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Foreword 
 NRC on Meat is a premier institution of meat research established with the vision to solve 
the problems and face challenges of meat and allied sectors development. In tune with the 
mission, Centre initiated World Bank funded National Agricultural Innovation Project, ‘Value 
chain for clean meat production from sheep’ in 2008. Goal of the project was to strengthen sheep 
value chain to benefit all the stakeholders in the sector including sheep farmers and butchers who 
depend on sheep for their livelihood. Project also tried to augment meat production to meet the 
ever increasing demand for meat and to provide nutritional security to growing population. India 
possesses 73.99 million sheep of which 1/3 are present in Andhra Pradesh. Activities of the 
project were focused on different districts of Andhra Pradesh state. 
 Some of the problems faced in the sheep sector include lack of feed resources leading to 
long distance migration of sheep farmers, lack of adequate infrastructure for hygienic harvesting 
of sheep, lack of value addition to meat and byproducts and knowledge backwardness of sheep 
farmers and butchers on scientific production practices. To address the above issues National 
Research Centre on Meat, Hyderabad implemented the ambitious research project, ‘Value chain 
for clean meat production from sheep’ funded by World Bank. The project team strived hard to 
meet the objectives and to address the problems faced in sheep sector. The project was a 
collaborative effort with National Research Centre on Meat, Hyderabad as Lead Centre and Sri 
Venkateswara Veterinary University, Tirupati, Mandava Foundation, Venkatachalam, 
Department of Animal Husbandry, Nellore and Alkabeer Exports Pvt Ltd, Medak as partners. It 
is due to collective and collaborative efforts that research project of such high magnitude spread 
over different districts of Andhra Pradesh could be implemented successfully. The project 
benefited the sheep farmers, butchers, municipal officials, officials of Animal Husbandry 
Department, entrepreneurs etc.  
 I appreciate the efforts put by the project team from Lead Centre and partner institutions 
for working hard to make the project a success. I thank the Indian Council of Agricultural 
Research, National Director and National Coordinator, NAIP for funding the project. Heartfelt 
thanks to the Chairman and Members of Consortium Advisory Committee for advising and 
guiding the Consortia during the implementation of the project.   

 
 
 

(V. V. KULKARNI) 
Director & Consortium Leader 

NRC on Meat, Hyderabad 
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Preface 
 National Agricultural Innovation Project was initiated across the country with the objective 
to facilitate the accelerated and sustainable transformation of Indian agriculture in support of 
poverty alleviation and income generation by collaborative development and application of a 
host of innovations by the public organizations in partnership with farmer groups, private sector 
and other stakeholders. Specific objective of Component II (Production to Consumption system) 
of NAIP was to promote production to consumption systems research in priority areas/ themes to 
enhance productivity, nutrition, profitability, income and employment generation. Under 
Component II (Production to Consumption System) of NAIP the research subproject, ‘Value 
chain for clean meat production from sheep’ was sanctioned w.e.f. 01st April 2008 and the project 
was launched on 02nd September 2008 with National Research Centre on Meat, Hyderabad as 
Lead Centre and Sri Venkateswara Veterinary University, Tirupati, Mandava. Foundation, 
Venkatachalam, Department of Animal Husbandry, Nellore and Alkabeer Exports Pvt Ltd., 
Medak as consortia partners.  
 Under the project two Rural Feed Processing Units have been established one each at 
Chennur, Gudur mandal, Nellore and Livestock Research Station, SVVU, Mahabubnagar to 
produce crop residue based ‘Complete Feeds’. About six thousand ram lambs were reared to 
attain larger weights by nutritional intervention through which more than two hundred farmers 
were directly benefited in about thirty villages spread across five districts of Andhra Pradesh.  To 
promote clean meat production one model slaughterhouse was established at Sri Venkateswara 
Veterinary University, Tirupati which is being utilized as a modern training and research facility. 
Different value added products were developed from meat and byproducts of sheep which 
include a novel shelf stable rumen crackles and range of products from sheep blood. Eighteen 
training programs and one National Workshop were organized which benefited more than one 
thousand stakeholders. 
 This report presents a brief summary of work done under the project from 2008 to 2012. 
It is my bounden duty to thank all the scientists and staff of lead centre and partner institution 
who have worked day and night selflessly to achieve the objectives envisaged in the project and 
to benefit the stakeholders. I also thank the Chairman and Members of the Consortium Advisory 
Committee (CAC) for guiding and handholding the Consortia throughout the project period. 

 
 
 

(GIRISH PATIL, S.) 
Consortium Principal Investigator 

NRC on Meat, Hyderabad 
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Executive Summary 

The National Agricultural Innovation Project (Component II) sub-project ‘A Value 
Chain for Clean Meat Production from Sheep’ (Sub-project Code: 204101) was sanctioned 
with effect from April 1, 2008 with total budget out lay of Rs 580.82 lakhs. Project was 
completed on 30th September, 2012. The consortia leader- NRC on Meat, Hyderabad, 
Consortia partner - Sri Venkateswara Veterinary University, Tirupati (SVVU) and 
Associate partners - Mandava Foundation, Venkatachalam, Department of Animal 
Husbandry, Nellore and Al-kabeer Exports Pvt Ltd, Medak together accomplished the sub-
project programme. The major objectives of the sub-project were: 1) Augmenting quality 
meat and byproducts production through nutritional intervention for growing lambs to 
optimum/heavy live weights; 2) Establishment of model slaughterhouses for popularizing 
clean meat production; 3) Developing appropriate technologies for value addition to meat 
from heavy weight lambs and spent sheep; and 4) Training and awareness creation about 
efficient lamb production, processing and utilization.  
  Enhancement of quality sheep meat production in Nellore, Anantapur and 
Mahabubnagar districts of Andhra Pradesh was achieved by rearing ram lambs to higher 
slaughter weights by nutritional intervention (intensive and semi intensive system) besides 
creating awareness among the traditional sheep farmers on scientific feeding and 
management. Two feed processing units were established for large scale production of 
complete feed formulations developed under the project. Critical analysis of on-farm study 
results revealed that ‘Average Daily Gain’ (ADG) of ram lambs reared under extensive, 
semi-intensive (grazing with concentrate feeding @ 1% body weight) and intensive 
systems (complete feeding @ 4 % of body weight) of rearing were about 80 g, 100 g and 
125 g respectively. Experiments were also conducted to develop ‘Creep Rations’ for 
feeding pre-weaner ram lambs and to study their growth rate in combination with silage 
feeding. With the technical support extended under the project several progressive farmers 
have successfully established commercial sheep farms on modern lines with provision for 
silage production. Creep feed was formulated and popularized for raising pre-weaner ram 
lambs with better growth rates and adaptability under on-farm conditions. 

To promote clean meat production, one model slaughterhouse was established at 
College of Veterinary Science, Sri Venkateswara Veterinary University, Tirupati. The 
slaughterhouse provides all the facilities required for undertaking small scale slaughter of 
sheep. Facilities available in the slaughterhouse include lairage, slaughter hall, byproduct 
processing room, veterinarian’s room and meat storage room. Equipments installed 
include restrainer, electrical stunner, bleeding platform, overhead rail, carcass wash, apron 
wash, knife sterilizer etc. The slaughterhouse has inbuilt slaughter capacity of 50 small 
ruminants per day. Value added product such as smoked mutton hams was developed for 
the utilization of heavy weight ram lambs. In addition, technology for production of value 
added products from sheep blood were developed. Shelf stable sheep rumen crackles were 
developed from sheep rumen for increasing its acceptability and for profitable utilization.  
 

Workshops/ training programmes were organized covering various areas that 
include scientific sheep rearing practices, hygienic slaughtering, scientific meat packaging 
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and establishment of abattoirs for the benefit of traditional sheep farmers, butchers and 
municipal authorities from different parts of Andhra Pradesh state. Officials of several 
municipalities were trained on hygienic meat production in municipal abattoirs through the 
Department of Municipal Administration, Andhra Pradesh. In addition, Assistant Directors 
of AP Sheep and Goat Development Cooperative Federation Ltd. (APSGFCFL) were 
sensitized about the importance and mode of integrated sheep production for sustained 
profitability. 

Several equipments were procured to accomplish the sub-project program which 
includes automatic protein estimation unit, automatic fat estimation unit, multi-media 
projector, computers, digital photocopier, smoke oven, display cabinets, feed processing 
unit, mobile exhibition cum training unit, vertical laminar air flow, vacuum tumbler, bowl 
chopper, meat mincer, sausage filler etc. Under works component established ‘Rural 
Complete Feed Processing Units’ (RFPU) at Chennur, Nellore district and Livestock 
Research Station, SVVU, Mahabubnagar. Also, a full fledged slaughterhouse was setup at 
S.V.V.U, Tirupati. From the sub-project revenue generation of over Rs 2 lakhs was 
attained through licensing of know-how on meat product processing, paid training 
programs, technical guidance on commercial sheep farming, sale of meat products etc.  

Brief achievements of the project are as follows: 
• Enhancement of quality sheep meat production was achieved by rearing about 5000 

weaner ram lambs to higher slaughter weights covering 86 villages in 22 mandals 
spread across three districts viz., Nellore, Mahabubnagar and Anantpur. 

• Two feed processing units for the production of ‘Complete Feed’ were established one 
each in Nellore and Mahabubnagar districts.  

• Two most optimum concentrate supplements and two ‘Complete Feed' formulations 
were formulated by incorporating locally available crop residues.  

• A total quantity of about 212 tonnes of ‘Complete Feed’ was produced and distributed 
to the farmers under the project by utilizing 106 tonnes of crop residues. 

• To promote clean meat production, one model slaughterhouse was established at 
College of Veterinary Science, Tirupati campus under SVVU. 

• Technology for value added product ‘smoked mutton hams’ was developed for the 
utilization of heavy weight ram lambs. In addition, value added products were 
developed from sheep byproducts like blood, rumen, bones etc. 

• Eighteen awareness workshops/ training programmes were organized covering various 
aspects of sheep value chain benefiting more than 1,000 stakeholders. 

• Seven research papers were published in peer reviewed journals. Four training manuals, 
four brochures and two books in Telugu language have been brought out. 

 
Keywords: Sheep; Ram lambs; Meat; Complete feed; Slaughterhouse; Value addition 

 
 
 
 



6 

Part-I: General Information of Sub-project 

1. Title of the sub-project A Value Chain for Clean Meat Production from 
Sheep 

2. Sub-project code 204101 
3. Component 2 (Production to Consumption System of Research) 
4. Date of sanction of sub-project April 1, 2008 
5. Date of completion June 30, 2012 
6. Extension if granted, from- to June 30, 2012 to September 30, 2012 
7. Total sanctioned amount for 
the sub-project 

Rs 580.82 lakhs 

8. Total expenditure of the Sub-
project 

364.89 lakhs 

9. Consortium leader : Dr V. V. Kulkarni 
Director, National Research Centre on Meat, 
Bodauppal Post, Hyderabad – 500 092, Andhra 
Pradesh 
Phone: 040-27204541; Fax: 040-27201672;  
Email: nrcmeat_director@yahoo.co.in 

 

10. List of consortia partners 

 Name of the CPI/ CCPI 
with designation 

Name of the organization 
with address 

Duration 
(From – To) 

Budget 
(Rs Lakhs) 

CPI Dr Girish Patil, S., 
Scientist 

National Research Centre 
on Meat, Chengicherla, PB 
No 19, Boduppal post, 
Hyderabad 500 092 
E-mail: 
nrcmnaip@gmail.com,  
Phone: 9848133969 

01st April 
2008 to 30th 
September 
2012 

404.747 

CCPI 1 Dr Y. Ramana Reddy, 
Associate Professor 

Department of Animal 
Nutrition, Faculty of 
Veterinary Sciences, Sri 
Venkateswara Veterinary 
University, Rajendra Nagar, 
Hyderabad 500 030 AP 
E-mail: 
ramanayr19@yahoo.co.in                   
Phone: 9347517379 

01st April 
2008 to 
January 2012 

176.069 

mailto:nrcmeat_director@yahoo.co.in�
mailto:nrcmnaip@gmail.com�
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 Dr M. Venkateswarlu, 
Assistant Professor 

Department of Animal 
Nutrition, Faculty of 
Veterinary Sciences, Sri 
Venkateswara Veterinary 
University, Rajendra Nagar, 
Hyderabad 500 030 AP 
E-mail: 
malisettyv46@gmail.com 
Phone: 9440875665 

January 2012 
to 30th 
September 
2012 

Associate Partners  
CCPI 2 Dr. Srinivasulu Naidu, 

Veterinary officer 
Mandava Foundation, 
Venkatachalam, Nellore 
(Dt), AP  
Phone: 09440629947 

01st April 2008 
to 30th 
September 
2012 

Nil 

CCPI 3 Joint Director Department of Animal 
Husbandry, Nellore, AP  
Phone: 09440810761 

01st April 2008 
to 30th 
September 
2012 

Nil 

CCPI 4 Dr. Rajanna, Manager 
(Quality Control) 

Alkabeer Exports Pvt Ltd, 
Rudraram village, Medak 
District, Andhra Pradesh 
Phone: 09848041996 

01st April 2008 
to 30th 
September 
2012 

Nil 

 
11. Statement of budget released and utilization partner-wise (Rs in lakh): 

PI: Consortium Principal Investigator; CCPI: Consortium Co-Principal Investigator 
 

 CPI/CCPI 
Name, designation & address) 

Total 
budget 

sanctioned 

Fund released 
(up to closing 

date) 

Fund utilized 
(up to closing 

date) 
CPI Dr Girish Patil, S., 

Scientist (SS), 
NRC on Meat, 
Hyderabad 

404.747 288.33 196.49 

CCPI Dr Y. Ramana Reddy, Associate 
Professor/M. Venkateswarlu, 
Assistant professor, Department of 
Animal Nutrition, College of 
Veterinary Science, Sri Venkateswara 
Veterinary University, Hyderabad 

176.069 173.18 168.40 

Total  580.816 461.50 364.89 
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Part-II: Technical Details 

1. Introduction 

 Sheep and goat with their multi-facet utility for meat, milk, wool, skins and 
manure, form an important component of rural economy, particularly in the arid and semi-
arid areas of India. It provides a dependable source of income to the shepherds through 
sale of wool and live animals. Hence, sheep and goat continue to play an important role in 
the livestock production systems in the country. They are the most important species of 
economic value to the small and marginal farmers and landless laborers. These small 
ruminant species contribute to valuable and renewable resources to the farmers and fulfill 
an important socio-economic role in the traditional farming systems.  

In 2010, India produced 0.29 million tonnes of mutton by slaughtering 24.10 
million sheep out of the total sheep population of 73.99 million. Contribution of small 
ruminant sector to the Indian economy is estimated to be more than Rs. 3000 crores per 
annum. Their contribution to the economy is quite substantial and constitutes about 5.40 
per cent of ‘Gross National Product’ (GNP) of agriculture sector. Andhra Pradesh (AP) 
state stands number one in sheep population in the country with total sheep population of 
25.5 million as per the 2007 livestock census which is about 1/3rd of the total sheep 
population in the country. Also, AP stands first in meat production with total production of 
6.04 lakh tonnes. By slaughtering 96.01 lakh sheep in 2008 – 09, AP produced 1.30 lakh 
tonnes of mutton 

The rearing of sheep in India is at present in the hands of shepherds, who are 
mostly illiterate and superstitious nomads and majority of them are landless, small or 
marginal farmers. With very low investments sheep farming can be made into a profitable 
venture for small, marginal farmers and landless laborers. Grazing and browsing are the 
main resources to meet the nutrient requirements of small ruminants in India. However, 
the area under grazing is steadily decreasing due to increase in human population, 
urbanization, pressure on land for growing food and commercial crops to meet the 
demands. Further, there is a shortage of dry fodder, green fodder and concentrates to an 
extent of 31, 23 and 47 per cent, respectively in meeting the nutritional demands of 
existing livestock population, which shows that large gap still exists between requirements 
and availability of feed resources in India. Hence, sheep are most often prone to severe 
nutritional stress which adversely affects their production performance. 

In addition, slaughter/marketable weight of sheep are comparatively low in India 
as sheep growers do not follow scientific feeding practices with balanced rations as they 
follow poor and unscientific managerial practices, particularly during the period after the 
lambs are weaned. Further, feeding regime of lambs during pre-weaning as well as post-
weaning stages influences meat yield and quality at slaughter age. The lower level of 
nutrition in finisher lamb causes poor dressing yield, fat and lean contents. Hence, for 
Indian conditions different feeding practices need to be developed to improve the 
slaughter/marketable weight of sheep as they have to get all the indispensible nutrients in 
adequate/balanced/optimum amounts for better growth rates and reduced mortality. 
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Realizing the full production potential of any livestock species is essential for 
sustaining their prospects. In case of sheep a large proportion of lambs are slaughtered at 
immature and underweight stage there by affecting meat and byproducts production 
potential both in quantity and quality. Hence, growing lambs to larger weights is important 
to enhance sheep production potential as the cost of producing a lamb has become an 
important factor in the resource constraint scenario.  A number of constraints were 
observed for rearing the young lambs to optimum or larger weights. Feed inputs 
availability has been the major constraint and has been increasingly felt with the fast 
changing land utilization pattern. Lack of appropriate post-harvest processing system is 
also a major hurdle haunting sheep rearing for meat production. The slaughter house 
conditions and clean meat production are far from satisfactory in the country. There is an 
increased awareness towards clean meat production in the fast changing socio-economic 
conditions. This becomes even more important in the background of decreased agricultural 
productivity, occurrence of recurring droughts and increased emphasis on livestock 
production activities for diversification of crop based agriculture. Towards this goal, 
interventions at different levels need to be made such as developing complete feeds with 
agro-byproducts, demonstrating silage production particularly for the critical periods, 
demonstrating techniques of clean meat production with appropriate pre-slaughter and 
post-slaughter interventions, value addition for better marketability and consumer demand 
and undertaking training programs for enhancing productivity and entrepreneurship. 
Various training/awareness programs were organized for different personnel to promote 
lamb productivity, clean meat production and value addition to enhance consumer demand 
and returns to the farmers. Overall, the project strived to increase productivity of lambs 
and sheep by augmenting quality meat and byproducts production through nutritional 
interventions, clean meat production through establishing model slaughterhouse, value 
addition to meat and sustained development of meat sector to benefit meat animal 
producers, processors and consumers.  
 

2. Overall Sub- project Objectives: 
Table 1: Objectives of the project and responsible partners of the consortia 

Objectives Responsible Partner 
1. Augmenting quality meat and by 

products production through 
nutritional intervention for growing 
lambs to optimum/ heavy live weights 

• National Research Centre on Meat, 
Hyderabad  

• Sri Venkateswara Veterinary University, 
Hyderabad (SVVU) 

• Mandava Foundation, Venkatachalam, 
Nellore 

• Department of Animal Husbandry, Nellore 
2. Establishment of model 

slaughterhouses for popularizing 
clean meat production  

• National Research Centre on Meat, 
Hyderabad 

• Sri Venkateswara Veterinary University, 
Hyderabad. 

3. Developing appropriate technologies 
for value addition to meat from heavy 
weight lambs and spent sheep 

• National Research Centre on Meat, 
Hyderabad 
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4. Training and awareness creation 
about efficient lamb production, 
processing and utilization 

• National Research Centre on Meat, 
Hyderabad  

• Sri Venkateswara Veterinary University 
Hyderabad. 

 
3. Sub- Project Technical Profile  

(Indicate briefly objective-wise work plan, monitoring indicators, expected output and 
expected outcome) 
Objective I:  Augmenting quality meat and byproducts production through 
nutritional intervention for growing lambs to optimum/heavy live weights 
 
Monitoring indicators: 

•  Benchmark studies on production and marketing practices in lambs (2008-09) 
•  Establishing feed processing units and introduction of ensiling techniques and 

popularization (2008-09) 
•  Developing feed formulations with locally available ingredients (2008-09) 
•  Induction of farmers/ entrepreneurs (2009-12) 
•  Meat yields and quality studies (2009-12) 
 
Expected output: 

•  Availability of credible information on the type of market meat animals (lambs and 
sheep) and prospects for their improvements. 

•  Feed processing units for production of complete feeds using agro-by products for 
long term use by farmers. 

 
Expected outcome: 

•  Increased meat production and employment opportunities through economic 
growing of lambs to optimum or higher body weight using complete feed. 

•  Improved animal productivity through feed intervention leading to enhanced and 
sustained source of income to farmers. 

•  New entrepreneurs for rural feed industries and meat animal rearing. 
 
Objective II: Establishment of model slaughterhouses for popularizing clean meat 
production 
Monitoring indicators: 

•  Determining appropriate model (design/capacity) sheep slaughterhouse for hygienic 
sheep meat production (2008-09) 

•  Establishing and operating the model slaughterhouses at appropriate location  
(2008-12) 

•  Availability of standard clean meat protocols, manuals, handouts, etc. (2008-12) 
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Expected output: 

•  Appropriate model slaughterhouses for popularizing and training in clean meat 
production. 

•  Availability of slaughterhouses designs of different sizes for entrepreneurs. 
•  Availability of manuals, audio-visual aids, handouts, etc. 
 
Expected outcome: 

•  Increased awareness among meat industry personnel about clean meat production. 
•  Increased consumer safety and satisfaction.  
 
Objective III: Developing appropriate technologies for value addition to meat from 
heavy weight lambs and spent sheep 
 
Monitoring indicators: 

•  Identifying and refining appropriate technologies and establishing required facilities 
for value added meat products from spent sheep (2008-10) 

•  Availability of simple technologies for value added meat products from spent sheep 
(2009-12) 

 
Expected output: 

•  Simple technologies for value added meat products from spent sheep 
 
Expected outcome: 

•  Profitable utilization of meat and byproducts from heavy weight/ spent sheep. 
 
Objective IV: Training and awareness creation about efficient lamb production, 
processing and utilization 
 
Monitoring indicators: 

•   Two training program on scientific feeding practices (2008-09) 
•   Five training programs on clean meat production for butchers, meat industry 

personnel, field veterinarians, meat exporters, etc. (2008-12) 
•   Three entrepreneurial training programs on processing, packaging and quality 

assurance of meat for women, rural unemployed youth and meat processors (2009-
11) 

 
Expected output: 

•  Farmers practicing lamb production through scientific feeding interventions 
•  Farmers producing and utilizing silage during critical periods 
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Expected outcome: 

•  Hygienic package of practices for clean meat production and processing 
•  Promoting rural meat industry through entrepreneurship program. 
 
4.   Baseline Analysis  

Information was collected from 71 farmers of Gudur Mandal of Nellore district and 30 
farmers of Mahabubnagar district on prevailing sheep rearing practices  
o In Mahabubnagar district about 93% farmers did not provide any type of housing to 

sheep whereas in Nellore district about 54 % farmers provided thatched type of 
housing to sheep 

o In well irrigated areas of Nellore district migration of shepherds was about 19 % 
whereas in Mahabubnagar cluster it was up to 90 %. Reasons for not rearing ram 
lambs to larger weight before selling was due to poor grazing resources, continuous 
suckling of lambs that affected ewe’s conception, butting of ewe’s and fighting, 
poor growth rate and mortality during rainy season 

o No feed supplement is being given by shepherds 
To survey different weight groups of sheep/ lamb awaiting slaughter 233 herds were 
screened for 41 days at Municipal slaughterhouse, Hyderabad.  

 
o The slaughter age of lambs showed that 18% are sold when the body weight is 

below 10 kg and   52% are sold in the body weight ranges of 10 – 20 kg. 
 
Also, 30 retailers from   Mahabubnagar and 22 retailers from Hyderabad were quizzed for 
eliciting information on meat productivity practices. Major features of baseline survey are 
as follows: 
o Conditions of Municipalslaughter houses were found to be extremely unhygienic. 

Minimum facilities like water supply, proper drainage, approach roads, etc. were 
lacking 

o Only 65% of the respondents had refrigeration facility in Hyderabad. Whereas in 
Mahabubnagar none of the respondents had refrigeration facility. Most of them 
stored meat in baskets covered with cloth. Majority of the retailers kept carcasses up 
to 10-12 hr before selling 

o Only 23% used disinfectant solution for cleaning of the premises. Rest of them used 
only detergents 
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o Floor slaughtering is being followed for dressing and hanging was the most 
common method followed by the retailers 

 
5.   Research Achievements  

5.1  Objective 1: Augmenting quality meat and byproducts production through 
nutritional intervention and growing ram lambs to larger weight 

 Increasing population and rapid raise in per capita income is driving demand for 
meat especially in urban areas. India produced 6.2 million tonnes of meat in the year 2010. 
Total mutton production was 0.29 mt which was about 4.68 % of total meat production. 
Contribution of other meat animals to total meat production is cattle (17.58 %), buffalo 
(23.55 %), goat (9.51 %), pig (5.32 %) and poultry (37.09 %) (FAO, 2011). Mutton has a 
high acceptance and demand especially in south Indian states. They are reared mainly in 
rain fed regions of the country and provide a great support to landless farmers. However, 
several entrepreneurs are taking initiative to establish sheep farms as business option. 
Raising demand is providing a greater opportunity to farmers and entrepreneurs to take up 
sheep production as a business enterprise.  

 At present sheep production is done under unorganized sector and most of the sheep 
rearing is grazing dependent. Different systems for raising lambs are as follows. 

 Extensive system: It is a system of production in which sheep is reared exclusively 
on grazing resources. Sheep are taken for grazing during day time for a period of 7 to 8 
hours.  

 Semi-intensive system: It is a system of rearing in which sheep are reared by 
grazing along with additional supplementation of concentrate mix to meet the nutritional 
requirements. 

 Intensive system: It is a system of management in which sheep are reared in 
confinement by providing necessary feed resources without grazing.  

 At present most of the sheep in India are reared on extensive system. Farmers take 
the sheep out for grazing and when the grazing resources are not available they migrate to 
different areas in search of feed resources. This seriously compromises comfort and social 
security of the farmers. Rapid urbanization and industrialization is reducing the available 
land for grazing. Due to increase in labour cost, extensive system is becoming increasingly 
less remunerative. Growth rate under extensive system is also less. These circumstances are 
making sheep rearing more challenging and deter entrepreneurs to enter into production 
and forces farmers to sell ram lambs at very under age or below the optimum body weight.    

 Extensive system cannot meet the increasing demand for mutton. Rapid rise in price 
of mutton in recent times is testimony to the situation. To meet the increasing demand and 
for sustainable production it is necessary to ensure sufficient population of the sheep.  

 Keeping these issues in mind project took up the objective of ‘Augmenting quality 
meat and byproduct production through nutritional intervention and growing ram lambs to 
larger weight’.   
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Focus of the activities 

  Sustainable sheep production is imperative to meet the meat and animal protein 
requirements of increasing non-vegetarian consumers of the country. Production is an 
important component of value chain. Present project was aimed to promote semi-intensive 
and intensive systems of rearing of ram lambs to augment meat production. Selling/ 
slaughtering of ram lambs at very young age before attaining marketable body weight is a 
problem which the project aimed to address.  

 Extensive field studies were conducted to understand and propagate semi-intensive 
and intensive methods of sheep rearing. To demonstrate the setup required for complete 
feed production two feed processing units were established one each in Chennur, Gudur 
mandal, Nellore and Livestock Research Station, Sri Venkateswara Veterinary University, 
Mahabubnagar. Complete feed formulations were developed incorporating locally 
available crop residues. Large scale production of such feed formulations was taken up. 
Complete feed was distributed to sheep farmers for feeding to ram lambs under intensive 
production system. It is first time in India that field studies involving more than 200 
farmers and 5000 ram lambs covering over 94 villages (in five districts) were undertaken to 
understand and promote sheep production on scientific line. 

 Apart from field demonstration studies, several experiments were conducted to 
develop creep feed formulations to achieve higher growth rate in weaned ram lambs, study 
the growth rate of ram lambs reared on complete feed formulations and production of 
silage and popularization of silage feeding in ram lambs to attain early slaughter. Brief 
results of the studies undertaken are given under this section. 
 
5.1.1  Intensive method of sheep rearing – Approach for augmenting meat 
production 
5.1.1.1  Establishment of Rural Feed Processing Units 

 Traditionally farmers rear lambs by grazing. This method of rearing is dependent 
on reasonable rainfall and the availability of vegetation. In view of diminishing pasture 
lands due to urbanization and scarcity in availability of green grass, dependence on the 
rainfall and grass pastures should be reduced. Grazing cannot meet all the nutritional 
requirements of meat animals. Area under fodder crop has remained static at around 4 % 
of the cultivable land during the last three decades. Owing to poor feeding resources full 
growth potential of sheep has not been harnessed completely. On the other hand, 
availability of DM through crop residues in India has increased from 211 million tonnes in 
1980 – 81 to 354 million tonnes by 2002 – 03. Hence, crop residues are one of the most 
important resources that can be utilized for feeding to livestock.  

Generally straws are fibrous in nature, bulky, low in nitrogen, minerals and 
vitamins content besides poor in palatability and digestibility. However, when these 
straws/crop residues are suitably processed physically and incorporated into complete 
diets or total mixed rations either in mash or pellet form, they can be successfully used for 
optimum growth and milk production from ruminant animals. Processing of crop residues 
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increased their nutritive value. However, the level of incorporation of crop residues in the 
complete diet is influenced by the quality of raw material.  
  Two rural feed processing units were established under the project: one each in 
Chennur, Gudur mandal, Nellore district and Livestock Research Station, Mahabubnagar. 
Necessary civil works were undertaken and complete feed processing unit with a capacity 
250 kg per hour was installed. The unit consists of chopper cum grinder which chops and 
grinds the roughages and a mixer which blends ground roughages with concentrate 
mixture.  
  Feed processing units hold enormous potential to support sheep rearing in Nellore 
and Mahabubnagar districts. Both the units were run successfully under the project. These 
units will enable intensive production of sheep as a support service. Crop residues 
abundantly available in the locality can be effectively used for the production of complete 
feed. Several researchers have worked to highlight the importance of complete feed 
system for intensive lamb production. But it is one of the first initiatives to establish the 
commercially viable feed processing units under research project to produce the complete 
feed in required quantity, demonstrate its utility and handover to the stakeholders. 
Consortia hope that these units will run to their full potential and cater to the needs of 
sheep rearers of the districts. 
 

  
(a)        (b) 
Rural Feed Processing Units established at 

(a) Chennur, Gudur mandal, Nellore & (b) Livestock Research Station, 
Mahabubnagar 

 
Crop residue based complete feed   Farmers feeding complete feed to lambs 
ready for distribution to ram lambs 
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5.1.1.2  Growth and carcass characteristics of ram lambs reared on complete feed 
developed from sorghum straw 

Sorghum (Sorghum vulgare) is the predominantly cultivated cereal crop in Deccan 
plateau. It is a major food grain crop of rain-fed regions and principal fodder crop for 
feeding ruminants. However, small ruminants are reluctant to consume sorghum straw in 
the long form, whereas it can be better utilized if it is blended in complete feed along with 
quality concentrate ingredients. An effort was made to study the effect of incorporation of 
sorghum straw in complete feed formulation of ram lambs to study nutrient utilization and 

Scientists interacting with farmers involved in the project 
activities in Tirupatigaripalli, Gudur mandal, Nellore district  

 

Rural feed processing unit at Chennur, Gudur mandal, Nellore 

Dr. N. Kondaiah, CL clarifying 
farmers doubts in the farmers meet 

  

Field visits and discussion with 
farmers on feeding practices 
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growth performance. Studies were conducted on growing ram lambs by feeding complete 
feed developed by mixing sorghum straw and concentrate mix at different proportions. 
Different rations and the groups fed include: CR-I (70 sorghum straw: 30 concentrate 
mix); CR-II (60:40), CR-III (50:50), and CR IV (40:60) and were fed for a period of 180 
days. Twenty four ram lambs (3-4 months old) were purchased from Mallepally 
market/sandy in Nalgonda district of Andhra Pradesh and were randomly distributed into 
four groups of six animals each. Growth rate, nutrient utilization and carcass 
characteristics were studied for a period of 180 days.  

 
Chemical composition of complete feed formulations 

  The dry matter (DM), organic matter (OM), crude protein (CP), neutral detergent 
fiber (NDF), acid detergent fiber (ADF), hemicellulose, cellulose and lignin content of 
experimental rations ranged from 92.08-93.20, 89.03-89.93, 7.85-11.79, 51.37-63.41, 
26.66-35.16,, 24.71-28.25, 18.57-25.28 and 4.97-6.42 per cent, respectively. Nutrient 
composition of complete rations with different ratios of straw and concentrate revealed 
that crude protein content increased NDF, ADF, hemicelluloses and cellulose contents 
decreased as the concentrate proportion increased in the complete ration. This was due to 
higher or lower content of respective nutrients in the concentrate and the roughage used in 
the formulation of complete rations.  

Initial and final body weights of CR I, CR II, CR III & CR IV were 10.23, 10.72, 
10.63, 11.05 and 21.33, 24.15, 26.60, 29.85 kg, respectively. Weight gain and average 
daily gain increased with increase in the level of concentrates in the complete feed 
formulations (table 2). Feed conversion ratio was highest in CR IV due to high level of 
concentrates but cost per kg weight gain was Rs 70.75 as compared to Rs. 58.55, 61.20 
and 66.94 in CR I, CR II & CR III, respectively. To balance the economics and the 
optimum growth, complete feed formulation having sorghum straw and concentrate at 
levels of 60:40 and 50:50 were selected for intensive production of lambs. 

 
Table 2: Effect of feeding complete rations with different ratios of sorghum straw 

and concentrate on growth rate, feed efficiency and cost economics in growing 
Nellore ram lambs 

Parameter 
Complete Ration 

CR-I CR-II CR-III CR-IV 
Initial b. wt.(kg)  10.23 ± 0.55 10.72±0.67 10.63±0.82 11.05±0.75 
Final b. wt.(kg)*  21.33a±1.02 24.15ab±1.05 26.60bc±1.48 29.85c±2.00 
Weight gain (kg)**  11.10a±0.92 13.43a±0.43 15.97b±1.31 18.80b±2.16 
Average daily gain (g)*  61.67a±5.51 74.64a±3.94 88.71b±7.30 104.44b±12.00 
Feed intake (g/d)**  722.22a±14.91 770.00b±14.42 863.89c±16.34 947.22d±35.68 
FCR**  11.71a±0.91 10.32b±0.25 9.73c±0.15 9.07d±0.16 
Feed cost (Rs./kg)  5.00 5.93 6.88 7.80 
Cost (Rs.)/kg weight 

gain**  58.55a±0.59 61.20b±0.42 66.94c±0.43 70.75d±0.92 

Values with different superscripts in a row differ significantly *(P<0.05), **(P<0.01) 
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Fortnightly body weights of Nellore ram lambs fed complete rations having 
different ratios of sorghum straw and concentrate 

 
 
Carcass characteristics of ram lambs reared on sorghum straw based complete feed 
formulations 

At the end of the study period, three representative ram lambs from each treatment 
were slaughtered to study the effect of rations on carcass characteristics and meat quality. 
The live weights at slaughter and carcass weights recorded in ram lambs fed CR-I, CR-II, 
CR-III and CR-IV rations were 20.80, 10.10, 25.50, 12.40, 24.90, 12.30 and 25.30, 12.70, 
respectively. No significant difference was observed in pre-slaughter weight, empty body 
weight and carcass weights of lambs fed different experimental rations. The dressing 
percentage recorded was 48.40, 48.70, 49.40 and 50.20 on live weight basis and 57.20, 
55.90, 60.20 and 57.40 per cent on empty body weight basis in lambs fed CR-I, CR-II, 
CR-III and CR-IV rations, respectively  and were comparable. Dressing per cent on live 
weight and empty body weight basis increased (numerically but not significantly) with 
increase in concentrate component in the complete rations fed to lambs.  
  
  Leg portion (%) increased non-significantly with increase in concentrate level in 
the complete rations in the present experiment (Table 3). This might be due to high protein 
accumulation in leg muscles due to consumption of high proteinous diet in the animals fed 
CR – IV. Significant (P<0.01) difference was found in the lean proportion of carcass of 
ram lambs and the meat of ram lambs fed CR-I was leaner in comparison to those fed 
other rations. Fat content also was higher in CR-IV containing high concentrate proportion 
(Table 4). Similarly bone proportion was also significantly (P<0.05) different among 4 
complete rations and was higher in CR-II in relation to other rations. Lean portion 
decreased and fat content increased with increase in concentrate level in the complete 
rations. 
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5.1.1.3 Comparison of growth and carcass characteristic of ram lambs reared on 
complete feed prepared from sorghum and maize stover in Mahabubnagar district  

Maize and sorghum are the major cereal crops especially in rain fed regions of 
Andhra Pradesh. . Complete feeds with 12 per cent crude protein (CP) were prepared 
using locally available crop residues viz., sorghum straw and maize stover and ingredients 
such as maize grain, groundnut cake, sunflower cake, deoiled rice bran, molasses, urea, 
salt and mineral mixture. Roughage to concentrate ratio of 50:50 was maintained to 
economize the cost of complete ration.  
Table 3: Proportions of wholesale cuts in the carcasses of Nellore ram lambs fed 
complete  
               rations with different ratios of sorghum straw and concentrate 

Complete 
Ration 

Carcass 
weight            

(kg) 

Leg            
(%) 

Loin          
(%) 

Rack          
(%) 

Shoulder 
and neck          

(%) 

Fore shank 
and brisket          

(%) 
CR-I 10.10±0.60 32.26±0.82 12.54±0.77 11.27±0.45 26.24±0.29 17.68±0.31 
CR-II 12.40±0.70 33.19±0.51 11.53±0.69 12.97±0.73 25.37±0.65 16.94±1.33 
CR-III 12.30±1.10 33.29±0.37 11.66±0.95 11.16±0.73 24.66±0.65 19.23±0.30 
CR-IV 12.70±0.45 34.02±0.62 10.67±0.94 11.38±1.10 25.99±0.27 17.95±1.17 
SEM 0.45 0.32 0.41 0.40 0.28 0.46 
Each value is the average of three observations 
P>0.05 

Table 4: Effect of feeding complete rations with different ratios of sorghum straw 
and concentrate on proportions of lean, bone and fat in the carcasses of 
Nellore ram lambs 

Complete 
Ration 

Carcass 
weight 
 (kg) 

Proportions of  
 Meat: 

Bone ratio Lean (%) ** 
 

Bone (%)* 
 

Fat (%) ** 

CR-I 10.10±0.60 66.18a±0.34 21.72ab±0.17 12.11c±0.17 3.05±0.04 
CR-II 12.40±0.70 64.32bc±0.19 21.92a±0.06 13.76b±0.13 2.94±0.02 
CR-III 12.30±1.10 64.95b±0.43 21.28bc±0.14 13.77b±0.57 3.05±0.00 
CR-IV 12.70±0.45 63.60c±0.13 21.12c±0.18 15.27a±0.23 3.01±0.03 
SEM 0.45 0.31 0.11 0.36 0.02 

Each value is the average of three observations 
Values with different superscripts in a column differ significantly *(P<0.05), ** (P<0.01) 

 

As part of field studies of the project 346 ram lambs were fed sorghum straw based 
complete feed while 149 ram lambs were fed maize stover based complete feed. Post 
weaned ram lambs of Deccani breed with initial body weight of about 13.5 kg were 
selected for the feeding. The complete feed was supplied for a period of four months to the 
ram lamb rearing farmers. Complete feed was given @ 4 % of body weight. On-farm 
studies were conducted in Mahabubnagar district of Anhdra Pradesh between February to 
May 2009. 
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Ram lambs reared with sorghum straw based complete feed consumed on an 

average 782 g of feed per day and recorded average daily gain of 63.48 g, while ram lambs 
reared on maize straw based complete feed consumed 750 g of complete feed and 
recorded average daily gain of 62.33 g. Feed efficiency was 1:12.96 and 1: 12.62, 
respectively for sorghum straw and maize straw based complete feed. The weight gain, 
average daily gain and feed efficiency were almost similar in ram lambs fed either 
sorghum straw based or maize stover based complete feeds (Table 5). However, cost per 
kg gain was lower in ram lambs fed maize stover based complete feed compared to those 
fed sorghum straw based complete feed.  

 
Slaughter studies of rams fed with complete feed 

 

Table 5: Effect of feeding crop residue based complete diets on the performance of 
ram lambs 

Parameter         Complete diet 
Sorghum Maize 

No of lambs 346 149 
Initial weight (kg) 13.38±0.12 13.72±0.18 
Final weight (kg) 21.00±0.10 21.20±0.14 
ADG (g) 63.48±0.85 62.33±1.13 
Feed intake (g/d) 782.69±5.10 750.20±7.25 
Feed efficiency 1:12.96 1:12.62 
Feed cost/kg (Rs.) 6.30 6.30 

   Cost/kg gain (Rs.)      81.65      79.51 
 

Distribution of feed to beneficiaries 
at Mahabubnagar, Andhra Pradesh 

 

Distribution of feeders to beneficiaries 
at Mahabubnagar, Andhra Pradesh 
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Ram lambs fed sorghum and maize stover based complete feeds in the field study 
were transported from Mahabubnagar to NRC on Meat, Hyderabad for slaughter 
characteristic studies. Slaughter studies revealed higher carcass weight and de-boned meat 
of 9.25 kg and 2.96 kg respectively in ram lambs fed maize straw based complete feed, as 
compared to 8.87 kg and 2.81 kg in lambs fed sorghum straw based complete feed  
(Table 6).  

Table 6: Carcass characteristics of ram lambs maintained on different complete feed mixes 
Characteristic Control Maize stover based 

complete feed 
Sorghum straw based 

complete feed 
Live weight 17.40±0.87 19.20±1.49 20.05±1.0 
Carcass weight 6.33±1.40 9.25±0.80 8.87±0.41 
Breast & Shank  1.22±0.09 1.77±0.28 1.53±0.13 
Neck & shoulder  2.08±0.16 2.46±0.31 2.64±0.48 
Leg 2.72±0.22 3.23±0.21 2.73±0.23 
Loin 1.56±0.53 1.36±0.36 1.28±0.25 
Rack 0.85±0.17 0.76±0.07 1.26±0.35 
Deboned meat 2.36±0.21 2.96±0.11 2.81±0.33 

   Each value is a mean of four observations. 
 
5.1.1.4 Comparison of growth and carcass characteristic studies of ram lambs reared 
on sweet sorghum straw based complete feed with that of sorghum and maize straw 
based complete feed  
            Sorghum and maize are the major cereal crops grown abundantly in rain fed areas 
of India. The straw that is by-product obtained after harvesting the crop can be used as the 
ruminant feed as roughage source. Sorghum straw contributes up to 40% value of the total 
crop in dry areas. Sweet sorghum straw is available after harvesting and threshing of 
grains for extraction of bio-ethanol and this can also be used as feed material for 
ruminants. It is well recognized that cereal crop residues are of low nutritive value because 
of their fibrous nature, bulky and more of lignin content. However, when these straws/crop 
residues are suitably processed physically and incorporated into complete diet or total 
mixed rations either in mash or pellet form, they can be successfully used for optimum 
growth and milk production from ruminant animals. However, the level of incorporation 
of crop residues in the complete diet is influenced by the quality of crop residue. 
Therefore, the present field experiment was carried out to assess the growth in native ram 
lambs by feeding sorghum, sweet sorghum and maize straw based complete rations and 
compared with traditional grazing. This on-farm experiment was conducted in ram lambs 
by feeding different crop residue based complete rations in Mahbubnagar district of 
Andhra Pradesh for a period of 120 days covering February to May, 2012.  
 
Preparation of complete rations 

Crop residues viz. sorghum (R-I), sweet sorghum (R-II) and maize (R-III) straws 
were procured from nearby villagers and ICRISAT, Hyderabad. Concentrate feed (20 per 
cent CP) for the preparation of complete rations was purchased from the local market. To 
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prepare complete rations (50R:50C) the respective crop residues were ground through 8 
mm sieve using hammer mill and mixed with concentrate mixture in a mixer at ‘Rural 
Feed Processing Unit’, Mahbubnagar and stored in gunny bags for feeding of ram lambs 
during experimental period. These three crop residue based complete rations were 
transported from RPFU to farmer’s doorstep by using mini truck at fort-nightly intervals. 
 
Selection and grouping of experimental animals 

Growing healthy native ram lambs (n=200) of about 4-5 months old were selected 
from the various local sheep farmers and were randomly allocated in to four experimental 
groups so as to contain at least 50 animals in each group. The mean body weights (kg) of 
ram lambs in the four groups was 13.5 ±1.08 (R-I), 12.4 ±0.45 (R-II), 11.20 ± 0.80 (R-III) 
and 13.92±0.89 (R-IV; control group), respectively. 
 
Feeding management of experimental ram lambs 
  Three crop residue based complete rations viz. R-I, R-II, R-III were offered to ram 
lambs of respective groups for four months period at 4% of their body weight and the 
fourth group (R-IV)  was maintained solely on traditional grazing. Amount of feed offered 
was calculated based on fort-nightly body weights of ram lambs. Daily feed intake was 
calculated by subtracting the amount of feed residue left over on the next day from total 
feed offered.  

The ram lambs were housed according to group in well ventilated, clean pens with an 
open area for movement during the day time. All the experimental ram lambs were fed ad 
libitum. Feed was offered twice daily at 9.00 and 15.00 h by using a spring balance and 
residue if any left was weighed after 24 h. The animals were weighed fort-nightly using a 
spring balance before offering feed and water in the morning. Weights were recorded on 
two consecutive days and the mean was taken to represent the average body weight.   

 
 
 
 
Effect of different complete rations on growth and carcass characteristics 

Comparable feed intake of 783, 751 and 685 g was observed in R-I, R-II and R-III 
rations, respectively. Feed intake and its utilization in ruminants are mainly influenced by 
the kind of roughage and roughage to concentrate ratio in the diet. The weight gain and 

Distribution of complete feed to farmers 
by Dr Prabhakar Rao, VC, SVVU 

Distribution of complete feed to farmers by 
Joint Director, AH Dept, Mahabubnagar 
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average daily gain (ADG) were significantly (P<0.01) higher in ram lambs fed  three crop 
residues based complete rations in comparison to  those on exclusive grazing (Table 7).  
These results indicate that crop residue based complete ration feeding has shown 
significant effect on growth rate of ram lambs in comparison to traditional grazed lambs 
with no concentrate supplementation. Feed efficiency and cost per kg gain were also 
comparable among the three crop residues based complete rations. Presumably the higher 
concentration of energy in the low roughage diet together with the higher efficiency with 
which ME of fibrous feeds is utilized in the fattening process or growth resulted in better 
growth rate and feed conversion efficiency with high concentrate diet.  
 
Table 7: Effect of feeding crop residue based complete rations on the performance of 
ram lambs reared under intensive system 

Parameter  
Complete feed Control 

(grazing 
only) 

Sorghum 
straw based  

Maize straw 
based  

Sweet sorghum 
straw based  

No. of lambs fed  550  50  150  50  

Initial weight (kg)  13.5±1.08  11.20±0.8  12.4±0.45  13.92±0.89  

Final weight (kg)  25.3±2.41  22.7±3.62  24.8±2.53  19.74±0.82
 b

  

Wt. gain  11.8±0.56a  11.5±0.76a  12.4±0.32 a  5.82±0.3
 b

  

ADG (g)  98.33±2.2a  95.83±2.2 a  103.3±3.56 a  48.5±2.48 b  

Feed intake (g/d)  783  685  751  --  

Feed efficiency  1:7.96  1:7.14  1:7.14  --  

Feed cost/kg (Rs.)  9.69  9.69  9.69  --  

Cost/kg gain (Rs.)  77.16  69.19  69.19  --  
 

Mean values with different superscripts (row wise) differ significantly. 
Growth rate was similar among ram lambs fed sorghum, sweet sorghum and maize 

straw based complete diets. It is concluded that, hitherto underutilized cereal crop residues 
could be effectively used as roughage source at 50 per cent level in complete rations for 
the feeding of ram lambs to obtain optimum gain. 

 
5.1.1.5 Growth and carcass characteristics of ram lambs grown with maize straw 
based complete feed by intensive method of rearing in Nellore district of Andhra 
Pradesh 
 This study was carried out to demonstrate the feed processing techniques for utilizing 
the crop residues to farmers and thereby achieving high productivity in Nellore ram lambs. 
Six hundred lambs of 3 to 4 months weighing 14 – 16 kg were randomly divided into two 
groups viz., control (70 lambs) and treated (600 lambs). Trial was conducted at the 
premises of fifteen farmers. Complete feed was produced at ‘Rural Feed Processing Unit’, 
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Chennur, Gudur mandal, Nellore. Complete feed was provided @ 4% of their body 
weight. Body weights were recorded at fortnightly intervals to compare their growth rate. 
Nellore Jodipi breed was used for the study.  All the required vaccinations and deworming 
were provided under the project to the ram lambs. Feeders for feeding of the ram lambs 
with complete feed were also provided to the ram lambs. 
 

Table 8: Ingredient composition of complete feed and the cost of production  
Ingredient Per cent  Cost (Rs./kg)  Total cost (Rs.)  

Maize straw  20  4.5  90  
Groundnut haulms  30  3.6  108  
Maize  20  14.5  290  
Soybean meal  12  23.95  287.4  
Rice polish  15  11.42  171.3  
Jaggery  2  23  46  
Mineral mixture  2  19.5  39  
Salt  1  9.25  9.25  
Vitamin premix(g/100kg)  40g  750  30  
Bag        7.25  
         1078.2  
Cost of complete feed (Rs./kg)        10.782  
Electricity consumption Rs.10000/ 
10000Kg Production        1  
Labour charges Rs. 8500 per month        0.58  
Total feed cost (Rs./kg)        12.362  
 
Table 9: Growth and carcass characteristics of ram lambs reared using the maize 
straw based complete feed in Nellore district of Andhra Pradesh   

 Maize straw based 
complete feed 

Control 

No. of lambs 600 70 
Initial weight (kg)  15.34 ± 0.33 14.12 ± 0.54 
Final weight (kg)  30.06  ± 1.00a 23.39 ± 1.44 b 
Wt. gain (kg) 14.72 ± 0.76 a 9.27 ± 0.32 b 
ADG (g)  122.67 ± 2.2 a 77.25 ± 3.56b 
Total feed intake (kg)  99.02  --- 
Feed intake (g/d)  825.17 --- 
Feed efficiency (kg/kg gain) 1 : 6.72 --- 
Feed cost/kg (Rs.)  13.00 --- 
Cost/kg gain (Rs.)  87.44 ---- 
Dressing percentage 50.44a 47.63b 

 
 The initial weights of grazing and intensively fed lambs were 14.12±0.54 and 
15.34±0.33 kg, respectively. The CFM constituted 50% roughage (Maize straw 20% and 
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groundnut haulms 30%) and 50% concentrate (Table 8). After 120 days of feeding, the 
treated group showed a significantly higher growth with mean final weight of 30.06 ± 1.00 
kg when compared to control (23.39 ± 1.44 kg) (table 9). The average daily gain was 
significantly higher in treated group (122 g) while the control group showed 77 g. This 
study revealed that better productivity can be obtained in sheep by utilizing crop residues 
as roughage source in the complete diets. Ram lambs showed higher ADG of 122 g under 
intensive system with a dressing percentage of 50.44 as compared to 77 g and 47.63, 
respectively under extensive system. Farmers were convinced with the utility of the 
intensive production system for fattening ram lambs as the lambs needed lesser period for 
attaining marketable age and required less labour for rearing as there is no need to graze 
the lambs.   
 
5.1.2 Semi-intensive method of ram lamb rearing – Economic approach for 
augmenting meat production from sheep 

Grazing resources are gradually shrinking in India. Most of the sheep rearing is in 
semi arid regions of the country where quality of grazing land available is very poor in 
most of the areas. Hence, even after long hours of grazing ram lambs will not get the 
required nutrients and hence growth potential of the lambs is not achieved. To meet the 
required nutrient requirements it is suggested to provide concentrate supplements along 
with grazing. To promote the concept and to demonstrate the benefits, field trials were 
undertaken in the farmers’ premises in Nellore, Mahabubnagar and Anantpur districts of 
Andhra Pradesh by selecting post-weaned ram lambs among interested farmers. 
Concentrate (20 % CP) was offered to ram lambs @ 1 % of body weight in addition to 
grazing for 8 hours a day. A total of 750 ram lambs in Anantpur, 1581 ram lambs in 
Mahabubnagar and 818 ram lambs in Nellore district were included in the study. Few ram 
lambs among the group were kept as control which was reared on extensive system i.e. 
grazing only without any supplementation of concentrate feed. Most of the ram lambs 
reared in Nellore district were of Nellore jodipi breed, in Mahabubnagar district lambs 
were of Deccani breed and in Anantpur district they were Nellore brown breed.  

Ingredients used for the preparation of concentrate mix are maize (40 %), rice bran 
(32 %), de-oiled groundnut cake (25 %), mineral mixture (2 %), salt (1 %) and vitamin 
mixture (200g/ ton). Proximate composition of the concentrate mix provided to the ram 
lambs: protein (13.59%), fat (1.56%), moisture (6.67%), ash (1.68%), crude fibre (12.6 
%), neutral detergent fibre (41.90 %), acid detergent fibre (19.16 %), hemicelluloses 
(22.74 %) and lignin (5.32 %). 
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Table 10: Effect of supplementation of concentrates on growth and production 
parameters of grazing ram lambs in Nellore district of Andhra Pradesh  

Parameter  Control  Treatment  
Number of lambs 58 760 

Initial weight (kg) 13.60 ± 0.58  13.38 ± 0.07 

Final weight (kg)  22.05 ± 1.11a  23.11 ± 0.19b 

Weight gain (kg)  8.45 ± 0.30 a 9.73 ± 0.35 b 

Average daily gain (g)  93.89 ± 2.48 a 108.11 ± 1.94 b 

Extra weight gain  in supplemented 
lambs (kg) 

--- 1.28 kg 

Conc. feed/animal (kg)  --- 42.27 kg 

Cost of feed (Rs./kg)  17 

Cost of input/animal/kg gain (Rs.)  --- Rs 73.85 

Extra income/animal (Rs.)    

Cost benefit ratio    

Dressing (% slaughter weight) 47.55 ± 0.78 a 51.07 ± 0.45 b 

Carcass weight 10.48 11.80 

Extra meat yield --- 1.32 kg 
 
 
 
 
 

Dr. Jayachandran, Assistant Director, 
APSGF, distributing feed to farmers 

in May 2010 in Nellore district. 

 

Dr. N. Kondaiah, Director, NRCM 
distributing feed to farmers in  
May 2010 in Nellore district. 
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Table 11: Growth performance and yield of ram lambs reared on semi-intensive and  
                   extensive methods in Mahabubnagar district 

Parameter  Control  Treatment  
Number of lambs 120 1461 
Initial weight (kg) 13.96 ± 0.89  14.28 ± 1.01 

Final weight (kg)  19.98 ± 0.82a  26.18 ± 1.78 b 
Weight gain (kg)  6.02 ± 0.30 a 11.90 ± 0.35b 
Average daily gain (g)  50.17 ± 2.48a 99.16 ± 1.94b 
Extra weight gain (kg) in 
supplemented lambs 

--- 5.88  

Conc. feed/animal (kg)  --- 23.35 
Cost of input/animal/kg gain (Rs.)  --- 14 

Extra income/animal (Rs.)   941 
Cost benefit ratio   1:2.9 
Dressing (% slaughter weight) 42.63  46.40  
Dressing (% empty body weight) 56.13  57.22  

Values with different superscripts row wise differ significantly (P < 0.05) 
 

 Table 12: Effect of conc. Supplementation on performance and cost economics in 
grazing ram lambs in Ananthapur district 

Parameter  Control  Treatment  Average  SEM  t-value  
Initial weight (kg)  13.90  14.15  14.03  0.10   
Final weight (kg)  20.74

a
  25.02

b
  22.88  0.62  7.35  

Weight gain (kg)  6.84
a
  10.87

b
  8.59  0.62  6.83  

Average daily gain (g)  57
a
  90.58

b
  73.79  5.47  6.83  

Extra weight gain (kg) in 
supplemented  ram lambs  

--  4.03  --  --  --  

Conc. Feed/animal (kg)  --  22.67  --  --  --  
Cost of input/animal (Rs.)  --  317  --  --  --  
Extra income/animal (Rs.)  --  725  --  --  --  
Cost benefit ratio  --  1:2.3     
Dressing percentage (% 
SW)*  41.72  46.2  43.96  0.86  4.25  

Dressing percentage (%  
EBW)  54.74  55.22  54.98  0.94  1.02  

Values with different superscripts row wise differ significantly (P < 0.05) 
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Average daily gain (ADG)  

 Body weights of the ram lambs were recorded every fortnight and average daily 
gain was calculated. Ram lambs reared on semi-intensive and extensive methods revealed 
average daily gain of 108.11 g and 93.89 g; 99.16 g and 50.17 g and 90.58 g and 57 g in 
Nellore, Mahabubnagar and Anantpur districts, respectively. Growth rate of ram lambs 
reared on extensive method depends on quality of grazing resources available in the 
vicinity. Higher growth rate in Nellore district is contributed by comparatively better 
quality of grazing resources available due to higher rain fall in the area as compared to that 
of Mahabubnagar and Anantpur districts which receive less rain fall in general.            
 
Carcass weight and dressing percentage 

 After completion of the feeding trials 10 ram lambs each from the lambs reared on semi 
intensive and intensive methods in Nellore, Mahabubnagar and Anantpur districts were 
slaughtered in slaughter facility established at Tirupati and experimental abattoir of 
National Research Centre on Meat, Hyderabad to calculate the dressing percentage of ram 
lambs to enhance understanding of effect of feeding on meat yield. Dressing percentage of 
Nellore jodipi breed of ram lambs reared in Nellore district under extensive and semi-
intensive methods were 47.55 and 51.07 (Table 10), respectively which was higher as 
compared to dressing percentage of 42.63 and 46.40 in Mahabubnagar district (Table 11) 
and 41.72 and 46.20 in Anantpur district (Table 12).  
 
5.1.3 Development of creep rations for rearing pre-weaned ram lambs 

 Ram lambs are weaned at 10 to 12 weeks after birth. Immediately after weaning, ram 
lambs cannot adjust to the feeding system adapted in adults. This affects the growth rate of 
ram lambs and puts the health of ram lambs at risk. Hence, it is recommended to provide 
creep feed to ram lambs before weaning. The creep ration (feed for young ones) should be 
highly palatable and rich in protein. Feeding of weaned lambs involves a balance between 
the use of cereals and the forages rich in energy and protein to achieve economic growth. 
Experiments were conducted to develop suitable creep feed to pre-weaned ram lambs and 
the results are discussed in this section. 

 
Preparation of creep rations 

Concentrate feed ingredients for the preparation of creep feed was procured from the 
local market. Creep feed containing 20% crude protein (CP) and 75% total digestible 
nutrients (TDN) was formulated (Table 13) and prepared in required quantity. According 
to the formula, the ingredients were batched and ground through a 8 mm sieve using 
hammer mill at the feed mill of Department of Animal Nutrition, College of Veterinary 
Science, Rajendranagar, Hyderabad. 
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Table 13: Composition (g/kg) of creep and complete rations  
for early weaned ram lambs 

 
Name of the 
ingredient 

 
Creep feed 

 
Complete ration 

70:30 (C:R) 

 
Complete 

ration 50:50 
Maize grain 550.0 280.0 157.5 
Soybean meal 370.0 105.0 - 
Groundnut cake - 210.0 82.5 
Sunflower cake - - 100.0 
Deoiled rice bran 50.0 70.0 112.5 
Molasses - 14.0 25.0 
Urea - - 7.5 
Mineral mixture 20.0 14.0 10.0 
Salt 10.0 7.0 5.0 
Sorghum straw - 300.0 500.0 
Cost (Rs./kg) 15.33 10.88 7.01 

Vitamin A D3 supplement was added at 10g/quintal 
 
The first experiment was conducted with creep rations containing creep feed alone 

(R-I), creep feed plus berseem hay (R-II) and sorghum straw at 30 per cent level in the 
complete ration (R-III) for the first one month period followed by sorghum straw based 
complete ration (50:50) to all the 3 experimental groups for the remaining 4 months to 
study the growth and production performance in early weaned Nellore ram lambs. 

 
The second experiment was conducted with sorghum straw at 70, 60, 50 and 40 % 

levels in the complete rations of CR-I, CR-II, CR-III and CR-IV, respectively for a period 
of 6 months to study the growth rates, nutrient utilization, carcass characteristics and cost 
of production in growing Nellore ram lambs. 

 
The cost (Rs./kg) of creep feed (20 per cent CP and 75 per cent TDN), berseem 

hay, sorghum straw based complete rations with roughage to concentrate ratios of 30:70 
and 50:50 was 15.33, 13.50, 10.88 and 7.01, respectively. 
 
Weight gain and average daily gain 

Fort-nightly body weights of early weaned Nellore ram lambs fed creep and 
sorghum straw based complete rations for five months are shown in Figure 2 and Table 
14, respectively. The fortnightly body weights ranged from 9.33±0.29 to 18.63±0.59; 
9.50±0.26 to 19.35±1.43 and 8.77±0.14 to 17.47±1.03, respectively in ram lambs fed 
rations R-I, R-II and R-III from 1st fortnight to 10th fortnight. However, the values were 
non significantly different among the lambs fed different creep rations except during the 
2nd fortnight in which the body weights were significantly (P<0.05) different among the 3 
creep rations with the values being higher in R-II than the R-III. 
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The total weight gain, average daily gain, feed conversion ratio and cost of rations 
(Rs.) in early weaned ram lambs fed different creep rations are shown in Table 6, Fig. 3 
and Fig. 4. The weight gain (kg) and average daily gain (g) in just weaned ram lambs were 
10.80±0.68, 72.00±4.51; 11.65±1.30, 77.67±8.67 and 9.57±1.04 and 63.80±6.96 in R-I, R-
II and R-III. Statistical analysis revealed no significant differences in weight gain and 
average daily gain in early weaned Nellore ram lambs fed different creep rations. 
 
Feed intake 

 The total feed intake (g/d) in R-I, R-II and R-III were 700.36±21.03, 665.86±28.59 
and 683.23±11.34, respectively and was non significantly different among the three 
experimental rations (Table 15). Feed conversion ratio (FCR) was 9.91±0.13, 8.73±0.06 
and 10.91±0.13 kg in lambs fed R-I, R-II and R-III rations, respectively. Significant 
difference (P<0.01) was found in FCR among the lambs fed different rations. Feed 
conversion efficiency was significantly higher in lambs fed R-II ration followed by R-I 
and R-III rations. 

 
Table 14: Chemical composition (% DM) of experimental creep rations 

Nutrient Creep 
feed 

Berseem 
Hay 

Sorghum straw 
based complete 

ration (30R:70C) 

Sorghum straw 
based complete 

ration(50R:50C) 
Proximate principles 

Dry matter 92.95 89.04 92.84 92.59 
Organic matter 88.95 88.62 89.73 89.07 
Crude protein 20.36 14.41 13.06 10.51 
Ether extract 3.12 1.96 2.71 2.61 
Crude fibre 7.19 34.29 14.45 19.18 
Nitrogen free extract 58.28 37.96 59.51 56.77 
Total ash 11.05 11.38 10.27 10.93 

Cell - wall constituents 
Neutral detergent fibre 31.49 55.66 46.34 55.28 
Acid detergent fibre 10.05 38.76 24.16 29.51 
Hemicellulose 21.44 16.90 22.18 25.77 
Cellulose 6.18 33.84 15.77 20.86 

Calculated nutritive value 
Digestible crude protein 15.27 10.00 9.40 7.36 
Total digestible nutrients 78.86 60.00 64.00 57.50 
Metabolisable energy      
(MJ/kg DM) 

11.93 9.08 9.68 8.70 

 
Each value is the average of duplicate analysis except for the nutritive values  
On DM basis except for the dry matter 
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Table 15: Performance of early weaned ram lambs fed creep and sorghum straw 
based  complete rations 

 
Parameter 

Ration 
R-I R-II R-III SEM 

Initial body weight (kg) 7.83 7.70 7.90 0.13 
Final body weight (kg) 18.63 19.35 17.47 0.61 
Weight gain (kg) 10.80 11.65 9.57 0.60 
Average daily gain (g) 72.00 77.67 63.80 4.00 
Total  feed intake  (g/d) 700.36 665.86 683.23 12.16 
Feed conversion ratio  9.91b 8.73a 10.91c 0.22 
Average feed cost (Rs.)/kg 8.03 7.75 7.45 - 

Cost (Rs.)/kg weight gain 79.60b 67.68a 81.12c 1.48 
Each value is the average of 6 observations 
a,b,cvalues with different superscripts in a row differ significantly(P<0.01)       
 

                       
Fortnightly body weights of early weaned ram lambs fed creed and sorghum straw 
based complete rations 
 
Cost economics  

Feed cost (Rs/kg) and cost per kg weight gain (Rs.) were 8.03±0.05, 79.60±0.21; 
7.75±0.09 and 67.68±0.46 and 7.45±0.23 and 81.12±0.58 for rations R-I, R-II and R-III, 
respectively (Table 14). Cost per kg weight gain was significantly (P<0.01) different 
among the three experimental rations. The cost expressed as (Rs.)/kg gain was 
significantly (P<0.01) lower in early weaned ram lambs fed R-II followed by R-I and  
R-III. 
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Plane of nutrition 

Digestible crude protein (DCP) and total digestible nutrients intakes expressed as 
g/d or g/kg w0.75 were 58.84±2.17, 403.08±13.10: 52.58±2.50, 369.75±16.53; and 
49.55±0.81 and 373.40±5.99, respectively for creep rations R-I, R-II and R-III (Table 16). 
The DCP intake g/d or g/kg w0.75 was significantly (P<0.05) different among the rations 
and was higher in R-I in comparison to R-II and R-III. Statistical analysis revealed no 
significant differences in TDN intake g/d or g/kg w0.75 among the 3 rations. The ICAR 
(1998) has recommended the DCP and TDN intake values for a growing lamb weighing 15 
kg and gaining @ 100 g/d as 55 and 330 g, respectively. The early weaned Nellore ram 
lambs fed different rations met their DCP requirements, but TDN intake was higher than 
the recommendations of ICAR (1998).  
 
Table 16: Feed and dry matter intake by early weaned ram lambs fed creep and 
sorghum straw based complete rations 

 
Parameter 

Ration 
R-I R-II R-III SEM 

Average body weight (kg) 13.20±0.47 13.55±0.68 12.70±0.52 0.32 
Metabolic body weight (kg0.75)  6.92±0.18 7.05±0.27 6.72±0.21 0.13 

Feed  Intake 

Creep (g/d) 
150.62±11.44 75.31±11.29 - 15.74 

Berseem hay (g/d) - 78.62±9.86 - 9.50 
Complete ration  30R:70C (g/d) - - 156.18±19.64 18.89 
Complete ration  50R:50C (g/d) 549.74±13.74 511.93±23.60 527.05±24.10 11.99 

Total  feed intake  (g/d) 700.36±21.03 665.86±28.59 683.23±11.34 12.16 

 
Dry matter Intake 

Creep (g/d) 140.00±10.63 70.00±10.50 - 14.63 

Berseem hay (g/d) - 70.00±8.78 - 8.46 
Complete ration  30R:70C (g/d) - - 145.00±18.24 17.53 
Complete ration  50R:50C (g/d) 509.00±12.72 474.00±21.85 488.00±22.23 11.10 
Total  DMI  (g/d) 649.00±19.51 614.00±26.45 633.00±10.49 11.34 
DMI (g)/kg w0.75 93.97±3.01 87.09±3.28 94.15±2.80 1.83 
DMI (% body weight) 4.94±0.18 4.53±0.20 5.02±0.19 0.11 

Each value is the average of six observations 
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Table 17: Plane of nutrition of early weaned Nellore ram lambs fed creep and 
sorghum straw based complete rations 

            Parameter 
Ration  

R-I R-II R-III SEM 
Average body weight (kg) 13.20±0.47 13.55±0.68 12.70±0.52 0.32 
Metabolic body weight (kg0.75) 6.93±0.18 7.06±0.27 6.73±0.21 0.13 
DCP intake (g/d)  
Creep feed  21.38±1.62 10.69±1.60 - 2.23 
Berseem hay  - 7.00±0.88 - 0.85 
Complete ration  30R:70C  - - 13.63±1.71 1.65 
Complete ration  50R:50C  37.46±0.94 34.89±1.61 35.92±1.64 0.82 
Total DCP intake  (g/d) 58.84b±2.17 52.58a±2.50 49.55a±0.81 1.42 
DCP intake (g)/kg w0.75 8.52b±0.28 7.48a±0.32 7.40a±0.22 0.19 
TDN intake  (g/d)  

Creep feed  
110.40±8.3

9 
55.20±8.28 - 11.54 

Berseem hay  - 42.00±5.27 - 5.08 
Complete ration  30R:70C  - - 92.80±11.67 11.22 

Complete ration  50R:50C  
292.68±7.3

1 
272.55±12.5

6 
280.60±12.8 6.38 

Total TDN intake  (g/d) 403.08±13.
10 

369.75±16.5 373.40±5.99 7.76 

TDN intake (g)/kg w0.75 58.34±1.88 52.58±2.08 55.75±1.64 1.17 
 
Each value is the average of six observations 
a,bvalues bearing different superscripts in a row differ significantly  
(P<0.05)                                   
 
5.1.4 Growth trial with maize silage and sweet sorghum bagasse based rations 

This on-farm experiment was carried out using maize silage at Indugula village in 
Tipparthy mandal of Nalgonda district, Andhra Pradesh from 01st April to 30th August 
2010. Indugula is located 140 km away from Hyderabad and is in one of the backward 
districts in Telangana region of Andhra Pradesh.  
 
Production of silage 

The farmer who reared the experimental ram lambs was having 20 acres of land 
with bore well as well as sprinkler irrigation facility. The farmer was already rearing 100 
sheep which were being maintained by grazing in open fields. The land was used to grow 
the maize crop for silage making with application of 2 tonnes of farm yard manure per acre 
as a basal fertilizer. Two silo pits were constructed near the experimental sheep shed with 
the dimensions of 9'L x 9’W x 8’H so as to accommodate about 10 tonnes of silage in each 
pit. All the inside walls and bottom of the silo was cemented to prevent seepage of ground 
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water if any. All the sides of the silo were covered with HDPE plastic sheet before filling 
the pit with chopped maize fodder. 

Harvested and wilted green fodder was brought to the site of silage pit from the 
field by using a tractor. The 10 HP motor capacity chop cutter was arranged at one edge of 
silo in order to allow the chopped green fodder directly to fall into the pit. Maize fodder 
was chopped to uniform sized pieces of ½ to ¾ inches. Sugarcane molasses, urea (fertilizer 
grade) and common salt were added at 1, 0.5 and 0.5 per cent, respectively while making 
the silage. They were mixed in water (50 l/ton of fodder) in a plastic drum thoroughly and 
were sprinkled uniformly all over the maize fodder while chopping it in a chop cutter. 
Chopped green maize fodder was trampled (compacted) with wooden planks by two 
persons for every one foot level in the pit. Great care was taken while trampling chopped 
fodder to prevent trapping of air in the pit so as to maintain strict anaerobic environment in 
the silo. 

 
Chopping of maize fodder, filling and trampling of chopped maize fodder in a silo 

 
After filling the chopped fodder to about 2 feet above the ground level it was 

tightly covered with HDPE plastic covers and heavy weight bags filled with sand were 
kept over the pit to prevent entry of air and water into the silo. Slope of the pit to one side 
was maintained to drain water quickly if rain occurs. Silo was opened on 39th day for the 
feeding of experimental ram lambs.  

 
Preparation of concentrate mixture 

Concentrate feed ingredients were procured from the local market.  Concentrate 
mixture to have 17% CP and 70% TDN was prepared in the feed mill located at the 
Department of Animal Nutrition, College of Veterinary Science, Rajendranagar, 
Hyderabad and transported to ‘Indugula’ village for feeding of ram lambs. 
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Processing of roughage sources 
 Lucerne (Medicago sativa) crop was grown at the farmer’s fields at Indugula 
village and was harvested at 50-60% flowering stage. Harvested green lucerne fodder was 
dried under shade for 3-4 days in order to reduce the moisture level of 12-14 %. While 
drying, the fodder was turned upside down thrice a day to prevent growth of fungus and to 
hasten the process of drying. Prepared hay was filled in the gunny bags and stored for 
feeding of lambs. Groundnut (Arachis hypogea) haulms were purchased locally for the 
feeding of ram lambs. Sweet sorghum bagasse (SSB) was procured from ICRISAT, 
Patancheru, Hyderabad to prepare complete ration. Concentrate ingredients were 
purchased from the local market in Hyderabad. Complete ration with 50 % level of sweet 
sorghum bagasse (SSB) was processed into mash according to the formula (table 18) using 
hammer mill using 8 mm sieve at the feed mill of the Department of Animal Nutrition, 
College of Veterinary science, Rajendranagar, Hyderabad and was transported to 
‘Indugula’ village to feed the experimental lambs. 
 
Table 18: Ingredient composition (g/kg) of concentrate mixture and SSB based 
complete ration used in silage experiment  

Ingredient Concentrate  
Mixture 

SSB based  
complete ration  

(50:50) 
Maize grain 400 155 
Groundnut cake 150 82.50 
Sunflower cake 100 100 
Cottonseed cake 220 -- 
Deoiled rice bran 100 115 
Molasses -- 25 
Urea  -- 7.5 
Mineral mixture 20 10 
Salt  10 5 
Sweet sorghum bagasse (SSB) -- 500 
Cost (Rs.)/kg feed 11.80 6.56 

Vitamin A D3 supplement was added at 10 g/quintal of feed 
 
Selection and grouping of ram lambs  

Forty nine 3-4 months old growing Nellore ram lambs with an average body weight of 
14.26±0.24 kg were purchased from Karimnagar, Andhra Pradesh and were randomly 
distributed in to 7 groups of 7 lambs each. The average body weight (kg) of ram lambs in 7 
treatments was 14.33±0.85 (T1), 14.33±0.47 (T2), 14.20±0.56 (T3), 14.23±0.87 (T4), 
14.30±0.46 (T5), 14.32±0.62 (T6) and 14.10±0.86 (T7), respectively.  
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Table 19: Chemical composition (% DM) of experimental maize silage and SSB based 
rations 

 
Each value is the average of six observations 
 
Experimental silage rations 

Seven experimental groups were fed with respective rations for a period of 5 
months. The lambs under group T1 were fed sole maize silage ad libitum. Second group of 
lambs (T2) were fed concentrate mixture @ 0.5 % of body weight + maize silage ad 
libitum. The third group (T3) of lambs were fed concentrate mixture @ 1.0 per cent of body 
weight + maize silage ad libitum.  In the fourth group (T4), the lambs were fed concentrate 
mixture @ 1.5 per cent of body weight + maize silage ad libitum. The fifth group (T5) of 
ram lambs was fed lucerne hay to meet 25 % of the dry matter requirement and maize 
silage ad libitum. The sixth group (T6) of ram lambs was fed groundnut haulms (straw) to 
meet 25 per cent of dry matter requirement and maize silage ad libitum. The seventh group 
(T7) of ram lambs were fed solely on SSB based complete ration (50:50). 
 
 
 

Nutrient Maiz
e silage 

Concentr
ate mixture 

Lucer
ne hay 

Groundn
ut 

haulms 

SSB based 
complete ration 

(50R:50C) 
Proximate principle 

Dry matter  
29.86 

 
93.51 

 
89.33 

 
91.46 

 
92.67 

Organic matter 93.07 89.11 90.28 88.09 89.23 
Crude protein 5.49 17.27 15.06 9.23 11.51 
Ether extract 2.42 3.59 2.14 1.20 1.75 
Crude fibre 23.50 8.23 32.49 36.72 28.64 
Nitrogen free extract 61.66 60.02 40.59 40.94 47.33 
Total ash 6.93 10.89 9.72 11.91 10.77 

Cell-wall constituents 
Neutral detergent 
fibre 

58.72 32.05 57.66 69.54 58.28 

Acid detergent fibre 41.90 13.32 39.72 46.70 31.29 
Hemicellulose 16.82 18.73 17.94 22.84 26.99 
Cellulose 22.15 7.09 30.17 30.52 24.08 
Lignin 7.58 3.11 4.95 6.57 4.35 



37 

Table 20: Fort-nightly body weights (kg) of Nellore ram lambs fed maize silage and 
SSB based rations 

 Each value is a average of six observations. 
 Values with different superscripts in a column differ significantly. **(P<0.01) *(P<0.05) 

Fortnight 
 

Ration Initial 
weight 1 2 3 4 5 6* 7** 8** 9** 

Final 
weight** 

 
R-I 14.33 14.65 15.05 15.53 15.98 16.45 16.93a 17.45a 17.92a 18.53a 19.18a 

 ±0.85 ±0.85 ±1.07 ±0.83 ±0.94 ±1.04 ±0.84 ±0.87 ±0.88 ±0.96 ±1.05 
 

R-II 
 

14.33 14.70 15.33 16.03 16.92 17.68 18.57ab 19.38ab 20.32b 21.37b 22.21b 
 ±0.47 ±0.49 ±0.50 ±0.52 ±0.60 ±0.47 ±0.50 ±0.54 ±0.51 ±0.55 ±0.57 
 

R-III 14.20 14.62 15.27 16.12 17.15 18.13 19.25bc 20.33bc 21.50bc 22.80bc 23.89bc 
 ±0.56 ±1.06 ±0.57 ±0.61 ±0.60 ±0.57 ±0.58 ±0.54 ±0.62 ±0.65 ±0.66 
 

R-IV 14.23 14.75 15.68 16.90 18.08 19.43 20.95c 22.47c 24.10d 25.67d 27.00d 
 ±0.87 ±0.86 ±0.89 ±0.86 ±0.87 ±0.77 ±0.86 ±0.81 ±0.92 ±0.98 ±1.08 
 

R-V 14.30 14.88 15.75 16.87 18.08 16.27 20.22bc 21.27bc 22.25bcd 23.53bcd 24.45bc 
 ±0.46 ±0.51 ±0.50 ±0.51 ±0.59 ±0.60 ±0.65 ±0.68 ±0.59 ±0.51 ±0.48 
 

R-VI 14.32 14.85 15.58 16.67 17.70 18.73 19.85bc 21.10bc 21.73bc 22.55bc 23.28bc 
 ±0.62 ±0.65 ±0.68 ±0.68 ±0.68 ±0.67 ±0.62 ±0.68 ±0.69 ±0.68 ±0.75 
 

R-VII 14.10 14.63 15.52 16.78 17.87 19.03 20.32bc 21.55bc 22.60cd 23.82cd 24.75cd 
 ±0.86 ±0.86 ±0.87 ±0.86 ±0.89 ±0.96 ±1.02 ±1.13 ±1.13 ±1.13 ±1.08 
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Table 21: Effect of feeding maize silage and SSB based rations on growth rate, feed efficiency and cost economics in 
Nellore ram lambs 

 

a,b,c, d,e,fvalues bearing different superscripts in a row differ significantly(P<0.01) 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
Parameter 

Ration  
 

R-I 
 

R-II 
 

R-III 
 

R-IV 
 

R-V 
 

R-VI 
 

R-VII 
 

SEM 
Initial body weight (kg) 14.33±0.85 14.33±0.47 14.20±0.56 14.23±0.87 14.30±0.46 14.32±0.62 14.10±0.86 0.24 

Final body weight (kg) 19.18a±1.05 22.21b±0.57 23.89bc±0.66 27.00d±1.08 24.45bc±0.48 23.28bc±0.75 24.75cd±1.08 0.47 

Weight gain (kg) 4.85a±0.27 7.88b±0.42 9.69cd±0.14 12.77f±0.57 10.15de±0.17 8.97c±0.24 10.65e±0.28 0.39 

Average daily gain  (g) 32.33a±1.79 52.53b±2.78 64.60cd±0.96 85.11f±3.78 67.67de±1.15 59.80c±1.59 71.00e±1.88 2.58 

DMI  (g/d) 664.88a±3.88 729.19b±6.93 757.60bc±11.49 819.34d±19.67 827.00d±8.22 815.24d±10.38 762.97c±11.58 9.34 

FCR (DMI/kg gain) 20.57e±0.49 13.88d±0.25 11.73c±0.26 9.63a±0.20 12.22c±0.42 13.63d±0.16 10.75b±0.24 0.53 

Ration  cost (Rs./kg) 1.50 1.91 2.43 3.05 2.64 1.64 6.56 - 
Cost (Rs.)/kg weight gain 103.29d±0.34 81.77bc±0.37 79.17b±0.24 74.09b±0.40 88.44c±0.74 61.51a±0.39 76.07b±1.73 0.27 
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Table 22: Effect of feeding maize silage based and SSB based rations on dressing percentage  
of carcasses in growing Nellore ram lambs 

Ration 
Live weight 
at slaughter 

(kg) 

Empty 
body 

weight 
(kg) 

Carcass 
weight (kg) 

Dressing per 
cent on live 

weight 

Dressing 
per cent on 
empty body 

weight 
R-I 18.50±0.30 15.80±0.30 8.80±0.20 47.49±1.50 55.70±1.50 
R-II 21.10±1.20 18.60±1.20 10.86±0.40 51.58±1.10 58.38±1.20 
R-III 22.10±1.60 19.60±1.50 11.46±0.70 52.00±2.40 58.47±2.50 
R-IV 26.50±2.62 23.80±2.58 13.80±1.44 52.08±0.48 57.98±0.46 
R-V 24.80±0.63 21.80±0.63 12.72±0.09 51.31±1.41 58.35±1.47 
R-VI 20.30±0.21 18.00±0.20 10.49±0.02 51.70±0.64 58.28±0.62 
R-VII 23.90±2.03 21.10±2.03 12.45±1.05 52.18±0.07 59.00±0.18 
SEM 0.64 0.63 0.36 0.54 0.56 

Each value is the average of four observations 
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Table 23: Effect of feeding maize silage based and SSB based rations on per cent proportions of wholesale cuts in 
carcasses of growing Nellore ram lambs 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ration Leg            Loin          Rack           Shoulder 
and      neck 

Fore shank 
and brisket           

R-I 33.22a±0.36 11.97±0.40 11.11±0.31 26.62±0.42 17.08±0.68 
R-II 34.12ab±0.16 12.19±0.21 12.28±0.30 24.23±0.59 17.18±0.59 
R-III 34.31b±0.26 12.37±0.21 12.31±0.43 25.16±0.28 15.89±0.56 
R-IV 35.32c±0.16 11.47±0.10 12.18±0.26 25.00±0.21 16.03±0.31 
R-V 33.81ab±0.29 12.12±0.25 11.70±0.68 24.60±1.10 17.77±1.17 
R-VI 34.22b±0.28 11.36±0.31 11.63±0.72 24.02±0.39 18.77±0.74 
R-VII 33.42ab±0.51 11.34±0.38 11.51±0.28 25.33±0.37 18.39±0.80 
SEM 0.17 0.13 0.17 0.25 0.32 
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Table 24: Effect of feeding maize silage and SSB based rations on per cent proportions of lean, bone and fat in the 
carcasses of growing Nellore ram lambs    

Ration 
Proportions of Bone: Meat  

ratio Lean  Bone Fat 

R-I 67.19±1.48 20.61±0.51 12.20±1.73 3.26±0.08 

R-II 66.37±0.43 21.36±0.17 12.26±0.52 3.10±0.02 
R-III 65.01±0.59 21.36±0.36 13.59±0.25 3.04±0.08 
R-IV 64.97±0.80 20.97±0.45 14.06±0.36 2.60±0.52 
R-V 65.54±0.08 21.91±0.35 12.55±0.26 2.99±0.05 
R-VI 66.03±0.94 21.37±0.48 12.60±0.46 3.09±0.11 
R-VII 65.48±0.15 21.46±0.22 13.05±0.24 3.05±0.03 
SEM 0.30 0.15 0.27 0.08 

Each value is the average of four observations 

Table 25: Effect of feeding maize silage and SSB based rations on chemical composition  
(%) of meat of growing Nellore ram lambs 

 
Ration 

 
Protein 

 
Fat 

 
Moisture 

 
Total ash 

R-I 18.65±0.54 1.58±0.21 73.35±0.85 0.94±0.03 
R-II 18.71±0.71 2.31±0.46 74.18±0.36 1.07±0.08 
R-III 17.93±0.74 2.44±0.06 71.75±2.84 1.01±0.02 
R-IV 19.96±0.65 2.55±0.40 76.21±1.00 0.83±0.37 
R-V 17.32±0.59 2.17±0.95 74.44±0.73 1.34±0.15 
R-VI 17.48±0.64 2.51±0.91 72.72±1.49 1.08±0.13 
R-VII 18.96±0.30 2.56±0.44 73.90±0.68 1.07±0.05 
SEM 0.27 0.20 0.52 0.06 

Each value is the average of four observations 
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Growth study 

A 150 day growth  trial was  conducted in Nellore ram lambs by feeding maize 
silage supplemented with concentrate at 0 (R-I), 0.5 (R-II), 1.0 (R-III), 1.5 (R-IV) per cent 
of body weight, lucerne hay (R-V) and groundnut haulms (R-VI)  each to meet 25 per cent 
of dry matter in comparison to sweet sorghum bagasse based complete diet (R-VII). 
 
Average daily gain 

Fortnightly body weights are given in table 20. The average daily gain observed in 
growing Nellore ram lambs fed  rations   R-I (sole silage), R-II (silage + concentrate 
mixture @ 0.5% body weight), R-III (silage + concentrate mixture @ 1.0% body weight), 
R-IV (silage + concentrate mixture @ 1.5% body weight), R-V (silage + lucerne hay to 
meet 25% DM requirement), R-VI (silage + groundnut haulms to meet 25% DM 
requirement) and R-VII (sweet sorghum bagasse based complete ration) were 32.33±1.79, 
52.53±2.78, 64.60±0.96, 85.11±3.78, 67.67±1.15, 59.80±1.59 and 71.00±1.88 g, 
respectively. Significant (P<0.01) differences were observed among lambs fed different 
maize silage and SSB based rations. The ADG was highest (P<0.01) in lambs fed ‘Ration 
IV’ in comparison to other rations. No difference was observed in ADG between R-V and 
R-VII rations.   

Increase in ADG with R-IV ration was 16.58 per cent with R-VII ration, 20.49 per 
cent with R-V ration, 24.10 per cent with R-III ration, 29.74 per cent with R-VI ration, 
38.28 per cent with R-II ration and 62.01 per cent with R-I ration (sole silage) in ram 
lambs. Almost similar ADG was noticed between lambs fed R-III and R-V rations, R-III 
and R-VI rations as well as R-V and R-VII rations.  Supplementation of concentrate at 0.5, 
1.0 and 1.5% of body weight plus maize silage ad lib has increased growth rate in ram 
lambs at the rate of 62.48, 99.81 and 163.25 %, respectively in comparison to sole silage 
feeding. Similarly, supplementation of lucerne hay and groundnut haulms (to meet 25% 
DM requirement) with maize silage has also increased the weight gain at 109.31 and 84.97 
per cent, respectively in comparison to sole maize silage fed lambs.  
 
Feed intake and feed conversion ratio  

The average total silage and concentrate mixture intake was 334.00±1.95, 0.0; 
324.50±2.26, 13.35±0.41; 287.00±2.07, 28.53±0.93 and 266.67±3.57 and 46.28±2.12 kg in 
growing lambs fed rations R-I, R-II, R-III and R-IV, respectively. Silage and lucerne hay 
intake was 307.00±1.91 and 32.38±0.68 kg, respectively in lambs fed R-V ration. Silage 
and groundnut haulms intake  was 306.00±1.69 and 30.92±1.13 kg, respectively in lambs 
fed R-VI ration and sole sweet sorghum bagasse based complete ration (50R:50C) intake 
was 123.50±2.00 kg in Nellore ram lambs fed R-VII ration. In the present study, as the 
concentrate level in the ration increased the amount of silage intake was decreased. Cereal 
supplementation has shown to decrease the silage DM intake, while adequate amounts of 
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easily available carbohydrate may improve the balance of supply of nitrogen and energy 
available for ruminal microbes. 
 Feed conversion ratio (FCR) calculated (DMI/ADG) for the 7 experimental maize 
silage and SSB based complete rations was 20.57±0.49, 13.88±0.25, 11.73±0.26, 
9.63±0.20, 12.22±0.42, 13.63±0.16 and 10.75±0.24, respectively for R-I, R-II, R-III, R-IV, 
R-V, R-VI and R-VII rations (table 21). Statistical analysis revealed significant (P<0.01) 
differences in FCR among the 7 experimental rations. The FCR was lower by 113.60, 
44.13 and 21.81 per cent, respectively with R-I, R-II and R-III rations in comparison to R-
IV ration. This lower FCR in R-I, R-II and R-III rations in comparison to R-IV ration 
might be due to less nutrient content of respective rations. Hence, the lambs took more 
feed to meet their nutrient requirements. Almost same FCR was found in lambs fed silage 
plus concentrate @ 1.0 per cent body weight of concentrate (R-III ration) and silage plus 
lucerne hay (R-V ration). This might be due to similar nutrient intake and utilization by 
animals through the respective rations. The SSB based ration (R-VII ration) fed lambs 
showed 11.63 per cent lower FCR than those fed silage plus concentrate @ 1.5 per cent of 
body weight (R-IV ration).  
 
Cost (Rs)/kg live weight gain 

The cost (Rs/kg) of maize silage, concentrate mixture (17 % CP and 70 % TDN), 
lucerne hay, groundnut haulms and sweet sorghum bagasse based complete ration 
(50R:50C) was 1.50, 11.80, 13.50, 3.00 and 6.56, respectively (table 21). These costs 
(Rs/kg) were calculated based on the prevailing market prices of feeds or feed ingredients 
which were used in the experimental ration formulations for the feeding of ram lambs. 
Production cost (Rs./kg live weight gain) obtained was 103.29±0.34, 81.77±0.37, 
79.17±0.24, 74.09±0.40, 88.44±0.74, 61.51±0.39 and 76.07±1.73, respectively in the 
experimental lambs fed R-I (sole silage), R-II (silage + concentrate mixture @ 0.5% body 
weight), R-III (silage + concentrate mixture @ 1.0% body weight), R-IV (silage + 
concentrate mixture @ 1.5% body weight), R-V (silage + lucerne hay to meet 25% DM 
requirement), R-VI (silage + groundnut haulms to meet 25% DM requirement) and R-VII 
(sweet sorghum bagasse based complete ration). Significant (P<0.01) difference in the cost 
(Rs.)/kg live weight gain in growing Nellore  ram lambs fed different silage based rations 
and sweet sorghum bagasse based complete ration was observed. Cost (Rs.)/kg live weight 
gain is highest in ram lambs fed ration R-I containing sole maize silage followed by R-V, 
R-II, R-III, R-VII rations and lowest in the Nellore ram lambs fed R-VI ration.  

The cost (Rs)/kg live weight gain in the present study was lowest (Rs 61.51 per kg 
gain) in ram lambs fed maize silage ad lib plus groundnut haulms (R-VI ration) than in 
lambs fed other rations. This might be due to low cost of groundnut haulms in comparison 
to other feeds used to feed the lambs. The reason for highest cost in R-I than other 
experimental rations could be due to less efficient utilization of feed consumed by the ram 
lambs. Cost (Rs)/kg live weight gain in ram lambs fed maize silage ad lib plus groundnut 
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haulms (to meet 25% DM requirement) was lower by 20.34 per cent with R-IV ration, 
23.67 per cent with R-VII ration containing sole SSB based ration, 28.71 per cent with R-
III ration, 32.94 per cent with R-II ration and 67.92 per cent with R-I ration containing sole 
silage. Cost (Rs)/kg gain in ram lambs fed SSB based complete ration (R-VII) was 
comparable with R-IV, R-III and R-II.  
 
Carcass and meat characteristics  

 At the end of the experiment, 4 Nellore ram lambs from each treatment were 
slaughtered and studied the effect of feeding different maize silage rations and SSB based 
complete ration on carcass and meat traits.  
 
Carcass weight and dressing percentage  

 The live weights at slaughter (kg) and carcass weight (kg) recorded in ram lambs 
fed maize silage and SSB based rations R-I, R-II, R-III, R-IV, R-V, R-VI and R-VII were 
18.50±0.30, 8.80±0.20; 21.10±1.20, 10.86±0.40; 22.10±1.60, 11.46±0.70; 26.50±2.62, 
13.80±1.44; 24.80±0.63, 12.72±0.09; 20.30±0.21, 10.49±0.02 and 23.90±2.03 and 
12.45±1.05, respectively (table 22). The lambs fed corn silage based ration showed higher 
weight and yield of hot and cold carcasses.  

The dressing percentage recorded on live weight and empty body weight basis was 
47.49±1.50, 55.70±1.10; 51.58±1.10, 58.38±1.20; 52.00±2.40, 58.47±2.5; 52.08±0.48, 
57.98±0.46; 51.37±1.41, 58.35±1.47; 51.70±0.64, 58.28±0.62 and 52.18±0.07 and 
59.00±0.18 % for the treatment groups of R-I, R-II, R-III, R-IV, R-V, R-VI and R-VII, 
respectively. In the present investigation, no significant difference was found in the 
dressing percentage on any basis among the experimental ram lambs fed different 
experimental maize silage and SSB based rations, but increased trend was observed due to 
supplementation depending on quality and level of supplementation in comparison to R-I 
ration.  

Leg portion was significantly (P<0.01) different in ram lambs fed different rations 
in the present experiment, being highest in ram lambs fed ration R-IV and lowest in R-I 
ration. This could be due to high level of concentrate supplementation to the experimental 
ram lambs. However, loin, rack, shoulder and neck and fore shank and brisket proportions 
were non significantly different among the seven rations. Statistical analysis showed no 
significant differences in the lean, bone and fat percentages among the 7 rations. This 
might be due to similar utilization of nutrients by the experimental lambs. 
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5.2 Objective 2: Research on Designing and Establishment of Model Slaughterhouses 
for Popularizing Clean Meat Production 

Slaughter is the process through which healthy live animals are humanely stunned, 
bled, de-skinned, and eviscerated. Process results in production of edible meat, byproducts 
(edible & inedible) and wastes which need to be disposed off adequately. Infrastructure 
established must ensure that edible and inedible materials generated is kept separately. 
Slaughter protocol followed in any abattoir must aim at production of wholesome meat and 
must also ensure welfare of the animal. Regulations pertaining to the animals permitted for 
slaughter, pollution control norms and food safety have to be adhered to while undertaking 
slaughter process.  

Quality of meat produced in India in the existing traditional slaughter houses is far 
from satisfactory. In most instances the slaughterhouses are in very poor shape, devoid of 
proper ventilation and lighting, devoid of adequate and clean water for dressing and 
cleaning, broken flooring and walls splashed with blood, tissues and excreta all around, 
clogged drains, heaped dung and ruminal contents all over. Most of the times, animals are 
slaughtered inhumanely without proper restraining/stunning followed by unhygienic 
dressing and processing on the floor.  

Relevant ante-mortem and post-mortem inspection are lacking with poor awareness 
about pathological conditions prevailing in different geographical areas. Personnel 
working in slaughter houses are not aware of importance of hygienic handling and 
processing for clean meat production and safety. Hence, most foods of animal origin 
possess a relatively low level of quality confidence. This is mainly due to the complexity 
and the length of meat production chain and the lack of absolute control over critical points 
in the overall production and processing system, which need to be addressed.  However, 
due to lack of proper handling, transportation, lairage and stringent quality control 
measures coupled with the highly unhygienic practices during slaughter are resulting in 
contaminated poor quality meat with poor keeping quality.  The dressed carcasses and 
meat cuts are being processed and sold at the retail shops under unhygienic conditions.  

The public health protection, quality assurance and shelf life improvement of meat 
is a top priority in India to meet domestic and global challenges. Lack of awareness on 
issues and facilities required for construction of slaughterhouses are lacking among the 
stakeholders. Hence, a model slaughterhouse was established under the project at the 
Department of Livestock Products Technology, College of Veterinary Sciences, Sri 
Venkateswara Veterinary University, Tirupati.  
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Outline of sheep slaughterhouse constructed at Veterinary College, Tirupati 
Facilities provided in the model slaughterhouse are as follows: 

i)  Lairage: Animals usually are brought on hoof or in vehicles from varying 
distances. Animals need to be rested after transportation to enable animals to 
recover from physiological stress and to replenish glycogen lost due to stress. 
Animals have to be kept off feed from evening before the morning of intended 
slaughter and morning before the evening of intended slaughter. Fasting will help 
in reducing the gastro-intestinal tract (GIT) contents which may lead to 
contamination of the carcass during dressing operations. However, water has to be 
provided ad libitum for cleansing of the GIT which also helps to maintain proper 
hydration of the body. Ante-mortem examination of sheep is done 12 to 24 hrs 
prior to slaughter of animals. Ante-mortem is done to detect animals suffering from 
diseases, to prevent food poisoning outbreaks, to protect health of slaughterhouse 
personnel, to prevent contamination of slaughterhouse premises and to implement 
disease control programs. Ante-mortem examination has to be done by a 
Veterinarian. Different judgments taken in ante-mortem examination are a) fit for 
slaughter, b) unfit for slaughter and c) suspects. 

 
ii)  Restrainer: It is provided to hold the animal for stunning before sticking. Proper 

restrainer helps in effective stunning of animals, to protect handler and to alleviate 
any unnecessary suffering due to struggling of animal while stunning.  

 
iii)  Stunner: Stunning immobilizes the animals before sticking. Stunning will ensure 

that animal does not feel the pain during bleeding. A good electrical stunner is 
provided for stunning of the animal before slaughter. For sheep minimum electric 
current of 1.0 amp is used for one second for proper stunning.  
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iv)  Sticking/ bleeding platform: A bleeding platform has been provided to enable 
collection of blood after bleeding. Proper collection and disposal of blood is 
required to prevent pollution and to protect the environment. Bleeding is done by 
cutting blood vessels of the neck after stunning of the animal. In sheep, bleeding is 
usually carried out by an incision in the jugular furrow close to the head, severing 
both carotid arteries and jugular vein by putting the animal in lateral recumbency. 
Bleeding lasts for about 5 min in sheep. For proper bleeding it is desirable to keep 
the animals live, heart and respiration functional, but stunned. Neck of the animal 
has to be clean to prevent contamination during sticking using the knife. Accidental 
cutting of oesophagus during sticking leads to contamination of neck, head and 
blood with ruminal contents. Effective bleeding improves the microbial quality of 
meat, thereby it improves the shelf life of meat and it also prevents ‘blood splash’ 
occurring due to pressure in the blood vessels. Blood is also a product which is 
used for edible purpose or for the preparation of blood meal for use in animal 
which is included in the rations meant for feeding poultry.  

 
v)  Overhead rail system: A gravity rail system has been provided in the 

slaughterhouse for hygienic dressing of carcasses after sticking. For producing 
hygienic meat production, dressing has to be done on the rail i.e. away from the 
floor. In this system, carcass is conveyed by gravity and at each stage dressing is 
undertaken by separate personnel. Gravity rail system is compact and economical 
system used mainly in low throughput requirement. Carcasses are dressed by 
separating skin, offal, viscera etc from edible bones and muscular tissues.  

 
vi)  Carcass wash: Facility has been provided for high pressure supply of water for 

cleaning of the carcass. Enclosure is provided to prevent contamination of 
surroundings while cleaning of carcass with high pressure water. 

 
vii)  Apron wash: For cleaning of personnel while undertaking slaughter of animals. 
 
viii)  Knife sterilizer: Knives need to be sterilized for hygienic dressing of carcasses. A 

knife sterilizer has been provided to provide sterile knives while undertaking 
slaughter operations. 

 
ix)  Deboning tables: For deboning of carcasses after dressing, a layer of nylon sheet is 

provided over the table for cutting and deboning of the carcasses. Standard cutup 
parts in sheep carcass are neck and shoulder, breast, rack, leg and loin.  

 
x)  Packaging, storage and dispatch: After cutting unit packages of different weights 

are to be prepared in polyethylene packs, sealed and are stored at freezer 
temperature (– 180 C) till dispatch.  
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(a) De-skinning of carcass            (b) Evisceration of carcass 

 

          
             (c) Eviscerated carcass     (d) Tray packaged meat ready for sale 

Slaughter operations in model sheep slaughterhouse established at College of 
Veterinary Sciences, SVVU, Tirupati 

Model sheep slaughterhouse 
established at Sri Venkateswara 
Veterinary University, Tirupati 

 

Dr. K. M. L. Pathak, DDG (Animal Science) 
inaugurating model sheep slaughterhouse at 
SVVU, Tirupati on 02nd March 2012  
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Objective 3: Research On Developing Appropriate Technologies For Value Addition 
to Meat From Heavy Weight Lambs and Spent Sheep 
 
3.1 Development of value added products from sheep 

3.1.1 Development of cured and smoked mutton hams 

 World over cured and smoked meat products particularly pork products are very 
popular and form a considerable proportion of processed meats.  In India with mutton 
having high acceptability cured and smoked mutton hams were developed as variety and 
value added products from ram lambs which were grown to larger weights. The process 
was standardized for cured and smoked mutton hams. In addition to better shelf-life (20 
days at 4 oC)  these products were rated with better palatability scores. The technology 
could be utilized for commercial production and in the post WTO period production of 
such cured and smoked products is important both for minimizing adverse effects of 
imports and for promoting domestic prospects. 
 
Studies on quality evaluation of smoked mutton Hams 
        Chilled and trimmed mutton hams (legs) were obtained from the ram lambs 
slaughterd  at NRC Meat and  packed in LDPE pouches and frozen  at -200C till further 
use. The frozen legs were completely thawed in the refrigerator.  The pickle solution 
comprising of salt, phosphate, nitrite and ascorbate was made and injected about 10% of 
the green weight of legs and immersed in pickle solution. They were cured for 4 days in 
refrigerator, steam cooked for 50-55 minutes based on weight and smoked for 1.5 hr till 
they get attractive golden colour. Smoked legs were rinsed with boiling water. Three trials 
were conduced. 
 

                         
     Cured & smoked mutton hams          Cured and smoked mutton slices 
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Table 26: Yield of smoked mutton hams from ram lambs 

Parameter  Raw wt (g) Cured wt (g) Pre-cooked wt (g) Smoked wt (g)  
Mutton hams (5) 
Yield (%) 

1532.8±177.9 
- 

1910.4±183.16 
124.63 

1380.2±135.93 
90.04 

1214.8±148.7 
79.25 

Mutton hams (5) 
Yield (%) 

1201.4±127.5 
- 

1445.2±142.41 
120.29 

1019.6±123.55 
84.86 

918.8±110.55 
76.48 

Mutton hams (5) 
Yield (%) 

1203.6±149.2 
- 

1627±182.38 
135.17 

1045.8±168.57 
86.89 

923.8±146.73 
76.73 

Average  
Yield (%) 

1312.6±10.71 
- 

1660.86±12.43 
126.59 

1148.53±10.57 
87.50 

1019.13±9.54 
77.64 

 
        Cured weight gain was in the range of 20-35% of green weight of legs. Pre-cooked 
yield of legs varied from 84-90% (table 26). The smoked product yield varied from 76-
79%. Several factors influence the final yield of the ready to eat mutton hams. The smoked 
meat content was 83.4±0.53% and bone content was 17.6±0.71% and meat bone ratio was 
4.77±0.19 based on the data of 5 smoked hams. The products were highly palatable. The 
smoked mutton hams were packaged in LDPE pouches and stored at 4±10C and evaluated 
for changes in sensory attributes at weekly intervals. The results indicated that the products 
are well acceptable for 4 weeks.   

 
Table 27: Composition and Sensory attributes of smoked mutton hams 

Parameter  Value Sensory attributes# Score*  
pH 6.37±0.01 App/Color  7.25±0.16 
Moisture % 74.35±1.32 Flavor  7.32±0.12 
Protein% 19.6±0.36 Saltiness  7.10±0.13 
Fat% 1.26±0.19 Juiciness  7.20±0.11 
Ash % 0.99±0.004 Texture  7.11±0.11 
TBARS (mg 
mal/kg 

0.07±0.002 Overall  
acceptability 

7.32±0.11 

APC 1.83±0.013   
  * Based on 8-point descriptive scale; wherein 8 = extremely desirable, 1 = extremely poor.  

               
Table 28: Quality changes in smoked mutton ham during refrigerate storage 

Sensory attributes  1st week 2nd week  3rd week  4th week 
App/Color  7.36±0.18 7.33±0.18 7.37±0.16 6.78±0.17 
Flavor  7.40±0.2 7.04±0.23 7.03±0.19 6.61±0.29 
Saltiness  7.29±0.18 7.08±0.18 7.46±0.14 7.00±0.17 
Juiciness  7.30±0.2 7.04±0.13 7.30±0.2 6.72±0.15 
Texture  7.14±0.26 7.29±0.18 7.13±0.16 6.50±0.26 
Overall  7.36±0.14 7.08±0.19 7.02±0.2 6.55±0.15 
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           Another batch of smoked mutton hams were processed and evaluated at 15 day 
intervals to reassess shelf life of products at refrigerated storage. The smoked product yield 
was 69.42±1.54.  The pH, TBARS values and aerobic plate count of smoked mutton ham 
did not markedly differ during refrigerated storage. The sensory attributes of the product 
markedly decreased with increasing period of storage (table 28). The findings indicate that 
the smoked hams are safe and acceptable up to 30 days at refrigerated storage. 

 
Table 29: Sensory changes* during refrigerated storage of smoked mutton ham 

Parameter       0 day   15th day*   30th day* 
App/Color  7.73±0.11 7.14±0.14 7.07±0.071 
Flavor  7.50±0.11 7.00±0.24 6.92±0.22 
Saltiness  7.40±0.15 6.85±0.14 7.00±0.11 
Juiciness  7.57±0.13 6.86±0.26 6.85±0.09 
Texture  7.70±0.12 7.07±0.22 6.85±0.14 
Overall  7.70±0.10 7.07±0.27 6.92±0.13 
pH 6.23±0.005 6.18±0.005 \  6.18±0.005 
TBARS 0.018±0.0035 0.0825±0.005 0.082±0.0055 
APC  1.605±0.005 1.866±0.125 1.066±0.163 

 * Based on 8-point descriptive scale; wherein 8 = extremely desirable, 1 = extremely poor.  
 

3.1.2 Studies on development of restructured mutton bites 

         Chilled deboned mutton from ram lambs was obtained and the separable fat and 
fasciae removed. The meat was packed in LDPE pouches and frozen at -200 C. The meat 
was partially thawed and cut into cubes. The one-third of the meat was minced using 2 cm 
grinding plate The formulation consisted of lean mutton chunks 60%, ground mutton 23%,  
ice flakes 10%, others 7% which include salt, sodium tri-poly phosphate, sugar,  sod. 
nitrite,  sod. ascorbate and corn flour. The treatments consists of  commercially available 
ginger garlic paste 2% , spice powder extract 2%  (filtered saturated solution of spices) and 
their combination and control without any condiments or spices. The mutton and other 
ingredients were blended at variable speed  in a mixer till tacky exudates  was visible on 
the chunks and subsequently condiments mix or spice extract and binder were incorporated 
and homogenized to obtain uniform batter. 
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Table 30: Quality of restructured mutton bites incorporated with condiments and 
spice extract  

Parameter Condiments 
mix(CM) 

Spice extract 
(SE) 

Combination 
CM+SE) 

Control 

Yield (%) 94.06 94.85 94.22 94.20 
App/Color  6.95±0.17 7.04±±0.14 6.95±0.17 6.64±0.23 
Flavor  6.64±0.21 7.00±0.15 6.91±0.21 6.68±0.19 
Saltiness  6.82±0.18 7.27±0.14 7.00±0.2 6.91±0.21 
Juiciness  6.90±0.1 7.30±0.1 7.00±0.3 7.00±0.2 
Texture  6.73±0.21 7.20±0.1 7.10±0.2 6.68±0.27 
Overall  6.90±0.2 7.30±0.16 7.00±0.12 6.40±0.24 

       
  About 1kg batter was filled in aluminum moulds (18 x9x7cm) and steam cooked 
for 50 minutes. Cooled mutton blocks/loaves were chilled overnight and cut into 
bites/cubes. The products were warmed in a microwave oven and served to the panelists 
for evaluation of sensory attributes. The panelists had distinct preference for the mutton 
bites containing spice extract in the formulation (table 30). It is obvious that the spices 
contribute rich aroma/ flavor to the meat products. However, all the products were highly 
acceptable. 

 
Restructured mutton hams 

   
3.1.3 Quality of restructured and smoked mutton and chicken bites 

                             The mutton and chicken blocks were processed as mentioned in the earlier 
experiment. Chilled blocks were cut into 4mm slices using a food slicer. The slices were 
smoked for 30 minutes to get attractive color and flavor. Smoking had resulted in 5-6% 
loss due to dehydration. The warm products were evaluated for sensory attributes. 
Smoking markedly improved the colour of both the mutton and chicken slices (table 31). 
The panelists had strongly preferred the smoked products for high flavor. Smoking 
provides value addition and variety for diversification of meat product range. 
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Table 31: Quality of restructured smoked mutton and chicken slices 
Parameter Mutton Smoked 

mutton 
Chicken Smoked 

chicken 
Yield (%) 93.23 87.54 95.97 90.55 
App/Color  6.90±0.1 7.70±0.1 7.10±0.2 7.70±0.2 
Flavor  6.90±0.1 7.30±0.2 6.90±0.2 7.40±0.2 
Saltiness  6.90±0.1 6.40±0.2 7.07±0.2 7.10±0.2 
Juiciness  7.10±0.2 7.00±0.2 7.00±0.1 7.30±0.1 
Texture  7.20±0.1 7.40±0.1 7.00±0.2 7.29±0.1 
Overall  7.00±0.1 7.30±0.1 7.00±0.2 7.50±0.1 

                  
  3.1.4 Quality of mutton and chicken combination restructured bites 

Broiler deboned chicken meat and mutton from ram lambs was used in the product  
processing  The formulations contain lean meat 85%, ice flakes 8 % and other 
ingredients10%. The  combination formulation contain equal amount of mutton and 
chicken. The products were processed  as stated in expt VI.  The panelists rated higher score 
for appearance /color, texture and overall acceptability of mutton bites despite their 
preference for flavor of chicken bites (table 32). All the products were highly palatable. 
Combination of mutton and chicken restructured products would be substantially 
economical than mutton products with a novel taste. 

             

Table 32: Quality of mutton and chicken combination restructured bites 
Parameter   Mutton  Mutton+ 

Chicken 
Chicken  

Yield % 88.38 89.83 91.27 
App/Color  7.09±0.11 6.82±0.18 6.73±0.27 
Flavor  6.90±0.1 6.95±0.14 7.14±0.17 
Saltiness  6.90±0.1 6.95±0.11 7.00±0.05 
Juiciness  6.95±0.04 6.90±0.1 6.90±0.1 
Texture  7.05±0.13 6.77±0.14 6.77±0.22 
Overall  7.10±0.1 6.80±0.1 6.90±0.2 

                
3.1.5 Quality of biryani made with restructured mutton and chicken bites 

Restructured mutton and chicken bites were processed as mentioned previously. 
The ‘biryani’ was made as per the standard method. Long grain basmati rice and  
mutton /chicken bites were used in equal proportion in making ‘biryani’.  
 
Bites frying: Heat the refined sunflower oil-fry the chopped onions + chillies till light 
brown color; add ginger & garlic paste and salt and fry till light brown color; then add 
mutton or chicken bites, pepper powder and fry for 10 min at low flame to get golden 
brown colour to the bites 
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Rice cooking: Long grain basmati rice is soaked in water for 30 min.  Heat the oil and fry 
the onion garlic paste till golden brown colour. Add cloves, cinnamon, bay leaves, star 
anise, mint leaves and fry light brown color. Then add potable water for rice cooking 
(3parts water & 2 parts rice). When the water is boiling add curry leaves and salt followed 
by the rice. Partially cook the rice. Blend the fried nuggets with the rice and add the ghee 
to get nice flavor. Cover the vessel and cook at low flame for 10 min so that no charring 
occurs at the bottom of the vessel. Garnish with coriander leaves and also sprinkle lime 
juice. The products emit pleasant unique aroma and evaluated the warm product  
   

The moisture, protein and fat content and texture profiles except hardness of the 
mutton and chicken bites did not vary markedly. However, the protein content and 
hardness of bites was markedly more in biryani mutton bites compared to chicken ones 
(table 33). The panelists rated higher scores for appearance, flavor, juiciness, texture and 
overall acceptability of mutton biryani. However, both the products were highly palatable 
(table 34). Biryani with meat bites has the added benefit of serving/ packing the meat and 
rice proportionately and uniformly for distribution and marketing.  Consumer evaluation 
by prospective entrepreneurs/ trainees (9) rated the mutton bites biryani as very good 
(30%) and excellent (70%). 
 

Table 33: Composition and texture profiles of restructured  
mutton and chicken bites for biryani making 
Parameter Mutton bites Chicken bites 

pH 6.38±0.005 6.45±0.015 
Moisture % 73.5±0.50 74.85±0.15 
Protein % 18.44±0.36 17.48±0.02 
Fat % 2.21±0..29 2.45±0.21 
Ash % 1.44±±0.26 1.37±0.03 
Protein- biryani bites % 22.9±1.1 20.4±0.3 
Fat – biryani bites % 3.13±0.07 2.93±0.08 
 Texture profiles# 
Adhesiveness (Ns) 0.002 ±0.001 0.004± 0.001 
Chewiness (N/cm) 107.43 ±25.94 107.88 ±3.77 
Cohesiveness (ratio) 1.07± 0.18 1.17 ±0.04 
Gumminess (N/cm2) 92.26 ±15.02 92.88 ±2.83 
Hardness (N/cm2) 87.42 ±2.32 79.14 ±3.12 
Springiness (cm) 1.10 ±0.11 1.16 ±  0.03 

                         
 



55 

Table 34:  Sensory attributes* of  biryani containing mutton and chicken bites* 
Sensory attributes* Mutton bites Chicken bites 
App/Color 7.71±0.18 7.37±0.25 
Flavor 7.58±0.15 7.08±0.15 
Saltiness  7.12±0.19 6.79±0.21 
Juiciness  7.41±0.15 7.16±0.18 
Text /Crisp 7.37±0.14 7.16±0.21 
Overall acceptability 7.80±0.11 7.16±0.15 

* Based on 8-point descriptive scale; wherein 8 = extremely desirable, 1 = extremely poor.  
 

3.1.2 Emulsion based meat products from mutton 
Unique type of comminuted meat products were prepared by grinding or chopping 

meat with fat, water, salt, phosphate, binders, spice and other ingredients to form a paste 
like batter, which is stuffed into mould of desired shape and cooked. A large variety of 
palatable products such as sausages, patties, nuggets, kababs, meat balls, meat pakoda etc 
were produced from the same emulsion. Development of emulsion based meat products 
allows effective utilization of meat from spent and culled animals/birds, low value cuts 
with high connective tissue content, edible byproducts like chicken skin, heart and gizzard, 
non-meat ingredients (binders, extenders and fillers) like cereals, legumes, nuts, milk and 
soya products, fruits and vegetables. Further, comminution (particle size reduction) 
eliminates the toughness associated with meat. 
 

 

   

 
 
 
3.2 Development of value added products from sheep byproducts  
 Slaughter of lambs produces several byproducts in addition to main product i.e. 
meat. It is an accepted fact in meat industry that ‘Price of meat is equal to purchase price of 

Array of value added products produced 
from mutton emulsion 

 

Packaged value added products ready 
for marketing 
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the animal and only profit to meat producer is through sale of byproducts’. Hence, 
byproducts are of significance in sustenance in the industry.   
 

Table 35: Byproducts generated from ram lamb as percentage  
of live weight (Mean ± SE) 

Carcass characteristics  Percentage of 
body weight 

 

Dressing percentage (percent of edible meat 
with bone) 51.07±0.45 

Slaughter trimmings 0.61±0.07 
Head & Shank (includes 2 feet and 2 shanks) 9.90±0.18 

Blood 3.18±0.13 
Skin weight 12.26±0.37 

Lungs & oesophagus 1.01±0.04 
Gastro-intestinal tract 7.01±0.27 

Liver 1.64±0.16 
Spleen 0.49±0.02 
Heart 0.46±0.01 

Kidney 0.30±0.01 

Testicles 0.71±0.06 
 
Meat of sheep is high in demand and sold at remunerative price. Whereas, 

byproducts are underutilized. Hence, in the present project, several value added products 
were developed from lamb byproducts viz., rumen, liver, blood, lungs etc. for enhancing 
profitability to producers.  
 
3.2.1 Development of shelf stable ‘Sheep rumen crackles’ 

Sheep belongs to the ruminant as per the classification of animal. Ruminants are 
characterized by the presence of four stomach compartments viz., rumen, reticulum, 
omasum and abomasum. Rumen is the largest part of poly-gastric stomach of ruminants. 
Due to rubbery texture, rumen is not preferred for consumption by the consumers. Hence, 
shelf stable value added product named as sheep ‘rumen crackle’ for profitable utilization 
of sheep rumen was developed under the project. Steps in the production of sheep ‘rumen 
crackle’ include collection of sheep rumen, cleaning, cutting, cooking, addition of salt and 
spices and drying to reach a moisture level of 5.30 ± 0.13 % and a water activity of 0.32 ± 
0.01 (table 36).  Levels of salt and spices were standardized at 3 % and 1 % respectively. 
Dried rumen flakes are semi-convenient products which can be stored at room temperature 
and can be fried before consumption. Fried products are shelf stable and could be stored 



57 

under aerobic packaging at room temperature of up to one year. No microbial growth 
including total plate count, coliforms and yeast and mould count were found in the product 
even after one year of storage. This product was highly acceptable by the sensory panel 
and crispiness of the products enhanced its acceptability. The study revealed that 
preparation of sheep rumen crackles can be an effective approach for profitable utilization 
of sheep rumen.     

 
 Table 36: Physico-chemical characteristics of sheep rumen crackles (Mean ± SE)* 

Treatment Moisture 
(%) 

Protein 
(%) 

Fat 
(%) 

Ash 
(%) 

Water 
Activity 

Fresh sheep 
rumen  

84.10a 

±0.79 
11.46c 
±0.41 

0.29b 

±0.05 
5.66b 
±0.33 

0.945a 
±0.002 

Dried sheep 
rumen flakes 

5.30b 

±0.13 
72.49a 

±0.60 
3.36b 

±0.09 
9.42a 

±0.84 
0.323b 
±0.014 

Sheep rumen 
crackles (dried & 
fried) 

4.87b 

±0.54 

 

51.90b 

±1.37 
24.12a 

±3.32 
9.03a 

±0.77 
0.315b 

±0.015 

SEM 10.54 5.57 3.51 0.569 0.118 
P Value  0.0001 0.0001 0.0001 0.001 0.0001 
* Values with different superscripts in a column vary significantly at (p ≤ 0.05)  
 

      
Fresh rumen            Sun dried rumen flakes      Fried rumen flakes (Crackles) 

 
3.2.2 Development of value added products from sheep blood 

Blood constitutes about 3.18 % of live weight in lambs. Normally blood is left in to 
the drain in slaughterhouses; consequently it is the major component causing water 
pollution in slaughterhouses. Collection and processing of blood provide twin advantages 
of reducing pollution and making available iron rich product to the consumers. Series of 
innovative products were developed from sheep blood which includes blood nuggets, dried 
blood powder, sausages, murukulu, parotha, pakoda etc. Proximate composition of 
different products developed are given in table 37. 
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Table 37: Proximate composition of value added products developed from sheep 
blood 

Product Name  Moisture 
(%)  

Protein 
(%)  

Fat (%)  Ash (%)  

Sausages  79  12.44  3.0  2.5  
Murukulu  10.43  -------  11  3.5  
Gongura curry  77  13.50  2.5  3.1  
Blood nuggets  75  21.45  6.84  5.94  

 
       Blood nuggets   Enrobed blood product 
 

 
Dried blood powder 

 
Blood murukulu 
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3.2.3 Development of bone soup 
A value added product was developed from bone soup for effective utilization of 
byproduct and providing nutritious beverage to the consumers. This product was highly 
accepted by the consumers and the product had a shelf life of one week at refrigeration 
temperature. The average content of moisture, protein, fat, ash, Calcium, Phosphorous and 
iron were 92.30, 3.79, 0.81, 0.91, 0.58, 0.36 & 71.81 %, respectively. 

 

 
 

Mutton bone soup 
 
Objective 4: Training and awareness creation about efficient lamb production, 
processing and utilization  

Lack of awareness on scientific practices is a major hurdle in the development of 
organized meat industry. Farmers who rear sheep for meat production follow extensive 
system of farming i.e dependent totally on grazing. Farmers often go on migration in 
search of feed. Even supplementary feed is not provided for augmenting production. On 
the other hand valuable crop residues are wasted in the fields without utilizing them for the 
feeding purposes. Selling of ram lambs at very young age before they reach optimum body 
weight is another unscientific practice which is hindering optimum meat production. Lack 
of education and lower economic status adds to problems of the sheep production. When it 
comes to the butchers or meat handlers who slaughter sheep for meat production the 
condition is even worse. Most of the meat production practices for domestic supply 
especially in small ruminant sector is totally in the hands of economically and socially 
backward communities Economic gain is the single factor in their mind and active 
initiation in hygienic meat production is totally lacking. Added to this, facilities for 
hygienic meat production are lacking in most of the service abattoirs established by the 
local bodies in the country. Officials of local bodies are not aware of requirements of 
hygienic slaughter. The issue is never placed on high priority item by the local bodies. 
Hence, most of the meat is produced under unhygienic conditions. Also stakeholders lack 
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knowledge on value addition and benefits derived out of the value addition to meat and 
byproducts. Keeping all the above issues in mind several training programs were organized 
under the project to various stakeholders including sheep farmers, butchers, municipal 
officials, animal husbandry department officials, food processors and entrepreneurs.  
 
Table 38: List of training programs organized, consortia partner responsible and 
number of participants 

Sl 
No 

Details of Meetings/Seminars/ 
Trainings, its Venue etc. 

Duration 
(From – 

To) 

No. of 
personnel 

trained 

Organizer 
 

Programs on sheep rearing practices 
1.  Training on ‘Scientific Rearing of 

Ram Lambs for Clean Meat 
Production at Mahabubnagar 

16th to 18th 
March, 
2009 

32 sheep 
farmers 

SVVU 

2.  Workshop on ‘Scientific rearing 
practices for ram lambs’ at 
Venkatachalam, Nellore  

13th April, 
2010 

67 sheep 
farmers 

NRCM 

3.  Training on ‘Strategies for 
enhancing profitability in 
commercial sheep farming’ at 
NRCM, Hyderabad  

21st to 23rd 
February, 

2011 

37 sheep 
breeder 

association 
presidents 

NRCM 

4.  Awareness workshop on ‘Scientific 
sheep rearing practices’ at 
Venkatachalam, Nellore  

25th 
August, 

2011 

60 sheep 
farmers 

NRCM 

5.  Training on ‘Scientific sheep 
rearing’ to farmers at LRS, 
Siddarampuram, Ananthapur district  

23rd to 24th 
December, 

2011 

53 sheep 
farmers 

SVVU 

6.  Training on ‘Scientific sheep 
rearing’ to farmers at LRS, 
Mahbubnagar  

26th to 27th 
December, 

2011 

27 sheep 
farmers 

SVVU 

7.  Training on ‘Integrated production 
system for  sustained profitability in 
sheep husbandry’ at NRCM, 
Hyderabad  

08th to 10th 
August 
2012 

33 Assistant 
Directors of 

APSGF & AH 
Department, 

AP 

NRCM 

Training programs on ‘Clean Meat Production’ 
8.  Training on ‘Clean meat production’ 

at NRCM, Hyderabad  
02nd to 06th 

February 
2009 

33 butchers NRCM 

9.  Awareness workshop on ‘Clean 
meat production’ at Mahabubnagar  

29th March 
2012 

70 public & 
municipal 
officials 

NRCM 
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10.  Interactive workshop on ‘Clean 
meat production’ to butchers and 
District Officials of Mahabubnagar, 
AP  

22nd 
December 

2012 

200 Municipal 
Officials, 

butchers & 
public 

NRCM 

11.  Training on ‘Hygienic meat 
production in municipal abattoirs’ to 
Municipal officials at NRCM, 
Hyderabad  

08th to 10th 
February 

2012 

17 Municipal 
Officials 

NRCM 

12.  Awareness workshop on ‘Clean 
meat production’ to butchers and 
District Officials at Warangal, AP  

02nd 
February 

2012 

300 Municipal 
Officials, 

butchers & 
public 

NRCM 

13.  Awareness program on 
‘Construction and operationalization 
of slaughterhouse’ at Tirupati  

02nd March 
2012 

25 butchers SVVU 

Value addition to meat and byproducts 
14.  Training program on ‘Preparation 

and Processing Value added Meat 
products’ at NRCM, Hyderabad  

29th July to 
04th August 

2010 

8 processors NRCM 

15.  Training on ‘Technologies for 
production of value added meat 
products’ at NRCM, Hyderabad  

21st to 
27th July 

2009 

38 food 
processors 

NRCM 

Entrepreneurial training programs 
16.  Training on ‘Scientific sheep 

slaughter practices and meat 
packaging technologies’ (Paid 
training at a fee of Rs 
500/entrepreneur) at NRCM, 
Hyderabad  

20th June 
2011 

09 
Entrepreneurs 

NRCM 

17.  Training on ‘Construction and 
operationalization of 
slaughterhouse’ (at a MoU fee of Rs 
10,000/entrepreneur) at NRCM, 
Hyderabad  

16th 
September 

2011 

02 
Entrepreneurs 

NRCM 

National workshop 

18.  A National workshop on ‘Strategies 
for upgradation/modernization of 
service abattoirs in India’ at NRCM, 
Hyderabad  

16th & 17th 
March 
2012 

66 Experts NRCM 
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Success stories 
(a)  Mr. Brahmanada Reddy: Entrepreneur who received project report on sheep 

farming under the project has successfully established a model sheep farm at 
Sivampet Mandal, Medak district of Andhra Pradesh. 

(b) Mr. Radhakrishna: Entrepreneur who received project report on sheep farming and 
training on scientific sheep slaughter and meat packaging technologies has 
successfully established a retail mutton unit named ‘Al edrus’ (www.aledrus.in) 
and also he is providing door delivery service to the consumers. 

(c)  Mr. Rajeshwar Rao: Entrepreneur who underwent training on ‘Scientific sheep 
slaughter and meat packaging technologies’ has started a mutton supply venture 
through which he is supplying hygienic mutton to ‘Spar Supermarket’. 

 
 
 
 
 

 
 

Handing over of bankable research 
project to Mr Radhakrishna, 

Entrepreneur 

Handing over of bankable research 
project to Mr Harshavardhan Reddy, 

Entrepreneur 

Handing over of bankable research 
project to Mr Brahmananda Reddy, 

Entrepreneur 
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6.  Innovations 

 
 
6. Innovation 
a) Introduction Crop residue based complete feed for augmenting meat production 
 Decreasing grazing lands and increasing labour costs call for improved sheep 
production methods for sustainable production. Crop residue based complete feeding 
system which can enable intensive system was promoted in the project. To produce 
complete feed, two rural feed processing units were established one each at Chennur, 
Nellore and Livestock Research Station, SVVU, Mahabubnagar. Complete feed was 
produced using maize and sorghum straws and concentrate ingredients. Intensive 
production was promoted by encouraging farmers to utilize the complete feed for rearing 
their ram lambs. Semi-intensive production system which involves grazing followed by 
feeding concentrate feeds to meet the nutritional requirements was also promoted among 
farmers.  
 

Advantages of complete feed in sheep production 

i) A promising way to feed a balanced ration to ruminants 
ii) An efficient nutrients delivery system – less feed wastage 
iii) Time as well as labour saving  
iv) Complete feed requires lesser storage space 
v) Easier to transport 
vi) Better way to manage crop residues and reduce pollution 
vii) Improved productive and reproductive performance 
viii) Better health status 
ix) Better economic returns through providing stability in feed and milk prices 
Concept was popularized through District Sheep Federations of Andhra Pradesh 

state. Several entrepreneurs and farmers are following the system and two feed processing 
units will continue to produce the complete feed for helping sheep production in their 
respective areas. 

Liscencing of knowhow on meat processing 
technology to Mellow foods Pvt. Ltd, 
Hyderabad 

 

Test marketing of Value added 
Meat products by Mellow foods 
Pvt. Ltd., Hyderabad 
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b)  Promoting concept of growing ram lambs to larger weight: It is a common 
practice to sell ram lambs for harvesting at very young age when body weight is 
below 15 kg. It is an unscientific and uneconomical practice. Main cause for this 
practice is lack of availability of feeding resources. Several alternatives for meeting 
the nutritional requirements were propagated and profitability of growing ram 
lambs to larger weight was promoted.  

c)  Slaughterhouses for establishment of clean meat production: Lack of proper 
slaughter facility is haunting meat industry in the country. Proper infrastructure is 
imperative for clean meat production. A model sheep slaughterhouse was 
established to popularize the concept and provide a referral model for interested 
stakeholders. Several entrepreneurs have been supported for establishing 
slaughterhouses. Effort was made to promote clean meat production in the local 
body slaughterhouses by reaching out to different municipal officials through 
Department of Municipal Administration, Andhra Pradesh.  

d)  Value added products from sheep meat and byproducts: Value addition creates 
employment and provides variety to consumers. Effective utilization of byproducts 
can not only provides conveniences but also increases the marketability of 
byproducts. Several value added products were developed from blood, rumen, 
bones etc for profitable utilization of byproducts. Several training programs were 
organized for popularizing processing technologies. 

 

7.    Process/ Product/Technology Developed 

Sl. 
No 

Process/Product/ 
Technology Developed 

Adoption/Validation/ 
Commercialization, etc. 

Responsible 
Partner 

1. Technology production of 
value added meat products  

Commercialized and ‘Licensing 
Agreement’ signed with Mellow Food Pvt 
Ltd, Hyderabad 

NRC on Meat 

2. Project reports for profitable 
sheep production prepared 

Given to four entrepreneurs for 
establishment of sheep farms 

NRC on Meat 

3 Knowhow for establishing 
retail mutton shops 

Given to entrepreneur who started retail 
chain ‘Aledrus’ and the first unit was 
inaugurated on 08th April 2011 

NRC on Meat 

4 Technology for production of 
shelf stable sheep rumen 
crackles 

Transferred to prospective entrepreneur in 
2011 

NRC on Meat 

5 Complete feed for rearing 
ram lambs 

Being produced in two rural feed 
processing units in Nellore and 
Mahabubnagar districts of Andhra Pradesh. 
Feed being used by sheep farmers for 
feeding the ram lambs.  

NRC on Meat 
& SVVU 

6 Design for establishment of 
small scale small ruminant 
slaughterhouse 

Slaughterhouse with capacity to slaughter 
25 sheep per day designed and established 
at SVVU, Tirupati 

SVVU & 
NRCM 
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Signing of MoU with entrepreneurs for providing technical inputs for establishment 

of slaughterhouse by Mr Ghazi and Mr Govardhan 
 

8.  Patents (Filed/Granted) 
S. No Title of 

Patent 
Inventor(s) 

(Name 
&Address) 

Filed/Published/Granted 
(No, Date) 

Responsible 
Partner 

 Nil    
 
9.  Linkages and Collaborations 
 
Sl. 
No 

Linkages developed (Name & Address of 
organization) 

Date/Period 
(From- To) 

Responsible 
Partner 

1. Mellow Foods Pvt. Ltd., Hyderabad 2010 to 2011 NRC on Meat 
2. District Arakatika Sangham (District butchers 

association), Mahabubnagar, AP 
2009 – 2011 NRC on Meat 

3. Swarna Bharat Trust, Venkatachalam 2011  NRC on Meat 
4. Andhra Pradesh Sheep & Goat Federation 2011- 2012 NRC on Meat 
6. District Sheep Breeders Associations, Andhra 

Pradesh 
2011 NRC on Meat 

7 Animal Husbandry Department, Andhra Pradesh 2008 – 2012 NRC on Meat 
8 Department of Municipal Administration, Andhra 

Pradesh  
2012 NRC on Meat 

9 Arekatika Association, Jiyaguda, Hyderabad 2009 – 2012 NRC on Meat 
10 Mandava Foundation, Venkatachalam 2008 – 2012 NRC on Meat 
11 Water Shed Services & Activities Network 

(WASSAN), Secunderabad 
2011 – 2012 NRC on Meat 

12 Inter cooperation, Swiss NGO, Secunderabad 2012 NRC on Meat 
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10. Status on Environmental and Social Safeguard Framework 

Status of social safeguard framework 

Activities Issues Impacts 
Production of feed from 
agricultural byproducts 

Profitable use of crop 
residues  for producing 
animal feed 

More than 125 tonnes of crop residues 
utilized for production of complete 
feed and feeding to ram lambs 

Rearing lambs to large 
or extra large weights 

Increased returns to 
households and 
employment generation 
to unskilled youth of 
the family 

About 7000 ram lambs to optimum 
body weight which generated 
additional income to rural families 

Construction and 
operation of model 
slaughterhouses 

Resistance from the 
local community due to 
religious issues 

Construction of model slaughterhouse 
resisted by the group of residents of 
Mahabubnagar. Slaughterhouse could 
not be constructed due to various 
reasons. One slaughterhouse was 
constructed at Tirupati 

Providing training to 
meat industry personnel 
on clean meat 
production 

Knowledge 
empowerment 

More than one thousand stakeholders 
in meat industry were trained during 
the project period  

 
Status of environmental safeguard framework 

Activities Issues Impacts 
Production of balanced 
feed from agricultural 
byproducts 

Sustainable Agriculture 
Farming 

Crop residues up to 125 tonnes 
converted to complete feed. It’s a 
normal practice to burn the crop 
residue or plough into soil 

Rearing lambs to large 
or extra large weights 

Lamb manure is a 
proven organic fertilizer 

About 7000 ram lambs reared by 
improved practices at farmers 
premises  

Construction and 
operation of model 
slaughterhouses 

Environmental/ water 
pollution due to 
slaughter house effluent 

One slaughterhouse established at Sri 
Venkateswara Veterinary University, 
Tirupati. Adequate steps taken for 
disposal of solid and liquid waste 

Providing training to 
meat industry personnel 
on clean meat 
production and effluent 
treatment 

Awareness will change 
their outlook on effluent 
disposal and optimum 
use of byproducts 

More than seven hundred 
stakeholders involved in meat 
production & marketing trained 
during project period  
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11.  Constraints, if any and Remedial Measures Taken 

 It was proposed to establish a model slaughterhouse in the municipal slaughter 
place for promoting clean meat production. It is a common feature across the country that 
establishment of slaughterhouse faces stiff resistance from residents and getting clearances 
for construction take incredible time for establishment. 
 
An effort was made to establish a slaughterhouse at Mahabubnagar municipality.  

a.  Site selection: in view of the expected opposition for a new place most appropriate 
existing designated slaughter place wherein daily slaughter is being undertaken was 
identified and the local body was convinced to accept the site and provide for the 
establishment of Hygienic slaughter house under the project. 

b.  Local Are Katika Sangh (Butchers association) who are using the existing the 
slaughter facility were effectively convinced for the establishment of Hygienic 
slaughter facility under the project. 

c.  Opposition from some of the local groups was effectively dealt with the help of 
District collector, Members of Are katika sangh and Municipality officials 

d.  State PCB officials were initially not positive for the project. The project was well 
explained and higher officials were convinced of the desirability of the project in 
terms of preventing pollution and permission was obtained though got delayed. 
 
Despite of effective remedial measures under taken the project could not be 

established in the limited project period due to lack of cooperation from the contractor who 
was awarded the work due to the delays in solving the constraints. The lesson learnt was 
that slaughterhouse project may not be under taken when the project period is of limited 
type as that of NAIP. However, the concepts, designs, drawings and approaches developed 
under the project   will go a long way in providing guidance for establishing the 
slaughterhouses in the   country for hygienic meat production which is essential 
requirement under the new Food Safety Act being implemented. 
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Existing Municipal slaughter facilities at Mahabubnagar, Andhra Pradesh 

Collector, Mahabubnagar interacting with stakeholders in the awareness workshop 
held on 26th December 2012 at Mahabubnagar 

Signing of MoU between Director, NRCM & Mr A.V.V. Bhadra Rao, Commissioner, 
Mahabubnagar Municipality for construction of slaughterhouse (18th June 2010) 
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12. Publications  

A. Research papers in peer reviewed journals 
 

Sl. 
No 

Authors, Year, Title of the Paper, Name of Journal, 
Vol.& Page No  

NAAS 
Ratings 

Responsible 
partner 

1. Girish P S, Baswa R P, Ramakrishna C, Reddy Y R, Satish 
C and Kondaiah N. 2011. Effect of concentrate 
supplementation (with maize, rice bran and de-oiled 
groundnut cake as major constituents) on carcass 
characteristics and meat quality of Nellore lambs. Indian 
Journal of Animal Science, 82 (12): 145 – 146 

6.6 NRC on Meat 

2 Girish P. S., C. Ramakrishna, P. Baswa Reddy, Vijay 
Kumar Chalasani and Y. Babji (2012) Development of 
shelf stable edible product from sheep rumen. Indian 
Journal of Meat Science, 8 (1 & 2), 43 – 48. 

 NRC on Meat 

3 M. Venkateswarlu, Y. Ramana Reddy and D.Nagalakshmi 
(2012) Effect of unconventional creep feed on growth and 
economics in early weaned Nellore ram lambs. Indian Journal 
of Animal Nutrition, 29 (04), 360 – 365. 

4.6 SVVU 

4 M. Venkateswarlu, Y. Ramana Reddy, D. Nagalakshmi, M. 
Mahdender, Harikrishna Cherala, Rajasekhara Reddy Admal 
and Gnana Prakash Manthani (2012) Effect of feeding maize 
silage supplemented with concentrate and legume hay on 
growth in Nellore ram lambs. Veterinary World, 6 (4), 209 
– 213. 

 SVVU 

5 Venkateswarlu Malisetty, Ramana Reddy Yerradoddi, 
Nagalakshmi Devanaboina, Mahender Mallam,  and Pavani 
Mitta (2012) Effect of Feeding Sorghum Straw Based 
Complete Rations with Different Roughage to Concentrate 
Ratios on Growth and Carcass Characteristics in Nellore 
Ram Lambs. Tropical Animal Health and Production 
(Accepted, In press) 

7.4 SVVU 

6 M. Venkateswarlu, Y. Ramana Reddy & Sudhakar Reddy 
Marivada (2012) Effect of Feeding Crop Residues Based 
Complete Rations on Growth in Ram Lambs. International 
Journal of Science, Environment & Technology, 2 (1), 15 – 
19. 

 SVVU 

7 M. Venkateswarlu, Y. Ramana Reddy and D.Nagalakshmi 
(2012) Effect Of Feeding Maize Silage Supplemented With 
Concentrate And Legume Hay On Nutrient Digestibility In 
Nellore Ram Lambs. Tamil Nadu Journal of Veterinary and 
Animal Science (Accepted, In press) 

 SVVU 
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8 M.Venkateswarlu, Y.Ramana Reddy, D.Nagalakshmi and 
M.Mahender (2012) Effect of Feeding Maize Silage Based 
Rations on Carcass Characteristics in Growing Nellore Ram 
Lambs. Indian Veterinary Journal (Communicated) 

6.0 SVVU 

 
B. Books/ Book chapters/ Abstracts/ Popular articles, Brochures, etc. 

Sl. 
No. 

Authors, Title of the papers 
Name of Book/ Seminar/ Proceedings/Journal, Publisher, Year, Page No. 

Responsible 
Partner 

1 Book on Sheep rearing in telugu ‘Gorrela pempakam’ (2009) SVVU  
2 Book on ‘Shubramaina mamsa utpatti’ (2010) NRCM 

 
13.  Media Products Developed/Disseminated 

Sl. 
No 

CD, Bulletins, Brochures, etc. 
(Year wise) 

No. of 
Copies 

Distribution Responsible 
Partner 

1 Training manual on ‘Technologies for 
production of processed meat products’ 
(2009) 

100 Meat processors SVVU 
 

2 Training manual on ‘Clean meat 
production’ (2009) 

100 Butchers NRC on 
Meat 

3 Training manual on ‘Production of 
hygienic meat in municipal 
slaughterhouses’ (2012) 

75 Municipal officials NRC on 
Meat 

4 Training manual on ‘Integrated 
production system for sustained 
profitability in sheep husbandry’ (2012) 

70 Assistant Directors 
of APSGF& AH 
Department, AP 

NRC on 
Meat 

5 Recommendations of National Workshop 
on ‘Modernization/ up-gradation of 
service abattoirs in India’  (2012) 

100 Policy makers & 
experts in meat 
industry 

NRC on 
Meat 

6 Brochure on overview of NAIP project, 
‘Value chain for clean meat production 
from sheep’  

250 Stakeholders NRC on 
Meat 

7 Brochure on ‘Scientific feeding systems 
for ram lambs’ 2012 

300 Seep farmers & 
entrepreneurs 

NRC on 
Meat 

8 Calendar of achievements of NAIP 
activities 2012 

200 Stakeholders NRC on 
Meat 
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14. Meetings/Seminars/Trainings/Kisan Mela, etc. organized 
 

List of training programs/ workshop organized is given in table 38. 

 
 
 
 

 
 
 
 

                  
 
 
 

Trainees of ‘Clean meat production’ 
visiting modern slaughter facility (2009) 

Trainees of ‘Scientific rearing of ram 
lambs for clean meat production’ (2009) 

Dr K. M. Bujarbaruah, DDG (AS) addressing in the 
launch workshop held on 02nd September 2008 

Training program on ‘Technologies for 
production of processed meat products’ 
(21st to 27th July 2009) 

Participatory training on ‘Technologies 
for production of processed meat 
products’ (21st to 27th July 2009) 



72 

 
 
 

 
 
 
 

 
 
 
 
 

 

Shri. Obedulla Kotwal, Chairman, Mahabubnagar Municipality, Mr. Srinivas, 
President, Arekatika Sangh, Dr. N. Kondaiah, Director, NRC on Meat, Mr. A. V. V. 
Bhadra Rao, Commissioner, Mahabubnagar Municipality and Mr. Mahamood Ali, 
Chief Municipal Engineer, Mahabubnagar in the awareness workshop on clean 
meat production 
 

Training on ‘Strategies for enhancing profitability in commercial sheep 
production’ to Presidents and representatives of District Sheep Breeders 

Association of AP (21st to 23rd February 2011) 
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Training on ‘Scientific sheep rearing’ to farmers in Livestock Research Station, 
Anantapur, AP 24th December 2012 

Awareness workshop on ‘Clean meat production’ organized at Warangal on 02nd 
Feb 2012. Workshop attended by Commissioner, Superintendent of Police, PCB 
officials, Animal Husbandry officials and butchers of municipal slaughterhouse 

 

Training program on ‘Hygienic meat production in Municipal Abattoirs’ for Municipal 
Officials of Andhra Pradesh (08th to 10th February 2012) 
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Shri Venkaiah Naidu, Rajyasabha Member addressing the farmers during awareness 
program organized by Swaran Bharat trust, Venkatachalam, Nellore on 23rd July 

2010. 
 

 
Awareness workshop on ‘Scientific lamb feeding practices’ in Nellore district 

on 12th April 2010 

Participants of National Workshop on ‘Strategies for modernization/upgradation  
of service abattoirs in India’ 16th & 17th March 2012 
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15. Training/ Workshops attended 

S. No Details of Meetings/Seminars/ 
Trainings/Radio talk, etc. 

(Name &Address) 

Duration 
(From-To) 

 

Budget 
(Rs.) 

Participant 
(Name &Address) 

 
1. National symposium on 

 “Strategies for Sustainable Meat 
production and Processing for 
Nutritional Security and 
Employment Generation” held at 
IVRI, Izatnagar. 
Awarded best oral presentation 
award and abstract presented on 
“Augmenting mutton production 
in Nellore district of Andhra 
Pradesh by Nutritional 
intervention & growing ram 
lambs to larger weight” 

November 
19-20, 
2010 
 
 
 

Rs 20,548 
 

  Dr. Girish Patil 
S., 
Scientist & CPI 
(NAIP) 
NRC on Meat 
 

2. International Conference on Food 
technology 
(INCOFTECH-2010), IICPT, 
Thanjavur 
Abstract presented on 
“Implementation of Quality 
Control Approaches in Meat 
Production & Retail Activities: 
Challenges with Reference to 
Existing Conditions” 

October 
30-31, 
2010 
 

Rs 27,824 Dr Girish Patil, S., 
Scientist & CPI 
NRC on Meat 
 

3. Lecture on “Regulatory aspects 
and meat hygiene” delivered to 
trainees in training program 
conducted to butchers at 
Veterinary college, Bengaluru 

January 
24, 2011 
 

Rs 18,205 Dr Girish Patil, S., 
Scientist & CPI, 
NRC on Meat 

4. Gave Radio talk at AIR, 
Hyderabad on ‘Silage making 
and its feeding to ram lambs for 
higher gain’  

November 
2012 

--- Dr Venkateswarlu, 
M., Assistant 
Professor & CCPI 

5. National Seminar on ‘Sheep and 
goat production’ organized at 
Ooty, Tamil Nadu, 28th & 29th 
December 2011 

 Rs 10,000 Dr Ramana 
Reddy, Associate 
Professor, SVVU  
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16. Foreign Trainings/Visits: 

S. No Name, 
Designation, 
Address of 
the Person 
 

Details of 
Visit/Training 
Seminar its Place,  
Organization and 
Duration (From-
To) 

Dates of 
Seminar 
Delivered and 
Report 
Submitted on 
Return 

Follow up 
Action 
 

Total 
Cost (Rs) 

1. Dr Girish 
Patil, S., 
Scientist, 
National 
Research 
Centre on 
Meat, 
Hyderabad 

‘Slaughter practices 
and meat hygiene’ 
at Department of 
Animal & Food 
Sciences, 
University of 
Kentucky, United 
States of America 
from January 25, 
2010 to February 
25, 2010. 

Seminar 
delivered on 
May 29, 2010 
and Report 
submitted in 
March 2010 

Knowledge 
gained utilized 
in developing 
design for 
establishment 
of slaughter 
house under 
the project 

Rs 3.00 lakhs 

 
17. Performance Indicators 

Sl. 
No. 

Indicator Total No. 

1. No.  of production technologies released and /or adopted 4 
2. No of Processing technologies released and /or adopted 5 
3. Number of technologies/products commercialized based on NAIP 

research 
5 

4. No of new rural industries/enterprises established/upgraded 3 
5. No of product groups for which quality grades developed and 

agreed 
Nil 

6. Total no of private sector organizations (including NGOs) 
participating in consortium 

2 

7. No. of farmers involved in Consortia activities   200 
8. Total number of farmers group developed for marketing and 

processing 
2 

9. Number of patent/intellectual property protection applications filed 
based on NAIP research 

-- 

10. Number of patents/intellectual property protections 
granted/published based on NAIP research  

-- 

11. Number of scientists trained overseas in the frontier areas of science -- 
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12. Number of scientists trained overseas in consortium-based subject 
areas 

1 

13. No. of scientist participated in conference/seminar etc. abroad -- 
14. Success stories 5 
15. Incremental employment generated (person days/ year/HH) Baseline Final 

0 67 
16. Increase in income of participating households (per annum) Baseline Final 

0 535/animal 
17. Number of novel tools/protocols/methodologies developed 3 
18. Publications  
 Articles in NAAS rated journals 3 
 Articles in other journals 4 
 Books(s) 2 
 Book chapter(s)  -- 
 Thesis 2 
 Popular article(S) (English) -- 
 News paper article(s) 10 
 Seminar/Symposium/Conference/Workshop proceedings 6 
 Technical bulletin(s) 2 
 Manual(s) 4 
 CDs/Videos -- 
 Popular article(s) in other language -- 
 Folder/Leaflet/Handout 4 
 Report(s) 1 
 Success stories -- 

 
18. Status of Employment Generation (man-days/year) 

Sl. No Type of Employment Generation Employment 
Generation up to 
end of sub-project 

Responsible 
Partner 

1. Self-employment- Entrepreneurs 
helped in sheep rearing, meat 
production and processing  

455 NRC on Meat, 
Hyderabad 
 

2. Generation through establishment of 
rural industries: 
Two feed processing units established. 
Each unit can create job opportunities 
for at least ten personnel. 

523 NRC on Meat, 
Hyderabad & 
SVVU, Tirupati  
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19.  Assets Generated 

(Details to be given on equipments and works undertaken in the sub-project) 

(i) Equipment 

Sl.No. Name of the equipment 
with manufacturers name, 

model and Sr.no. 

Year of 
purchase 

Quantity 
(Nos.) 

Total 
cost 
(Rs) 

Responsible 
consortium 

1. Automatic Protein 
estimation Unit with 
Accessories, pelican 
Equipments Chennai,with 
auto distillation and auto 
titration system with KEL 
PLUS Digestion system and 
KELVAC scrubber 

16.05.2009 1 8,49,184 NRC Meat 
 

2. Automatic Fat estimation 
Unit with accessories; 
Model SCS6.SOCS Plus 

16.05.2009 1 3,85,200 NRC Meat 
 

3. Toshiba multimedia 
Projector model 2500 ansix 
GA with accessories tripod, 
battery backup, lenovo 
ThinkPad and Gonica 
minolta 1390 MEP 

25.03.2009 1 1,83,132 
 

NRC Meat 
 

4. Weighing Balance, Make: 
Conteck Model CA 323 

17.04.2009 1 48,375 NRC Meat 
 

5. Computers with accessories 
HP de 7000 series 
computers with inter pro 
2no.,Hp lazer printer 
LJ1007 2no. 
HP document scanner,ups 
2no. 

31.03.2009 1 1,35,790 
 

NRC Meat 
 

6. Digital Photocopier Toshiba 
E studio 207(OP 2070) 

10.03.2009 1 1,33,888 
 

NRC Meat 
 

7. Table Top Balance, Make 
Contech, Model CT-6005 

17.04.2009 1 16,875 NRC Meat 
 

8. Digital Camera, Nikon –D-
90 with sony photo printer 
FP 75 AND 16 GB SD card 

28.03.2009 1 92,648 NRC Meat 
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9. Handy cam (Video Camera) 
Sony-HDRXR-100 with 
Video lightand memory 
stick 

28.03.2009 1 64,746 NRC Meat 
 

10. Smoke oven; Model 
no.1060C 

13.04.2010 1 8,89,372 NRC Meat 
 

11. Display cabinet (-20 0 C) 
Model CAT 368-020, Make 
Coolix 

02.01.2010 1 95,625 NRC Meat 
 

12. Display cabinet (4 0 C) 05.12.2009 1 44,313 NRC Meat 
13. Digital probe pH meter ; 

Hanna instruments model 
99163 Make: 

2009 1 9,067 NRC Meat 
 

14. FAX Machine; EKQ 
04272,MF 4370DN 

30.01.2009 1 21,400 NRC Meat 
 

15. HACCP Meter; Make: 
Biocontrol systems, U.S.A; 
model: Lightning MVP 
Cat.no.75005 

18.08.2010 1 3,20,300 NRC Meat 
 

16. Feed Processing Unit with 
Chopper cum grinder, feed 
mixer, accessories; Hard 
case engineering works pvt 
ltd, 

28.08.2010 1 5,02,480 NRC Meat 
 

17. Mobile exhibition cum 
training unit; General 
Motors India Pvt.ltd, 
Chevorlet, Tavera with 
accessories 

22.05.2010 1 7,98,261 NRC Meat 
 

18. Office Multifunction 
machine; Micrcell 
computers Model no. 
M2727MF 

11.03.2010 1 36,399 NRC Meat 
 

19. Spring balance 
 

13.11.2009 1 17,000 NRC Meat 
 

20. Desktop computers (4 no) 
Assembled 

26.12.2008 1 1,22,880 SVVU 

21. Printer (HP) 26.12.2008 1 24,750 SVVU 
22. Magnetic stirrer with hot 

plate (7861-ANA) 
30.12.2008 1 16,456 SVVU 
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23. Muffle furnace (NSLC-
17M) 

30.12.2008 1 41,597 SVVU 

24. Hot air oven (NSL-HAO-
111C) 

30.12.2008 1 43,070 SVVU 

25. Vaccum pump (PCI-75-S) 30.12.2008 1 18,275 SVVU 
26. Complete feed processing 

unit (Hardcase engineering) 
30.03.2009 1 3,59,810 SVVU 

27. Electronic weighing balance  
(LC-GC) (2 no) 

21.01.2010 1 1,44,000 SVVU 

28. Vertical laminar air flow 
(Klenzoids) 

19.03.2010 1 1,63,000 SVVU 

29. Vaccum tumbler (Promark) 20.03.2010 1 2,84,667 SVVU 
30. Bowl chopper (Scharfer 

Germany) (TC-11) 
20.03.2010 1 3,63,700 SVVU 

31. Meat mince (AMB Italy) 
TC-12P 

20.03.2010 1 1,13,200 SVVU 

32. Sausage filter (AMB Italy) 
RL-15  

20.03.2010 1 2,58,000 SVVU 

 
(ii) Works 

S. No Particulars of  the work, 
Name and address of agency 

awarded the work 

Year of 
work 
done 

Quantity 
(Nos) 

Total 
Cost 
(Rs) 

Responsible 
Partner 

1. Rural Complete Feed 
Processing Unit, Chennur, 
Nellore 
Agency awarded work: 
D. Pattabhi Naidu,s/o Subbaram 
Naidu, Kandulavari palli, 
Sheshapuram post, Chandragiri 
mandal, Chittor district. 

2010 1 Rs 
28.00 
lakh 

NRC on 
Meat 

2. Rural Complete Feed 
Processing Plant, LRS, 
Mahabubnagar. 

2010 2 Rs 
16.38 
lakh 

SSVU 

3. Slaughterhouse at S.V.V.U, 
Tirupati 
Agency awarded work: Bhavya 
Sindhu-infra Projects Pvt.Ltd 
Road No.10. Banjara hills, 
Hyderabad-34 

2011 1 Rs 
53.00 
lakh 

SVVU 
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(iii) Revenue generated 

(Details may be given on revenue generated in the sub-project viz., sale of seeds, farm 
produce, products, patents, commercialization, training, etc.) 
Item Title Year Amount 

(Rs_ 
(a) Training Paid training on ‘Scientific sheep slaughter and meat 

packaging technologies’ (@ Rs 500/ entrepreneur)  
2011 4,500 

Paid training on ‘Integrated sheep production’ (@ Rs 
1000/ entrepreneur)  

2012 4,000 

b) Consultancy Advisory consultancy for establishment of sheep 
slaughterhouse in Miryalguda (Mr Ramesh) 

2012 30,000 

Advisory consultancy for establishment of emu 
slaughterhouse in Vijaywada (Krishna Emu Farm Product 
Producers Ltd - KEPPL) 

2012 40,000 

Signing of MoUs with entrepreneurs for technical inputs 
for establishing slaughterhouse (@ Rs 
10,000/entrepreneur). Mr Ghazi and Mr Govardhan. 

2011 20,000 

Licensing of know-how on meat product processing (One 
entrepreneur)  

2010 10,000 

 

Technical guidance and project report on Commercial 
sheep farming (Four entrepreneurs @ Rs 
2500/entrepreneur)  

2011 - 
2012 

10,000 

c) Farm 
Produce 

Sale of fresh meat and value added meat products  2008 - 
2012 

2,00,000 

d) Others Transfer of technology on ‘Production of shelf stable 
sheep rumen crackles’  

2011 500  

 
(iv) Livestock 

(Details of livestock procured/produced in the sub-project) 
Sl. 
No 

Details of 
Livestock 
(Breed,etc) 

Year of 
Procurement/Production 

Nos. Total 
cost(Rs) 

Responsible 
partner 

NIL 
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20. Awards and Recognitions 

Sl 
No 

Name, Designation, 
Address of the 
person 

Award/Recognition 
(with date) 

Institution/Society 
Facilitating (Name & 
Address) 

Responsible 
Partner 

1.  Dr. Girish Patil, 
S., Scientist & 
CPI (NAIP) 
NRC on Meat 

Lal Bahadur Shastri 
Outstanding Young 
Scientist 2010 
 

Indian Council of 
Agricultural Research, 
New Delhi 

NRC on 
Meat 

2.  Dr. Girish Patil, 
S., Scientist & 
CPI (NAIP) 
NRC on Meat 

Young Scientist 
Award 2009 
 

National Academy of 
Agricultural Sciences 
(NAAS), New Delhi 
 

NRC on 
Meat 

3.  Dr. Girish Patil, S.,  
Scientist & 
CPI (NAIP) 
NRC on Meat 

Best oral 
presentation 
February 19-20, 
2011 

IMSACON 2010 
(Indian Meat Science 
Association Conference) 
held at IVRI, Izatnagar, 
Bareilly, UP 

NRC on 
Meat 

4.  Dr. Girish Patil, 
S., Scientist & 
CPI (NAIP) 
NRC on Meat 

Best oral 
presentation 
February 7 – 9, 2013 

IMSACON 2013 
(Indian Meat Science 
Association Conference) 
held at NRC on Meat , 
Hyderabad, 

NRC on 
Meat 

5.  Dr. Y. Ramana Reddy, 
Co-PI Assistant 
professor, Dept. 
Anim.Nut., Coll. Of 
Vet.Sci 

Sankranti Puraskar 
Award January 2009 

Andhra Pradesh State 
Government, Hyderabad  

SVVU 

 

21. Steps Undertaken for Post NAIP Sustainability 

• Rural Feed Processing Unit, Chennur, Gudur mandal, Nellore 
 The unit will be administered by the Department of Animal Husbandry, Andhra 

Pradesh. The department has an established Veterinary setup in Nellore district to 
take care of all the issues related to Animal Husbandry. The Department will be 
running the unit with the help of entrepreneurs and district ‘Sheep Breeder 
Association’. NRC Meat would be continuously interacting with AH Department 
on the sustainable use of the feed processing unit and will be providing guidance 
for improved utility of the unit. This model facility will also be used as a 
demonstrating facility under training/ consultancy programmes for the benefit of 
farmers/ entrepreneurs approaching NRC Meat under its regular programmes. AP 
sheep and goat Federation and other livestock development agencies will be 
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interacted to take benefit of the decentralized rural feed processing on the model of 
the established unit. The unit will be popularized at national level for benefiting 
livestock producers appropriately. 

• Rural Feed Processing Unit, Livestock Research Station, SVVU, 
Mahabubnagar 

 The University has a Sheep Research Station and regularly undertakes training 
program to sheep farmers of the region. The unit will be used to strengthen training 
of farmers. Also, effort is being made to produce complete feed for commercial 
purpose with the help of entrepreneurs. 

• Model sheep slaughterhouse, Veterinary College, SVVU, Tirupati 
 The unit is under the control of the Department of Livestock Products Technology, 

Veterinary College, Tirupati. The department is providing ‘hands on training’ on 
hygienic sheep slaughter to students of Veterinary Science in the slaughterhouse. 
Efforts are being made to run the unit under ‘Earn While You Learn program’ of 
students. 

 
22. Possible Future Line of Work 

• Equipments for harvesting of crop residues: Large scale production of crop 
residue based complete feed requires efficient and economic harvesting of residues. 
Employing manual labour will add up to the cost as labour is becoming 
increasingly costlier in the recent years. If low cost crop residue (especially maize 
& sorghum straw) harvesting machines are developed it will help in bringing down 
the cost of complete feed production. 

• Entrepreneurship development: Consortium has been witnessing increasing 
number of entrepreneurs seeking guidance in establishing sheep farms, 
slaughterhouses, processed meat product production units etc. Exclusive programs 
on entrepreneurship development and developing training aids involving latest 
technologies will help this cause. 

• Value chain approach in goats: Similar approach can be extended to promote 
commercial goat production for the development of value added goat meat and by-
products being the most predominant Small ruminant species of the Andhra 
Pradesh state. The infrastructure so far created in the project can be fully exploited 
by extending the research towards goat meat production. 
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23. Personnel 

(Staff of Lead Centre & Partner-wise, their Name, Designation, Discipline and Duration) 
Name and Designation From- To (DD/MM/YYYY) 
Research Management  
1.Dr. N. Kondaiah, Director  Formulation and sanctioning 

(01.04.2008) to 15.12.2011 
2. Dr G. Venugopal, Director (Acting) 16.12.2011 to 28.09.2012  
3. Dr. V. V. Kulkarni, Director 28.09.2012 to 30.09.2012  
Scientific (CPI,CCPI,others)  
Lead Centre: NRC on Meat, Hyderabad  
4. Dr.Girish Patil, Scientist (SS), CPI 01.04.2008 to 30.09.2012 
5. Dr. P. Basava Reddy, Scientist (SS), Co PI 01.01.2009 to 30.09.2012 
6.Dr. Ramakrishna, Senior Scientist, Co PI 01.04.2008 to 30.09.2012 
7.Dr.B.M. Naveena, Scientist (SS), Co PI 01.04.2008 to 30.09.2012 
Partner: Department of Animal Nutrition, 
College of Veterinary Science, Sri 
Venkateswara Veterinary University, 
Hyderabad 

 

8. Dr. Y Ramana Reddy, Assistant Professor, 
CCPI 

01.04.2008 to 02.01.2012 

9. Dr M. Venkateswarlu, Assistant Professor, 
CCPI 

03.01.2012 to 30.09.2012 

Technical  
Lead Centre: NRC on Meat, Hyderabad  
10. Mr M. Manjunath, Research Associate April 2009 to December 2009 
11.Mr K. Srinivasu, Research Associate April 2009 to May 2010 
12. Dr Chava Sathish, Research Associate March 2010 to January 2012 
13. Mr M. Sri Hari, Research Associate April 2010 to September 2012 
14. Mr Vijay Kumar, Research Associate March 2012 to June 2012 
Partner: Department of animal Nutrition, 
College of Veterinary Science, Sri 
Venkateswara Veterinary University, 
Hyderabad 

 

15. K.Arun SRF 29.10.2008 to 12.06.2009 
16. M.Pavani SRF 01.11.2008 to 31.07.2011 
17.M.Jagadeeswara  SRF 01.10.2009 to 22.4.2010 
18. M.Sudhakara Reddy, SRF 09.8.2010 to 31.3.2012 
19. M.Sudarshan Reddy , SRF 02.01.2012 to 31.3.2012 
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Contractual  
Lead Centre : NRC on Meat, Hyderabad  
20. Mr T. Sharath Chandra, Highly skilled August 2010 to January 2011 
21. Y. Vinay, Highly skilled March 2011 to March 2012 
22. Mrs Sujatha, Unskilled September 2010 to April 2011 
23. N. Krishna, Highly skilled February 2011 to April 2011 
24. Padmaja, Highly skilled April 2012 to June 2012 
25. Sujatha M., Office Assistant July 2009 to September 2012 
26. Ramachandraiah, Unskilled September 2010 to September 2012 
27. T. Srinivasulu May 2011 to June 2012 
28. K. Venkatesh May 2011 to September 2012 
Partner: Department of Animal Nutrition, 
College of Veterinary Science, Sri 
Venkateswara Veterinary University, 
Hyderabad 

 

29.Rakesh (casual labor)  
30. Naresh (casual labor)  
31.Shashikala (casual labour)  
32.Nagarjuna reddy-supervisor  
33.Venkatesh-supervisor  
34.Mallesh- casual labor  
35. Yadagiri - casual labour  

 
24. Governance, Management, Implementation and Coordination 

A. Composition of the various Committees (CIC, CAC, CMU, etc.) 

Sl. 
No 

Committee 
Name 

Chairman (From-To) Members(From-To) 

1. CIC 1.Dr. N. Kondaiah, Director  
(01.04.2008 to 15.12.2011) 

Dr Girish Patil, S., Scientist & 
CPI (01.04.2008 to 30.09.2012) 

  2. Dr G. Venugopal, Director 
(Acting) (16.12.2011 to 28.09.2012) 

Dr. Y Ramana Reddy, Associate 
Professor, CCPI (01.04.2008 to 
02.01.2012) 

  3. Dr. V. V. Kulkarni, Director  
(28.09.2012 to 30.09.2012) 

Dr M. Venkateswarlu, Assistant 
Professor, CCPI 
(03.01.2012 to 30.09.2012) 

   M.K.M. Nair, AAO, NRCM 
(01.04.2008 to 15.02.2009) 

   Chandrashekar, AAO, NRCM 
(16.02.2009 to 30.09.2012) 
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   Gopal, N., AO 
(01.09.2011 to 30.09.2012) 

   Mr T. Sridaran, AFAO 
(01.04.2008 to 30.12.2011) 

   Mr M.N.V. Rao, I/c AFAO 
(30.12.2011 to 30.09.2012) 

2. CAC Prof. N. Krishna, Retd. Dean, 
College of Veterinary Science, 
ANGRAU, Hyderabad (April 2008 
to September 2012) 

Dr. V. L. K. Prasad, Rtd. Prof., 
Deptt. of LPM, Veterinary 
College, Hyderabad (Eminent 
Scientist) (April 2008 to 
September 2012) 

   Dr. M. Shanmugam, Retd. 
Director of Research, Madras 
Veterinary College, TANUVAS, 
Chennai (Eminent Scientist) 
(April 2008 to February 2010) 

   Sri. Dasharatha Rami Reddy, 
President, Nellore District 
Livestock Breeder’s Association, 
Nellore (Dt) AP (Stakeholder) 
(April 2008 to February 2010) 

   Mrs. Chinnamma, President, 
Rural Development Society 
(NGO), Hyderabad (Stakeholder) 
(April 2008 to September 2012) 

   Dr. Karunanidhi, P. S., Director- 
Technocrat, Chittor  AP 
(Stakeholder) (April 2008 to 
February 2010) 

   Mr. K. Buchi Reddy, Progressive 
Farmer (Ram Lamb Grower), 
Santhoshnagar, Bhongir, Dist 
Nalgonda (Stakeholder)  (April 
2008 to February 2010) 

   Mr. S. Shankar Lal, Mutton Shop 
Owner, Vanaparthi, 
Mahabubnagar, AP (Stakeholder) 
(April 2008 to February 2010) 

   Dr. J. P. Mittal, National 
Coordinator (April 2008 to 
February 2010)  
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   Dr. R. K. Goyal, National 
Coordinator (April 2010 to 
September 2012) 

   Dr. N. Kondaiah, Director, NRC 
on Meat and Consortium Leader 
(April 2008 to December 2011) 

   Dr G. Venugopal, Director 
(Acting) (December 2011 to 
September 2012) 

   3. Dr. V. V. Kulkarni, Director  
(September 2012) 

   Dr. Girish Patil, CPI, NRCM, 
Hyderabad (April 2008 to 
September 2012) 

3. CMU Dr A. S. R. Anjaneyulu 
(September 2008 to April 2009) 

Dr S. Vaithiyanathan 
(September 2008 to April 2009) 

  Dr S. Vaithiyanathan 
(April 2009 to September 2012) 

Dr Y. Babji 
(September 2008 to September 
2012) 

   Dr M. Muthukumar 
(September 2008 to September 
2012) 

 
A. List of Meetings organized (CIC, CAC, CMU, etc.) 

S. No Details of 
the 

meeting 

Date Place & Address (where 
meeting was organized) 

1. CIC 28th August 2008 NRC on Meat, Hyderabad 
  06th November 2008 NRC on Meat, Hyderabad 
  15th April 2009 NRC on Meat, Hyderabad 
  15th September 2009 NRC on Meat, Hyderabad 
  17th April 2010 NRC on Meat, Hyderabad 
  31st August 2010 NRC on Meat, Hyderabad 
  28th September 2010 NRC on Meat, Hyderabad 
  04th February 2011 NRC on Meat, Hyderabad 
  26th April 2011 NRC on Meat, Hyderabad 
  19th August 2011 NRC on Meat, Hyderabad 
  21st October 2011 NRC on Meat, Hyderabad 
  30th January 2012 NRC on Meat, Hyderabad 
  29th March 2012 NRC on Meat, Hyderabad 
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  28th September 2012 NRC on Meat, Hyderabad 
2. CAC 02nd September 2008 NRC on Meat, Hyderabad 
  16th September 2009 NRC on Meat, Hyderabad 
  09th March 2010 NRC on Meat, Hyderabad 
  29th September 2010 Rural Feed Processing Unit, 

Gudur, Nellore district, AP 
  25th August 2011 NRC on Meat, Hyderabad 
  29th March 2012 NRC on Meat, Hyderabad 
  07th September 2012 NRC on Meat, Hyderabad 
3. CMU 19th September 2008 NRC on Meat, Hyderabad 
  30th January 2009 NRC on Meat, Hyderabad 
  27th April 2009 NRC on Meat, Hyderabad 
  27th July 2010 NRC on Meat, Hyderabad 
  06th September 2010 NRC on Meat, Hyderabad 
  06th October 2010 NRC on Meat, Hyderabad 
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25.    Production Technologies/ Innovations 

1. Title of the Technology: Crop residue based complete feeding. 

2. Information on Existing farming Systems, Practices, Productivity Levels and 
Income in the Target Area:   

 Prevalent farming system practised by farmers is extensive method wherein sheep 
are reared by grazing on natural pastures. This system is highly dependent on 
availability of green grass. Farmers face serious crisis due to non availability of 
sufficient grazing resources during summer which leads to their migration in 
search of feed resources. Farmers even go for a distress sale during such lean 
periods where ram lambs are often sold at a minimal price. A ram lamb in this 
system of feeding achieves a live weight of 25 kg and above after grazing for 9 
months. Most of the energy is wasted in search of food by the lambs rather than 
muscle growth. Also, it is a common practice to sell ram lambs at lesser weight 
before they reach optimum live weight of 25 to 30 kg. Often lambs are sold before 
they attain 15 kg body weight. This practice affects realizing the full production 
potential and profitability from the ram lambs.  

 
3. Results (Status of Dissemination/ Commercialization; and, Extent of 

Adoption and Success, If Applicable; with Supporting Data)  
 Complete feed for ram lambs was manufactured at Rural Feed Processing Unit 

(RFPU) established in Nellore and Mahabubnagar under the project. Complete 
feed was produced using agricultural byproducts (maize straw, sorghum straw, 
groundnut haulms and black gram straw) and concentrate ingredients (maize 
grain, soya bean meal, rice polish etc). Acceptability of the feed was very good 
among lambs and farmers involved in the project are extremely happy due to 
better growth rate of lambs and saving on labour, as lambs need not be taken out 
for grazing. In complete feed based intensive rearing of Nellore breed ram lambs 
on farmers’ premises, the average daily gain was about 50 % higher than those 
reared under extensive system.  

 
4. Brief Description of Technology for Release:  
 Complete feed is the balanced feed produced by mixing and grinding of crop 

residues like maize straw, sorghum straw, groundnut haulms etc with concentrate 
ingredients like maize grain, soya bean meal, rice polish etc. Cost of production is 
approximately about Rs 12 per kg.  

 
5.  Expected Outcome/Impact of the Technology:  
 Complete feeding will help in effective utilization of crop residues, enables 

intensive sheep production. It can also help in preventing migration of sheep 
farmers thereby increasing their social security. 



90 

26.     Details of Commercialized Technologies/ Innovations   

A.  Project report for establishment of sheep farms 

1. Title of technology: Technical project report for establishment of sheep farms.  
2. Commercialization status with date of licensing/MoU: Project reports have been 

taken by three entrepreneurs.  
3. Brief description of intervention / innovation: 

 Every entrepreneur will require a project report before starting any venture 
to know the technical details and to understand the economic viability. 

 Such reports are also required to get the support from financial institutions. 
 Based on the experience of the project activities, viable project reports were 

developed for sheep farming. 
4. Name and address of the firm(s) which has commercialised it: 

 Mr. Brahamananda Reddy, Parki banda village, Sivampet mandal, Medak 
district. 

 Mr. Radhakrishna, Ramapet village, Bhuvangiri mandal, Medak district  
 Mr Harshavardhan Reddy, Medak, Andhra Pradesh  

5.   Area/ districts covered: Out of three entrepreneurs two entrepreneurs successfully 
established the sheep farms  

6.   Volume/quantity of Annual production and approximate sale value: 
  Two farms with 200 sheep with 80 % lambing rate being maintained by 

entrepreneurs. Approximate annual sale value was Rs 4,00,000. 

B.  Establishment of hygienic slaughter facility for small ruminants 

1) Title of technology: Technical consultancy for establishment of small ruminant 
slaughterhouse  

2)  Commercialization status: Two MoUs signed for providing consultancy for 
construction of slaughterhouse on 14th September 2011. 

3) Brief description of intervention / innovation: Constructing slaughterhouse as 
per the standards requires technical competence. Designing slaughterhouse based 
on the regulatory standards, entrepreneurs’ requirement and financial limitation was 
standardized after constructing a sheep slaughterhouses under the project.  

4) Name and address of the firm(s) which has commercialized it: 
 MoUs for providing technical guidance have been signed with Mr. M. D. Ghani, 

Prowell India Pvt. Ltd., Hyderabad and Mr. Govardhn Ramana Kumar, Warangal. 
5) Area (state(s)/district(s)) covered: 
 Warangal and Ranga Reddy districts of Andhra Pradesh 
6) Volume/quantity of Annual production and approximate sale value: Capacity 

for which the guidance being given and report prepared is for slaughter of 100 
small ruminants per day. Entrepreneurs are marketing meat by slaughtering in the 
small facility created by them. 



91 

C.  Technology for production of processed meat products 

1) Title of technology: Production of value added meat products 
2)  Commercialization status: Agreement for licensing signed with entrepreneur. 
3) Brief description of intervention / innovation: 
 Most of the Indian meat market is wet market wherein meat is sold in fresh form. 

Processing and value addition increases income, creates employment and provides 
variety to consumers.  

4) Name and address of the firm(s) which has commercialized it: 
 Mellow foods Pvt. Ltd., LB Nagar X Road, Hyderabad. 
5) Area (state(s)/district(s)) covered: NA 
6) Volume/quantity of Annual production and approximate sale value: Capacity 

for which the guidance an training given is for production of 50 Kg value added 
meat products per day worth Rs 25000. 

D. Technology for profitable utilization of sheep rumen 

1) Title of technology: Production of shelf stable sheep rumen crackles. 
2) Commercialization status: Agreement for licensing signed with entrepreneur. 
3) Brief description of intervention / innovation: 
 Sheep rumen is a low value byproduct generated during sheep slaughter. It’s 

fibrous in nature due to high collagen content. In order to improve its acceptability 
a processing technology was developed. It includes improving tenderness by 
cooking and increasing shelf life by reducing water activity.     

4) Name and address of the firm(s) which has commercialized it: 
 Mr. Yadagiri, Sangareddy, Medak district, Andhra Pradesh. 
5) Area (state(s)/district(s)) covered: NA 
6) Volume/quantity of Annual production and approximate sale value: NA 

 
27.       Information on Rural Industries 

A)   Rural Feed Processing Units 

1.  Name of the rural industries with address:  
 Two rural feed processing units have been established under the project which are 
i) Rural Feed Processing Unit, Chennur, Gudur mandal, Nellore district, AP. 
ii) Rural Feed Processing Unit, Livestock Research Station, Mahabubnagar, AP. 
2.  Contact address, phone and email: Director, National Research Centre on Meat, 

Chengicherla, Hyderabad 92; Phone: 040-27204541; E mail: 
nrcmeat_director@yahoo.co.in 

 

mailto:nrcmeat_director@yahoo.co.in�
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3.  Investment in (Rs): NAIP funds: Rs 44.38 lakh 

 Investment by industry/ private entrepreneur: Nil  

4.  Product produced and marketed: Complete feed for intensive rearing of sheep 

5.  Annual production capacity (kg or liter) : 248 tonnes/year/unit 

6.  Raw material(s) and quantity used/year (kg or litre): Complete feed is produced 
using crop residues like maize straw, sorghum straw, groundnut haulms etc. 
Concentrate ingredients like maize, wheat bran, mineral mix, soya DOC, rice 
polish, salt, vitamin premix, jiggery etc. 

7.  Cost of raw material(s) (per kg or litre): Rs 11.00. 

8.  Price of product: In wholesale: Rs 14/ kg; In retail: Rs 17/ Kg 

9.  Type of beneficiaries: Sheep farmers 

10.  Number of beneficiaries: About 200 

11.  How the industry is beneficial to primary producers: Complete feed will help 
sheep farmers in undertaking intensive sheep production. It reduces dependence on 
grazing land and reduces labour requirement. It also helps in profitable utilization 
of crop residues. 

12.  Estimated employment generation/ year (person days): Six members can get 
direct employment though out the year when the unit is running to its full strength. 

13.  Is the industry approved by FPO/ BIS or any other statutory body and how 
the food safety and quality assurance of end product are being ensured? 

          Quality of the feed produced is regularly analyzed by the National Research Centre 
on Meat, Hyderabad and Sri Venkateswara Veterinary University, Tirupati to 
ensure quality of produce. 

B)  Sheep slaughterhouse 

1.  Name of the rural industries with address: Model sheep slaughterhouse 

2.  Contact address, phone and email: Associate Dean, College of Veterinary 
Science, Sri Venkateswara Veterinary University, Tirupati. Office: 0877-2249932; 
Fax: 0877-2249563 

3.  Investment in (Rs): NAIP funds: Rs 53.00 lakh 

     Investment by industry/ private entrepreneur: Nil  
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4.  Product produced and marketed: Mutton 

5.  Annual production capacity (kg or liter):  37.50 tons (If 10 Rams weighing 25 
kg slaughtered per day)  

6.  Raw material(s) and quantity used/year (kg or litre): Around 3000 sheep (75 
tons total live weight killed) can be slaughtered per year.  

7.  Cost of raw material(s) (per kg or litre): Rs 180/ kg body weight 

8.  Price of product: In wholesale: Rs 350/ kg; In retail: Rs 400/ Kg (Price varies 
between different seasons of the year). 

9.  Type of beneficiaries: Sheep farmers and consumers. 

10.  Number of beneficiaries: NA 

11.  How the industry is beneficial to primary producers: Hygienic slaughter facility 
will help in increasing market access to meat and which in turn will increase price 
to live sheep. Model sheep slaughterhouse is also used for training the students, 
entrepreneurs and officials from municipalities to disseminate information on 
facilities required for hygienic meat production.  

12.  Estimated employment generation/ year (person days): Five members can get 
direct employment though out the year when the unit is running to its full strength. 

13.  Is the industry approved by FPO/ BIS or any other statutory body and how 
the food safety and quality assurance of end product are being ensured? 

          Quality of the feed produced is regularly analyzed by National Research Centre on 
Meat, Hyderabad and Sri Venkateswara Veterinary University, Tirupati to ensure 
quality of produce. 
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Part-III: Budget and its Utilization 
STATEMENT OF EXPENDITURE 

(Period from 1.4.2008 to 30.9.12) 

Sanction Letter No._______________    Total Sub-project Cost Rs. 581.5505     Sanctioned/Revised Sub-project cost (if applicable) Rs__________ 

Date of Commencement of Sub-project: 01.04.2008   Duration: From 01.04.2008 to 30.09.2012 (DD/MM/YYYY) 

Funds Received in each year 
I Year Rs 261.1964lakhs  II Year Rs 39.82lakhs III Year Rs 88.85lakhs IVth Year Rs 51.05 lakhs  Vth Year Rs. 20.58 lakhs 

Bank Interest received on fund (if any) Rs 21.82386 lakhs (interest on short term deposit + receipts on sale of meat and animals) 

Total amount received Rs 461.503 lakhs  Total expenditure Rs 364.89  lakhs  Expenditure Head-wise: 
 

Sanctioned Head Funds 
Allocated Funds Released      Total Funds 

released  

Expenditure Incurred     Total funds 
utilized till 
today 2008-09 2009-10 2010-11 2011-12 2012-13 2008-09 2009-10 2010-11 2011-12 2012-13 

  1 2 3 4 5 6 
(2+3+4 
+5+6) 7 8 9 10 11 

(7+8+9 
+10+11) 

A. Recurring contingencies 
(1) T.A 11.75 1.125 0.32 1.59 1.80 2.00 6.837 0.190 0.34 1.80 2.42 0.66 5.42 
(2) Work shop 41.50 4.750 1.31 6.44 1.95 2.00 16.449 1.059 1.44 1.95 9.22 0.49 14.17 
(3) Contractual Services 42.61 5.150 2.09 13.31 11.59 1.80 33.938 2.094 8.37 11.06 12.32 2.16 36.01 
(4) Operational Expenses 181.59 20.775 10.74 34.93 35.06 12.91 114.424 9.591 12.51 35.06 34.58 9.02 100.76 
Sub-Total of A(1-4) 277.45 31.800 14.46 56.27 50.41 18.71 171.646 12.935 22.66 49.88 58.55 12.33 156.35 
B. HRD Component  
(5) National training 3.75 0.250 0.00 1.25 -0.25 0.00 1.250 0.000 0.00 0.00 0.00 0.00 0.00 
(6) International Training 6.00 1.500 1.50 0.00 0.00 0.00 3.000 0.000 2.84 0.00 0.00 0.00 2.84 
(7) Consultancy 20.00 5.000 0.00 -0.46 -4.54 0.00 0.000 0.000 0.00 0.00 0.00 0.00 0.00 
Sub total of B (5-6) 29.75 6.750 1.50 0.79 -4.79 0.00 4.250 0.000 2.84 0.00 0.00 0.00 2.84 
C. Non Recurring Budget  
(8)Equipment 145.70 123.700 22.00 0.00 0.00 0.00 145.700 25.624 37.20 14.43 11.59 0.00 88.84 
(9) Furniture 4.00 1.000 1.00 1.00 1.00 0.00 4.000 0.496 1.47 0.89 1.00 0.00 3.85 
(10)Works/Renovation 100.42 95.000 0.00 26.60 0.00 0.00 121.595 0.000 8.97 64.54 27.54 0.00 101.05 
(11) Others (Animals, 
Books , etc) 1.25 0.250 0.25 0.25 0.25 0.25 1.250 0.000 0.00 0.24 0.00 0.05 0.29 
Sub-Total of C (7-10) 251.37 219.950 23.25 27.85 1.25 0.25 272.545 26.120 47.64 80.10 40.13 0.05 194.04 
D.(Institutional Charges,) 22.98 2.696 0.61 3.95 4.18 1.62 13.062 0.566 1.16 3.98 4.33 1.62 11.66 

Grand Total( A+B+C+D) 581.55 261.196 39.82 88.85 51.05 20.58 461.503 39.620 74.29 133.96 103.02 14.00 364.89 
 
                  Name & Signature of CPI         Name &Signature of Competent 
               Financial authority…………… 
                  Date:………………….         Date…………………… 

 
 

Signature, Name and designation of Consortia Leader 
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Annexure 1 
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Annexure 2 

Institutional mechanism to sustain the gains of the project  
 

 Lead Centre and all the partners of the consortia are committed to build institutional 
mechanism to sustain the gains of the collaborative research project, ‘Value chain for clean meat 
production from sheep’. Rural Feed Processing Unit established at Chennur, Gudur mandal, 
Nellore will be administered by the Department of Animal Husbandry, Nellore, Andhra Pradesh. 
The department has an established Veterinary setup in Nellore district to take care of all the issues 
related to Animal Husbandry. Experts of ‘NRC on Meat’ would be continuously interacting with 
the AH Department on the sustainable use of the feed processing unit and will be providing 
guidance for adequate utilization of the unit. To ensure continued running of the unit, Secretary, 
Animal Husbandry, Government of Andhra Pradesh has constituted a ‘Management Committee’ 
for running of the unit. This model facility will also be used as a demonstrating facility under 
training/ consultancy programmes for the benefit of farmers/ entrepreneurs approaching NRC 
Meat under its regular programmes. AP Sheep and Goat Development Cooperative Federation 
Ltd. (APSGFCFL) and other livestock development agencies will be encouraged to take benefit of 
the decentralized rural feed processing on the model of the established unit. Rural Feed Processing 
Unit established at Livestock Research Station (LRS), Mahabubnagar will be run by Sri 
Venkateswara Veterinary University under different research programs, training activities and for 
feeding of the Deccani lambs maintained in the station. LRS regularly organizes farmers training 
programs and also has Veterinary Polytechnic at LRS. Feed processing unit will act as standard 
model for demonstration of feed production to trainees and students. Model sheep slaughterhouse 
at Veterinary College, SVVU, Tirupati will be under the control of the Department of Livestock 
Products Technology, Veterinary College, Tirupati. The department is providing ‘hands on 
training’ on hygienic sheep slaughter to students of Veterinary Science and interested 
entrepreneurs in the slaughterhouse.  
 To sustain the gains of the project, ‘NRC on Meat’, Hyderabad is undertaking several 
initiatives. To popularize the concept of model sheep slaughter house for clean meat production 
and to establish more such slaughter houses in the area, Centre is providing technical consultancy 
to interested entrepreneurs, organizations or associations interested in establishing the 
slaughterhouse. Several consultancy assignments are being successfully undertaken to promote 
clean meat production.  To have a national outreach, meat handlers training is also being 
undertaken on all India basis. For popularization of processing technologies and optimal 
utilization of slaughter house byproducts, regular entrepreneurial trainings are being organized by 
the Centre. Several such entrepreneurs have entered into MoU with the Centre for getting 
technical guidance and have successfully established meat product processing units in the state. 
Centre is also strengthening its linkages with line departments like Department of Animal 
Husbandry, APSGFCFL by initiating several joint research projects. Centre has also entered into 
MoU with Sri Venkateswara Veterinary University, Tirupati for continued research collaboration. 
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PART-IV: DECLARATION 

 
This is to certify that the final report of the Sub-project has been submitted in full 

consultation with the consortium partners as per the approved objectives and technical 
programme and the relevant records, note books; materials are available for the same. 
 
 
 
Place:_________ 
Date:_________     Signature of Consortium Principal Investigator 
 
 
 
 
Signature & Date 
Consortium Co-Principal Investigator 
 
 
Signature & Date 
Consortium Co-Principal Investigator 
 
 
Signature & Date 
Consortium Co-Principal Investigator 
 
 
Signature & Date 
Consortium Co-Principal Investigator 
 
 
Signature & Date 
Consortium Co-Principal Investigator 
 
 
 

 
 
Comments & Signature of Consortium Leader 
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