 
for free access of clean potable drinking water. 

The crude protein of creep feed was as per 
recommendations for kids9. Concentrate feed 
and green fodder was offered in morning (10:00 
A.M.) and evening (3:00 P.M.). The samples of 
experimental diets were analyzed for the proximate 
principles (Table 3) by standard procedures3.

table 3. Proximate composition (%) of concentrate feed and green fodder (on DM basis)

Particulars Feed Green fodder

Dry matter 88.33 13.23

Crude Protein 23.26 17.71

Ether Extract 2.90 2.35

ADF 12.70 27.83

NDF 31.22 37.70

AIA 9.84 16.05

Temperature (AT 0C) and relative humidity 
(RH%) of kid sheds at the level of animals were 
recorded daily at 7:30 A.M. and 2:30 P.M. Similarly, 
outdoor temperature and relative humidity recorded 
during same time at Meteorological Observatory 
of Punjab Agricultural University, Ludhiana, were 
utilized for comparison between micro-and macro-
climate for assessing climatic conditions during 
the experiment. Mean temperature and relative 
humidity during February, March and April months 

were 16.1ºC, 20ºC, 24.6ºC and 70.9, 70.5, 62.8% 
respectively, inside the kid shed. Same parameters 
of ambience were 16.3ºC, 19.3ºC, 26ºC and 78.8, 
76, 59.8%, respectively. 

Milk samples (Table 4) were analyzed for 
protein, lactose, fat, casein, ash and total solids 
as per standard procedures 2,3. Fat, protein and 
lactose were determined by the Gerber method, 
micro-Kjeldahl method and polarimetric method, 
respectively.

table 4. composition of Goat milk

component Percentage

Protein 3.20

Lactose 3.90

Fat 3.26

Casein 2.38

Ash 0.80
Total Solids 12.80

Statistical analysis

The data generated for different parameters 
was analyzed statistically as Randomized Block 

Design (RBD) using the mixed model of two-way 
classification 11 with following statistical model:

Xij = µ + αi + βj + εij
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Where Xij is observed variable, µ is the overall 
mean, αi is random effect of the ith block (milking 
frequency) and βj is the fixed effect of the jth 
treatment (milk quantity) and εij is the residual error. 
With above mathematical model, the collected data 
was analyzed using SPSS software.

RESULtS AND DIScUSSION
Milk consumption values were generally higher 

in thrice frequency (T03, T13 and T23) than other sub-
groups (P<0.03) (Table 5). Lower milk intake in 
quadruple frequency (T04, T14 and T24) groups may 
be due to marginally lesser body weight of kids than 
other groups. Concentrate feed (Table 5) intake did 

not differ among the thrice frequency groups (T03, 
T13 and T23). However, it was significantly higher 
(P<0.05) compared to other groups. Concentrate 
feed consumption was minimum in quadruple 
frequency groups (T04, T14 and T24). Green fodder 
intake was significantly higher (P<0.05) in thrice 
frequency (T03, T13 and T23) groups than quadruple 
frequency groups but not from the twice frequency 
groups. Total dry matter intake was higher in thrice 
frequency groups followed by twice and quadruple 
groups. Results indicate that concentrate, green 
fodder as well as milk intake is maximum in thrice 
frequency groups than respective twice and 
quadruple frequency groups.

table 5. Daily feed intake (g/day/kid) at 3 months period of kids under diff. milk feeding groups

Feed/
Fodder

treatments and Frequencies

t0 t1 t2

2 3 4 2 3 4 2 3 4

Milk 533.20ab ± 
8.98

600.81ab ± 
74.50

455.15a ± 
33.30

647.57ab ± 
55.80

731.55ab ± 
14.18

623.38ab ± 
55.11

828.18b ± 
1.00

840.16b ± 
1.34

820.26b ± 
40.77

Feed
(DM)

43.51cd ± 
1.51

45.78d ± 
1.77

39.38abc ± 
1.78

42.38bcd ± 
1.36

46.48d ± 
1.38

37.39ab ± 
1.15

38.68abc ± 
1.28

46.00d ± 
1.28

35.57a ± 
1.13

Fodder (DM) 7.97cd ± 
0.24

8.05cd ± 
0.23

6.86ab ± 
0.20

8.26d ± 
0.24

7.90cd ± 
0.23

6.82ab ± 
0.21

7.20bc ± 
0.23

7.63bcd ± 
0.19

6.24a ± 
0.19

Total DM 
intake

118.58 ± 
3.56

130.74 ± 
1.54

104.51 ± 
6.24

133.53 ± 
8.74

148.02 ± 
3.42

124.00 ± 
8.41

151.89 ± 
14.32

161.17 ± 
18.61

146.80 ± 
6.54

Values bearing different letters as superscript are significantly (P<0.05) different; DM : Dry matter basis

Body weight of animals was recorded at weekly 
intervals. Body weight was slightly higher in thrice 
frequency groups (T03, T13 and T23) followed by 
respective twice and quadruple frequency groups 
during the experiment. Though, difference in weekly 
body weight was not statistically significant. Higher 
body weight of T03, T13 and T23 treatment groups 
may be due to more consumption of milk, feed and 
fodder. 

Average Daily Gain (ADG) during the entire 
study period ranged between 64 to 81 g/d in 
different treatment groups. Values were higher in 
thrice frequency groups than twice and quadruple 
frequencies except in T23 group (Table 6). ADG were 
better for Beetal kids under stall-fed condition.
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table 6. Body weight and overall average daily gain (ADG) of kids

Period/ 
week

Groups
t0 t1 t2

2 3 4 2 3 4 2 3 4
Birth 

weight 3.35±0.12 3.65±0.26 3.20±0.19 3.70±0.12 3.97±0.08 3.15±0.19 3.15±0.28 3.35±0.47 3.30±0.31

1st 3.38±0.07 4.06±0.41 3.22±0.22 4.17±0.41 4.39±0.08 3.57±0.33 3.70±0.44 3.70±0.65 3.66±0.18

2nd 4.29±0.35 4.59±0.46 3.51±0.17 4.41±0.40 4.81±0.12 3.96±0.36 3.95±0.44 4.08±0.72 4.00±0.19

3rd 4.86±0.18 4.96±0.48 3.87±0.22 4.70±0.49 5.30±0.15 4.25±0.45 4.60±0.48 4.47±0.75 4.39±0.22

4th 5.26±0.22 5.71±0.65 4.51±0.23 5.20±0.60 6.01±0.20 4.70±0.44 5.40±0.62 5.40±0.93 4.96±0.30

5th 5.65±0.26 6.36±1.77 4.84±0.28 5.66±1.64 6.68±0.12 5.43±0.47 6.15±1.76 6.12±2.14 5.51±0.31

6th 6.32±0.26 6.87±0.76 5.06±0.63 6.32±0.70 7.24±0.32 6.12±0.55 6.53±0.81 6.56±1.16 6.18±0.33

7th 7.09±0.43 7.35±0.72 5.30±0.37 7.07±0.78 7.68±0.19 6.95±0.68 7.00±0.87 7.10±1.31 7.16±0.36

8th 7.21±0.33 7.95±0.97 6.11±0.57 7.87±0.82 8.49±0.18 7.39±0.69 7.82±0.89 7.92±2.78 7.71±0.70

9th 7.58±0.23 8.41±0.98 6.68±0.65 8.40±0.95 8.94±0.16 7.94±0.75 8.40±0.99 8.42±1.38 8.25±0.36

10th 7.82±0.23 8.98±1.90 7.20±0.74 8.91±1.11 9.21±0.33 8.30±0.73 8.92±1.09 8.87±1.35 8.77±0.40

11th 8.25±0.20 9.50±0.97 7.72±0.85 9.45±1.13 9.94±0.44 8.82±0.72 9.50±1.20 9.22±1.43 9.52±0.51

12th 8.72±0.25 10.0±1.10 8.76±1.00 10.08±1.22 10.66±0.35 9.07±0.81 10.10±1.24 9.96±1.40 9.86±0.55

13th 9.01±0.23 10.32±1.14 9.17±2.16 10.52±1.22 11.19±0.28 9.40±0.78 10.56±1.22 10.64±1.38 10.15±0.54
Overall 
ADG (g)

64.55 ± 
9.48

74.97 ± 
11.74

64.10 ± 
11.05

75.80 ± 
8.25

79.50 ± 
7.59

67.71 ± 
8.20

81.72 ± 
9.88

80.32 ± 
10.35

76.06 ± 
6.95

The Feed conversion ratio (FCR) during different 
months of experiment has been presented in Table 
7. During first month FCR was better in T0 groups 
than T1 and T2 groups. It indicated that during first 
month lesser quantity of milk intake (1/10th of body 
weight) leads to better digestibility than higher milk 
intake. During second and third month FCR did not 
follow any pattern. It indicates that during second 
and third month quantity of milk intake did not 
influence FCR. FCR was least in T14 group and T04 

group during second and third months, respectively. 
FCR values were in accordance with earlier study 
on Beetal kid9. In general, FCR values were better 
in quadruple milk feeding groups than twice or thrice 
feeding groups indicating better utilization of dry 
matter in divided doses. Conversely, 8concluded that 
in comparison to feeding milk three or four times per 
day, feeding milk twice daily increased efficiency of 
weight gain.

table 7. Mean monthly and overall FcR of kids under different milk feeding groups

Months
Groups

t0 t1 t2

2 3 4 2 3 4 2 3 4
1 0.81 0.80 0.88 1.35 1.08 1.13 1.05 1.17 1.40
2 1.39 1.36 1.33 1.15 1.35 1.08 1.52 1.50 1.29
3 3.13 2.72 1.67 2.31 2.57 2.91 2.54 2.80 2.74

Overall 1.75 1.63 1.40 1.65 1.72 1.69 1.75 1.88 1.83
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cONcLUSIONS
From present study it is concluded that enhancing 

the quantity of milk from 1/10th to 1/8th and 1/6th of 
body weight did not improve the performance of 
Beetal kids. Beetal kids of 0-3 months of age fed 
milk three or four times a day @1/10th, 1/12th and 
1/14th of body weight during 1st, 2nd and 3rd month of 
age had marginally better performance than twice 
feeding a day.
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ABSTRACT

A study was conducted purposively in peri-urban areas of Surat city of Gujarat to ascertain the housing 
management practices for buffalo and data was collected from randomly selected 50 buffalo farm owners 
through personal interview with the help of pre-tested structured schedule. The study revealed that majority 
of respondents provided open and kutcha type houses (70%), kept their buffaloes inside the house both 
during day and night (94%), constructed buffalo sheds nearby their dwelling (68%), the buffalo sheds were 
oriented in east-west direction (84%), had double row system of animal housing (82%) and had optimum 
sized animal house (94%). Total 96, 98, 74, 90, 86, 66, 78, 60, 90, 86, 86 and 30% of respondents had 
adequate floor space, provision of sufficient light, good ventilation, cleanliness, pucca floors, slope in floors 
towards back, cemented type poles, double slope type of roof, provision of any type of manger, pucca type 
of manger, pucca drainage facility of urine and provided bedding materials in their buffalo sheds respectively. 

Keywords: Buffalo, Housing management practices, Surat 

India is homeland for the best milch breed in 
the world. As per 19th Livestock census, India’s 
livestock sector is one of the largest in the world 
with a holding of 11.6% of world livestock population 
which consists 57.83% of world buffalo population. 
In India, contribution of buffalo in total livestock 
population is 21.23% which increased at the rate 
of 3.19% during the last inter-censual period2. 
Production potential of livestock depends mostly 
on the management practices under which they are 
reared and these practices vary significantly across 
various agro-ecological regions. Understanding 
of livestock management practices followed by 
farmers in a region is necessary to identify the 
strengths and weaknesses of the rearing systems 
and to formulate suitable intervention policies. Each 
component of management practices interacts 
either independently or in combination to affect the 
productivity of the livestock. Provision of proper 
housing facilities to the animals not only reduces 

the energy wastage in maintaining thermo neutral 
zone but also provides good hygienic condition, 
reduces the incidence of diseases, protects them 
from predators and provides better working condition 
to the farmers. Therefore, it is imperative to collect 
informations regarding housing management 
practices followed by the buffalo farmers of peri 
urban area of Surat city. 

MATERIALS AND METHODS
A field survey was conducted in peri-urban 

areas of Surat city of Gujarat during April, 2014 
to December, 2015 and data was collected from 
randomly selected 50 buffalo farm owners who 
kept more than 10 buffaloes with its followers. 
While selecting respondents due care was taken 
to ensure that they were evenly distributed and 
truly represented buffalo management practices 
prevailing in the area. The selected buffalo farm 
owners were interviewed and the desired information 
was collected regarding housing management 
practices for buffaloes with the help of pre-designed 
and pre-tested interview schedule. Data was 
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tabulated and statistically analyzed for frequency 
and percentage to draw meaningful inference.

RESULTS AND DISCUSSION
The distribution of buffalo keepers based 

on housing management practices has been 
furnished in the Table 1. Most of the respondents 
(70%) provided open type houses and remaining 
30% of the respondents provided close type of 
houses to their buffaloes (Table 1). Among these, 
70% respondents had kutcha type, while only 
30% respondents had pucca type house for their 
animals. Similar finding was reported by 3. It was 
observed that 94% respondents kept their buffaloes 
inside the shed both during day and night, while 6% 
respondents kept their buffaloes inside the shed only 
during night which is in accordance with the result 
of 11. Majority (68%) of buffalo sheds were nearby to 

the dwelling of the farmers. Similar findings are also 
reported by 8. It might be due to the fact that for better 
management of the buffaloes, farmers preferred 
to have animal houses in the close vicinity of their 
houses. On the other hand, 4 worked out the situation 
in rural areas and reported nearly 85% of animal 
sheds were part of owner’s residence. Majority 
(84%) of buffalo sheds were oriented in east-west 
direction, while 16% of buffalo sheds were having 
north-south orientation. The present findings are in 
accordance with the results reported by 4,12. It was 
found that majority of the respondents (82%) in the 
area of the study had double row system of animal 
housing and remaining 18% of the respondents had 
single row system of animal housing. Out of which 
60 and 22% of the respondents had head to head 
and tail to tail type of housing system, respectively. 
These findings are in contrary to the findings of 1. 

Table 1. Distribution of respondents based on buffaloes housing management practices

Practices Type Frequency Per cent
Type of Housing Close 15 30

Open 35 70

Kutcha 35 70

Pucca 15 30

Placement of animals During night 03 06

Both day & night 47 94

Location of shed Nearby their dwelling 34 68

Attached to human dwelling 16 32

Direction of shed East-West 42 84

North-South 08 16

System of housing Single line 09 18

Double line 41 82

Head to head 30 60

Tail to tail 11 22

Size of house Optimum 47 94

Not optimum 03 06

Floor Space available Adequate 48 96

In adequate 02 04

Light Adequate 49 98

In adequate 01 02
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Ventilation Poor 01 02

Fairly good 12 24

Good 37 74

Cleanliness of house Dirty 05 10

Clean 45 90

Type of floor Pucca 43 86

Kutcha 07 14

Proper slope in floor Yes 33 66

No 17 34

Type of pillar/ pole Wooden 04 08

Iron 07 14

Cemented/brick 39 78

Wall of house Full 07 14

Half 30 60

No wall 13 26

Type of roof Cement sheets roof 15 30

Galvanized iron sheets roof 12 24

Thatched roof 23 46

Features of roof of shed Single slope 20 40

Double slope 30 60

Provision of manger Yes 45 90

No 05 10

Type of manger Kutcha 02 04

Pucca 43 86

Provision of drainage system Pucca drain 43 86

Soaked at earthen floor 07 14

Bedding material used on the floor in winter season Yes 15 30

No 35 70

Location of manure pit Adjacent 40 80

Distant 10 20

Majority (94%) of the respondents had optimum 
sized buffalo sheds while only 6% of the respondents 
did not have optimum sized buffalo sheds which is 
in accordance with the results of 4,12. This might be 
due to the awareness of dairy farmers. Adequate 
floor space was available in buffalo sheds of 96% 
of the respondents whereas, it was inadequate in 
buffalo sheds of 4% respondents. Findings of this 
study were supported by the findings of 1,4,12. Majority 
(98%) of the respondents had provision of sufficient 
light in the buffalo houses, while it was not sufficient 

in the houses of 2% of the respondents. A similar 
finding was reported by 1. Contrary to the present 
study, 5,9 reported very low i.e. about 18.33 and 
18.25% of respondents provided sufficient light in 
the animal houses of high altitude Kumaon Himalaya 
and Churu district of Rajasthan, respectively. It was 
showed that 74% of respondents had provision of 
good ventilation to their buffalo sheds, while it was 
fairly good and poor type in the buffalo sheds of 24 
and 2% of the respondents respectively. Findings 
of this study are in agreement of the findings of 
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7. Contrary to the present study, 1 reported that 
70.33% of respondents provided inadequate 
ventilation in animal houses of rural area of Indore 
district of Madhya Pradesh. This might be due to 
the lack of awareness of dairy farmers. Majority 
(90%) of the respondents had clean buffalo sheds 
and remaining 10% of the respondents had dirty 
buffalo sheds which is similar with the results of 5. 
Contrary to the present study, 4,13 found that more 
than 58 and 73% of respondents had dirty animal 
sheds, respectively. It was observed that majority 
(86%) of the respondents had pucca floors to their 
buffalo sheds, while 14% of the respondents had 
kutcha floors. It is generally observed that pucca 
floors are found to be better than earthen floors 
for animals to keep them free from worm problems 
and also from hygienic point of view. These findings 
are in close conformity with the earlier reports of 6 
in Sabarkantha district of North Gujarat. However, 
the results were contrary to the result recorded by 
10,11,13. It was also observed that majority (66%) of 
the respondents had slope in floors towards back 
in the buffalo sheds; while, 34% of the respondents 
had slope towards front in their buffalo sheds. The 
findings are supported by 11. However, in contrary 

4 observed that most (80%) of the animal houses 
had no slope in floor in Tehri Garhwal district of 
Uttarakhand. 

The study revealed that 78% of the respondents 
used cemented type poles, while 8% of the 
respondents used wooden poles to support the roof 
and 14% of the respondents used iron poles. It might 
be due to the fact that cemented poles are more 
robust and durable than the wooden poles. It was 
found that 14% of the respondents had full walls, 
while 60 and 26% of the respondents had half and 
no walls in their buffalo sheds, respectively. It might 
be due to the fact that half or no walls had provided 
better provision of ventilation and cost effective 
to construct the buffalo sheds. These findings 
are contrary to the results of 4,11 who observed 
that majority of the animal houses had full wall in 
their study area. It was founded that 46, 30 and 
24% of the respondents used thatched materials, 
cemented sheets and galvanized iron sheets as 
roofing material for their buffalo sheds, respectively. 

Prevailing climatic condition and economic status of 
the farmers might have played a significant role in the 
selection of roofing materials. The present findings 
were supported by the report of 11,13. Regarding the 
features of roof, it was observed that majority (60%) 
of the respondents possessed double slope type of 
roof, while 40% of the respondents possessed single 
slope type roof in their buffalo sheds. 

It was observed that 90% of the respondents 
provided manger to their buffalo, while 10% of the 
respondent’s didn’t provide any type of manger to 
their buffalo. It was further observed that 86% of 
the respondents had pucca type of manger, while 
4% of the respondents had Kutcha type manger 
of varying size and shape. Present findings are in 
accordance with the results of 9. However, the results 
are contrary to the findings of 8 who observed that 
majority of dairy animal owners provided kutcha 
type of manger in animal sheds in their study areas. 
This might be due to the lack of awareness of 
dairy farmers. Majority (86%) of buffalo sheds had 
provision of pucca drainage facility of urine, while 
14% had no drainage facility and urine soaked in 
earthen floor of buffalo sheds. Present findings are in 
accordance with the results of 6. However, the results 
are contrary to reports of 9. It was observed that only 
30% respondents provided bedding material on floor 
to their buffaloes, while 70% respondents did not 
provide bedding material on floor to their buffaloes 
in the shed during winter season. These findings are 
contrary to the results of 4,5,8,9. Majority (80%) of the 
respondents kept manure pit adjacent to their buffalo 
sheds, while 20% of the respondents kept manure 
pits at distance to their buffalo sheds. These findings 
are in accordance with the results of 4.

CONCLUSION
It can be concluded that majority of respondents 

provided open and kutcha type houses for bufalloes. 
They mostly kept their buffaloes inside the house 
both during day and night, nearby to the dwelling and 
buffalo sheds were oriented in east-west direction. 
Most of respondents had double row system of shed 
which were optimum in size. Adequate floor space, 
sufficient light and good ventilation was available in 
most of the buffalo sheds. They had clean buffalo 
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sheds with pucca floors though there was lack 
of proper sloping. Majority of respondents used 
cemented type poles and had half walls of the buffalo 
houses. Majority of respondents possessed double 
slope type of roof, provided pucca type manger to 
their buffaloes and sheds had provision of pucca 
drainage facility of urine. Only 30% respondents 
provided bedding materials on the floor to their 
buffaloes. Adoption of scientific and suitable housing 
for buffalo farming will substantially help to increase 
the production as well as income generation which 
improve the socio-economic condition of buffalo 
keepers.
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ABSTRACT

A field study was conducted to know the existing breeding, feeding and housing management practices 
followed by the landless, small farmer and commercial milk producers in Guntur district of Andhra Pradesh. 
Commercial milk producers reared both Murrah and Graded Murrah buffaloes, whereas small farmers and 
landless milk producers maintain mostly Graded Murrah buffaloes. Green fodder production was higher 
in commercial (100%) and small farmers (97%) than in landless milk producers (13%). Supplementation 
of mineral mixture was found to be higher in commercial milk producers (90%) than that in small farmers 
(35%) and landless milk producers (16%). All most all landless (99%) category housed their buffaloes in 
the open area but only the commercial milk producers were maintaining the sheds (50%) and protect the 
animals from adverse climatic conditions. Majority of commercial (86%) and small farmers (27%) arranged 
cooling devices like fans in the buffalo sheds.

Key words: Buffalo breeding, Feeding, Housing, Management practices

Water buffalo (Bubalus bubalis) also known as 
India’s black gold because of its importance as the 
key dairy animal. It has made a major contribution 
to agrarian economy of India from livestock. India 
has always taken pride and is a source of superior 
buffalo germplasm in the world. Andhra Pradesh was 
endowed with buffalo population of 106.23 lakhs 4. 
Guntur district stands first in buffalo population and 
third in buffalo milk production in Andhra Pradesh. 
Buffaloes have a complementary and sustainable 
relationship with crops in the mixed farming system 
prevailed in Guntur district. Breeding, feeding 
and housing of buffaloes play an important role 
among all the managemental practices followed 
by the farmers. Scientific assessment on breeding 

soundness and effective utilisation of the feed and 
fodder by-products may be propagated among 
farmers to improve the economy of the farmer in 
the dairying system.

Hence, the present study was taken to assess 
the breeding, feeding and housing managemental 
practices followed by the buffalo milk producers in 
the district.

MATERIALS AND METHODS
Guntur district is considered as one of the 

best areas for buffalo rearing in Andhra Pradesh. 
The district had three animal husbandry divisions 
namely Guntur, Tenali and Narasaraopeta. Six 
mandals were selected randomly from each animal 
husbandry division and a total of 18 mandals were 
selected. Three villages were randomly selected 
from each mandal from 14 mandals and two 
villages from each mandal from 4 mandals which 
are smaller in size. Thus a total of 50 villages were 
selected. Two landless buffalo milk producers and 
two small farmers having less than 5 acres of land 
were selected from each village at random. A total 
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number of 100 buffalo milk producers from land 
less, 100 buffalo milk producers from small farmers 
were selected from 50 villages in the rural area of 
the district. Similarly, 50 commercial buffalo milk 
producers from buffalo farms were selected from 
three animal husbandry divisions at random. Thus 
100 buffalo milk producers from land less, 100 
buffalo milk producers from small farmers and 50 
commercial buffalo milk producers constituted the 
total sample size for this study. The farmers were 
interviewed by pretested schedule and required 
information was collected on the existing breeding, 
feeding and housing management practices

RESULTS AND DISCUSSION

Breeding management practices

The breeding management practices followed 
by buffalo milk producers is presented in Table 
1. The study revealed that rearing of high milk 
producing buffalo breed like Murrah was found to 
be higher in commercial of milk producers (50%). 
Rearing graded Murrah was observed to be higher 
in small farmers (88%). Commercial milk producers 
maintained both high yielding Murrah and graded 
Murrah buffaloes, whereas small farmers and 
landless milk producers maintained mostly graded 
Murrah buffaloes. It indicated that the milk producers 
realised the importance of high milk producing 
animals to get more income from dairying. It was 
revealed that 100% of the respondents practiced the 

heat detection only by observing the estrus signs like 
bellowing, frequent urination and mucus discharge 
in the study area. This practice was more similar in 
all categories of milk producers. It was similar to the 
findings in previous studies 8,14. It might be due to 
more experience of milk producers in buffalo rearing 
in the study area.

Time of breeding of buffaloes by following early to 
mid heat was practiced by 78.80% of milk producers 
in the study area, whereas in Uttar Pradesh 52.2% 
farmers in rural area bred their animals just after 
onset of heat 14. Pregnancy diagnosis was adopted 
by 96.4% of the respondents in the study area. It 
was nearly similar to the observations in previous 
studies 3..

Majority of buffaloes calved in winter season 
(78%) followed by rainy (13.60%) and summer 
(8.4%) in the study area. The same trend was 
observed in all categories of milk producers in 
Guntur district. Further it was also observed that 
overall 98.8% of respondents adopted treatment 
of anoestrous/ repeat breeding buffaloes in the 
veterinary dispensaries. The higher rate of adoption 
of treatment of anoestrous and repeat breeding in 
buffaloes in the study area in the present study might 
be due to availability of larger number of veterinary 
institutions of Animal Husbandry department, 
cooperative dairy unions and Gopal mitra centres 
in Guntur district.

Table 1. Breeding management practices followed by respondents in buffaloes

Sl.
No

Technical service/input Landless milk 
producers (%)

(n=100)

Small 
farmers (%)

(n=100)

Commercial milk 
producers (%)

(n=50)

Overall (%)
 

(n=250)
1 Rearing of high 

yielding buffaloes
Murrah 0 3 50 11.2
Graded Murrah 68 88 50 72.4
Local 32 9 0 16.4

2 Heat detection by Estrous symptoms 100 100 100 100
Teaser bulls 0 0 0 0

3 Method of breeding Natural service 3 4 22 7.2
Artificial insemination 85 84 72 82
Both 12 12 6 10.8
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4 Time of breeding of
buffaloes

Early to mid heat 80 71 92 78.8
AM-PM method 20 29 8 21.2

5 Conception after 
calving

3-5 months 83 91 86 86.8
After 5 months 17 9 14 13.2

6 Pregnancy diagnosis Adopted 92 99 100 96.4
Not adopted 8 1 0 3.6

7 Season of calving Rainy 13 14 14 13.6
Winter 80 74 82 78
Summer 7 12 4 8.4

8 Treatment of 
anestrous/repeaters

Adopted 97 100 100 98.8
Not adopted 3 0 0 1.2

Feeding management practices

The feeding management practices followed 
by buffalo milk producers is presented in Table 2. 
The practice of green fodder production for feeding 
to their buffaloes was higher in commercial milk 
producers (100%) and small farmers (97%) than 
that in landless milk producers (13%). More extent 
of area was allocated in commercial milk producers 
(4.58 acre) than that in small farmer (0.78 acre) and 
landless milk producers (0.10 acre). Some of the 
landless milk producers (13%) cultivated fodder in 
leased land. It was nearer to the findings in previous 
studies 10,16,12. The higher rate of adoption of fodder 
production in the study area might be due to the 
availability of canal water and bore wells for irrigation 
of fodder crops.

Chaffing of green fodder was adopted by only 
32.8% of respondents in the study area which was 
in agreement with the previous studies 2,7,13. The 
lower rate of adoption of chaffing of green fodder 
in small farmers and landless milk producers might 
be due to lack of adequate financial support for 
purchase of chaff cutter. It was found that paddy 
straw was the major source of dry fodder for feeding 
of buffaloes in landless and small farmers (91%) 
followed by commercial milk producers (80%) of 
the study area as paddy is the main food crop 
in the study area. Dairy farmers of Rajnandgoan 
district of Chhatisgarh used paddy straw as the dry 
fodder2 .Silage making and urea treatment of paddy 
straw were not practiced by all categories of milk 

producers in the study area which was in agreement 
with the previous studies 11, 14.

Grazing of buffaloes was practiced by 99.6% 
of the respondents in the study area. The duration 
of grazing was found more in landless and small 
farmers (5 hours) than that in commercial milk 
producers (3 hours) which was in agreement with 
the observations of 2,1 but 10 reported that grazing of 
animals was practiced by only 15% farmers.

It was observed that purchased concentrate 
mixture was fed to the buffaloes by 94% of 
the respondents in the study area which was 
similar to the practice followed by the dairy 
farmers of Rajnandgoan district of Chhatisgarh2. 
Supplementation of mineral mixture and common 
salt in the feed was practiced by only 38.4 and 24.4%, 
respectively, in the study area which was nearer to 
the observations of studies in Kumaon Himalaya 6. 
The lower rate of adoption of supplementation of 
mineral mixture and common salt in the feed might 
be due to lack of awareness about the importance 
of mineral mixture among the rural farmers and 
landless milk producers in the study area.

It was observed that majority of the landless 
(69%), small farmers (72%) and commercial milk 
producers (66%) respondents fed their buffaloes 
with concentrate feed just before milking. It was in 
agreement with the findings of study conducted at 
Agra district of Uttar Pradesh where majority of the 
farmers (73%) fed concentrate mixture to buffaloes 
daily before milking13. Extra concentrate feeding 
during advanced pregnancy and early lactation was 
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adopted by 83.2 and 98.4% of the respondents, 
respectively. It was nearly similar to the observations 
of 15 who reported that 92.50% of farmers provided 
extra ration to advanced pregnant animals.

It was observed that majority of commercial milk 
producers (90%) and small farmers (57%) provided 
drinking water to buffaloes from tube well, whereas, 
landless milk producers (74%) supplied drinking 
water to buffaloes from tank. It was in agreement 
with the previous studies 1,6.

Table 2. Feeding management practices followed by respondents in buffaloes

Sl.
No

Practices Landless milk 
producers (%)

(n=100)

Small 
farmers (%)

(n=100)

Commercial milk 
producers (%)

(n=50)

Overall (%) 

(n=250)
1 Green fodder

production
practiced 13 97 100 64
Not practiced 87 3 0 36
Extent of area (acre) 0.10 0.78 4.58 1.82

2 Chaffing of fodder practiced 5 27 100 32.8
Not practiced 95 73 0 67.2

3 Feeding dry fodder Paddy straw 91 91 80 88.8
Others 9 9 20 11.2

4 Method of feeding
green/dry fodder

Group 3 11 2 6
Individual 97 89 98 94

5 Hay making Practiced 2 19 14 11.2
Not practiced 98 81 86 88.8

6 Silage making Practiced 0 0 0 0
Not practiced 100 100 100 100

7 Urea treatment of paddy 
straw

Practiced 0 0 0 0
Not practiced 100 100 100 100

8 Grazing of buffaloes Practiced 100 100 98 99.6
Not practiced 0 0 2 0.4

9 Concentrate mixture Home made 0 8 14 6
Purchased 100 92 86 94

10 Type of feeding
Concentrate mixture

Mash 32 30 12 27.2
Soaked 44 39 42 41.6
Boiled 24 31 46 31.2

11 Supplementation of 
mineral mixture to the 
feed

Practiced 16 35 90 38.4
Not practiced 84 65 10 61.6

12 Supplementation of 
common salt in the feed

Practiced 15 17 58 24.4
Not practiced 85 83 42 75.6

13 Time of concentrate 
feeding

Before milking 69 72 66 69.6

At milking time 31 28 34 30.4
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14 Extra concentrate 
feeding during advanced 
pregnancy

Practiced 61 97 100 83.2
Not practiced 39 3 0 16.8

15 Extra concentrate
during early lactation

Practiced 96 100 100 98.4
Not practiced 4 0 0 1.6

16 Source of drinking water Tube well 17 57 90 47.6
Canal 9 2 0 4.4
Tank 74 41 10 48

Housing management practices

Housing management practices followed by 
buffalo milk producers is presented in Table 3. 
Majority of respondents in landless milk producers 
(99%), small farmers (92%) and commercial milk 
producers (50%) constructed the buffalo shed 
separately nearer to their dwelling. It is in agreement 

with the observations of 8 who reported that 89% of 
farmers kept dairy animals separately from their own 
dwelling. Loose housing system was practiced by 
majority of landless (100%), small farmers (100%) 
and commercial milk producers (90%) in the study 
area. It is similar to the findings of 9 who reported that 
63% of farmers kept dairy animals in loose house.

Table 3. Housing management practices followed by respondents in buffaloes

Sl.
No

Housing practices Landless milk 
producers (%)

(n=100)

Small 
farmers (%)

(n=100)

Commercial milk 
producers (%)

(n=50)

Overall (%) 

(n=250)
1 Location of buffalo shed Nearer to farmer

dwelling
99 92 50 86.4

Far away from
farmer dwelling

1 8 50 13.6

2 Housing system Loose 100 100 90 98
Conventional 0 0 10 2

3 Floor Kutcha 98 47 0 58
Pucca 2 53 100 42

4 Roof Thatched 39 44 0 33.2
Asbestos 4 52 82 38.8
No roof 57 4 0 24.4
RCC 0 0 18 3.6

5 Manger Kutcha 38 10 0 19.2
Pucca 62 90 100 80.8

6 Water trough Kutcha 2 2 0 1.6
Pucca 98 98 100 98.4

7 Drainage Kutcha 87 28 2 46.4
Pucca 13 72 98 53.6

8 Manure disposal Manure pit 100 100 100 100
Bio gas 0 0 0 0
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9 Location of Manure pit Beside the shed 67 73 56 67.2
Far away from
animal shed

33 27 44 32.8

10 Cooling devices like fan Practiced 0 27 86 28
Not practiced 100 73 14 72

11 Wallowing of buffaloes Practiced 82 65 82 75.2
Not practiced 18 35 18 24.8

12 Use of disinfectants Regular 8 8 20 10.4
Occasional 66 84 78 75.6
Never 26 8 2 14

13 Cleaning of sheds Once in a day 50 27 0 30.8
Twice 50 73 94 68
Thrice 0 0 6 1.2

Kutcha type of flooring was provided in the 
sheds by majority of landless milk producers 
(98%), whereas, pucca type of floor was provided 
by majority of commercial mixlk producers (100%) 
and small farmers (53%) in the study area. These 
findings were nearer to the observations of 1 who 
reported that majority of rural farmers (59.33%) had 
mud house, whereas, in urban areas 68% of farmers 
had pucca house with concrete floor in Indore district 
of Madhya Pradesh.

Asbestos sheet roofing was practiced by 
majority of commercial milk producers (82%) and 
small (52%) milk producers, whereas no roofing 
(57%) and thatched roofing (39%) was provided 
by majority of landless milk producers in the study 
area. It was reported that 57.5% of farmers provided 
thatched roof 5, whereas 34% of farmers preferred 
iron sheets for roof of animal housing in rural milk 
shed of Gujarat 9.

Pucca type of manger and water troughs 
were provided in the buffalo shed by majority of 
commercial milk producers (100%) followed by 
small farmers and landless milk producers in the 
study area. Similarly 64% of farmers provided pucca 
manger in rural milk shed of Gujarat 9.

Pucca type of drainage was provided by majority 
of commercial milk producers (98%) and small 
farmer (72%) whereas kutcha type of drainage was 
arranged by majority of landless milk producers 
(87%) in the study area. These findings were nearer 

to the observations of 2 who reported that majority of 
animal sheds in rural areas had improper drainage 
(98%) due to mud floor. Wallowing of buffaloes was 
practiced by majority of commercial (82%) milk 
producers followed by landless (82%) and small 
farmers (65%) in the study area. It was similar 
with the findings who reported that 39.5% of the 
respondents followed buffalo wallowing practice in 
village water tank in Rajasthan 11. The higher rate 
of adoption of wallowing in the study area might be 
due to availability of large number of water tanks 
and irrigation canals of Krishna river and other small 
rivers present in Guntur district.

CONCLUSION
This study revealed that the adoption of 

breeding, feeding and housing practices in buffaloes 
was higher in commercial milk producers followed 
by small farmers and landless milk producers in 
Guntur district of Andhra Pradesh. The commercial 
milk producers followed better management 
practices which might be due to the availability of 
resources such as land, capital and other inputs as 
well as awareness regarding scientific management 
practices and technologies. 
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aBStraCt

Vocalization in dairy animals is thought to be one of the best means of conversation between each other 
as well as with environment. The present investigation was carried out on 12 lactating crossbred Karan 
Fries cows. The vocal signals from these animals were recorded for sufficient time in order to receive 50 
complete sound clips. The various acoustic features were extracted in order to establish the relationship 
between these and various body related measurements. The yielding capacity of KF crossbred cows was 
found to be significantly affected by only their heart girth (P< 0.05) and length of bridge of nose (P< 0.01). 
Moreover, among various acoustic features of vocalizations investigated in present study only total energy, 
call duration, F5 and mean formant dispersion reflected a significant (P< 0.05) effect on yielding capacity 
of KF crossbred cows. Among various body measurements only the heart girth reflected significantly (P< 
0.01) medium correlation with total energy of vocalizations of KF cows, but it was an inverse correlation 
(-0.296), indicating that the total energy of the cow vocalization will decrease with an increase in its heart 
girth. Therefore, in present study the heart girth of high yielding cows was observed to be significantly 
higher than low yielding cows and total energy of vocalizations of high yielding cows was observed to be 
less than low yielding cows. 

Key words: Acoustic features, Body measurements, High and low yielders, 
Karan Fries cows, Vocalization

Like, human beings animals do produce voice 
to share their feelings, needs and desires with the 
environment, other animals and the husbandry men. 
Vocalization in dairy animals provides a great deal of 
information regarding their individuality 14, physico - 
physiological condition, age, sex, dominance status 
16 etc. Experienced farmers may identify problems 
through animal vocalization. It is obvious from 
various research works that animals have their own 
feelings, desires and need which they express either 
through their voice or typical behavioral patterns, but 
human do fail to recognize them. In past decade few 
researchers have started decoding animal language. 
It is obvious now that the patterns of vocal signals 

of dairy animals do change during their different 
conditions (physical and physiological) and stage 15. 
It may also be used in effective and timed detection 
of heat in dairy animals. 

Vocal signals have been found to be efficient 
enough in discrimination of one individual from other 
at the same time it was also able to differentiate 
the various conditions of dairy animals. Under 
experimental conditions involving pain or social 
isolation, vocal response is useful as an indicator 
of welfare, if properly used 16. Vocalization is the 
sound signal produced by the vibrations of their 
vocal folds and modified by the resonance of their 
vocal tract. The voice of animal is produced by 
larynx and the other voice organs such as lung, 
trachea, oral cavity, nasal cavity, lips etc contribute 
in voice production. Sound signals consist of various 
bioacoustics parameters viz. frequency, amplitude, 
intensity, resonance etc which are variable from one 
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individual to other and also in different condition of 
the same animal. These bioacoustics parameters 
are basically dependent on the length 6,7,11, diameters 
and annular rings on wind pipe or trachea, lung 
volume 5, body size 3, size of vocal tract 10, body 
size and weight 1,2,4,8,9 and nostril size 12,13 etc. These 
characteristic features of wind pipe may directly or 
indirectly be affected by the vocal tract biometry, the 
capacity of chest cavity and may have an impact on 
various acoustic features. 

It is a well known fact that the physical 
appearances i.e. body weight, heart girth and many 
other body measurements are also a good predictor 
of production status of dairy animals. Literatures 
regarding interrelations among these are scanty. 
Therefore, the aim of present investigation was 
to find out certain relationships between acoustic 
features and vocal tract biometry of high and low 
yielding Karan Fries crossbred cows.

MateriaLS aND MethODS

Selection of animals

A total 12 (six high yielder and six low yielder) 
Karan Fries crossbred cows maintained at LRC, 
ICAR-NDRI, Karnal, were selected on the basis 
of peak milk yield of second and third parity. The 
KF cows were selected for study of relationship 
between acoustic features and vocal tract biometry 
and difference in voice signals of high and low yielder 
animals. Each and every recording was done by 
separating the animals from their herd. All the other 
management practices (feeding, breeding, housing 
etc.) were performed as per normal schedule of 
the farm without any interference. Various body 
measurements for these cows were carried out just 
before recording of their vocal sounds. The neck 
length of KF cows was measured from poll to joint of 
shoulder, the circumference of neck was measured 
at the middle of neck, the heart girth was measured 
just behind the elbows, the width of chest was 
measured between front legs, the bridge of noise 
was measured from poll to upper border of muzzle, 
the width of muzzle was measured between nostrils 
and the body length was measured from point of 
shoulder to the rump point. The body weight was 

taken by using weighing machine in animal health 
complex during same day of voice recording.

recording and editing of voice signals

Animals were housed individually for the 
purpose of sound recording. The dimension of each 
individual shed was 6m x 3m. The ratio of open and 
covered area of each individual shed was 50:50. 
Animals were kept loose in these sheds, as they 
are normally maintained at the farm. Their sound 
were recorded for a sufficient period of time so that 
we could get at least 50 clips (each clip including 
one complete vocal signal made in single attempt) 
from the total recording of each animal in different 
conditions of the present study. Sound recording 
was carried out by using a video camera (Sony 
HDV FX7E, handicam) equipped with a good quality 
microphone (Sony ECM674, monodirectional) 
available at Video Lab (Communication Center), 
NDRI, Karnal. The microphone was placed at the 
front wall of fence at a height of 150cm from floor, 
while the video camera was kept on a tripod 150cm 
above the floor level and at a distance of 150cm 
from the front wall of the fence at such a place and 
position that could capture each and every activity 
of the animals of interest. The recorded sound 
signals were then transferred to PC by plugging-in 
it with video camera. The cows were not disturbed 
with these measurement devices and environment 
during the experiment. Since the weather under 
which the experiments were conducted was clear, 
the background noise was only the low level sound 
produced due to rubbings of the body of animals. 
Other environmental disturbances were not captured 
due to specification of unidirectional microphone.

All the superimposed sounds and noise signals 
were detected and eliminated manually from 
subsequent analysis. Clips of complete voice signals 
were prepared from all the recordings for each case 
of study by using Adobe Premium Pro-1.5 audio-
visual editing software package.

Processing of voice signal

Re-sampling of sound signals was done at 
a sampling frequency of 48 KHz and 16 bit. To 
extract a given set of features, only a small window 
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of voice signals was processed at a time because 
speech signals are quasi-stationary in nature, when 
examined over a sufficiently short period of time 
(between 5 to 25 msec.) its characteristics are fairly 
stationary. Therefore, the voice signals were then 
broken into short frames of size of 15 msec. by using 
a hamming window. Digital samples from the window 
of voice signals were extracted and this process was 
repeated by moving the window in time. In order 
not to lose the signal properties on the edges of the 
window as well as to optimize both, the frequency 
and time resolutions of the window, this window 
was shifted by 5 msec. over the remaining entire 
voice signal. From these frames various acoustic 
features were extracted with the help of PRAAT 
5.1.36 software package developed by Boersma 
and Weenink (2010).

Statistical analysis of data  

The statistical analysis was carried out on 
an HCL System IV computer. The significance of 
difference in body parameters, vocal tract biometry 

and acoustic features between high and low yielding 
KF crossbred cows was examined by using one way 
ANOVA technique. 

reSuLtS aND DiSCuSSiON
The characterization of various type of dairy 

animal’s vocalization pattern requires formal 
descriptions about the differences in their various 
acoustic features. Before the introduction of digital 
signals processing with any pattern recognition 
system, production of spectrogram and analysis of 
bioacoustics features extracted from them is much 
essential in order to show that the voices of high 
and low yielder animals differ to a great extent as is 
perceived by human ears. Results of present study is 
presented and discussed under following subheads: 

Body measurements of high and low yielding 
KF cows

The differences in vocal tract biometry and body 
measurements of high and low yielding KF cows in 
present study are presented in Table 1.

table 1. Means (±S.e.) for body measurements of high and low yielding KF cows

Body measurements Overall mean
Status of animals

P-value
high yielder Low yielder

Neck length (cm) 70.66±1.814 71.00±2.61 67.00±2.04 P>0.05

Heart girth (cm) 182.08±1.83 184.75a±1.94 176.75b±2.25 P<0.05

Bridge of noise (cm) 48.16±0.66 49.25a±0.61 46.00b±0.81 P<0.01

Body length (cm) 148.17±3.00 150.88±3.74 142.75±4.36 P>0.05

Circumference of neck (cm) 79.33±1.49 80.25±1.30 77.50±3.88 P>0.05

Width of chest (cm) 29.58± 1.01 30.87±1.17 27.00±1.29 P>0.05

Width of muzzle (cm) 10.25±0.32 10.37±0.46 10.00±0.41 P>0.05

Body weight (kg) 496.67±17.78 519.75±19.18 450.50±26.37 P>0.05

Values having different superscripts in the same row differ significantly 

The heart girth of experimental KF cows in 
present study was observed to be significantly 
(P<0.05) higher in high yielding cows (184.75±1.94 
cm) as compared to low yielding cows (176.75±2.25 
cm). Similarly, the length of bridge of nose of 
high yielding KF cows (49.25±0.61 cm) was also 
observed to be significantly (P<0.01) higher than that 
of low yielding cows (46.00±0.81 cm). The higher 
heart girth in high yielding cows may be associated 

with the increased lung capacity as well as healthier 
conditions of lung and heart. Similarly, higher length 
of bridge of nose in high yielding cows may provide 
a larger respiratory passage to inhaled air. Both 
of these may lead to increased blood circulation 
towards the udder of high yielding cows resulting in 
increased amount of milk synthesis in these cows. 
Except the above two body measurements no other 
body measurement of high yielding KF cows was 
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observed to be significantly (P>0.05) different from 
those of low yielding cows.  

acoustic features of high and low yielder KF 
cows

The results for differences in acoustic features of 
high and low yielding KF cows in the present study 
have been presented and discussed in Table 2. The 
differential patterns of intensity, formants, pitch and 
pulses as shown in the waveform and oscillogram of 
a voice signal uttered by a high and low yielding Karan 
Fries crossbred cow (Fig. 1 and 2) reflects an obvious 
difference between their acoustic features.

The total energy of vocalizations uttered by high 
yielding KF cows (0.163±0.011 Pascal².second) in 
present study was observed to be significantly 
(P<0.05) less than that of the low yielding cows 
(0.232±0.033 Pascal².second). The plotting of peak 
energy (gain) in a time domain for high and low 
yielding KF cows also reflected significant difference 

in their vocalization patterns (Fig. 3 and 4). From 
these plots it is evident that the vocalizations from 
high and low yielding KF cows were gaining their 
peaks at different time periods and for different 
durations. Moreover, vocalizations from these cows 
also differed in number of times of they gained 
energy peaks in their respective call durations. 

Like total energy, the duration of vocalization 
articulated by high yielding cows (2.01±.094 second) 
was also observed to be significantly (P<0.05) 
lower than that of the low yielding cows (2.47±0.22 
second). It might be due to the variations in heart 
girth and length of bridge of nose of high and low 
yielding KF cows. The lung volume is closely related 
to thoracic volume and hence is allometrically 
coupled to total body size and call duration might 
serve as a cue to body size5.

Fig. 1. Waveform and Oscillogram of a voice signal from a 
high yielding Karan Fries crossbred cow showing intensity, 
Formants, Pitch and Pulses

Fig. 2. Waveform and Oscillogram of a voice signal from a 
low yielding Karan Fries crossbred cow showing intensity, 
Formants, Pitch and Pulses

Fig. 3. Energy peaks (gain) of a voice signal from a high 
yielding Karan Fries crossbred cow 

Fig. 4. Energy peaks (gain) of a voice signal from a low 
yielding Karan Fries crossbred cow



37

Body measurement and acoustic feature as production indicator of dairy cows 

Among various formants of vocalizations 
articulated by experimental KF cows the fifth formant 
(F5) for high yielding cows (6619.00±27.36) was 
observed to be significantly (P<0.05) higher than 
those from low yielding cows (6480.90±54.69). 
Plotting of the resonance frequency track against 
time (sec.) for a single vocalization also revealed an 
identifiable difference between vocalization patterns 

of high and low yielder KF cows (Fig. 5 and 6). 
Though no significant difference between other 
formants of vocalizations from high and low yielding 
cows was observed, the F1, F2 and F4 formants for 
vocalizations from high yielding cows were observed 
to be lower than those for vocalizations from the low 
yielding cows; but the findings were just reverse for 
F3 formant (Table 2).

table 2. Means (±S.e.) for various acoustic features from vocalizations of  
high and low yielding KF cows

acoustic features Overall mean
Status of animals

P-value
high yielder Low yielder

Amplitude (P)
Minimum - 0.935±0.007 -0.924a±0.008 -0.960b±0.004 P<0.05
Maximum 0.944±0.006 0.938±0.008 0.956±0.011 P>0.05

Total energy (P²s) 0.184±0.016 0.163a±0.011 0.232b±0.033 P<0.05

Pitch (Hz)

Median 159.47±18.47 157.59±26.14 163.24±23.61 P>0.05
Minimum 82.92±1.90 82.77±2.75 83.24±2.10 P>0.05
Maximum 354.85±18.07 338.81±18.75 386.92±37.88 P>0.05
Range 271.91±17.62 256.03±17.58 303.67±38.31 P>0.05
Mean 167.12±14.83 163.36±20.36 174.62±21.36 P>0.05

Call duration (Sec.) 2.16±0.11 2.01a±0.09 2.47b±0.22 P<0.05

Intensity (dB)
Mean 83.17±0.26 82.97±0.35 83.59±0.28 P>0.05
Minimum 64.73±1.51 65.34±2.16 63.51±1.56 P>0.05
Maximum 86.13±0.17 85.99±0.22 86.41±0.26 P>0.05

Formants (Hz)

F1 846.13±33.98 829.65±43.60 879.09±57.33 P>0.05
F2 2064.60±33.05 2054.50±34.93 2084.70±78.23 P>0.05
F3 3590.20±49.50 3615.00±69.37 3540.60±57.15 P>0.05
F4 5137.30±26.52 5157.70±33.54 5096.50±40.63 P>0.05
F5 6573.00±31.23 6619.00a±27.36 6480.90b±54.69 P<0.05

Fig. 5. Tracks of formants for a voice signal from a high 
yielding Karan Fries crossbred cow 

Fig. 6. Tracks of formants for a voice signal from a low 
yielding Karan Fries crossbred cow
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Formant dispersion 
(Hz)

F2-F1 1218.42±26.48 1224.84±25.05 1205.57±68.57 P>0.05
F3-F2 1525.63±34.48 1560.49±39.61 1455.90±57.67 P>0.05
F4-F3 1547.13±31.91 1542.75±43.07 1555.87±50.05 P>0.05
F5-F4 1435.66±32.24 1461.28±18.76 1384.39±92.10 P>0.05
Avg. FD 1431.71±10.47 1447.34a±8.07 1400.44b±20.36 P<0.05

Values having different superscripts in the same row differ significantly 

Thus, no definite trend of variation could be 
observed for different formants of vocalizations 
either between the high and low yielding KF cows, 
but regression coefficients ‘b’ obtained by plotting 
all the five formants of high and low yielding cows 
against the order of formants reflected that it was 
higher for high yielding cows rather than low yielding 
cows (Fig. 7). Though no significant difference could 
be observed for various formant dispersions for 
vocalizations between the high and the low yielding 
cows, but the mean formant dispersion for 
vocalizations from high (1447.34±8.07) and low 
(1400.44±20.36) yielding cows was observed to be 
significant (P<0.05).

No significant (P>0.05) difference could be 
observed for other acoustic features viz. amplitudes 
(maximum and minimum), pitch (maximum, 
minimum, mean, median and range), intensity 
(maximum, minimum and mean) etc. extracted from 
the vocalizations articulated by high and low yielding 
cows (Table 2). 

A correlation, non significant, between length of 
bridge of nose and call duration (-0.167), total energy 
(-0.296), F5 (0.373) and mean formant dispersion 
(0.529) was observed. Similarly, non significant 

correlation between heart girth and call duration 
(-0.299), F5 (0.398) and mean formant dispersion 
(0.232) was also observed but its correlation with 
total energy (-0.296) was observed to be significant 
(P<0.01). It indicated that total energy of vocalization 
from KF cows was medium but inversely correlated 
with their respective heart girth i.e. higher will be the 
heart girth of a cow lower will be its total energy. This 
was the reason why the total energy of vocalizations 
from high yielding KF cows (with high heart girth) 
was significantly lower than low yielding KF cows 
(with less heart girth).

CONCLuSiON
From the findings of the present study it may 

be stated that out of the body measurements heart 
girth may be utilized in precise discrimination of 
high and low yielding KF cows. Moreover, among 
various acoustic features of vocalization from KF 
cows, only the total energy is highly but inversely 
correlated with their respective heart girth, therefore, 
the lower total energy of vocalization from the cows 
could also be utilized as an authentic indicator of 
their high yielding capacity.
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ABTRACT

A field study was conducted in Sabarkantha district to study the feeding and breeding management 
practices followed by the Goat owners. Data was collected from two selected talukas from 120 goat owners 
through personal interview with the help of pre-tested structured interview schedule. The study revealed 
that majority of respondents (50.83%) allowed their animals for 7 hrs grazing. Majority of goat owners 
(95.0%) followed stall feeding + grazing, while very few (5%) adopted only stall feeding. Majority of goat 
owners (91.67%) had availability of green fodder while very few goat owners (12.5%) had availability of 
dry fodder. It was found that very few respondents (4.17%) fed concentrate to their goats. It was observed 
that only a meager proportion of respondents (9.17%) provided mineral supplements to their goats. Almost 
all the respondents (99.17%) have adopted colostrum feeding to kids through suckling. It was revealed 
that around 60% respondents were detecting the heat by observing bleating + mucous discharge. About 
52.50% respondent informed that they utilize their own bucks for breeding. A large number of respondent 
(61.67%) were taking care during kidding by providing separate space for kidding. Majority of respondents 
(74.17%) were reported to protect their goats from inclement weather. It may be concluded that feeding 
and breeding management practices adopted by the goat farmers in the study area were less satisfactory 
and need more efforts of extension agencies for increasing their level of knowledge. 

Keywords: Breeding, Feeding, Goat Management, Sabarkantha district

Goat rearing is an important source of livelihood 
for landless and marginal farmers throughout 
the country. Goats are found in a wide range of 
climatic conditions. The goat rearing has become 
very popular in recent years as a pathway out of 
poverty and good source of meat and milk to the 
rural population1. The Goat population in Gujarat 
is 4.96 million which is 3.67 percent of the country 
population2. The Sabarkantha district is situated 
in the northern part of Gujarat state. The district 
is situated between longitude 73.390 East and 

latitude 23.030 North. The temperature ranges 
between 9.40C to 40.50C with annual rainfall of 
500-1000 mm. Gujarat state has goat population 
of 49.58 lakh and Sabakantha district has 6.72% 
of goat population and ranks fifth in the state. Total 
livestock population of the district is 18.45 lakh 
out of which 3.33 lakh are goats 2. The district has 
676 goats per thousand households in comparison 
to the 363 goats per thousand households in the 
state 2. However, the productivity of goats under 
the prevailing traditional production system is very 
low 15. Production potential of livestock depends 
mostly on the management practices under which 
they are reared and these practices vary significantly 
across various agro-ecological regions due to many 
factors. Understanding of livestock management 
practices followed by farmers in a region is 
necessary to identify the strengths and weaknesses 
of the rearing systems and to formulate suitable 
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intervention policies 4. Feeding and breeding are 
the most important management practices in animal 
husbandry. It is generally agreed that all the animal 
fail to prove their full genetic potential for higher 
production when fed at low levels. Under feeding of 
young stock of animals leads to poor growth, delay 
in maturity and lower productivity than optimum after 
attaining the breedable age. The farmers must have 
a thorough understanding of the facts that animal 
production can be increased by adoption of improved 
animal feeding and breeding practices Therefore, it 
is very important to ascertain the scientific breeding 
and feeding management practices followed by 
goat owners under village conditions so that need 
based extension programmes may be launched 
to make them aware, to increase their knowledge 
and the adoption of scientific feeding and breeding 
management practices for goat production in study 
area 11. 

MATERIALS AND METHODS
A field study was conducted in Sabarkantha district 

of North Gujarat. Out of seven talukas of district two 
talukas namely Khedbrama and Vijaynagar which 
have the highest goat population were selected. From 
each selected taluka ten villages were selected and in 
each village six respondents (Total 120) were selected 
randomly for this study. While selecting respondents 
due care was taken to ensure that they were evenly 
distributed in the village and truly represented goat 
management practices prevailing in the study area. 
The selected goat owners were interviewed individually 
and the desired information was collected regarding 
feeding and breeding management practices with 
the help of pre-designed and pre-tested interview 
schedule. The statistical tools like frequency and 
percentages were used for interpreting the data and 
inferences were drawn 19.

RESULTS AND DISCUSSION

Feeding management practices

The data regarding the feeding practices followed 
by the goat owners (Table 1) revealed that majority 
of respondents (50.83%) allowed their animals for 7 
hrs grazing in a day, while only 20.83 percent of goat 
owners allowed 9 hrs grazing. These observations 

are in accordance with the findings of 10,17 in West 
Bengal and Bundelkhand region, respectively. 
Majority of goat owners (95.00%) adopted stall 
feeding + grazing system, while, remaining 5 percent 
respondents adopted only stall feeding. These 
results are similar to findings of earlier workers 5, 7, 17. 

Majority of respondents (91.67%) had availability of 
green fodders for their animals, while, few (8.33%) 
respondents did not have green fodder availability. 
Author 8 reported similar findings in Tamil Nadu while 
the findings of 17

 in Bulendelkhand region are in 
contrast to our results. It was further observed that 
majority of respondents (87.5%) had no availability 
of dry fodder. This might be due to high price of dry 
fodder which is supported by the findings of author 9.

As for as concentrate feeding is concerned, very 
few respondents (4.17%) fed concentrate to their 
goats, while majority of respondent (95.83%) did not 
supply concentrates to their animals. This is due to 
goat owners with poor economical conditions could 
not afford concentrate feed. Similar trend has been 
also observed by earlier workers 9. However, findings 
of the authors 14, 21 are in contrast with present study. 
Majority of the goat owners (90.83%) did not provide 
mineral mixture to their animals. This might be due 
to lack of scientific knowledge and non-availability of 
mineral mixture at local market. These findings are in 
accordance with observations of earlier workers 5,9,17. 
It was depicted that almost all respondents (99.17%) 
adopted feeding of colostrum to kids within two hours 
of kidding which is in contrast with the findings of 
authors 9. Regarding source of water it was found 
that bore well (23.33%) community water trough 
(60.83%), pond water (8.33%) and well (7.5%) 
were the source of watering for the goats utilized by 
respondents. Present observations are corroborated 
with the findings of authors 18,12. Due to feed and 
fodder scarcity majority of the respondents (98.33%) 
were selling their surplus kids at early age at lower 
price. Thus distress sale of kids on account of 
feed scarcity and poor economic status of goat 
keepers minimized profit from goat rearing which in 
agreement with earlier 18 studies. Hence there is an 
urgent need for the development of waste land and 
pasture lands for fodder production for sustaining 
animals.
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Table 1. Distribution of the goat owners according to feeding practices followed (n=120)

Variable Category Frequency Percent
Time allotted for grazing 7 hrs. grazing 61 50.84

8 hrs. grazing 34 28.33

9 hrs. grazing 25 20.83

Total 120 100.00

Type of goat husbandry Stall feeding 6 5.00

Stall feeding+ grazing 114 95.00

Total 120 100.00

Availability of green fodder Yes 110 91.67

No 10 8.33

Total 120 100.00

Availability of dry fodder Yes 15 12.5

No 105 87.5

Total 120 100.00

Concentrate feeding Yes 5  4.17

No 115 95.83

Total 120 100.00

Mineral mixture feeding Yes 11 9.17

No 109 90.83

Total 120 100.00

Colostrum feeding Yes 119 99.17

No 1 0.83

Total 120 100.00

Source of water Tube well 28 23.33

Community water trough 73 60.84

Pond water 10  8.33

Well 9  7.50

Total 120 100.00

Breeding management practices

The breeding practices followed by goat owners 
(Table 2) revealed that majority of respondents 
(60%) adopted bleating and mucous discharge 
symptoms for heat detection which is concurrent with 
findings of earlier workers 3, 6. However in contrast 
authors 5, 14 reported the most common symptoms 
observed by the goat keepers for heat detection 
were bleating and tail vibrations in Mewar region of 
Rajasthan. Further it was found that more than half 
of respondents (52.5%) utilized own buck for natural 

service while rest of them were utilizing community / 
neighbor’s buck. Similar findings have been reported 
by author 13,16 in Navsari and Allahabad districts, 
respectively. Present results are in contrast with 
the findings of authors 20 where they observed more 
use of community buck. It was observed that most 
of respondents (61.67%) have given extra attention 
during kidding and in case of difficult kidding. 
Majority of them (86.67%) were calling Veterinarian 
for handling of dystocia, whereas few respondents 
(13.33%) still relied upon layman. About one third of 
the respondents (31.67%) were providing separate 
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kidding space as small hut adjacent to the house. 
It was found that three fourth of the of goat owners 
(74.17%) provided protection to their animals from 
inclement weathers. They protected the goats by 

keeping them in closed house during winter and 
monsoon while, resting the goats under tree during 
hot hours in summer. None of the respondents were 
marinating the the records of breeding. 

Table 2. Distribution of the goat owners according to breeding practices followed (n=120)

Variable Category Frequency Percent
Method of heat detection Bleating 48 40.00

Bleating + mucous discharge 72 60.00
Mucous discharge + Tail vibration 00 00.00
Total 120 100.00

Utilization of buck Neighbors’ buck 57 47.50
Own buck 63 52.50
Total 120 100.00

Care during kidding Yes 74 61.67
No 46 38.33
Total 120 100.00

Handling of difficult kidding Veterinarian 104 86.67
Lay men 16 13.33
Total 120 100.00

Provision of separate kidding 
space

Yes 38 31.67
No 82 68.33
Total 120 100.00

Protection against inclement 
weather

Yes 89 74.17
No 31 25.83
Total 120 100.00

CONCLUSION
The goat rearing being opted by the goat owners 

in this region is traditional and browsing based with 
low awareness and adoption of scientific feeding 
and breeding practices. Therefore, there is pressing 
need for improvement in some of the recommended 
practices to the farmers through organizing training 
programmes, demonstrations and exposure visits 
by various Govt. Institutions and NGOs. The 
present study suggests for capacity building and 
sensitization of households for strengthening goat 
rearing in the region. 
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ABSTRACT

Dairying is considered as the ever income supporting enterprise in India. High input cost results in less profits 
or losses in dairying. The present study was conducted at one of the successful women dairy cooperative in 
Telangana State to know the impact of socio economic and input variables on the profitability from dairying. 
The independent variables such as educational status, herd size, family members and landholding were 
positively and significantly correlated with milk production. The inputs were positively and significantly 
correlated with total milk production and income from milk in both member and non members groups. The 
coefficients of cost of dry fodder, concentrate and labour cost showed a positive and significant (P<0.01) 
relationship with cost of milk production, whereas cost of green fodder showed negative sign in member 
and non member groups. This shows that there is a scope to increase milk production and income from 
milk by augmenting the inputs and educating scientific management practices to the women dairy farmers.

Keywords: Milk production, Income from milk, Inputs, Women cooperatives

The cooperative systems are the potential 
catalyst for mitigating the transaction cost, stimulating 
entry into the market and promoting growth in rural 
communities. The dairy cooperative movement has 
transformed the lives of women living in rural India 
by providing them with some measures of economic 
independence.

The Dairy Board during 1995 initiated women 
dairy cooperative leadership programme (WDCLP) 
on a pilot basis in Valsad, Kolhapur, Wynad and Goa 
in Western India. The success of this programme 
has led to its replication in other unions throughout 
the country. Mulukanoor Women cooperative dairy 
is one of the scintillating examples of a community 
enterprise working for the livelihood enhancement 

of large number of rural milk producers. It started 
operation in 2002 providing services to more than 
107 members with 19616 membership in an area 
of 30 square km around the Mulukanoor village in 
Karimnagar district of Telangana 1.

MATERIAL AND METHOD
The study was under taken at Mulukanoor 

women dairy cooperative to analyze how certain 
socio economic variables like animal holdings, social 
status, family size, educational status and input cost 
influencing the profitability in dairying.

Forty villages situated around Mulukanoor 
covered under cooperative society were selected 
randomly which comprises of 2850 samples from 
member and non member groups for the present 
investigation. The basic tool used for the study 
was Structured Interview Schedule. The data 
was collected through personal interviews of 
the individuals, so as to get valid and complete 
responses. The data collected by interviewed 
respondents was coded, classified and subjected 
to standard statistical procedure to analyze to get 
the findings meaningful as per 10
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RESULTS AND DISCUSSION
Data pertaining to the correlation coefficient of 

selected independent variables (age, education, 
family size, management practices, land holdings, 
animal holdings, social status, and social 
participation) and dependent variables (total milk 
production, income from milk and cost of milk 
production) in member and non member groups 
were studied.

Family education (0.158), family size (0.125) 
animal holding (0.830)(P<0.01), land holding (0.049)
(P<0.05) shown positive correlation with total milk 
production in member group. Similarly animal 
holding (0.803)(P<0.01) and family size (0.079)
(P<0.05) was also positively correlated with milk 
production in non member group, whereas age, 
social status, social participation and management 
orientation showed non significant correlation in 
member and non member group. Education (0.122), 
animal holding (0.319) (P<0.01) and family size 
(0.570) (P<0.05) were positively and age (-0.055)

(P<0.05) was negatively correlated with income from 
milk in member group. The age, family size animal 
holding, management orientation were positively 
(P<0.01) and education was negatively correlated 
(P<0.05) with income from milk in non member 
group. Similar findings were recorded by many 5,4,2,3. 
Education was positively and age was negatively 
correlated (P<0.01) with the cost of milk production 
in member and non member groups. The other 
variables have not shown correlations with the cost 
of milk production in member group, whereas land 
holding (0.106), animal holding (-0.195) (P<0.01) 
and management orientation (-0.070) (P<0.05) had 
correlated with cost of milk production (Table 1). This 
indicates that there is scope for increasing the milk 
production and income from milk by improving the 
education, herd size and land holding. The cost of 
milk production can be brought down by adopting 
ideal scientific management practices through 
education of women and involving experienced 
women in dairy activities.

Table 1. Correlation coefficient of personal and socio economic variables of members and non 
members with milk production, income from milk and cost of milk production

S.No. Independent 
variables

Dependent variables

Total Milk production Income from milk Cost of milk production

Member Non member Member Non member Member Non member

1 Age 0.003 0.375 -0.055* 0.383** -0.105** -0.286**

2 Education 0.158** -0.029 0.122** -0.117** 0.058** 0.231**

3 Family size 0.125** 0.079* 0.570* 0.102** -0.031 -0.012

4 Land holding 0.049* 0.007 -0.003 0.013 0.023 0.106**

5 Animal holding 0.830** 0.803** 0.319** 0.764** -0.034 -0.195**

6 Social status 0.039 0.057 -0.017 0.014 0.00 0.029

7 Social participation -0.002 0.00 0.068 0.00 0.018 0.00

8 Management 
orientation 0.027 0.064 -0.011 0.095** 0.014 -0.070*

** Significant (P<0.01)   * Significant (P<0.05)

From the Table 2, the cost of feed and fodder, 
animal insurance, labour cost and misclleneous cost 
showed positive correlation (P<0.01) with total milk 
production and income from milk in member and 
non member groups. Similarly the cost of dry fodder 
and labour cost in member group and the cost of dry 

fodder and concentrate in the non member group 
were positively (P<0.01) correlated with the cost of 
milk production. Whereas in the cost of green fodder 
is negatively (P<0.01) correlated with the cost of milk 
production in non member group. These reports are 
in comparable with 7. This might be due to the fact 
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that the better inputs provided to the animals have resulted in increased milk production as well as profit 
gain from dairying.

Table 2. Correlation coefficient of cost of inputs with milk production, income from milk and cost of 
milk production 

Sl. 
No. Independent variable

Dependent variables
Total Milk production Income from milk Cost of milk production

Member Non member Member Non member Member Non member
1 Cost of green fodder 0.273** 0.750** 0.763** 0.768** -0.012 -0.343**

2 Cost of dry fodder 0.318** 0.391** 0.786** 0.411** 0.074** 0.367**

3 Cost of concentrate 0.279** 0.584** 0.837** 0.610** 0.02 0.120**

4 Cost of animal/
Insurance 0.299** 0.685** 0.866** 0.691** 0.003 0.047

5 Miscellaneous cost 0.300** 0.686** 0.866** 0.691** 0.006 0.048

6 Labour cost 0.201** 0.069** 0.653** 0.614** 0.087** 0.009

** Significant (P<0.01)

The multiple regression analysis (Table 3) 
revealed that the age, social status and animal 
holdings were positively correlated (P<0.01) with 
total milk production in member and non member 
group whereas land holding and social participation 

had negative relation, which showed that there is 
a scope for further increase in milk production by 
0.69% in member group and 0.71% in non member 
group respondents by improving the above variables. 
Results are in accordance with the studies of 4.

Table 3. Multiple regression analysis for the relationship between the personal and socio-economic 
characteristics with milk production

S.No. Variables

Partial regression coefficient (bi) values

Total milk producers

Member group Non member group

1 Age (x1) 0.029** 0.089**

2 Social status(x2) 0.187** 0.059

3 Education (x3) -0.174 -0.686**

4  Animal holdings (x4) 3.662** 3.224**

5  Land holding(x5) -0.153 -0.138

6 Social participation(x6) -0.009 0

7 Management orientation (x7) 0.051 0.084

8 Coefficient of multiple determination (R2) 69.1 71.67

** Significant (P<0.01)

According Table 4, provision of fodder 
(green-0.030 and dry-0.029) was shown positive 
relation (P<0.01) with total milk production, whereas 
concentrates and animal cost had negative relation 

in the member group. Similarly green fodder (0.154), 
concentrates (0.019) and labour cost (0.031) had 
shown positive and significant relation with total 
milk production in non member group, whereas 
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dry fodder and miscellaneous cost shown negative 
relation. Hence the study revealed that the milk 
production could be further improved by 0.11% in 
the member group and 0.66% in the non member 

group by altering other input services including 
better feeding resources. The study followed similar 
trends of 6,8,9. 

Table 4. Factors influencing milk yield in member and non member households

S. No. Factors
Partial regression coefficient (bi) values

Total milk producers
Member group Non member group

1 Green fodder in (kg) (x1) 0.030** 0.154**

2 Dry fodder in (kg) (x2) 0.029** -0.006

3 Concentrates in (kg) (x3) -0.039 0.019**

4 Labour in man days (x4) 0.005 0.031**

5 Miscellaneous expenses (Rs)(x5) 2.246 -2.381

6 Animal cost -0.548 0.463

7 Coefficient of multiple determination (R2) 11.1 66.9

**Significant (P<0.01)

CONCLUSION
The correlation coefficients of independent 

variables such as educational status, herd size 
and landholding, were positively correlated and this 
indicated that there is a scope for improvement in 
milk production by increasing the positive variables. 
Similarly, the cost of milk production can be 
brought down by scientific management practices 
by educating and enhancing the experiences of 
the farm women. The correlation of coefficients 
for inputs also positively correlated with total milk 
production and income from milk in both member 
and non member groups, since there is a scope 
to increase milk production and income from milk 
by augmenting the inputs. Provision of feed and 
fodder to the animals also had a positive relation 
(P<0.01) with the total milk production. The study 
revealed that the milk production could be further 
improved by 0.69 and 0.11% in the member group 
and 0.71 and 0.66% in the non member group 
through improvement of socio economic variables 
and altering other input services including better 
feeding resources.
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ABSTRACT

A field survey was conducted to collect the information on neonatal management practices followed by 
the dairy animal owners in Tarai region of Uttarakhand. The results revealed that 100% of farmers clean 
mucous membrane of newborn calf immediately after birth. Around 74.38% allowed suckling within 15 
minutes of birth and 23.12% between 30 minutes after birth. Majority of farmers 73.75% practiced feeding 
colostrum within half an hour of its birth and continuing upto the first five days. Practice of cutting and 
disinfection of navel cord after birth was uncommon (10%). Temporary identification method was common 
as compared to permanent type which were 87.50% and 12.50% respectively. Most of farmers feed their 
calves from two teats and 11.25% of farmers practice feeding of milk from all four teats. Dehorning was 
done by majority of the farmers (97.50%). Castration of male calves at 30-40, 40-50 and >50 days of age 
were practiced by 42.50, 27.50 and 23.75% of farmers respectively. Weaning of calves was done at 40-60 
days of age by 83.12% of farmers. 

Key words: Colostrum, Dehorning, Neonates, Weaning

Indian ranks first in the world in terms of milk 
production and contributes to about 14% of the 
total milk production of the world 3. Understanding 
the factors affecting farmers’ adoption of dairy 
technology is critical to success of development 
and implementation of policies and programmes 
in dairy industry development. Previous adoption-
oriented research has examined the use and 
diffusion of dairy-related technologies 7. Role and 
impact of women in Animal Husbandry in India is 
quite appreciable and about 75 million women as 
against 15 million men are engaged in dairying 
in India 11. In Uttarakhand state, livestock sector 

contributes about 29.17% to the State Domestic 
Product from agriculture 2. Dairying assumes a 
special significance in Uttarakhand owing to small 
landholdings and limited scope of other livelihoods. 
Over 80% of rural households own livestock 
and more than 80% of all livestock species are 
owned by small and marginal farmers. Calf losses 
substantially reduce the returns from cattle raising. 
The economic losses are direct and indirect. Direct 
losses are those derived from the loss of the 
calf, planning and labor already invested by the 
herdsman, and veterinary expenses from obstetric 
and post-natal care. Indirect losses are infertility, 
chronic disease, and impaired development of 
the calf. Calves are future herd and their future 
production depends upon care and development 
during neonatal stage. Special attention should be 
paid to calves to encourage overall development. 
So knowledge about the existing managemental 
practices becomes important so as to inculcate the 
scientific animal managemental practices among the 
farmers with a motive of increasing their incomes 
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and returns from animal rearing and improving the 
socio-economic position.

MATERIALS AND METHODS
Udham Singh Nagar district which comes under 

Tarai belt of Uttarakhand state was selected as the 
locale for the present study. The data collection 
areas selected were in five A.I centres namely 
Pantnagar, Gadarpur, Bajpur, Kiccha and Sitarganj. 
Observations on dairy husbandry practices adopted 
by farmers in different centres were made for a 
period of 8 months. Data related to scientific rearing 
of dairy animals were collected in 2 phases, first 
during the individual farmer’s meet held in the 
department premises and second during field trips 
to analyse the actual conditions prevalent in the 
fields of Udham Singh Nagar. In each selected 
centre, 32 farmers were selected randomly making 
a total of 160 farmers which were interviewed 
thoroughly. Data was collected by personal 
interview technique. The experimental data was 
analyzed statistically and means were tabulated. 
Data collected by questionnaire and longitudinal 
survey were numerically coded and entered to a 
database (Microsoft Access 2000) and tested for 
critical difference as per Snedecor and Cochran 10.

RESULTS AND DISCUSSION
The results of present study is given in Table 1. 

Majority of farmers (76.25%) were found to be aware 
of the ideal system of calf management whether 
individual or in group, with highest number of farmers 
in Gadarpur (87.50%) while minimum number of 
farmers in Pantnagar (68.75%). Present findings 
were found in contradiction to the findings where it 
was reported that only 26% of farmers had knowledge 
about calf management 9. Large proportions of 
farmers (59.38%) were unaware of management 
practices to be followed by farmers for reduction in calf 
mortality, with maximum and minimum percentage 
belonging to Bajpur (71.87%) and Sitarganj (50.00%) 
respectively. Present findings found substantial 
support from findings of 4 who reported that animal 
management awareness was low in the care of 
newborn animals. All farmers (100.00%) interviewed 
were aware of the importance of removal of mucous 
membrane immediately after birth. The authors in 

paper 5 also revealed that majority (90.83%) of the 
respondents were following the practices of cleaning 
the calf immediately after birth. 74.38% were found 
to encourage the suckling behavior in calf within 15 
minutes of birth of calf in Pantnagar (90.62%) and 
minimum in Sitarganj (71.87%). 23.12% of the total 
farmers followed the practice of initiating suckling 
behavior in calves after 15-30 minutes of birth of calf, 
with maximum farmers belonging to Bazpur (31.25%) 
and minimum in Pantnagar (6.25%). Only 2.50% 
of the farmers were found following the practice of 
initiating calf suckling between 30 to 60 minutes of 
birth of calf maximum cases of farmers following this 
practice belonged to Kiccha (9.38%). The authors in 
paper 5 also observed that majority (90.83%) of the 
respondents were following the practices of allowed 
the dam to lick their calf. Maximum percentage of 
farmers (86.25%) never encountered any death of 
calves after few hours of birth belonging to Pantnagar 
and Gadarpur (93.75%) and 13.75% of farmers had 
cases of calf death in their farm with maximum deaths 
belonging to Sitarganj (25.00%) and less calf deaths 
in Pantnagar and Gadarpur (6.25%). The mortality 
of calves at early age was mainly due to Navel ill 
(78.13%) and rest due to Pneumonia (11.87%) 
and Digestive disorders (10%). Maximum number 
(90.00%) of farmers were never of the practice of 
cutting of navel cord immediately after birth this 
may be because of conservative attitude of farmers 
in these areas with maximum number of farmers 
belonging to Pantnagar and Gadarpur (93.75%) 
and only 10% followed practice of tying navel cord 
Whereas 96.25% of the farmers in all the centres 
were aware of practice of Navel cord disinfection, 
with majority of farmers belonging to Pantnagar and 
Gadarpur (100.00%). Present findings are contrary 
to the findings of 8 who reported that 76.89% were 
unaware about application of tincture iodine to navel 
cord. Out 160 farmers 104 (65%) followed the practice 
of feeding calves from two teats to their animals, 
with majority of farmers in Pantnagar (90.62%) and 
minimum in Kiccha (59.37%) whereas 21.87% of the 
farmers fed calves and 11.25% of farmers practice 
feeding of milk from all four teats. The authors in 
paper 6 also reported that 86.25% of farmers were 
feeding of colostrum to newly born calves. Majority of 
farmers 73.75% x(118) practiced feeding colostrum 
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within half an hour of its birth and continuing upto the 
first five days. The authors in paper 8 who reported 
that most of the respondents (43.56%) did not know 
about colostrums feeding and its importance for 
the new born calf. Maximum percentage of farmers 
(80.63%) were found unaware of accurate time 
of deworming after birth in Gadarpur(100%) and 
Sitarganj (65.62%). The authors in paper 4 also 
reported that animal management awareness was 
low in the care of newborn animals .Most of the 
farmers (87.50%) followed temporary method of 
identification in calves with major farmers belonging to 
Pantnagar (96.87%) followed by Sitarganj (68.75%). 

Only 12.50% of the farmers followed Permanent 
method of identification. Present findings confront the 
findings of 8 who reported that 50.67% respondents 
felt care and management as the most important, 
because of their perception about problems arising 
during care and management of new born animals. 
Majority of the farmers (97.50%) adopted the practice 
of dehorning regularly in their herd, this may be due 
to awareness of farmers for advantages of dehorning. 
Present findings are contrary to the findings of 6, who 
also reported that most of the farmers were not aware 
about Dehorning in animals.

Table 1. Adoption level of farmers regarding various neonatal and calf management practices (n=160)

S.I Particulars Unit Pantnagar Gadarpur Bajpur Kiccha Sitarganj Overall
% (32) (32) (32) (32) (32) (160)

1 Removal of mucous membrane after birth

(a) Yes % 100.00 (32) 100.00 (32) 100.00 (32) 100.00 (32) 100.00(32) 100.00 (160)

(b) No % 00.00 (0) 00.00 (0) 00.00 (0) 00.00 (0) 00.00 (0) 00.00 (0)

2 System of calf rearing immediately after birth

(a) Suckling % 87.50 (28) 84.37 (27) 100.00 (32) 90.62 (29) 78.12 (25) 88.12 (141)

(b) Weaning % 12.50 (4) 15.63 (5) 00.00 (0) 9.38 (3) 21.88 (7) 11.88 (19)

3 Suckling is encouraged after how much time of birth

(a) 1-15 minutes after % 90.62 (29) 75.00 (24) 68.75 (22) 65.62 (21) 71.87 (23) 74.38 (119)

birth

(b) 15-30 min after birth % 6.25 (2) 25.00 (8) 31.25 (10) 25.00 (8) 28.13 (9) 23.12 (37)

(c) 30-60 min after birth % 3.13 (1) 00.00 (0) 00.00 (0) 9.38 (3) 00.00 (0) 2.5 (4)

4 Time of weaning (days)

(a) 1-20 % 00.00 (0) 12.50 (4) 00.00 (0) 00.00 (0) 3.13 (1) 3.13(5)

(b) 20-40 % 12.50 (4) 12.50 (4) 25.00 (8) 12.50 (4) 6.25 (2) 13.75(22)

(c) 40-60 % 87.50 (28) 75.00 (24) 75.00 (24) 87.50 (28) 90.62 (29) 83.12(133)

5 Colostrum feeding

(a) Immediate after calving % 87.50 (28) 78.12 (25) 75.00 (24) 65.62 (21) 62.50 (20) 73.75(118)

(b) After expulsion of % 12.50 (4) 21.88 (7) 25.00 (8) 34.38 (11) 37.50 (12) 26.25(42)

placenta

6 Amount of colostrum fed (no. of teats fed)

(a) One % 00.00 (0) 00.00 (0) 00.00 (0) 6.25 (2) 3.13 (1) 1.88(3)

(b) Two % 75.00 (24) 65.62 (21) 62.50 (20) 59.37 (19) 62.50 (20) 65.00(104)

(c) Three % 12.50 (4) 28.13 (9) 31.25 (10) 25.00 (8) 12.50 (4) 21.87(35)

(d) Four % 12.50 (4) 6.25 (2) 6.25 (2) 9.38 (3) 21.87 (7) 11.25(18)
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7 Frequency of colostrums feeding

(a) Twice % 00.00 (0) 6.25 (2) 9.38 (3) 12.50 (4) 18.75 (6) 9.38(15)

(b) Thrice % 6.25 (2) 6.25 (2) 9.38 (3) 12.50 (4) 18.75 (6) 10.62(17)

(c) Ad-lib % 93.75 (30) 87.50 (28) 81.24 (26) 75.00 (24) 62.50 (20) 80.00(128)

8 Do you cut navel cord after birth

(a) When required % 6.25 (2) 6.25 (2) 9.38 (3) 12.50 (4) 15.62 (5) 10.00 (16)

(b) Never % 93.75 (30) 93.75 (30) 90.62 (29) 87.50 (28) 84.38 (27) 90.00 (144)

9 Tying of navel cord after cutting

(a) Yes % 90.62 (29) 87.50 (28) 84.38 (27) 75.00 (24) 68.75 (22) 81.25 (130)

(b) No % 9.38 (3) 12.50 (4) 15.62 (5) 25.00 (8) 31.25 (10) 18.75 (30)

10 Identification method

(a) Temporary % 96.87 (31) 93.75 (30) 90.62 (29) 87.50 (28) 68.75 (22) 87.50 (140)

(b) Permanent % 3.13 (1) 6.25 (2) 9.38 (3) 12.50 (4) 31.25 (10) 12.50 (20)

11 Time of castration (days)

(a) 30-40 % 31.25 (10) 31.25 (10) 28.13 (9) 25.00 (8) 21.88 (7) 27.50 (44)

(b) 40-50 % 56.25 (18) 50.00 (16) 46.87 (15) 43.75 (14) 46.87 (15) 42.50 (68)

(c) >50 % 12.50 (4) 18.75 (6) 25.00 (8) 31.25 (10) 31.25(10) 23.75 (38)

12 Are cases of calf mortality seen after few hrs/days after birth

(a) Yes % 6.25 (2) 6.25 (2) 12.50 (4) 18.75 (6) 25.00 (8) 13.75 (22)

(b) No % 93.75 (30) 93.75 (30) 87.50 (28) 81.25 (26) 75.00 (24) 86.25 (138)

13 Reason of calf death

(a) Navel ill % 100.00 (32) 93.75 (30) 6.25 (2) 96.87 (31) 93.75 (30) 78.13 (125)

(b) Pneumonia % 00.00 (0) 6.25 (2) 46.88 (15) 3.13 (1) 3.13 (1) 11.87 (19)

(c) Digestive disorders % 00.00 (0) 00.00 (0) 46.87 (15) 00.00 (0) 3.12 (1) 10.00 (16)

Most of the farmers (83.12%) followed weaning 
at 40-60 days of age in Sitarganj (90.62%), 
Gadarpur and Bazpur (75.00%) . However 13.75% 
of the farmers practice weaning at 20-40 days of 
birth of calf, maximum farmers following this were 
found in Bazpur (25.00%) and minimum farmers 
were found in Sitarganj (6.25%) and only 3.13% 
of farmers practice weaning between 1 to 20 days 
of calf birth. Maximum fraction of farmers following 
this practice were found in Gadarpur (15.63%). 
Castration of calves between age of 40 and 50 
days followed by 42.50% with maximum percentage 
of farmers belonging to Pantnagar (56.25%) and 
minimum percentage of farmers belonging to 
Kiccha (43.75%).Only 27.50% of farmers prefer to 
castrate their animals between age of 30 and 40 
days, followed by 23.75% of farmers which prefer 
to castrate their animals at an age of more than 

50 days, with majority of the farmers belonging 
to Kiccha and Sitarganj (31.25%) and minority of 
farmers belonging to Pantnagar (12.50%).

CONCLUSION
From the present survey, it can be concluded 

that majority of dairy farmers followed scientific 
managemental practices and the same can be 
improved by providing effective extension facilities 
to the farmers.
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AbSTrAcT

A study on occupational preference and realization of difficulties by the displaced tribal farm women in hill 
districts of Assam in rearing livestock was carried out with stratified randomly selected one hundred each 
respondents from two districts namely Dima Hasao and Karbi Anglong making the total sample size 200. 
A pre-tested, reliable and valid interview schedule encompassing preference for occupation and a check 
list containing seventeen items were used for data collection. Among the displaced tribal farm women, 
preference of occupation from higher to lower as primary source of livelihood was agriculture, followed 
by animal husbandry, business, weaving and craft making where service did not feature. The realization 
of difficulties by the respondents was in low level and there was no significant mean difference between 
the two districts. No time for weaving and craft making, needing to put more labour, lack of open grazing 
field for livestock, education of children suffering and no recreation against tedious labour were the major 
problems the displaced tribal farm women faced due to rearing of livestock. The realization of difficulties 
was positively and high significantly (P<0.01) correlated with occupation (0.41) when the displaced tribal 
farm women had livestock. 

Key words : Difficulties, Displaced, Farm women, Livestock, Occupation, Tribal 

Occupation of farmers including farm women 
in difficult areas is one of the pivotal areas of 
consideration for navigating progress and prosperity 
among them at individual as well as community 
levels5,10. Opined in their study in different parts of 
the world including the farm sector in Brazil that 
with higher duration in occupation, there was a 
distinct economic orientation and individuals used 
to choose only such activities which were safe and 
remunerative from economic point of view. So, 
most often than not, with migration of farmers the 
variations in occupation might have been caused 
because of the nature of changes taking place and 
the design of samples collected 1,4,18 including its 

focus on public markets 3. In developing countries, 
even handicrafts are sold to locals and the tourists 
as souvenirs become a part of occupation in 
difficult areas 8,15. So, the occupation of displaced 
tribal farm women especially when they are 
displaced, distantly located and discriminated, might 
have had some cursing situations with their efforts 
to mitigate the two square meals. It was under such 
transitory situations, an attempt was made to find out 
the occupation-mitigating hazards and the common 
difficulties in relation to livestock rearing of such farm 
women in two hill districts of Assam.

MATeriAl And MeThOd
The study was carried out in both the two 

hill districts of Assam namely, the Karbi Anglong 
and the Dima Hasao where efforts for migration 
of occupation by the farm families especially 
the displaced tribal farm women is a common 
phenomenon because of dominating slush and 
burn method of agriculture forcing them also to 
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migrate from one place to another. In addition many 
other factors also contribute for their displacement. 
The study revolved around the women engaged 
in livestock farming, especially in the generally 
categorized remote, difficult and disturbed areas, 
where even otherwise concentration of displaced 
tribal women farmers in action is traditionally more. 
This was again an outcome of a phenomenon where 
the migrated farmers used to go back to interior 
places in search of more amount of fertile land. 
Data was collected by personally interviewing the 
stratified randomly selected women respondents 
with a specially designed check list in the form of 
a summated rating scale during the period from 
January 2016 to July 2016 after obtaining prior 
permission from them and their peers. The strata 
of the study were two districts, followed by two 
blocks from each district and then 50 each randomly 
selected displaced tribal farm women from each of 
the blocks making the total sample size 200. 

The occupational preference of the displaced 
tribal farm women was received by asking 
them to place their agreement in three degrees 
namely primary, secondary and tertiary with their 
corresponding values as 3, 2 and 1 respectively. 
For obtaining preference they were asked simply 
to put their agreement under any of the above 
mentioned three degrees. For obtaining response 
the tribal farm women were offered a check list 
of seventeen statements and they were asked to 
respond in either of the three degrees ranging from 
“mostly”, “frequently” and “occasionally” with their 
corresponding values of 3, 2 and 1 respectively. As 
such the minimum and maximum obtainable scores 
for a respondent were 17 and 51 respectively. The 
incorporated items in the check list were selected at 
20% confidence level. These seventeen statements 
were collected from most commonly featuring 
literatures, maximum mode obtained from the 
academic experts, administrators of the autonomous 
councils of both the districts, experienced women 
social workers and the community leaders. Initially 

there were thirty two such statements. Pre-testing 
of the interview schedule was done in the nearby 
simulating pockets of Cachar district to see the 
reliability of the check list. Nine statements were 
removed after the pre-testing due to their coverage 
in other items included in the list or non-relevance of 
them in such areas. The reliability worked out was 
0.91. Content validity was ensured in consultation 
with the academic experts, administrators of the 
autonomous councils and the community leaders 
where each one of the items were individually 
checked for their relevance and then they were 
placed sensitively to maintain the flow of the items 
in the check list. Data such collected from 200 tribal 
livestock farm women from proportionate different 
major ethnic (tribal) groups in a random manner 
were authenticated with the help of the peer groups 
and statutory village administrators, analyzed to find 
out the results, based on which conclusions were 
drawn and recommendations were put forwarded. 

reSulT And diScuSSiOn
Table 1 revealed that in Dima Hasao, Karbi 

Anglong and pooled sample the occupation of the 
respondents was agriculture as primary for 99%, 
93%, 96% respectively and as secondary for 1%, 
7%, 4% respectively. Animal Husbandry as primary 
occupation was 1%, 5%, 3% respectively and as 
secondary for 99%, 87%, 93% respectively, business 
as primary-for 0%, 2%, 1% respectively, and as for 
secondary 0%, 49%, 24.50% respectively, craft as 
tertiary-for 12%,0%, 6% respectively, weaving as 
tertiary- for 97%, 78%, 87.50% respectively. From 
this it could be concluded that, in the study area the 
order of concentration of occupation was agriculture, 
followed by animal husbandry, business, weaving 
and craft making. This might be due to limited scope 
of employment in the non-agricultural sector for the 
displaced tribal farm women of both the hill districts 
on one side and the traditional values with lower 
educational level putting them to such atmosphere 
on the other hand. The findings received support 
from the study of 2,5,13,14. 
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Table 1. Frequency distribution of respondents on the basis of their primary, secondary and tertiary 
mode of occupation

Sl. no Occupation district Primary Secondary Tertiary
1. Agriculture DH 99(99.00) 1(1.00) 0(0.00)

K A 93(93.00) 7(7.00) 0(0.00)
Pooled 192(96.00) 8(4.00) 0(0.00)

2. Animal husbandry DH 1(1.00) 99(99.00) 0(0.00)
KA 5(5.00) 87(87.00) 8(8.00)
Pooled 6(3.00) 186(93.00) 8(4.00)

3. Business DH 0(0.00) 0(0.00) 4(4.00)
KA 2(2.00) 49(49.00) 27(27.00)
Pooled 2(1.00) 49(24.50) 31(15.50)

4. Craft DH 0(0.00) 0(0.00) 12(12.00)
KA 0(0.00) 0(0.00) 0(0.00)
Pooled 0(0.00) 0(0.00) 12(6.00)

5. Weaving DH 0(0.00) 0(0.00) 97(97.00)
KA 0(0.00) 4(4.00) 78(78.00)
Pooled 0(0.00) 4(2.00) 175(87.50)

Figures in the parenthesis indicate percentage.   DH=Dima Hasao, KA= Karbi Anglong

A perusal of the data presented in Table 2 
indicated that the average perceived degree of 
occupational difficulties faced by the displaced 
tribal farm women due to displacement were 18.03, 
18.17 and 18.10 in Dima Hasao, Karbi Anglong 
and pooled sample with their respective standard 
deviation as 4.77, 5.28 and 5.02 and ranges as 
13-33, 9-25 and 9-33 respectively out of the total 
maximum obtainable score of 51. That indicated 
that the difficulties realized by the displaced tribal 
farm women were just around one third of the total 
possible degrees of difficulties. Based on mean 

and standard deviation, the respondents were 
categorized into low, medium and high groups. Their 
distribution were 8%, 71% and 21% in Dima Hasao, 
24%, 59% and 17% in Karbi Anglong and 16%, 65% 
and 19% in pooled sample respectively. The mean 
scores showed no significant difference (t=0.87, 
NS). Difficulties not being realized by the illiterate 
or lowly literate farm women in difficult areas were 
common features 16 and that must have happened 
to the displaced tribal farm women in absence of 
exposure and training 6. 

Table 2. Profile of the displaced tribal farm women on the basis of their occupational difficulties in 
different districts 

Variables district Mean Sd range low Medium high ‘t’ value

Occupational 
difficulties

D H 18.03 4.77 13-33 8 (8.00) 71 (71.00) 21 (21.00)

K A 18.17 5.28 9-25 24 (24.00) 59 (59.00) 17 (17.00) 0.87NS

Pooled 18.10 5.02 9-33 32 (16.00) 130 (65.00) 38 (19.00)

NS means Not Significant

An item wise further analysis was carried out 
and the results were presented in Table 3 which 
revealed that out of the total seventeen statements 
presented before the respondents, they agreed in 

“somewhat” degree to the extent of 93% followed by 
74%, 69%, 66% and 57% to the areas like “women 
get no time for weaving and craft making – all their 
time is spent for livestock”, “the ladies have to put 
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more labour now for rearing livestock”, “no spare 
land for the livestock grazing, open grazing fields are 
not available”, “education of children has suffered 
because of their engagement in livestock care and 
management” and “life of women has become 
more tedious with no scope for recreation or get 
together when they have livestock” respectively 
in Dima Hasao district. Whereas in Karbi Anglong 
the correspondent figures were 87%, 39%, 29%, 
24% and 57% and in the pooled sample were 
90%, 56.50%, 49%, 45% and 57% respectively. 
The realizations of the tribal women farmers were 
revolved around economic motivation against the 
backdrops of non-availability of time, resources 
and positive social attributes. Their problems were 
further complicated by the facts that all of them came 

down and settled there afresh and therefore, they 
had yet to develop mutual trust and dependency 
among themselves. Their situation was further 
complicated by the fact that they did not get the 
blessings from the civil authorities simply because 
of the fact that they settled down in places (might be 
reclaiming forest land) which might not have been 
considered as the revenue villages. As such they 
were deprived from all possible Government welfare 
schemes of selective nature, although they might 
have received the benefits of the universal programs 
and projects. Similar kinds of realizations were also 
mentioned by 7,9,12,17. They stated that in many rural 
societies, a lack of access to education and limited 
opportunities to increase and improve one’s skill set 
inhibit social mobility. 

Table 3. Frequency distribution of respondents on the basis of their difficulties arising in livestock 
rearing due to the displacement

Sl. no Areas of difficulties due to displacement district
degrees of realization of difficulties in 

occupation
Very much Much Somewhat

1. The total agricultural land has become lesser 
causing food crisis for livestock

DH 60(60.00) 20(20.00) 20(20.00)
KA 72(72.00) 3(3.00) 25(25.00)
Pooled 132(66.00) 23(11.50) 45(22.50)

2. Production and productivity of the available 
land are lesser affecting food availability for 
livestock

DH 33(33.00) 47(47.00) 20(20.00)
KA 72(72.00) 1(1.00) 27(27.00)
Pooled 105(52.50) 48(24.00) 47(23.50)

3. The ladies have to put more labour now for 
rearing livestock due to displacement

DH 8(8.00) 18(18.00) 74(74.00)
KA 41(41.00) 20(20.00) 39(39.00)
Pooled 49(24.50) 38(19.00) 113(56.50)

4. Health of the displaced farm women deteriorated 
due to over burden and hard labour

DH 0(0.00) 15(15.00) 12(12.00)
KA 0(0.00) 11(11.00) 46(46.00)
Pooled 0(0.00) 26(13.00) 58(29.00)

5. Open grazing fields are not available for 
livestock grazing

DH 1(1.00) 29(29.00) 69(69.00)
KA 50(50.00) 13(13.00) 29(29.00)
Pooled 51(25.50) 42(21.00) 98(49.00)

6. There is always a danger of predators, their 
number is more now

DH 62(62.00) 12(12.00) 26(26.00)
KA 69(69.00) 1(1.00) 17(17.00)
Pooled 131(65.50) 13(6.50) 43(21.50)

7. Society is no more united and no livestock is 
considered as a community wealth

DH 3(3.00) 0(0.00) 31(31.00)
KA 11(11.00) 0(0.00) 33(33.00)
Pooled 14(7.00) 0(0.00) 64(32.00)
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8. Because of lack of uniformity of origin of the 
neigbourers, there is no social bondage and 
no sympathy for the livestock

DH 3(3.00) 0(0.00) 31(31.00)
KA 10(10.00) 28(28.00) 44(44.00)
Pooled 13(6.50) 28(14.00) 75(37.50)

9. Life of women has become more tedious with 
no scope for recreation or get together when 
they have livestock

DH 0(0.00) 3(3.00) 57(57.00)
KA 0(0.00) 19(19.00) 57(57.00)
Pooled 0(0.00) 22(11.00) 114(57.00)

10. Women cannot afford to have self-esteem as 
livestock rearing is looked down

DH 0(0.00) 0(0.00) 25(25.00)
KA 0(0.00) 0(0.00) 30(30.00)
Pooled 0(0.00) 0(0.00) 55(27.50)

11. There are many broken houses and for widows 
livestock is the only asset

DH 3(3.00) 35(35.00) 3(3.00)
KA 0(0.00) 0(0.00) 0(0.00)
Pooled 3(1.50) 35(17.50) 3(1.50)

12. Incidences of single mother increased and 
future of children depends upon livestock only

DH 0(0.00) 0(0.00) 3(3.00)
KA 0(0.00) 0(0.00) 0(0.00)
Pooled 0(0.00) 0(0.00) 3(1.50)

13. Authorities have not come forward for any help 
for improving the conditions of livestock owners

DH 57(57.00) 20(20.00) 2(2.00)
KA 8(8.00) 0(0.00) 0(0.00)
Pooled 65(32.50) 20(10.00) 2(1.00)

14. Education of children has suffered because 
of their engagement in livestock care and 
management

DH 1(1.00) 0(0.00) 66(66.00)
KA 3(3.00) 13(13.00) 24(24.00)
Pooled 4(2.00) 13(6.50) 90(45.00)

15. Women get no time for weaving and craft 
making – all their time is spent for livestock

DH 4(4.00) 3(3.00) 93(93.00)
KA 0(0.00) 1(1.00) 87(87.00)
Pooled 4(2.00) 4(2.00) 180(90.00)

16. Due to increased expenditure, people 
have become poorer and livestock cannot 
compensate anymore

DH 0(0.00) 54(54.00) 34(34.00)
KA 0(0.00) 36(36.00) 39(39.00)
Pooled 0(0.00) 90(45.00) 73(36.50)

17. For the same job to get done, women have to 
spend more time, money and labour outside 
home if they have livestock

DH 0(0.00) 9(9.00) 2(2.00)
KA 0(0.00) 0(0.00) 20(20.00)
Pooled 0(0.00) 9(4.50) 22(11.00)

Figures in the parenthesis indicate percentage.

As shown in table 4, the realization of difficulties 
was positively and high significantly (P<0.01) 
correlated with occupation [0.41**], Women 
socializing in a new place was always a troublesome 
affair where all the occupation in their engagement 
patterns right from household articulation of things 

to animal management and men management, 
especially in a close and remote places (displaced) 
were understandably difficult tasks. These were well 
expressed in the study of 11.
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Table 4. coefficient of correlation of respondents on the realization of difficulties and occupation due 
to the displacement

Variables ‘r’ value
Realization of difficulties Occupation 0.41**

** Significant at 0.01 level of significance

cOncluSiOn
Occupation of displaced tribal women livestock 

farmers in difficult areas has a major role to play 
in navigating progress and prosperity to their 
community. The study on occupational preference 
and realization of difficulties by the displaced tribal 
farmwomen in hill districts of Assam in rearing 
livestock revealed that among the tribal farm women, 
preference of occupation from higher to lower 
as primary source of livelihood was agriculture, 
followed by animal husbandry, business, weaving 
and craft making where service did not feature. 
The realization of difficulties by the respondents 
was in low level nearing to one third of the total 
score of difficulties and there was no significant 
mean difference between the two districts. No 
time for weaving and craft making, needing to put 
more labour, lack of open grazing field for grazing 
of livestock, education of children suffering and no 
recreation against tedious labour were the major 
difficulties the displaced tribal farm women faced due 
to rearing of livestock. The realization of difficulties 
was positively and highly significantly (P<0.01) 
correlated with occupation (0.41**) when the 
displaced tribal farm women had to rear livestock. 
There was a need for exposure and training of the 
tribal farm women to a model of inclusive agriculture 
with livestock rearing to minimize their drudgery and 
draw them to development. 
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ABSTRACT

	A	study	was	carried	out	in	30	large	white	Yorkshire	piglets	to	find	out	the	effect	of	early	and	split	weaning	
on	behaviour	of	piglets.	Four	weaning	age	groups,	56	days	of	conventional	weaning	age	as	group	1	(n=8),	
early	weaning	of	entire	litter	at	28	days	as	group	2	(n=10),	split	weaned	piglets	with	heavy	litter	weaned	
at	28	days	as	group	3	(n=6),	weak	litter	left	with	sow	up	to	56	days	as	group	4	(n=6)	were	compared.	
Based	on	weights	piglets	were	categorised	into	light	and	heavy	and	were	housed	in	groups	of	same	litter.	
Behavioral	 observations	were	made	among	 four	weaning	 groups	which	 included	different	 behavioral	
patterns	like	playing,	fighting,	feeding,	water	intake,	locomotion,	sleeping,	belly-nosing	and	tail	biting	of	the	
piglets.	These	were	observed	for	24	hrs	with	the	help	of	closed	circuit	camera	for	15	days. The time (min) 
spent for locomotion (58.10±3.09)	with	6.34%	(P<0.05)	and belly nosing (2.93	±	0.48)	with	0.32%	(P<0.01)	
were	significantly	more	in	split	weaned	heavier	piglets.	Feeding (80.62±5.46)	with	7.90%	(P<0.01),	fighting	
(2.69±0.24)	with	0.26%	(P<0.05)	were	significantly	more	in	early	weaned	piglets	and	sleeping	(873.04	±	
4.76)	with	85.63%	was	significantly	(P<0.01)	more	in	conventionally	weaned	piglets	compared	to	other	
group	piglets. Significant	differences	were	not	observed	in	time	(min)	spent	for	playing,	water	intake,	and	
tail	biting	of	the	piglets.	However	the	time	spent	for	playing	and	tail	biting	in	piglets	was	3.52% and	0.02%,	
respectively more	in	early	weaned	piglets	compared	to	split	and	conventionally	weaned	groups,	whereas	
the	time	spent	(%)	for	water	intake	is	0.20%	which	was	more	in	conventionally	weaned	group.

Key words:	Behaviour,	Early	weaning,	Split	weaning

In	 the	present	 scenario,	 rearing	pigs	 for	 pork	
production	 gained	 momentum	 throughout	 the	
country.	 Gradually,	 the	 non	 descript	 pigs	 are	
being	replaced	with	exotic	breeds	like	large	white	
Yorkshire,	 Landrace,	 Hampshire,	 Duroc	 which	
was	 revealed	 in	 19th	 all	 India	 Livestock	 census.	
This	 auxiliary	 profession	 needs	 little	 investment	

on	 infrastructure	 and	equipment	 thus	 resulting	 in	
profitable	 outcome	 for	 the	 farmers.	 Economics,	
quality	and	consumer	safety	all	play	a	role	in	how	
animals are raised. The improvement of health, 
using	modern	 farming	 techniques	 on the part of 
animals	has	come	into	question.	Hence	behavioral	
studies	play	a	key	role	in	improving	the	commercial	
swine	production.

MATERIALS AND METHODS
A	study	was	 conducted	 in	 the	Department	 of	

Instructional	Livestock	Farm	Complex	(ILFC),	N.T.R	
College	of	Veterinary	Science,	Gannavaram	during	
the	 summer	 season.	 Four	weaning	 age	 groups,	
that	 is	 the	piglets	weaned	at	56	days	as	group	1	
(Conventional	weaning),	piglets	weaned	at	28	days	
as	group	2	 (Early	weaning),	 split	weaned	piglets	
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with	 heavy	 litter	weaned	at	 28	 days	 as	 group	3,	
weak	litter	left	with	sow	up	to	56	days	as	group	4	
were	compared. The	piglets	were	fed	with	pig	creep,	
grower	and	finisher	rations	in	ad	libitum	basis.	The	
effect	of	weaning	on	different	behaviours	of	piglets	
was	studied	for	15	days.	The	piglets	were	housed	

in adjacent pens to record the observations easily. 
The	behaviours	of	the	piglets	were	observed	for	24	
hours.	The	following	behaviours	shown	in	the	Table	1	
were	recorded	with	the	help	of	closed	circuit	camera.	
The	outside	disturbances	were	also	minimized	so	
as	not	to	disturb	the	natural	behaviour	of	piglets.

Table 1. Different behaviours registered during the study period

Playing The	playing	behaviour	was	observed	by	biting	and	suckling	littermates,	scratching	their	own	bodies,	
crawling,	scampering	and	pushing	etc	17.

Fighting Fighting	was	observed	as	a	group	of	behavioral	adjustments	associated	with	fighting	which	included	
attack,	escape,	threat,	defense,	appeasement	and	this	fighting	behavior	was	due	to	conflict	with	
other animal 17.

Feeding Feeding	behaviour	was	observed	when	 the	piglet	was	 standing	with	 the	head	 in	 the	 feeder	 for	
seeking	food	6.

Water	Intake Water	intake	was	observed	when	the	piglet	was	standing	with	the	mouth	to	the	water	trough	6.

Locomotion The	time	spent	by	the	piglets	for	locomotion	when	they	were	singly	agile	was	recorded	as	the	duration	
of locomotion of the piglets 15.

Sleeping Sleeping	was	observed	when	the	piglet	lies	with	eyes	closed,	and	may	shows	signs	of	reflex	activity,	
such	as	ear	twitch	and	body	twitch	6.

Belly nosing The	time	spent	by	group	of	piglets	sniffing	or	gently	touching	the	belly	of	another	individual	with	the	
nose 6.

Tail biting Piglets	when	they	were	biting	tails	of	other	piglets	considered	as	vice	was	also	observed	6.

STATISTICAL ANALYSIS
The	data	were	subjected	 to	one	way	ANOVA	

using	 a	 software	 package	 SPSS	 for	 Statistical	
significance	 as	 per	 the	methods	 laid	 down	 by	
Snedecor	and	Cochron	(1995)

RESULTS AND DISCUSSION
Significant	difference	was	not	observed	in	time	

(min)	spent	for	playing	behaviour	among	different	
groups	of	piglets.	However	the	time	spent	for	playing	
behaviour	was	more	in	group	2	piglets	(33.81±2.70) 
with	3.52%	followed	by	group	4	(32.38±1.41)	with	
3.31%	followed	by	group	3	(27.59±1.21)	with	3.01%	
and	least	observed	in	group	1	piglets	(27.72±2.09)	
with	2.72%	(Table	2	&	3).	These	showed	that	the	
early	weaned	 piglets	 played	well	 and	 are	 active	
when	 compared	 to	 split	 weaned	 heavier,	 split	
weaned	lighter	and	conventionally	weaned	piglets.	
The	present	 results	were	 in	 accordance	with	 the	
work	done	by	17,1,13,8	in	which	they	observed	that	early	
weaned	piglets	spent	most	of	their	time	for	playing.	

Significant	 difference	 (P<0.05)	was	 observed	 in	
time	 spent	 for	 fighting	 behaviour	 among	different	
groups	 of	 piglets.	 However,	 the time spent for 
fighting	behaviour	was	more	pronounced	in	group	
2 piglets (2.69±0.24)	with	0.26%	followed	by	group	
1 (2.42±0.20)	 with	 0.23%	 followed	 by	 group	 3	
(2.01±0.25)	with	0.22%	and	least	observed	in	group	
4 piglets (1.64±0.13)	with	 0.17%.	These	 showed	
that	the	early	weaned	piglets	are	aggressive	when	
compared	 to	 split	weaned	 heavier,	 split	weaned	
lighter	 and	 conventionally	 weaned	 piglets.	 The	
present	 results	were	 in	 accordance	with	 19,17,18,13. 
Stress	 caused	by	early	weaning	and	hot	 climatic	
condition	might	 be	 the	 reason	 for	more	 fighting	
behaviour	 in	 early	weaned	piglets.	The	author	 in	
article 9	reported	the	pig’s	behaviour	in	hot	climatic	
conditions,	where	he	observed	fighting	mostly	during	
eating	and	drinking	and	concluded	that	aggression	
was	less	frequent	during	his	experiment.	However,	
in	the	present	study	all	the	four	groups	comparatively	
had	spent	less	time	for	fighting	out	of	the	total	time	
observed	for	this	behaviour.
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Table 2. Average time (min) spent by different groups of piglets in the behavioral study per day  
(Mean ± SEM) (n=30) 

(Behaviours) Conventionally weaned group Early weaned group Split weaned Heavy Split weaned light

Playing 	27.77±2.09 33.81±2.70 27.59±1.21 32.38±1.41

Fighting 2.42ab±0.20 2.69b±0.24 2.01ab±0.25 1.64a±0.13

Feeding 66.24ab±7.25 80.62b±5.46 52.41a±7.29 52.38a±1.99

Water	intake 2.12±0.31 1.36±0.10 1.61±0.23 1.47±0.12

Locomotion 47.35a±2.09 44.75a±2.46 58.10b±3.09 48.55ab±2.94

Sleeping 873.04c±4.76 855.83b±1.62 771.62a±5.73 782.63a±5.46

Belly nosing 0.49a±0.05 0.63a±0.09 2.93b±0.48 0.00a±0.00

Tail biting 0.00	±	0.00 	0.22±0.11 0.00	±	0.00 0.00	±	0.00

Means	with	similar	superscripts	in	a	row	does	not	differ	significantly	(P>0.05)

Table 3. Time (%) spent by different groups of piglets in the behavioral study per day

Behaviours Conventionally weaned 
group(Group 1)

Early weaned 
group(Group 2)

Split weaned 
heavier(Group 3)

Split weaned 
lighter(Group 4)

Playing 2.72 3.52 3.01 3.31

Fighting 0.23	 0.26 0.22 0.17	

Feeding 6.49	 7.90 5.72 5.69	

Water	intake 0.20	 0.13 0.17 0.15	

Locomotion 4.64	 4.38 6.34 5.28

Sleeping 85.63	 85.15 83.91 84.21

Belly nosing 0.04	 0.06 0.32 0.00

Tail biting 0.00 0.02 0.00 0.00

Significant	 difference	was	observed	 (P<0.01)	
for	 feeding	 behaviour	 among	 different	 groups	
of	 piglets.	The	 time	 spent	 for	 feeding	 behaviour	
in	 the	 descending	 order	 is	 early	weaned	 piglets	
(80.62±5.46)	with	7.90%	followed	by	conventionally	
weaned	piglets	 (66.24±7.25)	with	6.49%	followed	
by	split	weaned	heavier	piglets	 (52.41±7.29)	with	
5.72%	and	 least	observed	 in	split	weaned	 lighter	
piglets (52.38±1.99)	with	5.69%.	The	present	results	
were	in	accordance	with	20,12.	Significant	difference	
was	 not	 observed	 for	 water	 intake	 behaviour	
among	 the	 groups	 of	 piglets.	However	 the	 time	
spent	for	water	intake	was	more	in	conventionally	
weaned	 piglets	 (2.12±0.31)	with	 0.20%	 followed	
by	 split	weaned	 heavier	 piglets	 (1.61±0.30)	with	
0.17%	followed	by	split	weaned	lighter	(1.47±0.12) 

with	 0.15%	and	 least	 observed	 in	 early	weaned	
piglets (1.36±0.10)	with	0.13%.	This	showed	 that	
conventionally	weaned	piglets	spent	more	time	for	
water	intake	which	indicates	more	water	intake	when	
compared	with	the	remaining	groups.	The	present	
results	were	in	accordance	with	10	who	studied	the	
eating	and	drinking	activity	of	newly	weaned	piglets,	
observed	 that	drinking	 time	 increased	and	eating	
time	decreased	with	increasing	pre	weaning	growth	
rate	and	weaning	weight	and	concluded	that	eating	
and	drinking	are	closely	associated.

Significant	difference	was	observed	(P<0.05)	for	
locomotion	behaviour	among	the	groups	of	piglets.	
However	the	time	spent	for	locomotion	behaviour	was	
more	in	split	weaned	heavier	piglets	(58.10±3.09) 
with	6.34%	followed	by	split	weaned	lighter	piglets	
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(48.55±2.94)	with	5.28%	followed	by	conventionally	
weaned	piglets	(47.35±2.09)	with	4.64%	and	least	
observed	in	early	weaned	piglets	(44.75±2.46)	with	
4.38%.	These	 showed	 that	 split	weaned	 heavier	
piglets spent more time in locomotion compared 
to	 remaining	groups.	The	present	 results	were	 in	
accordance	with	15	who	reported	that	42	days	and	
56	days	weaned	group	piglets	had	spent	more	time	
for	locomotion	compared	to	28	days	weaned	group.

	Significant	difference	was	observed	(P<0.01)	
for	 sleeping	behaviour	among	different	groups	of	
piglets.	 However	 the	 time	 spent	 for	 sleeping	
behaviour	 was	more	 in	 conventionally	 weaned	
piglets (873.04	±	4.76)	with	85.63%	followed	by	early	
weaned	piglets	(855.83	±	1.62)	with	85.51%	followed	
by	split	weaned	 lighter	piglets	 (782.63±5.46)	with	
84.21%	and	least	observed	in	split	weaned	heavier	
piglets (771.62	±	5.73)	with	83.91%.	These	showed	
that	conventionally	weaned	piglets	spent	more	time	
in	sleeping	compared	with	remaining	groups.	The	
present	 results	 were	 in	 contrast	 with	 13,17. 
Comparatively	with	 other	 species	pigs	will	 spend	
most	of	their	time	in	sleeping	(fig.	1).	Many	factors	
like	climate,	feed	intake	and	maternal	factors	may	
be	responsible	for	this	behaviour.	

Fig. 1. Percent time spent by different groups of piglets 
in the behavioral study per day

Group 1= Conventional weaning; Group 2= Early 
weaning; Group 3= Split weaned heavier; Group 4= Split 
weaned lighter

Significant	 difference	was	observed	 (P<0.01)	
for	belly	nosing	behaviour	among	different	groups	
of	piglets.	However	the	time	spent	for	belly	nosing	
behaviour	 was	 more	 in	 split	 weaned	 heavier	
piglets (2.93	±	0.48)	with	0.32%	followed	by	early	
weaned	piglets	(0.63	±	0.09)	with	0.06%	followed	

by	conventionally	weaned	piglets	(0.49	±	0.05)	with	
0.04%	and	 not	 observed	 in	 split	 weaned	 lighter	
piglets.	These	showed	that	the	split	weaned	heavier	
piglets exhibited more belly nosing. The present 
results	were	 in	 accordance	with	 11,16,17,18,20. This 
indicates	that	earlier	the	piglets	weaned	more	will	
be the belly nosing.

Significant	difference	was	not	observed	for	tail	
biting	behaviour	among	different	groups	of	piglets.	
However	 the	 time	 spent	 for	 tail	 biting	 behaviour	
was	more	in	early	weaned	piglets	(0.22	±	0.11)	with	
0.02%	and	not	observed	in	remaining	groups.	These	
showed	that	split	weaning	minimized	the	occurrence	
of	 vices	 like	 tail	 biting.	The	present	 results	were	
similar to 13,17	who	studied	the	effect	of	36,	46	and	56	
days	weaning	age	on	tail	biting	and	concluded	that	
tail	biting	was	more	in	early	weaned	piglets	and	also	
correlates	to	present	findings.	Similarly	the	present	
findings	were	also	in	accordance	with	3,4,5.	The	author	
in article 5	studied	4	and	6	weeks	weaned	piglets	
and	suggested	that	post	weaning	environment	has	
a	major	 influence	 on	 the	 frequency	 of	 abnormal	
behaviours	like	tail	biting.	

CONCLUSION
Behaviors namely sleeping, feeding and 

locomotion	were	 performed	 for	 longer	 periods	 in	
a	 day	when	 compared	 to	 other	 behaviors. Early 
weaned	 piglets	 played	 well	 and	 split	 weaning	
reduced	vices	like	tail	biting.	
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Present study was carried out to monitor the present status of quality of raw milk sold in different agro-
climatic zones of Rajasthan. Total 1650 raw milk samples were randomly collected from animal farm, 
milk vendors and sweet shops (Halwai) from different agro-climatic zones of Rajasthan and carried out 
investigations to detect the presence of various adulterants. The results of present study revealed that 
the percent adulteration of different adulterants in milk are urea 6% ( n=99), soda 8% ( n=132), salt 2.54% 
(n=42), starch 1.93% (n=32), detergent 8.12% (n=132) and added water 53.21% (878). The study indicates 
that there is trend of adulteration of raw milk sold in different parts of Rajasthan affecting the nutritive value 
of milk and may also cause human health problems.

Key words: Adulteration, Detection, Health, Milk, Quality

Milk and milk products are valuable source 
of good quality protein, carbohydrate, vitamins, 
minerals, importantly calcium and phosphorus 8 

where milk quality and safety is an emerging point 
of interest to consumers and regulators. FSSAI’s 
(Food Safety Standards Authority of India) National 
Survey on Milk Adulteration (2011) has revealed 
that a dangerous range of adulterants, including fat, 
solid-not-fat (SNF), neutralizers, acids, hydrogen 
peroxide, sugar, starch, glucose, urea, salt, soda, 
skimmed milk powder, formalin, vegetable fat and 
even detergent were found in milk samples across 
the country 7. These adulterants are hazardous and 
cause irreversible damage the human health. The 
Indian Council of Medical Research in an earlier 
report had mentioned that adulterants in milk caused 
food poisoning and gastrointestinal complications, 
the other synthetic compounds cause impairments, 
heart problems, cancer and even death 11.

Milk adulteration is one of the most common types 
of sophisticated food fraud. Under the Prevention of 
Food Adulteration Act, 1954, adulteration is defined 
as intentional addition or substitution/abstraction 
of substances which adversely affect the nature, 
substance and quality of foods. Also, incidental 
contamination from milk production, processing, 
transportation and distribution is considered as 
adulteration. 

Rajasthan is the largest state of India, second 
highest milk producer after Uttar Pradesh. The 
Rajasthan state has well defined 10 agro-climatic 
zones. About 65% population (i.e. about 56.5million) 
of the state is dependent on agriculture and allied 
activities for their livelihood. Urbanization and 
industrialization along with population explosion is 
ensuing the rampant practice of milk adulteration 9,13. 
It is a very common practice by the milk supplier 
to add water to milk to increase the volume of 
milk for financial gain and to overcome the gap 
between demand and supply. Diluted milk reduces 
its nutritional value, and contaminated water causes 
serious health problems. To compensate the dilution 
effect, add different types of cheaper ingredients and 
coloring matter which are harmful for health.
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 FSSAI’s National Survey on Milk Adulteration 
(2011) has revealed that a dangerous range of 
adulterants, including fat, solid-not-fat (SNF), 
neutralizers, acids, hydrogen peroxide, sugar, starch, 
glucose, urea, salt, soda, skimmed milk powder, 
formalin, vegetable fat and even detergent were 
found in milk samples across the country 7. These 
adulterants are hazardous and cause irreversible 
damage the human health. The Indian Council of 
Medical Research in an earlier report had mentioned 
that adulterants in milk caused food poisoning and 
gastrointestinal complications, the other synthetic 
compounds cause impairments, heart problems, 
cancer and even death 11. Hence, it is important that 
the consumer has to know the common adulterants 
and their effect on health. Hence, it is important 
that more studies should be carried out in different 
parts of India to generate data base and to know the 
status of quality of milk so as to monitor effectively 
and formulate various standards so as to safeguards 
human health.

Therefore, present study was planned under a 
Government RKVY project to generate database 
and to know the present status of milk quality in the 
different agro-climatic zones of Rajasthan.

MateRiaL and MethOd
The state of Rajasthan is having total 33 

districts spreads under ten agro-climatic zones 
(Table 1, Fig. 1). The samples were collected 
through random sampling procedure from different 
sources like milk vendors, animal farms, milk pooling 

booth, sweet shops and households during the 
duration of five years i.e. 2012 to 2017. From each 
district, 50 milk samples were analyzed amounting 
to total 1650 milk samples arising from different 
agro climatic zones of Rajasthan to monitor the 
presence of various adulterants. All the samples 
were collected in a sterilized container and carried 
to Advanced Milk Testing and Research Laboratory, 
PGIVER, Jaipur. Every sample was tested for basic 
milk parameters on MILKOTESTER (Rajasthan 
Electronic Instrumentation Limited, Jaipur) and then 
tested for milk adulterants like addition of water, 
starch, urea, soda, salt and detergent by standard 
chemical method described in Lab Manual 1, 
Manual of Methods of Analysis of Foods Milk and 
Milk Products 21. 

Fig. 1. Agro climatic zoness of Rajasthan

table 1. different agro-climatic zones of Rajasthan with districts and total number of collected 
samples

agro-climatic zones of Rajasthan districts Sample size

IA Arid Western plains Barmer, Jodhpur 100

IB Irrigated North, western plains Sriganganagar, Hanumangarh 100

IC Hyper-arid partially irrigated Zone Bikaner, Jaisalmer, Churu 150

IIA Irrigated drainage dry Nagaur, Sikar, Jhunjhunu, Region of Churu 150

IIB Transitional plain of Luni basin Jalore, Pali, Jodhpur Regions of Sirohi. 100

IIIA Semi-arid eastern plains Jaipur, Ajmer, Dausa, Tonk 200

IIIB Flood prone eastern plains Alwar, Dholpur, Bharatpur, Karoli, Sawai madhopur 250
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IVA Sub-humid southern plains Bhilwara, Sirohi, Udaipur, Chittorgarh 200

IVB Humid Southern plains Dungarpur, Udaipur, Banswara, Chittorgarh 200

V Humid South eastern plains Kota, Jhalawar, Bundi, Baran 200

ReSuLtS and diScuSSiOn 
A total of 1650 milk samples were tested at 

room temperature (29°C). The results depicted the 
percent adulteration in different agro-climatic zones 
of Rajasthan and are summarized in Table 2. All the 
samples tested for urea, soda, salt, detergent, starch 
and water. Results revealed that among different 
agro-climatic zones viz., IA, IB, IC, IIA, IIB, IIIA, IIIB, 
IVA, IVB and V, presence of urea detected as 0, 1, 
3.33, 16.66, 3, 7.5, 6.8, 0.6 and 3.5% respectively. 
Addition of urea gives false positive measurement for 
protein in milk and increases its thickness 1, provide 
whiteness and increase the consistency of milk, 
leveling the contents of solid-not-fat (SNF) as are 
present in natural milk. Urea is also used to prepare 
synthetic milk. It is a natural component of milk but 

if its concentration in milk exceeds 70mg/100ml it 
can be dangerous for health 12. Elevated urea levels 
may be associated with congestive heart disease, 
urinary obstruction, gastrointestinal disorders, as 
well as renal disease 17,20. Urea content in milk may 
also increase due to unbalanced feeding of cows. 
Regarding presence of soda in milk results revealed 
that among different zones, Soda was present in 
zone IA (13%), IB(4%), IC (2.66%), IIA (4.66%), IIB 
(2%), IIIA (10%), IIIB (4.8%) and V (33.5%), while 
absent in zone IVA (0) and IVB (0). This chemical 
is added to the milk to neutralize the acidity and 
thereby preventing it from turning sour during 
transport and also increase the shelf life of milk 20. 
Soda has been linked to obesity, kidney damage, 
certain cancers and elevated blood pressure 10. 

table 2. Percent adulteration in different agro-climatic zones of Rajasthan

agro climatic zones 
of Rajsathan

urea Soda Starch detergent Salt added water

ia (n=100) 0 (n=0) 13 (n=13) 0 (n=0) 0 (n=0) 0 (n=0) 54 (n=54)

ib (n=100) 1 (n=1) 4 (n=4) 3 (n=3) 27 (n=27) 4 (n=4) 85 (n=85)

ic (n=150) 3.33 (n=5) 2.66 (n=4) 1.33 (n=2) 20 (n=30) 0 (n=0) 41.33 (n=62)

iia (n=150) 16.66 (n=25) 4.66 (n=7) 4 (n=6) 3.33 (n=5) 5.33 (n=8) 54 (n=81)

iib (n=100) 3 (n=3) 2 (n=2) 0 (n=0) 0 (n=0) 2 (n=2) 10 (n=10)

iiia (n=200) 7.5 (n=15) 10 (n=20) 2.5 (n=5) 7 (n=14) 8.5 (n=17) 73.5 (n=147)

iiib (n=250) 6.8 (n=17) 4.8 (n=12) 4.4 (n=11) 6 (n=15) 1.2 (n=3) 62.4 (n=154)

iV a (200) 0 (n=0) 0 (n=0) 0 (n=0) 3 (n=6) 2 (n=4) 61.5 (n=123)

iVb (n=200) 6 (n=12) 0 (n=0) 0 (n=0) 3 (n=6) 0 (n=0) 28 (n=56)

V (n=200) 3.5 (n=7) 33.5 (n=67) 2.5  (n=5) 5 (n=10) 4 (n=8) 53 (n=106)

total (n=1650) 6 (n=99) 8 (n=132) 1.93 (n=32) 8.12 (n=134) 2.54 (n=42) 53.21 (n=878)

Addition of starch increases the total solids 
content of milk, up to a level which is acceptable by 
the consumers 3. Increased level of starch in body 
correspond the higher risk of type 2 diabetes 15. 

Starch adulteration was present only in zone IB(3%), 
IC (1.33%), IIA (4%), IIIA (2.5%), IIIB (4.4%) and V 
(2.5%) and absent in the rest of the zones. Salt in milk 
is mainly added to increase the corrected lactometer 
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reading 2. Results revealed that among different agro-
climatic zones viz., IA, IB, IC, IIA, IIB, IIIA, IIIB, IVA, 
IVB and V, presence of salt is 0, 4, 0, 5.33, 2, 8.5, 1.2, 
2, 0, and 4% respectively. Salt decreases the freezing 
point of watered milk and make up the appropriate 
density and can act as a slow poison for those suffering 
from hypertension and heart ailments. Detergent was 
added to emulsify and give the foamy appearance 
and whitening of milk while preparation 16. Adulteration 
with detergent was found in the zones IB (27%), IC 
(27%), IIA (3.33%), IIIA (7%), IIIB (6%), IVA (3%), 
IVB (3%) and V(5%). The detergent can cause food 
poisoning and other gastrointestinal complications. Its 
high alkaline level can also damage body tissue and 
destroy proteins.

Natural milk contains major portion as water, even 
water adulteration is found to be the predominant 
adulterant in milk. Addition of water to increase its 
volume is the most common practice of adulteration 
in India. Added water is a serious concern to the 
milk consuming community, from public health 
point of view. This not only decrease the nutritious 
value but addition of contaminated water is serious 
threat. To compensate the dilution effect some 
chemicals are added to milk. It was found that 
higher amount of water was present in all zones 
of Rajasthan. There might be chances of use of 
unsafe contaminated water which may be polluted 
with microorganisms and harmful chemicals 14. This 
may cause gastroenteritis and chemo toxicity to the 
consumers 4,6. Similar results reported by 18. 

Result presented in figure 2 indicates the 
percent adulteration of different adulterants in whole 
the Rajasthan state. Among the different adulterants, 
water adulteration is highest with 53.21%, followed 
by Detergent with 8.12% and soda with 8% was 
remarkably higher than the salt 2.54%. While urea 
was found 6% and starch present in only 1.93% 
samples. Results indicated water as most commonly 
used adulterant because it is easily available without 
any cost. However, the presence of detergent 
indicates the lack of hygiene and sanitation in milk 
handling and packing. Soda is also regularly used 
adulterant in Rajasthan state due to as it act as a 
neutralizer and increase the shelf life of milk and 
significant because In Rajasthan the climate 

temperature is very high (45 degree calculus) at 
which milk tends to curdle, hence to prevent curdling 
of milk, soda is used as a neutralizer in milk. Such 
scientifically planned studies should be carried out 
in different parts of India to generate data base to 
strengthen FSSAI to know the status of quality of 
milk so as to monitor effectively and formulate 
various standards to safeguards human health. 

Fig. 2. The percent adulteration in different climatic zones 
of Rajasthan

cOncLuSiOn 
The present study presents the overall scenario 

of milk adulteration in the state of Rajasthan 
showing that milk adulteration is taking place in 
various districts of the Rajasthan state with type 
of adulteration in respective district and agro-
climatic zone . Among the different adulterants, 
water adulteration is highest with 53.21%, followed 
by Detergent with 8.12% and soda with 8% was 
remarkably higher than the salt 2.54%. While urea 
was found 6% and starch present in only 1.93% 
samples. Further, it is important to have a quality 
regulation system and need to carry out more 
regular monitoring with awareness programmes to 
the different masses of society to sensitize about 
the ill health effects of milk adulteration.
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Climate change means change in one or more components of climate over a very long period which causes 
changes in land and ocean temperature, spatial and temporal precipitation pattern, sea level, sea, ice, 
vegetation, season and increases in the frequency and intensity of weather events. These changes affect 
livestock directly or indirectly. Direct effect includes growth, milk production, reproduction of livestock, 
change in different physiological parameters related to adaptation and increase in vector borne diseases. 
Different causative agents of emerging and re-emerging diseases increase or decrease in population 
according to climate. Indirect effects include reduction and/or non-availability of feed and water resources. 
Reductions of feed and water resources means qualitative and quantitative availability of feed and water so 
there is need to form different strategies to reduce climate change. It involves both human and livestock.

Key words: Climate change, Feed, Livestock, Temperature

Climate change means change in the state of the 
climate that can be identified (e.g. using statistical 
tests) by changes in the mean and/ or the variability 
of its properties, and that persists for an extended 
period, typically decades or longer 22. Anthropogenic 
greenhouse gases, primarily carbon dioxide and 
methane, are causing an increase in the amount 
of solar radiation that gets reflected back to earth. 
The atmospheric concentrations of greenhouse 
gases have increased since the pre-industrial era 
due to human activities, primarily the combustion 
of fossil fuels and land use change 25. In response, 
changes in the Earth’s climate over the 20th century 
have accelerated beyond normal environmental 
conditions. Some of the changes include increase 
in land and ocean temperatures, changes in spatial 
and temporal precipitation patterns, sea level 
rise, sea ice, vegetation, season and increases in 
the frequency and intensity of weather events 25. 
Generally climate change is associated with an 
increasing global temperature. Various climate 
model projections suggest that by the year 2100, 
mean global temperature may be 1.1–6.4 °C warmer 

than in 2010. The difficulties facing by livestock is 
extreme weather, e.g. intense heat waves, floods 
and droughts. In addition to production losses, 
extreme events also result in livestock death 14.

Animal responses vary greatly between species, 
but climatic changes lead to disruption of biotic 
interactions, such as predator/prey interactions, and 
changes to ecosystem composition and functioning 24. 
Habitat fragmentation and loss, competition from 
invasive species, natural disturbances, pollution 
and other human induced issues have already been 
stressing animal populations and are expected 
to increase and compound with climate change 
factors 31. The projected increase in temperatures 
over the next centuries is expected to lead to mass 
extinctions and have drastic, irreversible effects on 
biodiversity and ecosystems 22. Climate change 
can affect individual organisms, populations, 
species distributions, and ecosystem function and 
composition both directly and indirectly 2. While the 
long term impacts and existing trends still need 
more research, and may not always link directly to 
climate change, climatic changes are affecting all of 
the physical and biological systems on the planet 22.1 Corresponding author: Senior Research Assistant, LRS, 

AAU, Anand. Email: patelnitin2076@gmail.com
2 Professor & Head, Sardarkrushnagar, Dantiwada Agricultural 

University, Gujarat
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hiStoRy iN iNdia RegaRdiNg Climate 
ChaNge

heat wave: Populations in high-density urban 
areas with poor housing will be at increased risk with 
increasing frequency and intensity of heat waves, 
partly due to the interaction between increasing 
temperatures and urban heat-island effects 50. More 
than 18 heat waves were reported between 1980 to 
1998, in that in year 1988’s heat wave had affected 
more than 10 states and caused 1300 deaths 10, 11. 
In year 1998, 1999, 2000 in Odisha state and in 
2003 in Andhra Pradesh 2000, 91, 29 and more than 
3000 deaths occurd, respectively 21, 35. In year 2005 
Bhubneshvar, in 2010 Ahmedabad, Idar and Deesa, 
in 2012 Delhi experienced highest temperature i.e. 
46.3ºC, 46.9 ºC, 48.5 ºC, 47.3 ºC and 41.57 ºC, 
respectively. These extreme weather conditions 

reported from various parts of India in the recent 
past could be attributed to global climate change.

Flood: In 2004 in Bihar state, in 2005 Mumbai, 
in 2008 again Bihar state and in 2015 Gujarat state 
(Banaskantha, Patan and Kutch) experienced 
heavy rain fall and due to that 885, 600, 434 and 
72 human deaths occured, respectively. Due to 
flood not only human death occurs but on other 
side animals deaths also occur. In 2004 in Bihar 
state 3272 animals died likewise in 2015 in three 
districts of Gujarat state i.e. Banaskantha, Patan and 
Kutch lost 42,609 animals and property worth 2000 
crore got damaged. Year 2016 remained deadly for 
many states like in Arunachal Pradesh 38, in Assam 
36, in Bihar 95, in Gujarat 47, in Madhya Pradesh 
70, in Maharashtra 81, in Uttar Pradesh 32 and in 
Uttarakhand 72 deaths occured.

table 1. damage due to Cyclonic Storms/heavy Rains /Flash Floods/landslides in coastal states of 
india (2010-2011)

State / uts No. of human lives 
lost

No. of cattle 
lost

No. of houses 
damaged

Cropped area affected 
(lakh hectare)

Andhra Pradesh 171 17230 38152 20.86

Gujarat 232 541 4735 0.67

Goa 1 1 101 -

Karnataka 82 215 14400 0.1

Kerala 103 87 15328 0.03

Maharashtra 8 5 9 -

Odisha 10 260 5339 0.3

Tamil Nadu 203 5436 325080 4.17

West Bengal 112 7 180374 0.3

Andaman and Nicobar islands 6 - - -

Puducherry - - 346 0.01

India 2310 48778 1338619 45.75

Climate ChaNge
temperature: March 2016 saw the highest 

globally-averaged land surface temperature among 
all months in the historical record, at 2.35°C (4.23°F) 
above the 20 century average. February had the 
second highest all-time monthly temperature, at 

+2.24 °C (+4.03 °F) and April had the fifth highest, 
at +1.85 °C (+3.33°F). The following table lists the 
global combined land and ocean annually-averaged 
temperature rank and anomaly for each of the 12 
warmest years on record (2003, 2006, and 2007 tie 
as 10 warmest) 40. 
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table 2. Climate change over the years 1880-2016

Rank 1 = Warmest (Period: 1880 – 2016) year anomaly °C anomaly °F
1 2016 0.94 1.69

2 2015 0.90 1.62

3 2014 0.74 1.33

4 2010 0.70 1.26

5 2013 0.67 1.21

6 2005 0.66 1.19

7 2009 0.64 1.15

8 1998 0.63 1.13

9 2012 0.62 1.12

10 (tie) 2003 0.61 1.10

10 (tie) 2006 0.61 1.10

10 (tie) 2007 0.61 1.10

Source 40

The ocean has a much higher heat capacity 
than land and thus anomalies tend to vary less over 
monthly timescales. During the year 2016, the global 
monthly ocean temperature anomaly fell from +0.85 
°C (+1.53 °F) in January to +0.61 °C (+1.10 °F) in 
December, a difference of 0.24°C (0.43°F) 40

. 

Sea level: The mean rate of global averaged 
sea rise was 1.7± 0.5 mm/yr between 1901 to 2010, 
2.0 mm/ yr between 1971 to 2010 and 3.2 mm/yr 
between 1993 to 2010 26,27. The expected rise from 
1900 to 2100 is 9 to 88 cm with mid-estimate of 
48 cm but the recent study shows that rise in sea 

level is much greater than the earlier estimation in 
the IPCC and other scientific studies 26,42

. Based 
on revised estimated the SLR will be between 1.0 
m to 2.0 m until 2100, compared to 0.4 m to 1.0 m 
earlier. Storms and tropical cyclones besides SLR 
led to significant effects at coastal regions, directly 
through changes in extreme winds and indirectly by 
storm surges and large waves 39. 

green house gases (ghg): Carbon dioxide 
(CO2), methane (CH4), nitrous oxide (N2O) and 
halocarbons are the main four long – lived 
greenhouse gases resulted because of major human 
activities. Use of fossil fuels is main reason for global 
increase in carbon dioxide concentrations 22,23. India 
emits low GHG compared to other countries. Since 
1850 India accounts only 4% of global cumulative 
energy related emissions, compared to 16% and 
15% for the United States and China, respectively3. 
Likewise production of CO2, India produces 2 tons 
per capita compared United States i.e.20 tons 
and China i.e.8 tons. Livestock produces 44% 
methane from enteric fermentation (eructation 
in ruminants) and manure decomposition, 27% 
CO2 from production and transport of animal 
products and feed and 29% N2O from manure and 
fertilizer15. Monogastric animals like swine and 
poultry produces small amount of enteric CH4 but 
their manure produces significant amount of GHG 

Source54 

Fig. 1. Land and Ocean Temperature Charges
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gases so here is need to maintain or improve feed 
conversion efficiency in these species 18.

glacier and ice melting: The melting of Shiva 
Lingam (made with ice naturally) in the holy cave of 
Amaranth in Jammu and Kashmir is a clear 
indication of increasing temperature in the Himalayan 
region8. It is estimated that the Himalayan glaciers 
will shrink to 100,000 square km (38,610 square 
miles) from 500,000 square km (193,100 square 
miles) by 2030 if the current pace of global warming 
continues 31. The arctic has warmed at about twice 
the rate as the rest of the planet. Decreasing sea 
ice extent has been documented over the past 30-40 
years (Fig. 1), and coincides with warming 
temperatures 51.

Fodder production: Indian agriculture, and 
thereby India’s food production, is highly vulnerable to 
climate change largely because the sector continues 
to be highly sensitive to monsoon variability. After all, 
about 65 percent of India’s cropped area is rain-fed. 
Rajasthan, Gujarat, Maharashtra, Madhya Pradesh, 
Karnataka and Uttar Pradesh have most the districts 
with very high vulnerability to climate change. Wheat 
and rice, two crops central to nutrition in India, have 
been found to be particularly sensitive to climate 
change. Wheat growth in northern India is highly 
sensitive to temperatures greater than 34°C 7. The 
Intergovernmental Panel on Climate Change (IPCC) 
report of 2007 echoed similar concerns on wheat 
yield: a 0.5°C rise in winter temperature is likely 
to reduce wheat yield by 0.45 tonnes per hectare 
in India. Acute water shortage conditions, together 

with thermal stress, will affect rice productivity even 
more severely.

The impact of climate change on fodder 
production also impact on animals which are fed on 
that fodder because climate change affects yield, 
quality and price of forage. The photosynthesis of 
C4 feed crops- corn, sorghum, millet (C4 plants are 
called so because the CO2 is first incorporated into a 
4-carbon compound. Their stomata are open during 
the day) is more efficient, their heat and drought 
tolerance is better than those of the C3 crops-wheat, 
barley, rye, oat, sunflower, alfalfa, soy. (C3-plants – 
with stomata open during the day – get their name 
from CO2 being first incorporated into a 3-carbon 
compound. Their adaptive value is more efficient 
under cool and moist conditions and under normal 
light. Thus for instance C3 plants will face more 
stress in consequence of higher temperatures and 
of any eventual decline in the annual amount and/or 
change in the annual distribution of precipitation. For 
this reason the selective breeding of plants will have 
to focus on selecting for drought resistant varieties 
of C3 plants in order to avoid loss of yields4.

diseases: The Ebola hemorrhagic fever, 
Rift valley fever, avian influenza H5N1, plague 
and Nipah virus are examples of newly emerging 
zoonotic diseases. Temperature and humidity are 
considered as a key feature of weather for dynamics 
of vector population and disease transmission. 
Clean water is known to promote breeding of 
vectors-mosquitoes like anopheles (Malaria), 
culex (Japanese encephalitis) and aedes (Dengue 
and chikungunya) while polluted water promotes 
breeding of Culex quiquefasciatus (Filariasis 
vector) 29. The damage caused by vector-borne 
zoonosis is enormous. In India, seven genera 
of hard ticks and three genera of soft ticks have 
been reported1. The most important genera are 
Hyalomma, Haemaphysalis, Rhipicephalus and 
Argus. Soil in several villages was found to be 
infested with two species of sandflies, Phlebotomus 
argentipes Annandale and Brunetti and P.papatasi 45. 
The flea species Xenopsylla cheopis is prevalent 
in many parts of the country 43. The presence of 
Leptotrombidium deliense, the scrub typhus vector, 

Source37

Fig. 2. Average annual arctic sea ice extent
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in the Eastern Himalayas 52 has also been reported. 
In India, Japanese encephalitis virus has been 
isolated from 16 species of mosquitoes 20. Avian 
influenza (H5N1) outbreaks were first reported 
in the SEA region in 2003. Sporadic outbreaks 
are continuing in many countries including in 
Bangladesh (2007), India (2006-2007), Indonesia 
(2004-2007), Myanmar (2006-2007) and Thailand 
(2003-2006). All these countries with the exception 
of Indonesia adopted a stamping-out policy for the 
control and eradication of avian influenza outbreak 
in poultry. The swine flu (H1N1) is a viral infection 
that originated from pig and was first isolated 
from pig in 1930. The World Health Organization 
elevated the worldwide pandemic alert level to 
phase 5 (called when there is a strong signal that a 
pandemic is imminent and that the time to finalize 

the organization, communication and implantation 
of the planned mitigation measures is short), on 29th 
April, 2009. On 11th June, 2010 WHO raised the level 
to phase 6 (highest level) indicating that the flu has 
spread worldwide.

Comfort zone of animal 

table 3. Stress level as per thi

thi Stress level Comments

<72 None

72-79 Mild Dairy cows will adjust by seeking shade, increasing respiration rate and dilation of the blood 
vessels. The effect on milk production will be minimal

80-89 Moderate 
Both saliva production and respiration rate will increase. Feed intake may be 
depressed and water consumption will increase. There will be an increase in body 
temperature. Milk production and reproduction will be decreased

90-98 Severe 
Cows will become very uncomfortable due to high body temperature, rapid respiration 
(panting) and excessive saliva production. Milk production and reproduction will be 
markedly decreased.

> 98 Danger Potential cow deaths can occur

The stress levels are based on observations for 
Bos taurus cattle and mild stress for Bos indicus 
cattle would not be expected to occur until the upper 
ranges of the severe stress category displayed for 
Bos taurus.

diReCt eFFeCtS oF Climate ChaNge oN 
liveStoCK

Heat stress causes most significant effect on 
livestock production among all other parameters 
of climate. Heat stress results in a significant 

financial burden to livestock producers through 
decrease in milk component and milk production, 
meat production, reproductive efficiency and animal 
health. Thus, an increase in air temperature, such 
as that predicted by various climate change models, 
could directly affect animal performance. Pest 
and diseases have spread to higher altitudes and 
latitudes due to warmer temperatures and milder 
winters 23. Many diseases are expected to become 
more lethal or spread more rapidly as the climate 
warms 41.

Fig. 3. Environmental temperature
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table 4. effect of climate change on livestock

growth milk Production Reproduction adaptation disease

Body weight Milk production Estrus expression Respiration rate  Vector born disease

Body condition 
score

Milk quality  Fertilization  Rectal 
temperature Trypanosomiasis

 Average daily wt 
gain

Lactose  Conception rate  Cortisol  Bovine viral diarrhoea

 Feed intake  Milk fat Folliculogenesis  Heat shock 
protein  Rift valley fever

 Feed conversion 
efficiency

Solids Not Fat Spermatogenesis  Thyroid 
hormone

Theileriosis

 Allometric 
measurements  Milk protein

Estradiol
/ Testosterone  Water intake

Above mentioned factors reduces the production and cause severe economic losses.

iNdiReCt eFFeCtS oF Climate ChaNge 
oN liveStoCK

Reduction or non-availability of feed and water 
resources are major factors affecting livestock 
production indirectly. Climate change has the 
potential to impact the quantity and reliability of 
forage production, quality of forage, water demand 
for cultivation of forage crops, as well as large-
scale rangeland vegetation patterns. In the coming 
decades, crops and forage plants will continue to 
be subjected to warmer temperatures, elevated 
carbon dioxide, as well as wildly fluctuating water 
availability due to changing precipitation patterns. 
Climate change can significantly affect productivity 
of livestock, species composition, and quality with 
potential impacts not only on forage production but 
also on other ecological roles of grasslands 16. Due 
to the wide fluctuations in distribution of rainfall in 
growing season in several regions of the world, the 
forage production will be greatly impacted. With the 
likely emerging scenarios that are already evident 
from impact of the climate change effects, the 
livestock production systems are likely to face more 
of negative than the positive impact. Also climate 
change influences the water demand, availability 
and quality. Changes in temperature and weather 

may affect the quality, quantity and distribution 
of rainfall, snowmelt, river flow and groundwater. 
Climate change can result in a higher intensity 
precipitation that leads to greater peak run-offs and 
less groundwater recharge. Longer dry periods may 
reduce groundwater recharge, reduce river flow 
and ultimately affect water availability, agriculture 
and drinking water supply. The deprivation of water 
affects animal physiological homeostasis leading to 
loss of body weight, low reproductive rates and a 
decreased resistance to diseases 36. 

mitigatioN StRategieS 
Feed Changes: Given that feed production 

accounts for about 47% of livestock emissions 15, 
it is a key target for mitigation. However, there are 
a number of welfare concerns with some of the 
current proposals to reduce emissions using feed 
alterations. 

Finishing Feedlot Cattle: One strategy for 
mitigating methane emissions with feed changes 
is by including more concentrates in addition to, or 
in place of, a proportion of dietary forage. Although 
emissions per animal may rise as productivity 
improves, there is generally a reduction in the 
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greenhouse gases released on a per kg-product 
produced basis 19,28. 

Feed additives: Feed additives can be used 
to inhibit CH4 production in a variety of species. 
However, some dietary additives that are being 
tested have potential animal health concerns. For 
example, in vitro studies have shown that fumerate 
can work as an alternative to CH4 as a sink for H2 
in the rumen, but feeding fumerate in its free acid 
form can lower rumen pH and inhibit fiber digestion, 
while feeding it in salt form can induce toxicity. 
Effective doses may well exceed current dietary 
recommendations 38. Especially in low protein diets, 
nitrates are also potential CH4 mitigation agents. 
However, the intermediate product from nitrate 
metabolism, nitrite, is toxic, and so feeding it requires 
a gradual acclimation to a high dietary intake in order 
to avoid nitrite toxicity 2,19.

genetic Selection: In general, as animals 
become more productive, greater feed intake 
is needed to support the energy requirements 
associated with growth or lactation, but the 
proportion of total energy requirements required for 
maintenance decreases 53. Thus the feed input per 
unit of product produced is reduced. Further, with 
increases in productivity, fewer animals are needed 
to reach a given level of output 53. 

growth and yield Promoting biotechnologies: 
Some authors are calling attention to the wide 
application of growth promoting technologies, 
including β-adrenergic agonists (βAAs) and 
recombinant bovine somatotrophin (rbST), for their 
climate change mitigation potential 5,47. Zilpaterol 
hydorchloride and ractopamine hydrochloride are 
βAAs that are used as feed additives in grain rations 
for cattle 34. βAAs are fed in a 20–40 day period prior 
to slaughter to improve feed efficiency and weight 
gain 32. The growth hormone rbST is used in the dairy 
industry to increase milk yield and feed conversion 
efficiency 5. However, both rbST and βAAs are cause 
for substantial animal welfare concern 12,34,44. 

Species Shifts: In addition to increasing 
productivity within species, the current global trend 
toward intensively producing greater numbers of 
non-ruminant animals—pigs and chickens—is often 

viewed as a more efficient form of meat production 
compared to traditional ruminant cattle, sheep and 
goat rearing systems17,48. To meet the growing 
demand for animal protein in emerging economies 28, 
the expansion in supply is largely coming from 
increased local production, as opposed to from 
imports 49, and in these regions, livestock systems 
are rapidly shifting toward monogastric species. 
Monogastrics have improved GHG efficiencies 
compared to cattle. Cattle accounted for 77% of 
total non-CO2 GHG emissions from the livestock 
sector in 2000, while monogastrics accounted for 
just 10% 17. It takes at least three times as much 
land to produce one kilo gram of beef as it does to 
produce one kilogram of pork or chicken 9. Cattle 
contribute about seven times the CO2-eq. emissions 
of pigs and chickens 15. This biological difference 
can be explained by three main factors: greater feed 
efficiency, lower enteric CH4 emissions, and faster 
rates of reproduction.

improved manure and land management: 
In addition to improving animal health, nutrition 
or longevity, a great many more climate change 
mitigation options remain that could be used 
without negatively affecting the welfare of animals. 
Ruminants may be key parts to well-managed, 
mixed crop-livestock systems, helping to reduce a 
number of environmental impacts 33. Well-managed 
grazing can improve soil organic carbon and 
nitrogen content 13 and partially offset net GHG 
emissions 46. Most manure management options are 
probably welfare-neutral, unless collection systems 
require intensive confinement of animals 19 provide 
a thorough summary of such options including 
reducing manure storage time, composting, and 
carefully timed land application. Several techniques 
for manure application also hold mitigation promise, 
for example subsurface application, application 
during non-rainy periods, and controlling soil 
pH. Perennial crops can be used to improve soil 
structure, water retention capacity and, in turn, 
carbon sequestration capacity 6.

CoNCluSioN
Climate change occurring in world which affects 

both human and livestock directly and/or indirectly 
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so there is need to act upon this climate change and 
form different strategies to mitigate it. 
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ABSTRACT

Eighteen crossbred (Hampshire x Local) growing pigs of 3 months of age attaining about 19-20 kg body 
weight were randomly divided into 3 treatment groups of 6 pigs each and were replicated twice. The pigs 
under the different treatment groups were offered ad libitum standard grower ration supplemented with 
three different forms of mineral mixtures i.e. inorganic @ 1.5 Kg, T1; organic @ 100 g T2; and chelated 
inorganic @ 250 g per 100 Kg of the ration T3 for 90 days. Weight gain, feed intake and feed conversion 
ratio were 42.5± 0.71, 47.17± 0.30 and 41.00± 0.93 kg; 169.44± 3.04, 162.29± 3.00 and 167.02± 3.45 kg; 
3.99± 0.08, and 3.44± 0.06 and 4.07± 0.04 for T1, T2 and T3 groups respectively. The serum mineral level 
showed no significant difference regarding calcium (Ca) and iron (Fe) among different treatment groups 
at 4.5 months of age. But the serum copper (Cu) and zinc (Zn) level were significantly higher (P<0.05) in 
the group which was fed with organic source of mineral than other two groups. 

Key words: Growth performance, Hampshire x Assam Local pigs, Minerals

Minerals constitute a small percentage of 
pig’s diet which are required for most of the body 
metabolic reactions and are important factors for 
growth, immunity and other body functions. The 
amount of a given mineral that an animal absorb 
depends on concentration of that mineral in the diet, 
the mineral source and the mineral status of the 
animal 1. Traditionally, minerals are supplemented 
in the form of inorganic salts, but the availability of 
minerals in different sources differs considerably. 
Strategy for reducing trace mineral quantity in the 
diet is the inclusion of mineral sources that may 
have greater bioavailability than the alternative 
inorganic form 2. Possible chelation interaction 
may occur between macro and micro mineral in 

the lumen of digestive tract which could possibly 
affect the absorption and biological function of the 
mineral 3. Some studies have shown that, organic 
trace minerals when introduced in the livestock diets 
are more bio-available than inorganic form. Increased 
bioavailability of the organic minerals may be due 
to the action of some components in the absorption 
process 4. Chelated minerals are minerals that 
bound to some non - metal entity, particularly amino 
acids, referred as ligand. These are also used for 
supporting normal growth, building strong muscles 
and bone, improving immune system function and 
overall health. Mineral supplements provided as 
chelated minerals have a dramatically improved 
absorption as compared to simple inorganic mineral 
salts as they are more bio-available likely due to 
reduce incidence of antagonism with other dietary 
constituents in the gastro-intestinal tract 5.

Hence, keeping in view to these facts, an 
experiment was designed to study the comparative 
efficacy of different sources of minerals viz, inorganic, 
organic and chelated, on growth performance and 
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serum levels of minerals of crossbred (Hampshire 
x Assam Local) grower pigs.

MATERIALS AND METHOD
Eighteen crossbred (Hampshire x Assam Local) 

growing pigs of 3 months of age about 19-20 kg 
body weight were randomly divided into 3 treatment 
groups of 6 pigs each and were replicated twice. The 
experiment was conducted for 90 days. Housing, 
floor space and other managemental activities 
were maintained as per standard practices. The 
animals were vaccinated against swine fever and 
deworming was done before starting the experiment 
with Fenbendazole. 

The pigs under the different treatment groups 
were offered ad libitum standard grower ration 
(Table 3) maintaining CP 18 percent and ME 3170 
Kcal / Kg as per BIS (2001) standard supplemented 
with three different forms of mineral mixtures i.e. 
inorganic @ 1.5 Kg, T1; organic @ 100 g T2; and 

chelated inorganic @ 250 g per 100 Kg of the ration 
T3.

Body weights of the individual pigs were 
recorded fortnightly early in the morning. The daily 
feed intakes were calculated from the difference 
of quantity of feed offered and the residual feed 
collected in the next day morning. Blood was 
collected from three pigs of each group, from anterior 
vena-cava following standard method and serum 
was separated and analyzed for different mineral 
contents. The data were analyzed by ANOVA using 
software system SAS (version 9.3) and Duncan’s 
multiple range tests was used for comparing the 
groups.

RESULTS AND DISCUSSION
The mean total body weight gain, feed intake, 

feed conversion ratio (FCR) and average daily gain 
(ADG) under different treatment groups for 90 days 
has been tabulated (Table 1).

Table 1. Mean total body weight gain, feed intake, feed conversion ratio and average daily gain under 
different treatment groups

Parameters Groups
Inorganic (T1) Organic (T2) Chelated inorganic (T3)

Body weight gain (kg) 42.5 ± 0.71 47.17 ± 0.30 41.07 ± 0.93
Feed intake (kg) 169.44± 3.04 162.29 ± 3.00 167.02 ± 3.45
FCR 3.99 ± 0.08 3.44 ± 0.06 4.07 ± 0.62
ADG 0.505 ± 0.008 0.559 ± 0.003 0.491 ± 0.01

Mean values of weight gain, feed intake and feed 
conversion ratio is not significantly different among 
the groups. Similar observations were reported 
regarding average daily gain, average daily feed 
intake and overall growth performance of pigs when 
piglets were supplemented with either organic or 
inorganic source of minerals 6. The result of feed 
conversion ratio is also in accordance with earlier 
findings where organic and inorganic sources of 
minerals were used in the diet of growing – finishing 
swine 7. The efficacy of chelated copper (Cu) and 
zinc (Zn) sources were also reported to be similar 
in terms of growth performance to that of high levels 
of inorganic Cu and Zn 8.

Serum mineral levels under different treatment 
groups are presented in Table 2. At the mid of the 

experiment (4.5 months of age), the serum calcium 
(Ca) and iron (Fe) levels of the pigs were similar 
among the three different dietary treatments. But 
the serum copper (Cu) and zinc (Zn) level were 
significantly higher (P<0.05) in the groups which was 
supplemented with organic mineral source (T2) than 
other two corresponding groups (T1 and T3). There 
is significant difference (P<0.05) in cobalt level 
between organic and chelated inorganic mineral 
supplemented group. No significant difference has 
been observed among the groups in serum Ca, Fe 
and Co levels at 6 months of age. But the serum Cu 
level was significantly higher (P<0.05) in the group 
(T2) where organic mineral was supplemented than 
other two corresponding groups (T1 and T3). The 
serum Zn level was also significantly higher (P<0.05) 
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in the group where organic mineral source was 
supplemented than the inorganic mineral source 
supplemented group. Higher levels of serum Fe and 
Zn levels were reported by earlier workers 9 when 
the pigs were supplemented with organic source of 
trace minerals than inorganic source. It may be due 
to the fact that organic mineral are generally more 
easily absorbed by animals compared to traditional 
inorganic mineral salt 1. Adding organic trace mineral 
to the diet may minimize chelation interaction with 
minerals and other dietary factors 10.

The better growth performance exhibited by the 
pigs supplemented with organic source of minerals 
can be related to its store in the liver, blood, serum 
and bone. It appears that, organic trace minerals are 
absorbed more efficiently, and their retention in the 
body is higher than that of similar minerals in their 
inorganic form. The differences in the magnitude 
of responses of trace minerals may be related to 
differences in bioavailability.

Table 2. Serum mineral levels of different treatment groups at initial, mid and end of the experiment

Minerals 3 months 4.5 months 6 months
Calcium (mg/dl)
T1 15.93 ± 0.08 15.37± 0.24 15.6±0.15
T2 15.8± 0.05 18.43±1.48 18.28±0.72
T3 16.6 ± 0.15 15.65±1.27 15.23±1.85
Iron (µg/dl)
T1 88.63±2.21 89.67±2.15 91.47±2.54
T2 85.6±1.70 93.57±0.52 94.3±0.58
T3 83.87±0.82 94.33±1.96 92.2±1.59
Copper (µg/dl)
T1 22.49±0.51 24.7±1.97b 25.01±2.03b

T2 20.78±0.46 33.67±1.47a 33.72±2.09a

T3 24.05±0.87 26.8±0.54b 27.4±0.34b

Zinc (µg/dl)
T1 60.78±0.70 60.43±1.42b 58.88±1.88b

T2 61.63±0.66 74.46±2.39a 69.41±3.81a

T3 61.2±0.75 62.77±0.82b 61.72±0.88ab

Cobalt (µg/dl)
T1 5.72±0.20 6.01±0.41ab 5.63±0.26
T2 5.93±0.008 7.99±0.94a 8.18±1.27
T3 5.59±0.25 5.47±0.34b 5.67±0.15

Means bearing different superscripts in a row differ significantly (P<0.05)

Table 3. Composition of the grower ration

Ingredients Amount (kg)
Maize 54.78
Rice polish 10.0
GNC 21.22
FM 7.0
Fat 5
Mineral mixture 1.5
Salt 0.5
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CONCLUSION
The present investigation showed that, there 

was no significant influence of different sources 
of minerals on body weight gain, feed intake and 
feed conversion ratio of pigs. The serum levels of 
some minerals are significantly higher in case of 
organic sources. Organic mineral @100g per 100 
Kg of ration can be added for better performance 
in grower pigs.
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ABSTRACT

The study was conducted to evaluate production traits using records of 462 Sahiwal cows, spread over 
a period of 15 years (1997-2011), maintained at Livestock Research Centre, National Dairy Research 
Institute, Karnal. Data was analyzed by least squares technique to examine the effect of non-genetic 
factors on various economic traits in zebu cattle. Overall least squares means of total milk yield (TMY), 
milk yield per day lactation length (MY/LL), milk yield per day calving interval (MY/CI) were 1760.62±32.96 
kg, 6.34±0.74 kg and 4.40±0.83 kg, respectively. Effect of season of calving was significant (P<0.01) on 
MY/LL. Period of calving and lactation order had significant (P<0.01) influence on all three production 
parameters, i.e. TMY, MY/LL and MY/CI. Animals of first period of calving (1997-1999) excelled in milk 
production performance than those of other periods. Productive performances of pluriparous animals 
were found better than primiparous cows. The results of this study revealed that most of milk production 
traits in zebu cattle were significantly affected by environmental factors. Therefore, management is an 
important criterion to improve environmental condition, which will ultimately improve both productive and 
reproductive performances in Sahiwal cows. 

Key words: Milk yield, Non-genetic factors, Sahiwal cattle

Sahiwal is considered as one of the best dairy 
cattle breeds in the tropics. It is the native of 
Montgomery district of Pakistan. It is widely found in 
many warm humid countries of the world because of its 
well-known resistance to tropical diseases, endurance 
to hot climate of tropics, low cost of maintenance and 
higher percentage of milk constituents 4. Environment 
has an important bearing not only on the productive 
performance but also on the reproductive efficiency of 
the dairy animals. Prolong high ambient temperature 
coupled with high humidity under Indian conditions 
makes the animal uncomfortable and significantly 
affects the economic traits of Zebu cattle. In dairy 
animals both production and reproduction traits are 
low to moderately heritable, which indicates that the 
major part of variation in these traits is governed 
by environmental factors that can be minimized by 
efficient managemental practices. It has been reported 

that the traits of economic importance significantly 
influenced by non-genetic factors in Sahiwal cattle8, 10. 
Therefore, efficient management of animals during 
adverse climatic conditions is a key factor to maintain 
animal’s productive and reproductive efficiency at 
optimum level. Thus, the present investigation was 
conducted to study the effect of different non-genetic 
factors on the milk production traits of Sahiwal cattle 
at organized dairy herd.

MATERIALS AND METHODS
The present investigation was conducted on 462 

Sahiwal cattle maintained at Livestock Research 
Centre of ICAR-National Dairy Research Institute 
(NDRI), Karnal, Haryana. Study area is located 
at 29o 42′N latitude and 72o 02′E longitude with an 
altitude of 250 m above the mean sea level in the bed 
of Indo-Gangetic alluvial plain. A subtropical climate 
with maximum air temperature during summer about 
45-48 oC and minimum temperature during winter 
near to 1- 4 oC prevails in the area. In the study 
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area relative humidity ranges between 41-85% and 
annual rainfall between 760-960 mm. 

Source of Data

The data for present study were collected from 
history sheets of Sahiwal cattle maintained at Dairy 
Cattle Breeding division of ICAR-National Dairy 
Research Institute, Karnal. The data comprising of 
production and reproduction records of Sahiwal cattle 
spread over a period of 15 years (1997-2011) were 
utilized for this study. The performance traits examined 
were total milk yield (TMY), milk yield per day lactation 
length (MY/LL) and milk yield per day calving interval 
(MY/CI) of Sahiwal cattle. Lactation records of less 
than 100 days and incomplete lactations for any 
recorded reasons were not taken into the study.

In the present investigation, for evaluating the 
effect of season of calving the whole data was 
classified into four major seasons in the year viz. 
winter (December to March), summer (April to June), 
rainy (July to September) and autumn (October and 
November); in case of period of calving, data was 
grouped into 5 periods of 3 consecutive years. Sixth 
and above lactation’s data was grouped together due 
to less number of observations after 5th lactation order.

The influence of various non-genetic factors on 
different production parameters was studied by least 
squares analysis of variance, using the technique 
described by Harvey3. 

RESULTS AND DISCUSSION

Total milk yield (TMY) 

The overall least squares mean for TMY was 
1760.62±32.96 kg (Table 2). The present finding 
was observed near to the average values of TMY 
reported by6. However,13 have reported higher 
estimates of TMY in comparison to present study; 

while it is higher than the averages of TMY reported 
by10, 11 in Sahiwal cattle. The differences in the 
estimates of average TMY in Sahiwal cattle reported 
by many researchers could have been due to 
sampling variations, as many were based on small 
and different number of observations or herd to herd 
differences or differences that have occurred in time 
depending on the period to which the data pertained.

 TMY was not found sensitive to seasonal 
variations (Table 1), which was supported by2; while9, 

16 observed significant effect of season of calving 
on TMY in Sahiwal cattle. We observed significant 
(P<0.01) effect of period of calving on TMY (Table 
1) that was in agreement with1, 9, 10. The Highest 
average TMY (2218.57±42.87 kg) was found in 
animals calved during the period of 1997-1999, while 
the lowest (1499.10±63.45 kg) value was observed 
for the period of 2003-05. Though there was sharp 
decline observed in TMY up to third period (2003-
2005), which was followed by significant increase 
in TMY in later periods. But, there was not any 
specific trend observed in TMY across different 
periods. The differences in TMY over the periods 
might be attributed to the differential culling levels 
on the basis of production and difference in feeding 
and managemental practices besides the changing 
genetic structure of the population. Lactation 
number affected TMY significantly (P<0.01) (Table 
1) which was supported by1, 10, 16. Averages of least 
squares means of TMY across parities indicated 
that it has been increased along with lactation order. 
The TMY of first lactation cows was found lowest 
(1484.38±56.93 kg) among different parities that 
might have been associated with the first exposure 
of primiparous animals to calving and lactation 
stresses along with suboptimal growth of mammary 
system along with low plasma level of milk secreting 
hormones in comparison to plueriparous animals.

Table 1. Environmental factors affecting economic traits of Sahiwal cattle

Sources of variation
TMY MY/LL MY/CI

df F-value df F-value df F-value
 Season 3 1.61 3 5.91** 3 1.88
 Period 4 18.14** 4 14.59** 4 22.40**
 Lactation order 5 6.08** 5 26.48* 5 14.24**
 Error 1339 1066 1059

**significant at 1% level (P< 0.01)
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Milk yield per day lactation length (MY/LL) 

The overall average MY/LL in the present study 
was 6.34±0.74 kg (Table 2). The results of the 
present study revealed that the season of calving 
had statistically significant (P<0.01) influence on 
the MY/LL (Table 1). Similar findings were also 
reported by7, 12. The cows calved in winter season 
had the maximum MY/LL of 6.62±0.97 kg followed 
by the autumn calver (6.54±0.19 kg) (Table 2), 
whereas the animals calved during rainy season 
had the lowest MY/LL (5.06±0.14 kg). The higher 
MY/LL of animals calved in winter and autumn 
seasons might be correlated with availability of 
good quality green fodder in sufficient quantity 
during winter season. On the contrary, the animals 
calved during rainy season had the lowest MY/LL 
(5.96±0.14) that might be because of hot and humid 
environmental conditions which not only induced 

stress to the animals but also made them susceptible 
to infections. The period of calving had statistically 
significant (P<0.01) influence on MY/LL (Table 1), 
which were in accordance with the findings of 12, 14. 
Average MY/LL of Sahiwal cows was highest in the 
first period then there was a sharp decline in next 
period, after that performance was improved in later 
periods. Lactation order had statistically significant 
(P<0.01) influence on the MY/LL (Table 1). 14, 15were 
also reported significant influence of lactation order 
on MY/LL. First lactation animals reported the lowest 
value of MY/LL (4.99±0.12 kg); while 4th lactation 
cows observed the highest MY/LL (6.9±0.17 kg) 
which had no significant difference with other 
lactation order animals except first lactation cows 
(Table 2). This increase in performance along with 
lactation order might be attributed by increase in 
milk yield in later lactations.

Table 2. Least squares means for performance traits in Sahiwal cattle

Sources of variation
TMY (kg) MY/LL (kg) MY/CI (kg)

N Mean±SE N Mean±SE N Mean±SE
Season of calving 
 Winter 580 1812.57 ±42.87 580 6.62 b ± 0.97 479 4.57±0.10

 Summer 380 1741.41 ±52.71 380 6.24 ab ± 0.11 287 4.50±0.13

 Rainy 257 1663.08 ±61.84 257 5.96 a ± 0.14 207 4.14±0.15

 Autumn 135 1825.43 ±85.57 135 6.54 b ± 0.19 99 4.38±0.22

Period of calving 
 1997-1999 168 2218.90 c ±77.16 168 7.23 d ± 0.17 151 5.51 c ±0.18 

 2000-2002 243 1510.63a ±65.93 243 5.69 a ± 0.14 204 3.67 a ±0.16 

 2003-2005 257 1499.10a ±63.45 257 5.91 ab ± 0.14 201 3.69 a ±0.16 

 2006-2008 313 1846.52 b ±60.62 313 6.51 c ± 0.13 238 4.77 b ±0.15 

 2009-2011 371 1727.96 b ±53.31 371 6.36 bc ± 0.12 278 4.37 b ±0.13 

Lactation order 
 1st 344 1484.38 a ±56.93 344 4.99 a ± 0.12 398 3.34 a ±0.13

 2nd 312 1758.36 b ±58.28 312 6.34 b ± 0.13 257 4.27 b ±0.14 

 3rd 254 1805.52 b ±63.34 254 6.55 b ± 0.14 192 4.54 bc ±0.16 

 4th 165 1876.74 b ±78.69 165 6.90 b ±0.17 130 4.72 b ±0.19 

 5th 121 1752.39 b ±90.45 121 6.56 b ±0.20 86 4.69 bc ±0.23 

 6th & above 136 1886.34 b ±79.91 136 6.70 b ±0.18 109 4.84 c ±0.21 

Overall 1352 1760.62 ± 32.96 1352 6.34± 0.74 1072 4.40 ± 0.83

Note: Same superscript within a column did not differ significantly
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Milk yield per day of calving interval (MY/CI)

The overall average MY/CI in the present 
study was 4.40±0.83 kg (Table 2). Least squares 
analysis of variance showed that season of calving 
had statistically non-significant influence on the 
MY/CI (Table 1) which were supported by15; while7, 

12 reported significant effect of season of calving 
on MY/LL. The period of calving had statistically 
significant (P<0.01) influence on MY/CI (Table-1), 
which were similar to the findings of12. Animals of 
first period (1997-1990) showed maximum MY/
CI (5.51±0.18 kg) that was significantly different 
from all other periods (Table 2). It might be due to 
higher milk yield of first period animals across the 
different periods. The results of the present study 
revealed that the lactation order had statistically 
significant (P<0.01) influence on the MY/CI (Table 
1). Similar results were also obtained by15. First 
lactation animals showed the lowest average of MY/
CI (3.34±0.13 kg) which increased along with the 
lactation order up to 6th lactation (Table 2). Lowest 
value of MY/CI of primiparous animals was due to 
the lowest milk yield of first lactation order animals.

CONCLUSION
From the present research work, it is evident 

that environmental factors like season, period and 
lactation order influence most of the production traits 
significantly in dairy animals. It paves the way for 
improvement in production performances of dairy 
animals by improving management especially 
during adverse climatic conditions. Animals of first 
period (1997-1999) excelled in performance than 
others periods, showing better managerial skills to 
manage animals scientifically. Plueriparous Sahiwal 
cattle were better in productive performances as 
compared to primiparous sahiwal cows. 
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ABSTRACT

An investigation was carried out to monitor the presence of adulterants and preservatives of raw pooled milk 
vis-a-vis pasteurized packaged milk sold in and around Guwahati city. A total 200 raw pooled milk samples 
and 5 branded pasteurized packaged milk samples were randomly collected to qualitatively determine the 
presence of various adulterants and preservatives. The results of present study revealed that the percent 
adulteration of different adulterants and preservative in raw pooled milk, it was 11, 9, 6 and 2%for the 
presence of water, neutralizers, salt and ammonia, respectively. None of the samples were positive for 
presence of other adulterants and preservatives such as starch, cane sugar, cereal flour, glucose, hydrogen 
peroxide, urea and formalin. The study indicates that there is trend of adulteration of raw milk sold with 
cheaper and easily available ingredients in different parts of Guwahati city thereby affecting the nutritive 
value of milk and may be a concern of public health.

Key words: Milk, Adulterants, Guwahati, Preservatives

In recent times there is an apparent growing 
concern for food safety in both urban and rural 
population in regards to the health and nutritional 
benefits 7. Consumers demand food products which 
are highly nutritious, microbiologically safe and free 
from health threatening chemicals / preservatives / 
artificial agents and are produced and processed in 
a sound sanitary condition. Adulteration, a subset 
category of food fraud, was defined in 2009 by 

the Food & Drug Administration (FDA) as “the 
fraudulent, intentional substitution or addition of a 
substance in a product for the purpose of increasing 
the apparent value of the product or reducing the 
cost of its production,” and can often encompass 
public safety effects through the unknown addition 
of allergens, toxins, and hygienic risks 22. According 
to the FDA database dairy products are the 
second most reported category of adulterated food 
products 15. Moreover, raw or poorly processed or 
handled milk and milk products can lead to cases 
of food-borne illness in humans 7. This is especially 
true in developing countries where production 
and processing of milk and various milk products 
takes place under unsanitary conditions and poor 
production practices 14.

Under this context an attempt has been 
undertaken to investigate the presence of adulterants 
/ preservatives in raw pooled milk vis-à-vis packaged 
milk marketed in and around Guwahati city.
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MATERIALS AND METHODS
Sample collection and preservation: A total 

of 200 pooled raw milk samples of morning hours 
were collected, comprising 8 samples each from 
25 different locations marketed in and around 
Guwahati city, viz. Bamunimaidan, Basistha, Bonda, 
Chandmari, Eight Mile, Ganeshguri, Hatigaon, 
Jalukbari, Jonali, Jorabat, Kahilipara, Kalapani, 
Khanapara, Maligaon, Mathghoria, Nine Mile, 
Noonmati, Panikhaiti, Panjabari, Satgaon, Six Mile, 
Ten Mile, Ulubari, Bhetapara and Zoo Road Tiniali 
area during the year 2015-16. Similarly 5 different 
brands (Purabi, Amul Taaza, Central Dairy, Mother 
Dairy and Nandini)comprising of 3 samples of each 
brand of pasteurized packaged milk samples both 
in poly pouch and tetrapacks were collected from 
different dairies and retail outlets of Guwahati city 
during the same period. 

Detection of adulterants and preservatives: 
The qualitative analysis of the milk samples 
was carried out for the presence of different 
adulterants viz. starch, cane sugar, water, cereal 
flour, glucoseand different preservatives viz., 
sodium carbonate, sodium bicarbonate, hydrogen 
peroxide, urea, ammonia, formalin and salt by using 
Adulteration Testing Kit (Himedia laboratories), 
Mumbai, India as per manufactures protocol. The 
positive samples were expressed in percentage.

RESULT & DISCUSSION
The results for qualitative estimation of different 

adulterants and preservatives in raw milk pooled 
samples marketed in and around Guwahati city 
are presented in Table 1. In totality 11, 9, 6 and 
2% of the raw pooled milk samples were found to 
be adulterated with water, neutralizers, salt and 
ammonia, respectively. On the other hand none 
of the raw pooled milk samples were found to be 
positive for the presence of other adulterants(starch, 
cane sugar, cereal flour, glucose)and preservatives 
(hydrogen peroxide, urea and formalin).Presence of 
any of the adulterants and preservatives were not 
detectable in pasteurized packaged milk indicating 
strict laboratory testing are being followed to pass 
any adulterated milk to undergo processing, thereby 

maintaining their brand standards as per customers 
satisfaction.

There is every chance of adulteration of milk 
with unsafe contaminated water to increase the 
volume which may lead to gastroenteritis and 
chemotoxicity. Zoo Road Tiniali area recorded 
the highest percentage of adulteration with water 
(62.5%), followed by Hatigoan area (50%) and 
lowest adulteration with water was found in 6 
different locations (12.5%) while in 14 locations it 
was not detectable as was evident from the test 
carried out with the adulteration testing KIT. Similar 
findings were reported by 3,4,5,13,17 who have recorded 
higher percentage of water addition in milk in their 
study area. 

Ulubari area was recorded the highest 
percentage adulteration with neutralizers (75%), 
followed by Basistha area (37.5%) Adulteration 
with neutalizers were not detected in 16 different 
locations in and around Guwahati city. The present 
findings are in close association with the findings of 
1,3,4,11,13,17,18,20. Neutralizers such as sodium carbonate 
and sodium bicarbonate are intentionally added as 
a preservative to the milk to increase the shelf life in 
order to mask the decrease in pH and an increase in 
acidity of poor quality milk5. Adding of neutralizers in 
milk may cause digestive problems such as ulcers, 
diarrhoea and cancer of the colon, and interfere with 
the body’s fluid balance 20.

Presence of sodium chloride in raw pooled milk 
samples were recorded in Bamunimaidan, Bonda, 
Panjabari, Jorabat, Khanapara, Kahilipara, Ulubari, 
and Nine mile area, highest being found in Nine 
Mile area where 3 out of 8 samples (37.5%) were 
found to be positive. Salt interfere with lactometer 
reading and presence of sodium chloride in milk 
might be responsible for disorder of acid- base 
balance and blood pH9. Similar findings were also 
reported by 2,6,11,13,17,20.

Out of the 25 different locations only 4 different 
locations (12.5%) have shown positive result for the 
presence of ammonium compounds while on other 
hand the same could not be detected in rest 21 
different locations. Ammonia is intentionally added 
to the milk for the purpose of masking the effect of 
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added water and also to increase the protein content 
of milk. Similar findings were also being reported by 
otherco-workers 8,10,21,13.

None of the raw pooled milk samples were 
found to be positive for the presence of starch, cane 
sugar, cereal flour, glucose, hydrogen peroxide, urea 
and formalin which co-relates to the findings of 4,20 

for glucose, 13 for hydrogen peroxide and 12,13,16 for 

presence of formalin. This might possibly be due 
to the fact that different workers have carried out 
their study in different areas and locations where 
middle man may play the role of such malpractices.
However, the present finding are in contrary to 
the findings of 16,17 for glucose, 4,17,19 for urea,3,5 for 
starch, 3,4,5,17 for cane sugar and cereal flour who 
have recorded presence of these adulterants in raw 
milk samples.

Table 1. Percent adulteration of raw pooled milk marketed in and around Guwahati city

Location Total 
No of 

Samples

Water Neutralizers Salt Ammonia
No. of +ve sample

Zoo Road Tiniali 08 5 (62.5) ND ND ND

Bamunimaidan 08 1 (12.5) ND 1 (12.5) 1 (12.5)

Bonda 08 ND ND 1 (12.5) 1 (12.5)

Maligoan 08 ND ND ND ND

Panjabari 08 2 (25) ND 1 (12.5) 1 (12.5)

Eight Mile 08 1 (12.5) ND ND ND

Basistha 08 2 (25) 3 (37.5) ND ND

Hatigaon 08 4 (50) 1 (12.5) ND ND

Jalukbari 08 ND 1 (12.5) ND ND

Jonali 08 1 (12.5) ND ND ND

Jorabat 08 ND 1 (12.5) 2 (25) ND

Khanapara 08 ND 1 (12.5) 2 (25) ND

Kahilipara 08 ND ND 1 (12.5) ND

Mathghoria 08 1 (12.5) ND ND ND

Ganeshguri 08 ND ND ND ND

Paltan Bazar 08 ND ND ND ND

Ulubari 08 ND 6 (75) 1 (12.5) ND

Bhetapara 08 ND ND ND ND

Satgaon 08 ND ND ND ND

Chandmari 08 3 (37.5) 2 (25) ND ND

Panikhaiti 08 ND ND ND 1 (12.5)

Nine Mile 08 1 (12.5) 1 (12.5) 3 (37.5) ND

Six Mile 08 ND 2 (25) ND ND

Kalapani 08 ND ND ND ND

Noonmati 08 1 (12.5) ND ND ND

Total 200 22 (11) 18 (9) 12 (6) 4 (2)

ND = Not detected
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CONCLUSION
The present investigation reveals the scenario 

of adulteration of milk in and around Guwahati 
city.With respect of different adulterants and 
preservatives, water addition is the most common 
practice followed by neutralizers, salt and ammonia 
which might probably have an ill effect on human 
health. Therefore, strict monitoring and awareness 
programmes is the need of the day. Consumers 
need to be sensitize about the ill effects of milk 
adulteration.
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ABSTRACT

This study was carried out on Mecheri lambs and ewes at Mecheri Sheep Research Station. A total of 72 
Mecheri lambs were divided into three treatment i.e., weaned at 90 days (T1), 75 days (T2) and 60 days 
(T3) with 24 lambs in each treatment. Each treatment was again divided into two groups, based on the 
concentrate supplementation level i.e., 1 and 1.5% of body weight and all lambs were maintained under 
semi-intensive system of management. The body condition score for lambs were taken fortnight interval 
up to 7 months of age and ewes body condition score was recorded at different breeding stages (lambing, 
weaning, mating, midgestation and subsequent lambing). The results revealed that lambs body condition 
score was not influenced by weaning ages but level of concentrate feeding had greater influence on body 
condition score of lambs. Lambs fed with 1.5% concentrate supplement group had significantly higher body 
condition score compared to 1.0% supplementation. Ewe body condition score observed during different 
reproductive stages and concluded that weaning age of lambs did not have any influence on body condition 
score of ewes within period but it differed between reproductive stages. BCS of ewes was lower during 
weaning and higher during mid gestation and at lambing.

Key words: Body condition score, Concentrate supplementation, Sheep, Weaning age 

Body Condition Score is a simple, useful 
procedure that can use to make management 
decisions regarding the health of their animals and 
the quality and quantity of feed needed to improve 
animal performance. 

Lambs kept only on pasture have limited weight 
gain as consequence of both the low energy intake 
by forage and low ruminal fermentation capacity. 
Concentrate feed, in addition to increasing dietrary 
energy intake, has positive effects on rumen 
development resulting in higher weight gain and 
body condition score for supplemented grazing 
lambs 4.

Body condition score and its use are important 
in terms of achieving the desired performance in 

certain reproductive stages in sheep. The body 
condition profile of a ewe during breeding, gestation, 
lambing and weaning may be an indication of her 
reproductive performance, which could be utilized 
when making management decisions on farm 
to improve productivity. The present study was 
conducted to compare the effect of different weaning 
age and concentrate supplementation on body 
condition score of lambs and influence of weaning 
age on ewes body condition score on different 
reproductive stages. 

MATERIALS AND METHODS
The study was carried out at Mecheri Sheep 

Research Station, Pottaneri, Salem district, Tamil 
Nadu. Seventy two Mecheri lambs weaned at three 
weaning ages viz., 90 (T1), 75 (T2) and 60 (T3) days 
of age were selected and divided randomly into six 
groups of twelve animals each. Each group consists 
of six male and six female lambs. All lambs were 
reared under semi-intensive management system. 
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Animals in all the six groups were supplemented 
with concentrate mixture at two different levels after 
returning from grazing land. The animals under group 
I were fed with concentrate supplementation of 1.0% 
of their body weight and concentrate supplementation 
@ 1.5% of their body weight for group II. In addition 
to concentrate feeding, animals in all the treatments 
were offered with ad libitum CO4 (Hybrid Bajra 
Napier Variety) and guinea grass. The animals were 
offered ad libitum water in waterer kept in respective 
pens. Besides, community waterer facility was also 
provided for the animals returning from grazing land.

In this study comprises a total of 72 Mecheri 
ewes aging between 2 to 5 years. All the ewes were 
reared under semi-intensive system of management. 
Concentrate supplementation and ad libitum water 
were provided at the evening time. During the study, 
body condition scores of the sheep at lambing (within 
12 hours after lambing), weaning (T1= 90 days; T2= 
75 days and T3= 60 days of age), breeding (first day 
of breeding), midgestation (3 months of gestation) 
and subsequent lambing periods were determined. 

Body weight and body condition score were 
determined on the lambs weaning to slaughter age 
(7 months) once in fortnight. Body weights were 
measured using electronic scale. Body condition 
score was assessed by handling the animals along 
the top and side of the back bone in the loin area 
immediately behind the last rib and placing the 
hand on lumbar region to assess fat cover across 
spinous and transverse processes. The scores for 
sheep ranges from 1 (very poor condition) to 5 (very 
good condition) with half unit increments 7. The 
scores were given as follows: score 1, the spinous 
processes are sharp and prominent, the loin eye 
muscle is shallow with no fat cover; score 2, this 
means sharp and prominent spinous process, the 
loin eye muscle has little fat cover but is full; score 
3, the spinous process are smooth and rounded and 
one can feel individual processes only with pressure, 
the loin eye muscle is full with some fat cover; score 
4, the spinous processes can be detected only with 
pressure as a hard line, the transverse processes 
cannot be felt and loin eye muscle is full with a thick 
fat cover; and score 5, it is impossible to detect 

spinous process and loin eye muscle is very full with 
a very thick fat cover. 

Expected body condition score changes 
throughout a ewe’s production cycle for Dry/
maintenance 2.0, Breeding 3.0-3.5, early gestation 
3.0-2.5, late gestation 3.5-3.0, early lactation 2.5-
3.0, late lactation 2.0 -2.5 and weaning period 2.0 
5. The data during the course of the study were 
analysed statistically as per the methods 9.

RESULTS AND DISCUSSION

Lamb body condition score

Although there was no significant difference of 
BCS in lambs weaned at various age groups, lambs 
weaned at early (60 and 75 days) age had better 
BCS in most of the stages during growing period and 
in certain period almost equal with lambs weaned at 
later age (90 days) by compensatory growth rate. 
This could be due to early weaned lambs gained 
higher body weight gain compared to late weaned 
lambs, which also assigned better BCS in T2 and T3 
group lambs. Similarly, final body weight and final 
BCS were positively correlated with each other.

Body condition score showed strong and 
posit ive relation with level of concentrate 
supplementation. Irrespective of weaning ages 
lambs supplemented with higher level of concentrate 
(1.5%) showed better BCS compared to lambs with 
lower level of concentrate (1.0%) supplementation 
(Table 1). It appeared that higher level of concentrate 
supplementation improved the BCS in supplemented 
groups. At the end of experiment, body weight was 
significantly higher in group that received concentrate 
supplementation (@1.5%) (Table 3). The results 
suggested that the level of supplementation should 
be increased during active growth phase of fattening 
lambs to achieve better BCS. Earlier research also 
reported a positive relationship between BCS and 
level of dietary concentrate intake in fattening lambs 
1,3,4.

Ewe body condition score during different 
physiological stages

There was no significant difference in BCS 
during different reproductive stages between the 
experimental groups. BCS of ewes at mating and 
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weaning was lower in all the groups compared to 
BCS at lambing (Table 2). However, BCS gradually 
increased during mid-gestation in all the treatment 
groups. This had been demonstrated in Targhee 
ewes which lose weight during lactation and then 
compensate by gaining weight during mating and 
gestation 2. Previous work indicates that an optimal 
body condition score at mating and during early 
pregnancy maximizes reproductive performance 6,8. 
In present study, results indicated a gradual increase 
of BCS from weaning to mid-gestation in all the 
treatment groups. However, this increase was 
statistically non-significant. This could be due to 
higher nutrient loss through milk during peak milk 
production form 6 - 8 weeks of lactation (Table 4), 
whereas, in late weaned group the milk production 
gradually declined from 8 weeks towards end of 
lactation phase (90 days) which favor for lesser 
lactational weight loss and in turn higher BCS in 
late weaned ewes groups. As previously observed 

there was no significant difference of BCS in ewes 
during mid gestation and lambing between groups. 

CONCLUSION
It can be concluded that weaning age had no 

significant influence in body condition score of lambs 
but lamb fed with higher level of (1.5%) concentrate 
supplementation during active phase of growth had 
significant influence on BCS. Irrespective of weaning 
age, ewes had better body condition score after 
weaning during mating and mid gestation period. 
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Table 1. Mean (± SE) of body condition score of Mecheri lambs

Lamb 
age

(days)

T1 (90 days) T2 (75 days) T3 (60 days)
P - Value

Concentrate supplementation

1% 1.5% Pooled 1% 1.5% Pooled 1% 1.5% Pooled Weaning 
age

Concentrate
Supple 

mentation

Weaning 
age × 

Supple 
mentation

90 2.79 x

±0.10
2.92 y

±0.08
2.85

± 0.06
2.71 x

± 0.07
3.29 y

± 0.10
3.00

± 0.09
2.96 x

± 0.10
3.00 y

±0.09
2.98

± 0.06 0.219NS 0.001** 0.007 **

105 2.71 x

± 0.13
2.92 y

±0.08
2.81

± 0.08
2.58 x

± 0.08
3.38 y

± 0.09
2.98

± 0.10
2.92x

± 0.06
3.08 y

± 0.06
3.00

± 0.04 0.068NS 0.000** 0.001 **

120 2.83 x

±0.11
3.29 y

±0.10
3.06

± 0.09
2.79 x

±0.16
3.46 y

±0.11
3.13

± 0.12
3.13 x

± 0.09
3.29 y

±0.07
3.21

± 0.06 0.420NS 0.000** 0.083NS

135 3.00 x

±0.15
3.35 y

±0.14
3.18

± 0.11
2.75 x

± 0.10
3.54 y

± 0.07
3.15

± 0.10
3.04 x

± 0.07
3.38 y

±0.13
3.21

± 0.08 0.861NS 0.000** 0.083NS

150 3.00 x

± 0.12
3.17 y

±0.13
3.08

± 0.09
3.17 x

± 0.13
3.42 y

± 0.10
3.29

±0.08
3.00 x

± 0.11
3.29 y

±0.11
3.15

± 0.08 0.200NS 0.0017* 0.864NS

165 3.04 x

±0.11
3.29 y

±0.14
3.17

± 0.09
3.21 x

± 0.11
3.50 y

± 0.09
3.35

± 0.08
3.04 x

± 0.10
3.50 y

±0.11
3.27

± 0.09 0.251NS 0.001** 0.618NS

180 3.25 x

± 0.12
3.29 y

±0.14
3.27

± 0.09
3.25 x

± 0.08
3.63 y

± 0.11
3.44

±0.08
3.04 x

± 0.10
3.42 y

±0.10
3.23

± 0.08 0.138NS 0.004** 0.219NS

195 3.04 x

± 0.10
3.21 y

± 0.19
3.13

± 0.11
3.13 x

± 0.07
3.50 y

± 0.09
3.31

± 0.07
3.08 x

± 0.06
3.29 y

±0.10
3.19

± 0.06 0.215NS 0.006** 0.594NS

210 3.17 x

±0.09
3.54 y

± 0.14
3.35

± 0.09
3.13 x

± 0.07
3.54 y

± 0.10
3.33

± 0.07
3.08 x

± 0.06
3.42 y

±0.10
3.25

± 0.07 0.531NS 0.000** 0.913NS

abPooled means with different superscript in a row differ significantly for weaning age. xymeans bearing different superscript 
in a row differ significantly for supplementation with in weaning age. 
*Significant (P < 0.05). **Highly significant (P < 0.01). NS Non-significant.
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Table 2. Mean (± SE) of body condition score of Mecheri ewes during different physiological stages

BCS at different reproductive stages T1 (90 days) T2 (75 days) T3 (60 days) P- Value

Lambing 3.08 ± 0.09 3.21 ± 0.09 3.13 ± 0.08 0.572 NS

Weaning 2.54 0.08 2.67 ± 0.09 2.69 ± 0.08 0.434 NS

Mating 2.65 ± 0.15 2.37 ± 0.11 2.35 ± 0.08 0.140 NS

Mid gestation 3.21 ± 0.09 3.33 ± 0.09 3.19 ± 0.11 0.532 NS

Subsequent lambing 2.60 ± 0.08 2.77 ± 0.07 2.69 ± 0.10 0.385 NS

NS Non-significant.

Table 3. Mean (± SE) of body weight (kg) of Mecheri lambs

Lamb age
(days)

T1 (90 days) T2 (75 days) T3 (60 days)
P - Value

Concentrate supplementation

1% 1.5% Pooled 1% 1.5% Pooled 1% 1.5% Pooled Weaning
age

Concentrate
Supplemen 

tation

Weaning
age ×

Supple
mentation

60 9.78
± 0.18

9.65
± 0.26

9.71
± 0.15

9.72
± 0.25

9.70
± 0.25

9.71
± 0.17

9.68
± 0.25

9.67
± 9.68

9.68
± 0.14 0.752NS 0.749 NS 0.966NS

75 10.77
± 0.23

10.74
± 0.30

10.75a

± 0.18
11.14
± 0.26

11.16
± 0.28

11.15b

± 0.19
10.08
± 0.33

10.16
± 0.16

10.12a

± 0.18 0.001** 0.922 NS 0.981NS

90 11.82
± 0.28

11.90
± 0.30

11.86b

± 0.20
11.48
± 0.29

11.79
± 0.30

11.63b

± 0.21
10.73
± 0.34

11.12
± 0.20

10.93a

± 0.20 0.005** 0.270 NS 0.855NS

105 12.16
± 0.28

12.54
± 0.41

12.35
± 0.24

12.29
± 0.31

12.91
± 0.30

12.60
± 0.22

11.73
± 0.33

12.45
± 0.25

12.09
± 0.22 0.274 NS 0.028 NS 0.861NS

120 12.69 x

± 0.27
13.59 y

± 0.49
13.14
± 0.29

12.80 x

± 0.44
13.92 y

± 0.29
13.36
± 0.28

12.48 x

± 0.35
13.34 y

± 0.31
12.91
± 0.25 0.476 NS 0.002 ** 0.925NS

135 13.51 x

± 0.28
15.13 y

± 0.62
14.32
± 0.37

13.57 x

± 0.49
15.48 y

± 0.34
14.53
± 0.35

13.52 x

± 0.47
14.41 y

± 0.37
13.96
± 0.31 0.440 NS 0.000** 0.502NS

150 14.32 x

± 0.27
16.54 y

± 0.53
15.43
± 0.37

14.41 x

± 0.52
16.99 y

± 0.40
15.70
± 0.42

14.35 x

± 0.42
15.49 y

± 0.44
14.92
± 0.32 0.199 NS 0.000** 0.240NS

165 15.26 x

± 0.28
17.82 y

± 0.56
16.54
± 0.41

15.30 x

± 0.48
18.23 y

± 0.46
16.76
± 0.45

15.33 x

± 0.53
16.67 y

± 0.48
16.00
± 0.38 0.262 NS 0.000** 0.223NS

180 16.03 x

± 0.38
18.90 y

± 0.66
17.46
± 0.48

16.26 x

± 0.61
19.74 y

± 0.40
18.00
± 0.51

16.04 x

± 0.46
17.70 y

± 0.49
16.87
± 0.37 0.096 NS 0.000** 0.206NS

195 17.12 x

± 0.36
20.39 y

± 0.67
18.75
± 0.50

17.26 x

± 0.62
21.23 y

± 0.48
19.25
± 0.56

16.77 x

± 0.51
19.07 y

± 0.56
17.92
± 0.44 0.061 NS 0.000** 0.310NS

210 18.17 x

± 0.48
21.85 y

± 0.78
20.01
± 0.59

18.15 x

± 0.58
22.49 y

± 0.58
20.32
± 0.60

17.77 x

± 0.50
20.48 y

± 0.64
19.13
± 0.48 0.124 NS 0.000** 0.396NS

ab Pooled means with different superscript in a row differ significantly for weaning age. xy means bearing different superscript 
in a row differ significantly for supplementation with in weaning age. 
* Significant (P < 0.05). ** Highly significant (P < 0.01). NS Non-significant.
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Table 4. Mean (± SE) of body weight (kg) of dam’s during different physiological stages

Physiological stages (kg) T1 (90 days) T2 (75 days) T3 (60 days) P- Value

Dams weight at lambing 27.58 ± 0.73 29.34 ± 0.68 28.81 ± 0.71 0.205NS

Dams weight at weaning 25.92 ± 0.69 26.75 ± 0.68 25.91 ± 0.68 0.593 NS

Lactational weight loss -1.69 ± 0.40 b -2.58 ± 0.22 ab -2.90 ± 0.37a 0.033 *

Weight loss at third month -1.69 ± 0.40 -1.52 ± 0.26 -1.28 ± 0.47 0.772 NS

Wight at mating 26.59 ± 0.66 25.33 ± 0.55 25.48 ± 0.62 0.278 NS

Weight at mid gestation 27.20 ± 0.68 27.03 ± 0.60 26.54 ± 0.64 0.750 NS

Weight at subsequent lambing 26.24 ± 0.69 26.80 ± 0.58 25.39 ± 0.68 0.304 NS

ab Pooled means with different superscript in a row differ significantly for weaning age. * Significant (P < 0.05). ** Highly 
significant (P < 0.01). NS Non-significant.
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Dr. L Hmar, CAU, Aizawl, Mizoram

Dr. J L Choudhary, MPUAT, Udaipur

Dr. John Abraham, KVASU, Pookode, Kerala

Dr. S P Sahu, BVC Patna

Dr. Jakir Hussain, AAU, Gawahati

Dr. A S Sirohi, CIRC, Meerut

Dr. Venkataseshaiah, SVVU, Tirupati

Dr. Sarat Chandra, SPVNTSUVAFS, Hyderabad

Dr. Sanjita Sharma, Jaipur, Rajasthan

Dr. Pavan Singh, NDRI, Karnal

Dr. Deepak Upadhyay, IVRI, Izatnagar

Women Chapter Dr. Ravikala, Gujarat

Dr. L Hmar, CAU, Aizawl, Mizoram

Dr. Y B Rajeswari, KVAFSU, Bengaluru

Dr. Ashalatha, SVVU, Tirupati
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