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ANIMAL SCIENCES

Oil Adjuvant Vaccine for Haemorrhagic Septicaemia 

Introduction

Haemorrhagic septicaemia (HS) is the most common contagious bacterial infection of cattle and buffaloes in Pakistan.  It is highly fatal disease with mortality rates above 70% inflicting economic losses of more than 2 billion rupees annually. Livestock breeders fear this disease the most.

Clinical Picture Humoral immune response of oil based and Alum precipitated vaccine 
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The disease is caused by Pasteurella multocida serotype B:2. When clinical disease is established, death invariably occurs and case fatality rate is nearly 100%.  Treatment is effective only in early stages of the disease. Vaccination is the most effective tool for controlling this disease. It was observed that immunity conferred by conventional vaccine (alum precipitated bacterin) lasted for 3-4 months and therefore, three or more shots are required in a year for protecting the animals against H.S.  Moreover, there were reports of outbreaks inspite of vaccination.

An oil based H.S vaccine was developed and its immunogenecity and protective efficacy was evaluated on state owned and private livestock farms. This vaccine provided a higher level of immunity for a longer duration i.e. for one year and its protective efficacy was more than 95%. After getting promising results the technology was transferred to private and public sector. Presently the vaccine is being produced by six public and ten private sector manufacturers. Furthermore, protective antigens of Pasteurella multocida were also determined. 

Key References

Muneer, R. & Afzal, M. (1989). Preliminary Studies on improved oil adjuvant vaccine for Haemorrhagic septicaemia in buffalo calves.  Rev. Sci. Tech. Off. Int. Epiz., 8(4) 999-1004.

Muneer, R., Akhtar, S. & Afzal, M. (1994). Evaluation of three oil adjuvant vaccines against Pasteurella multicida in buffalo calves.    Rev. Sci. Tech. Off. Int. Epiz., 13(3) 837-843.

Control of Warble Fly

Warble fly (locally called as “Mehroo”) is a widespread pest of cattle and goats in hilly and semi-hilly areas of Pakistan. The larvae of the fly cause perforations in the skin of the affected animals resulting in huge economic losses to leather industry. Furthermore, reduced milk yield and lowered weight gain are other ill-effects of this menace. The adult fly lays eggs on the skin of the animal. After hatching, the larvae penetrate into the skin through hair follicle and start migrating towards back of the [image: image6.jpg]


animal. During this travel, the larvae molt from first to second stage and finally to third stage. These larvae assemble underneath the skin of the animal and forms small nodule called warble. The larvae make perforations in the skin for respiration and fall on to the ground. The fly has rudimentary mouth parts and life span is up to 7 to 10 days only.

[image: image7.jpg]


[image: image8.jpg]


[image: image9.jpg]


Studies have shown that species of warble fly in goats in Pakistan is Przhevalskiana silenus Brauer while Hypoderma lineatum infest cattle and buffaloes in Pakistan. Based upon prevalence, Pakistan can be divided into disease free regions as well as areas with low (1 to 10%), medium (11 to 35%) and high prevalence (> 35%). Based upon the studies on the biology of the fly, a control protocol involving a single injection of ivermectin was devised. Extensive studies carried out in different regions with various prevalence rates have confirmed the effectiveness of this control strategy (Zero prevalence in treated vs 35 to 85% in untreated controls). For proper control, the ivermectin at the recommended dosage should be given in the months of October in goats and first week of September in cattle. The technology is economical as the drug is also effective against ecto and most of the endo- parasites of animals. Wide spread use of this control strategy can even result in eradication of warble fly from the country.

Key References

Khan, M. Q., Akhtar, S. and Cheema, A. H. (1994). Efficacy of ivermectin against goat warbles (Przhevalskiana silenus Brauer) in Pakistan. Veterinary Record, 135: 361.

Khan, M. Q., Afzal, M. and Khan, M. I. (1997). Efficacy of ivermectin against cattle warbles in Pakistan. Acta Parasitologica, 42: 173-175.

Vaccine for Hydropericardium Syndrome in Poultry
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Hydropericardium Syndrome (HPS) (Angara disease) was first time seen at a broiler farm at Angara Goth near Karachi in August, 1987.  The disease later on spread throughout Pakistan within two years particularly in broilers and broiler breeders causing huge economic losses to the poultry industry. The disease appears suddenly in well growing broilers around 20 days of age.  The course of disease is usually 10-14 days with more than 60% mortality.  At necropsy, the most important lesion is the accumulation of clear, watery or jelly-like fluid in the pericardial sac. Other lesions include oedematous and congested lungs, pale and swollen liver and kidneys. This disease was previously not reported in the world literature. The causative agent of the disease was shown to be an adeno virus.
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A formalized liver homogenate vaccine was developed and found effective for control of this infestation in both laboratory and field tests. The vaccine not only provides prophylactic cover but can also be used in the face of outbreak to significantly reduce losses. This vaccine technology was transferred to public and private sector vaccine manufacturers. Presently about 20 private companies and four public sector organizations are preparing this vaccine. Vaccination against HPS is now routinely practiced at all broiler and breeder farms of the country. Pakistan Poultry Association has awarded NARC scientists for this breakthrough.

Key References

Afzal M. & Ahmed, I. (1990).  Efficacy of inactivated vaccine against hydropericardium syndrome in broilers.  Veterinary Record. 126: 59-60.

Cheema, A. H., Ahmed, J. & Afzal M. (1989).  An adenovirus infection in poultry in Pakistan.  Rev. Sci. Tech. Off. Int. Epiz. 8: 789-795.  

Surveillance, Diagnosis and Control of Avian Influenza
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Avian influenza caused by influenza A viruses, is a highly contagious disease of poultry which may result in 100% fatality rate.  Migratory birds such as wild ducks and geese can carry the virus, often without any symptoms of illness. Domestic poultry flocks, however, are particularly vulnerable to epidemics of a rapid, severe and fatal form of the disease. Avian influenza virus has been classified on the basis of Haemagglutinin (H1-H16) and Neuraminidase (N1-N9). Different combinations of these types are possible. Although direct relationship of type of viruses with pathogenecity does not exist, highly pathogenic avian influenza (HPAI) viruses generally belong to types H5 and H7. The AIV serotype H5N1 (Bird Flu fame) is also of zoonotic importance as this can cross the species barrier and can infect humans. The virus has already infected 285 humans with 152 deaths during 2003-2006. Pakistan had first outbreak of HPAI in December, 1994 which was diagnosed as H7N3 type.  The disease was controlled with culling, movement control and vaccination.  The second outbreak of AI was seen in 1998 and was diagnosed as H9N2.  Another outbreak of H7N3 was seen in 2003-04.  

Following HPAI H7N3 outbreak in poultry during 2003-04, a National Programme for Surveillance and Control of Avian Influenza was launched.  In this regard a network of 12 AI monitoring labs is working at provincial level with a National Reference Lab. for Poultry Diseases (NRLPD), at NARC. This network [image: image16.jpg]


covers domestic and commercial poultry, wild birds and migratory birds throughout the country.  State of the art diagnostic facilities for AI (RT-PCR, virus isolation, ELISA) have been developed and are being utilized for this surveillance. During the active surveillance, an H5N1 outbreak was diagnosed in February, 2006 in Pakistan.  The disease spread to a few poultry rearing areas.  An [image: image17.jpg]


effective control strategy was implemented with provincial governments which effectively controlled this outbreak.  No human case was reported.

The NRLPD has also been declared as a sub regional reference lab for AIV for SAARC countries by the FAO and training activities for lab. staff from SAARC countries has also been conducted at NRLPD.  Furthermore, a repository of different isolates of AIV is regularly being maintained at the NRLPD.  This lab also continues to be focus of international collaboration on AI.

Key References

Naeem, K. and Sidduqe., N. (2005). Use of Strategic Vaccination for the control of Avian Influenza in Pakistan. Dev. Biol. (Basel); 124: 145-150.

Naeem, K., Naureen, M., Rashid, S. and Bano, S. (2003). Seroprevalence of avian influenza virus & its relationship with high mortality and dropped egg production. Avian Pathology, 32(3):285-289.

Freedom from Rinderpest for Pakistan
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Rinderpest (locally known as Mata) is an acute, highly contagious and fatal viral disease of bovines. For centuries, it remained the most dreaded bovine plague and was the cause of death of countless cattle and buffaloes. The disease is characterized by fever, inappetance, oculo-nasal discharges, excessive salivation, mouth lesions, diarrhoea and death. Rinderpest had been prevalent in Pakistan since its creation in 1947. Frequent outbreaks of the disease played havoc with the livestock population mainly at dairy colonies around Karachi where it remained endemic. Occasionally, it also caused huge losses in other parts of the country. A classical outbreak of rinderpest occurred in Northern Areas of country in April 1994 killing about 40000 animals. This outbreak spread over to Afghanistan in 1995-96.  Animal Health Program, NARC contributed significantly for the diagnosis and eradication of this disease not only in Pakistan, but also in the neighboring country Afghanistan. This laboratory was designated as FAO referral laboratory and provided all technical assistance for the laboratory confirmation, surveillance and sero-monitoring of the disease as well as guidance to implement suitable measures for its eradication in Pakistan. 
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Last case of rinderpest was diagnosed in Karachi by NARC in September 2000. In November 2000, vaccination against rinderpest was officially prohibited in Pakistan. Pakistan declared provisionally free from rinderpest on 30th January 2003 – a mile stone in the history of the country.  FAO has announced a dead line of 2010 for the eradication of this disease from the world. At present, Pakistan is progressing well towards this goal and is expected to get freedom from disease and infection by OIE during 2007.

Key References

Hussain, M., E. U. Haq and K. Naeem. (1998). Investigation of a rinderpest outbreak in buffaloes in Pakistan. Veterinary Record, 143, 145.

Rossiter, P.B., M. Hussain, R. H. Raja, W. Moghul, Z. Khan and D. W. Broadbent. (1998). Cattle plague in Shangri-La: Observations on a severe outbreak of rinderpest in northern Pakistan 1994-95. Veterinary Record 143: 39-42.

Improved Buffalo Semen Freezing 
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Artificial insemination (AI) is an important tool for genetic up-gradation of cows and buffaloes. Usual method for long term storage of bull semen is to add extenders/preservatives in freshly collected semen and store it in Liquid Nitrogen (at –196°C). This semen can then be stored for indefinite period. The technique of AI was introduced in Pakistan a few decades ago; however it did not gain popularity in buffaloes due to poor pregnancy rate with frozen semen. One of the possible reasons has been inappropriate techniques used for freezing buffalo semen. 
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Detailed work was done to compare different preservatives, extenders and freezing techniques for buffalo semen. The preserved semen was evaluated for quality using the modern laboratory techniques. Based upon circular motility, curvilinear velocity, and lateral head displacement of sperm as evaluated by Computer Assisted Semen Analyzer, it was noted that post-thaw quality of buffalo semen could be improved using the Tris Citric Acid buffering system. An optimum freezing rate was also determined for buffalo semen using computerized semen freezer. Furthermore, a new combination of antibiotics (gentamycin, tylosin and linco-spectin) to protect semen from germs proved to be better (conception rate on first service, 55%) than the conventional antibiotics (penicillin and streptomycin) (conception rate, 41.7%).

The newly developed technology was shared with provincial and regional semen production units through training courses, workshops and seminars. Presently this improved protocol is being practiced to freeze semen by a number of semen production units in the country.

Key References

Rasul Z, Anzar M, Jalali S, Ahmad N. (2000). Effect of buffering systems on post-thaw motion characteristics, plasma membrane integrity, and acrosome morphology of buffalo spermatozoa. Animal Reproduction Science 59:31–41
Andrabi SMH, Ahmad N, Abbas A and Anzar M. (2001). Effect of two different antibiotic combinations on fertility of frozen buffalo and Sahiwal bull semen. Pakistan Veterinary Journal. 21:166-169
Embryo Transfer in Indigenous Livestock
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Multiple ovulation and embryo transfer (MOET) is a technique that can increase the reproduction rate of cows many fold. Normally, a cow can give birth to only one calf in one year. In MOET, the ovaries of a cow (called embryo donor cow that is usually a high-milk-producing one) are stimulated with fertility drugs to produce 5 – 10 eggs (on an average) instead of usual one egg. The cow is inseminated to fertilize these eggs which are then removed from its uterus 6 – 7 days after insemination. These fertilized eggs or “embryos” can then be transferred individually into the wombs of ‘recipient cows’ which are usually low producing animals. The recipient cows nourish these embryos and give birth to the calves of donor cow after 9 months. The technique has been used not only to increase the reproduction rate of elite cows, sheep and goats but also to introduce new breeds of livestock in an area.


NARC was pioneer in Pakistan to carry out work on embryo transfer in cattle, buffalo and sheep. Jersey cows (a high milk producing breed of exotic cattle) maintained at Animal Sciences Institute of NARC were superovulated. Embryos collected from these donor cows were transferred to low milk producing non-descript local cows. In this way, pure Jersey calves were born to local cows for the first time in Pakistan in 1987. Successful pregnancies were also achieved by transferring Sahiwal embryos to the non-descript cows. First embryo transfers in sheep of Pakistan were also performed at NARC when embryos collected from a fine-wool, imported breed of sheep (Rambouillet) were transferred to Salt Range sheep of Pakistan. Furthermore, important information was generated regarding superovulation and embryonic development in buffalo. First buffalo calf from frozen embryo was also produced.

A number of courses were held to train university and provincial scientists in embryo transfer technique. Our scientists also helped provincial research institutes to set up ET programmes. The technique/expertise is available in the country now.

Key References
Anwar, M., A. Mehmood, W. H. Pirzada, and W. Ahmad. (1989). First bovine embryo transfer in Pakistan. Pakistan Journal of Agricultural Research 10: 192-194.
Ullah, N., and M. H. Javed. (1992). First successful sheep embryo transfer in Pakistan. Pakistan Veterinary Journal 12: 160-162.

Dairy Cattle Crossbreeding in Pothwar
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Pakistan has a large cattle population (25.5 million in 2006). Although 10 known breeds of cattle exist in the country, majority of the cattle i.e. > 70 % are nondescript. Cattle have traditionally been used as the source of draught power in this region. Their utility as draught animal has been decreasing due to agricultural mechanization in this region. The local cattle are low milk producing, take longer to mature, have longer calving interval and shorter lactation length. Genetic improvement of cattle for milk production could be achieved by two possible ways, i.e., selective breeding and crossbreeding. The crossbreeding is a shortest way to improve the local cattle with improved exotic breed. The nondescript cattle can be crossbreed with semen of exotic improve breeds for higher milk yield.
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There was no programme for the genetic improvement of cattle in Potowar area. The non-descript cattle (a derivative of local Dhani breed) yielding hardly 1-3 liter of milk per day, were subjected to the genetic improvement through crossbreeding with Jersey semen. The crossbreeding was carried out in farmer’s herds. The resulting crossbred heifers matured on an average at 16 months of age and produced 1900 liter of milk in the first lactation. Corresponding figures for the nondescript cows were 30 months and 870 liter.

A nucleus herd of Jersey cows was imported from United States of America in 1985 to produce Jersey bulls to meet the future semen production requirements. This nucleus herd is being maintained at the National Agricultural Research Centre Islamabad. More than 300 Jersey bull calves were provided on cost basis to cattle breeders for crossbreeding in the areas where no Artificial Insemination (AI) facilities exist. Keeping in view the demand of local farmers for AI/crossbreeding, the Livestock and Dairy Development Department Islamabad were assisted to establish six A.I. Centers in Islamabad Capital Territory (ICT) by the year 1990. These centers have been helped with supply of frozen semen of Jersey breed as well as the accessories required for the AI. Today, the estimated population of crossbred cattle represents more than 25% of the total breedable cow population in ICT area. The crossbreeding not only helped improve the milk production of the cattle but resulted in increased income to the farmers for their better livelihood. 

Key References

Naqvi, A. N., A. Ghaffar, U. N. Khan, M. A. Mirza and W. H. Pirzada, (1991). Heat tolerance and milk production in purebred and crossbred cows. Pakistan J. Agric. Res. 12(1): 66-70.

Khan, U. N. (1994). Genetic Improvement of Native Cattle through Crossbreeding and Introduction of Exotic Dairy Cattle In Pakistan. ISBN No.969-8040-08--0. Publisher: Pakistan Science Foundation, Islamabad. (106 pages). 

Raw Milk Preservation 
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Pakistan is the 5th largest producer of milk in the world. Milk is predominantly produced in small units largely in the far flung rural areas. Because of its perishable nature and traditional unhygienic handling practices, many a times it gets spoiled, particularly in the summer season. To avoid spoilage milk, collectors/haulers use different chemicals or add ice to keep its temperature down. Under natural climatic conditions of the country, the collection, transportation and safe distribution of milk to consumers is a challenging task, the best solution to which is to develop and maintain cold-chain milk collection system. In the absence of this facility, an alternate milk preservation method is thus highly desirable. 

Lactoperoxidase System (LPS) is a naturally occurring chemical complex in raw milk that keeps bacterial multiplication arrested (bacteriostatic effect) but hardly for 2 to 3 hours after milking. This effect can be enhanced upto 8 to12 hours by further activation of LPS. The technology uses sodium / potassium salts of thiocyanate and hydrogen peroxide in extremely minute quantities. The recommended dosage is usually between 15 to 30 ppm (0.0015 to 0.0030 %) of each of these additives. These are added one after another in a specific order to raw milk within two hours of milking.  The thiocyanate is added first, the milk is stirred and then hydrogen peroxide is added and the milk is again stirred. Ready-to-use doses can be made available from the Dairy Technology Program. Addition of these additives activates the natural LPS in raw milk and effectively preserves the milk for about 8 to 12 hours (depending upon initial bacterial load and storage conditions) even under hot and humid season.   

This technology has been widely tested in Pakistan under local conditions and has been found equally good both for cow and buffalo milk. The technology has been demonstrated and successfully transferred to certain milk pockets (Sargodha Division) to collect raw milk for small and medium dairy processors. Similarly, field trials and practical demonstrations have been undertaken in all the provinces. Utilization of LPS can be very effective to combat menace of chemical adulteration, thereby assuring the supply of good quality milk for processors/consumers in places where cold chain facilities are not available. This is also recommended by WHO/FAO for countries/areas where cold chain facilities are not available.

Key Reference

Athar, I. H., M. S. Bhatti and M.A. Shah. (1996). Preservation of raw milk through activation of lactoperoxidase system (LPS). Journal of Food Science. 6(1-2): 9-11.

Improved Cheese Preparation Technology
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Paneer is an indigenous version of cheese.  There are over 500 established varieties of cheese world over. As a delicacy, it is also gaining popularity in Pakistan where white cheese and cottage cheese are popular varieties. The indigenous methods of cheese preparation lack consistency and the product has limited shelf-life. The improved cheese preparation technology should impart better texture and longer product shelf-life without chemical preservatives, when adopted by small-scale milk processors particularly at cottage level.  With these objectives in mind, research was carried out to improve white and cottage cheese. The improved methodology of white cheese and cottage cheese are:

White Cheese: For this variety, direct acidification process in which milk is curdled by addition of edible acids such as citric or lactic acid while milk is kept at 85°C is recommended. The whey is drained and the curd is salted at the rate of 1.5%. It is then molded and pressed for about 3 hours at room temperature. Under good preparation practices this product has a shelf-life of about 2 to 3 weeks under refrigeration.

Cottage Cheese: For this variety, instead of acid, starter culture is used. Milk is heated to 85°C and then cooled to 32°C. The culture is then added at the rate of 10 %. After about one hour rennet is added and milk is allowed to set into curd which is then cut and whey is drained with repeated washings using chilled water. The curd is properly squeezed and then salt is added at the rate of 1.5%. According to taste, it is also dressed with cream.  If the methodology is properly followed   this produces a product of 8 to 10 days shelf-life when kept under refrigeration.

Training and transfer of improved technological aspects of cheese preparation has been under taken successfully involving local entrepreneurs engaged in cheese production and marketing. Some of our trainees have started cottage level cheese preparation and marketing business. In addition to this, many short training sessions have been arranged to create awareness and provide information about cheese preparation opportunities at village through National Rural Support Programme (an NGO). 
Key References 

Masud T., I. H.  Athar, and M.  A. Shah. (1992). Comparative study on paneer making from buffalo and cow milk. Asian-Aus. J. Anim. Sci. Vol. 5(3): 563-572.

Athar, I. H., T. Masud. and A. Ali. (1989). Manufacturing of indigenous cheese using starter culture and direct acidification process. Pakistan J. Sci. Ind. Res. Vol. 32 (5): 355-357.

Crossbreeding Local Sheep with Rambouillet 

[image: image28.jpg]


[image: image29.jpg]


[image: image30.jpg]


Sheep are kept primarily for mutton production in the country but wool is an important secondary product. Wool produced in the country is of coarse type and is used for carpet manufacturing. Khutta breed of sheep is indigenous in Swat. It is small sized breed (average adult weight: 26.5 kg) and has medium quality wool (average wool fibre diameter: 30.3µ).  A Rambouillet breeding flock was imported from the USA. The flock was kept at the Livestock Research Station, Jaba to upgrade the native sheep.  Crossbreeding was carried out by distributing more than 4,000 purebred Rambouillet rams in Malakand, Hazara, Azad Jammu and Kashmir and Gilgit area. Technical backstopping was also provided to the participating sheep farmers. 
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This programme became a huge success. More than 90 percent of the sheep populations in Swat and Kaghan valleys are now crossbred. Body weight of the crossbred sheep is higher than local breed (23 % improvement). Similarly wool production increased from 0.8 kg to 1.8 kg (118% improvement) and wool quality improved from a fibre diameter of 30.3µ to 21.1µ. The price of the wool increased three times because of its improved quality and increased demand by the local industry. The farmers’ income increased by 30 % per sheep sold. The programme is continuing.

Key References

Khan, M.F., 2001. Genetic improvement of local sheep breed through crossbreeding with Rambouillet for mutton and wool production in Swat valley of Pakistan. Biotechnology in Animal Husbandry, 17(5-6):63-69.

Nawaz, M., Meyer, H.H., Jadoon, J.K., Naqvi, M.A., 1992. Results from adaptability  trial of Rambouillet sheep and  their crossbreeding with Kaghanis: Effects on ewe mating weight, wool production, litter size and lamb growth. Asian Austral-Asian Journal of Animal Science. 5(3):481-485.

PARC Livestock Feeds

In Pakistan, inadequate feed resources and imbalanced conventional feeding practices have been identified as major causes of low productivity resulting into low livestock profitability. Balanced and cost effective feed and feeding system can increase the livestock productivity by 30-40%. Realizing this problem, NARC started efforts to develop livestock feed products, their validation and shaping them into deliverable products. NARC is pioneer in successfully developing and introducing various types of livestock feed products such as PARC cattle, sheep and goat, bull, fattening and camel feeds for different livestock species and production systems. A pilot feed technology unit was established in 1988 and successfully ran for 14 years. The Prime Minister of Pakistan during her visit to NARC in 1989 appreciated the achievements and services of Feed Technology Unit for the farming community and directed to replicate the same technology in Sindh. Feed Development Centre, Nuodero was established in 1996 by PARC, which is providing feed to farmers of whole interior Sindh and Karachi.

PARC Livestock Feeds are research-based products developed as per nutrient requirements of livestock. These are nutritionally balanced, supply all the required nutrients: energy, proteins, fibre, minerals and vitamins and is specially formulated to maximize production on cost affective basis.  Nation-wide usage of these feed products strongly demonstrated benefits to the farming community. PARC livestock feeds were produced and supplied to livestock farming community on demand driven basis in Punjab, Sindh, NWPF, Balochistan, AJK, and Northern Areas. Feed was also supplied to Afghanistan through UNDP/FAO and private sector. The farmer should introduce PARC cattle feed starting with small quantity along with the feed already in use. Then gradually increase this feed in a way that ultimately after one week, animals should be completely shifted to PARC cattle feed. Under rural dairy farming system, the animals should be fed @ 1-Kg PARC cattle feed for every 2.5 litre of milk.  The animals should be fed @ 1-Kg for every 2 litre of milk kept under the peri urban and commercial production systems. Along with the PARC feed, green fodder and wheat straw should be fed as per practice. The feed technologies were successfully developed, commercialised and resultantly about 40 industrial and farmers feed mills have been established in public and private sector. By using cattle feed, dairy farmers generated Rs: 4000/- to Rs: 5000/- as an additional income per annum per animal. Adoption of this technology on only 2% of the dairy animals can add income of Rs: 1.2 billion per annum.

Key References

Khan, A. G., A. Azim and M. A. Nadeem. (1993). Feed resources and their utilization in Pakistan—A prospective. Progressive Farming 13(1): 44-50.

Yunus, A. W., A. G. Khan, Z.Alam, J. I. Sultan and M. Riaz. (2004). Effect of substituting cottonseed meal with sunflower meal in rations for growing buffalo calves. Asian Aust. J. Anim. Sci. 17(5): 659-662.
Development of Early Weaning Diets for Calves

Nine million buffalo and cow calves are produced annually. Male calves are usually neglected by the farmer particularly in the commercial dairy production system and more than 40% mortality has been reported. Farmers are more interested to sell milk rather than to feed it to calves to earn more income. Rearing of calves at the age of 4 weeks on early weaning diets as a substitute of milk seems to be a potential source for quality veal/beef production. Thus efforts were made to develop early weaning diets for calf feeding.

 Different feedstuffs were evaluated for their suitability i.e., palatability, physical structure and inclusion level in early weaning diet. Nutrient composition of these diets was also compared with whole milk for weight gain, feed: weight gain ratio and economic efficiency. Slaughtering studies were conducted to evaluate the carcass characteristic of calf meat. Early weaning diets for buffalo and cow calves have been standardized and full rearing protocols have been developed. Early weaning diet constitutes of cereal grains, vegetable meals, molasses, oil, vitamins and minerals and its nutrient composition is crude protein 23%, total digestible nutrient 82%, fat 6% and crude fibre 4%. Early weaning diet should be introduced to the calves at the age of 28-30 days. To begin with, this diet should be slowly and gradually fed to the calves along with the milk. This process of introducing early weaning diet and its complete shift to calves normally takes 10-15 days. Thereafter, milk feeding can be completely stopped and calves should be fed on early weaning diet on ad-libitum basis upto 4 months of age.

Early weaning diet can be used as substitute of milk for one month old calves. Normally, there is seventy nine percent reductions in feeding cost for production of one kg live body weight of calves. By adopting early weaning diet technology, 0.721 million ton milk can be spared for human consumption worth Rs 7200 million per annum. It can also facilitate the production of 0.504 million ton of quality beef valuing Rs 126 billion. 

Key References

Khan, A. G., and A. Azim. (2000). Performance of early-weaned buffalo calves fed on lysine and methionine supplemented cottonseed meal Buffalo Journal. 3: 381-386.

Khan, A. G., A. Azim and I. H. Mirza. (2002). Response of feeding amino acids supplemented cottonseed meal on growth performance and digestibility of early-weaned cow calves. Asian. Aust. J. Anim. Sci. 15 (2): 184-187. 

Feedlot Fattening of Large and Small Ruminants

Existing potential livestock meat resources include 9 million male calves, 3.57 million growing male sheep and 8.71 million male goats annually. These are raised by conventional methods resulting in low carcass weight (per unit animal meat production) and have high mortality rate depleting the potential meat resources. Main factor responsible for low meat production in ruminants is insufficient and improper nutrition. Longitudinal studies have been carried out for the technology development for cost effective feedlot fattening of large and small ruminants. Research was focused to know the proper age and nutrient requirement of fattening animal, period of fattening for optimum growth and economic efficiency. Slaughtering parameters were also studied to evaluate carcass and meat quality.

For fattening of large and small ruminants, concentrate ration should be mixed with wheat straw in 60:40 ratio. However, wheat straw can be replaced partially with green fodder considering price and availability so that total mix ration may contain crude protein 15% and total digestible nutrients 65%. Mix these components thoroughly and start feeding with small quantity and then gradually increase its feeding level. After one week, animals should be completely shifted to the total mixed ration and be fed on ad-libitum basis for 80-100 days. The technology has been extensively demonstrated and adopted by the farmers particularly in Potwar areas. Farmer’s participatory feedlot trials on beef and mutton production demonstrated 150 and 100 percent higher weight gain than routine livestock farming system, respectively. Demonstration of feedlot fattening for meat production on farmer’s field has suggested an additional income of Rs. 300-500 per sheep and goat and Rs. 700-1000 per calf over routine rearing of these ruminants.

Key References

Khan, A. G., A. Azim, M. A. Nadeem and M. A Khan. (1997). Effect of growing fattening diets on the growth performance of intensified growing Afghani lambs. Small Ruminants Res. 25: 39-42

Azim, A., A. G. Khan, M. A. Nadeem and M. A. Mirza. (2000). Substitution of wheat straw with corncobs in total mixed diets for buffalo heifers. Buffalo J. 3: 251-257

Mechanization of Multi-Nutrient Blocks
Low quality roughages, the main stay of livestock feeding system in Pakistan, require supplementation with concentrate sources of protein, energy and minerals to obtain desirable livestock production. Majority of conventional concentrate supplements for livestock are expensive as they compete with poultry and humans. Therefore, supplementation with non-conventional concentrates became inevitable. Molasses is abundantly available in Pakistan and is cheapest source of energy. Molasses with other feed ingredients and non-protein nitrogen source like urea can be solidified into blocks. However, manual mixing of the ingredients and their solidification as blocks requires lot of labour and heating which makes these blocks expensive. Alternatively, solidification of blocks with heating can be replaced with mechanical force.

To make the blocks through mechanical process, NARC scientists have developed a mechanical based technology by using electric motor driven mixer and hydraulic press for preparation of Multi-nutrient Blocks. A prototype semi-automatic plant was designed and developed to prepare these multi-nutrient blocks. These blocks are nutritionally balanced and regulate the feed intake by the animals. Nation wide usage of multi-nutrient blocks strongly demonstrated its cost effectiveness among the livestock farming community. Multi-nutrient blocks were produced and supplied to livestock farming community in Pothwar, Thal, NWPF, Balochistan, AJK, Northern Areas and Afghanistan.

Multi-nutrient blocks can be kept in manger or feeding trough along with other feed resources i.e., wheat straw and green fodders. Feeding of feed blocks should be started in small quantity and thereafter provided on ad-libitum basis to the animal along with other available feedstuffs. Multi-nutrient blocks improved the utilization of roughage, minimized urea toxicity, improved animal production and enhanced the income of livestock farmers. This technology is successfully developed and disseminated to feed milling industry for commercial production. Private sector has now started production of multi nutrient blocks. PARC multi-nutrient blocks assisted the farmers to generate additional income.
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Artificial Feed for Trout Culture

The trout is a cold-water fish found and reared in the NWFP and Northern Areas (Gilgit, Skardu and Chitral) of Pakistan, where two species, Brown trout (Salmo trutta) and Rainbow trout (Oncorhynchus mykiss), though exotic in origin, have established themselves in rivers. Brown trout was introduced from Europe for the first time in 1916 at Gilgit while Rainbow trout was introduced in NWFP in 1928. At present there are 32 farms and 10 hatcheries of trout in different districts of NWFP and Northern Areas and their estimated production is 162 tons per year. Among different factors affecting trout culture, nutrition is of prime importance as it contributes about 60-70 % of total cost of production. Earlier efforts to culture trout fish on conventional feed (50% wheat and 50% flour) resulted in poor growth, heavy mortalities and high cost of fish production. To manage trout culture on commercial basis, it was felt necessary to develop a low cost feed, based on locally available feed ingredients for accelerated fish growth, improved feed efficiency and to ensure a regular supply of feed throughout the year. 

Based upon various studies, a low cost artificial diet was developed utilizing locally available ingredients. This feed gave better growth rate and had low feed conversion ratio. The feed primarily consisted of fish meal, meat meal, bone meal, dry milk, Vitamin-C and Cod liver oil. The feed provided a base for trout culture on commercial basis in Northern areas of Pakistan. This feed was further improved in 1993, using low cost feed ingredients of plant sources, thus reducing the cost of fish production. The new improved diet contains fish meal, soybean meal, cotton seed meal, sunflower meal and soybean oil. 

This diet is currently prepared by the farmers themselves and is used by majority of the fish farmers in these areas. 
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Breeding and Pond Culture of Fresh Water Prawn

Macrobrachium malcolmsonii, the giant prawn of river Indus grows up to 250 grams. This prawn breeds from March to October and its larvae grow in brackish water. The larvae after attaining post-larval stage in about 30-45 days migrate towards freshwater. Their upstream migration is recorded at Kotri Barrage, Jamshoro and can be collected for stocking in ponds and inland water. The rearing of this prawn from hatching to post-larval stage was successfully done under laboratory conditions for the first time in Pakistan. Pond culture of Macrobrachium malcolmsonii from wild juveniles was also successfully done for the first time in Pakistan. The juvenile prawns after collection from lower belt of river Indus were stocked at farmers’ ponds in Sindh. They were fed on supplementary diet containing about 20% crude protein once daily. The stocked prawns grew in about 8 months to a total production of 750 kg/ha. Recent experiments have shown that this prawn can also be successfully grown in a polyculture system with Major and Chinese carps. This polyculture can yield 25% more profit for the farmers.

The only stumbling block for the wide spread adoption of this technology is availability of seed of the prawn. This problem can only be solved if commercial hatchery for this prawn is established.
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Breeding and Genetic Improvement of Major Carps

The biggest handicap in the development of fish farming in the country was availability of fish seed, as the cultureable fishes did not breed under captivity. A breakthrough was made by induced spawning of major carps, using various combinations of hormones particularly Ovaprim and Ovatide. There are three local carps which are cultured in the country i.e. Catla catla (Thaila); Labeo rohita (Rohu) and Cirrhinus mrigala (Mori). Rohu is a slow growing fish but is preferred 

by the consumers for the quality of its meat. Thaila being a fast growing fish is preferred by farmers. Keeping in view the importance of Rohu and Thaila in the farming system, Rohu x Thaila crosses were produced for aquaculture in the country. The hybrid possessed a smaller head than that of Thaila and wider body than Rohu. 

The hybrid grew faster than Rohu. The flesh content of the Rohu-Catla hybrid was 54–58%, which is higher than Rohu (48–52%) and Thaila (45%). Some hatcheries’ owners have adopted this technology.
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