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1 Acknowledgments 
The ASLP dairy team consists of a diversity of expertise that is integrated into a team with 
the collective objective of improving the productivity and financial well being of small-
holder dairy farms from across Pakistan.  

The program is directed through the astute hands of Dr Hassan Warriach, who together 
with his experienced colleague Dr Hafiz Ishaq, leads a team of 40 staff working either 
part-time or full-time in different aspects of our extension and research programs.  

The program is supported by a team of postgraduate students who conduct research on 
the key themes of our program.  

David McGill and Sosheel Godfrey both play an important role in the administration of the 
program as they undertake their PhD studies.  The program would not have been initiated 
without the full time engagement of David for the first 2.5 years of the program.  Together 
with Hassan Warriach and Saadia Hanif, the program was launched in 2 regions of 
Punjab.  This small but effective team brought credibility to the program with most of the 
other major research, extension and commercial contributors to the Pakistani dairy 
industry.  Dr Russell Bush from the University of Sydney is a foundation member of the 
research team as he leads the nutrition focus group to provide direction for research and 
extension activities on cow/buffalo nutrition: his leadership of this team is pivotal for the 
project.  

A continuous flow of veterinary interns has worked with the program either on a short or 
longer term basis.  It is this pool of boundless enthusiasm and novel ideas that ensure the 
future success of our program and the legacy that it will leave for the industry once 
Australia’s support ceases. 
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2 Executive summary 

 

The dairy sector in Pakistan is one of the leading agricultural industries in the country. 
There are over 8.5 million small-holder dairy farmers throughout Pakistan who are 
dependent on income from the production from their small herds of buffalo/cattle. 
Therefore, dairying contributes significantly to the livelihood and food security of the 
population in the regional areas. Despite this, farmers struggle to boost on-farm efficiency 
because the relevant information is neither disseminated nor adopted in the farming 
community. Thus the program was designed to: 

1: To demonstrate the economic and social benefits of improved extension 
services to smallholder dairy farmers. 

2: To enhance the scope and quality of information used for training 
extension personnel. 

3: To enhance the research capacity of Pakistani scientists in priority fields 
relevant to the ongoing development of the dairy sector. 

4: To promote the benefits of agency linkages and enhanced extension 
services to National and Provincial research and extension agencies and 
NGO groups. 

Pilot extension programs were initiated with farmers in two regions where they were either 
provided with many appropriate industry support services (Okara) near Lahore or where 
services were strictly limited in the desert region of western Punjab (Bhakkar). This 
involved the instigation of a longitudinal survey of farm productivity which ran for 2 years 
until December 2009.  

Throughout this period field extension workers and farmers have been introduced to the 
key fundamentals that contribute to high productivity from cattle and buffalo: the principles 
of feed and water management, cow health, calf rearing and reproductive management 
have all been presented through the development of effective inter-personal relationships. 
The changes in productivity, carefully measured with bucket and scales, have related 
directly to changes in farm income. Field staff have observed management and 
productivity improvements on approximately 40% of the farms in the better serviced Okara 
region and around 15% in the desert region of Bhakkar. Generally, these have involved 
untethering animals and providing free access to water and feed.  In addition to 
productivity increases, the health and well being of the animals on these farms has 
improved and farmers have also made savings on labor requirements. The incentives 
provided have been high quality vaccines against foot and mouth and, haemorrhagic 
septicaemia diseases, fodder seed and limited treatment for the initial 2 years. 

The survey will provide a wealth of information for other development projects and 
research activities being conducted in regional Pakistan.  

We see the importance of working with the future generation of scientists, academics and 
field staff servicing the dairy industry. We have instigated workshops for students from 
across Pakistan with Charles Sturt University students to develop extension material to 
assist with our programs. In the first student forum the students focused on: 

 Calf management 

 Dairy nutrition 

 Fodder production 
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 Reproductive management. 

 In the second of this series the students focused on:  

 Mastitis and milk quality 

 Feed Planning and Ration Formulation 

 Breed Improvement 

The linkages forged through these workshops will be important in developing a cohesive 
and functional dairy industry for the future.  This approach has never been tried 
previously, and yet communication between practitioners of dairy research and extension 
is essential if the industry is to move forward. 

Our focus on developing research capacity has been aligned with the feed base with the 
establishment of a focus group of nutrition experts in Pakistan who are working closely 
with our ASLP Dairy Project team. The first objective of this group is to develop a year 
round feed-calendar which farmers can utilise as a tool to plan a year-round supply of high 
quality forage and concentrates. The focus group comes from a number of different 
Universities, research institutions and commercial seed companies from across the 
country. Similar co-operative forums have been held on animal health, reproduction and 
the development of farm systems. We envisage similar higher participation forums for the 
state Livestock department staff.  The development of co-operative projects with other 
funding organisations is an important element of our program to maximise the utility of 
ACIAR’s investment. A number of opportunities are currently being explored. 

We also have seven post-graduate students working in the areas of: 

 breed improvement for Sahiwal cattle through the development of a sire evaluation 
program; (David McGill) 

 the analysis of milk market chains as they service the needs of small-holder 
farmers;  ( Sosheel Godfrey) 

 the development of strategies to monitor milk quality on farm and down the market 
chain; ( Naveed Aslam) 

 the refinement of computer simulation software to optimise the profitability of 
small-holder dairy farms; (Sahibzadah Shafiullah Khan) 

 comparing alternative strategies to elicit the oestrous cycle in buffalo ( Riaz Khan) 

 strategies to establish commercial forage seed strategies with ICARDA (Shoiab 
Tufail) 

 Coursework Masterate in Animal Science plus a small project on  the development 
of extension programs for women. 

The program has now initiated our extension programs in another three regions of Punjab 
while the initiation of two in Sindh awaits recovery from floods in the two districts of Thatta 
and Badim. These programs will be directed totally by young Pakistani extension staff 
under broad direction from the program manager Hassan Warriach in close consultation 
with personnel at CSU.  Our protocols will be extended to develop the concept of co-
operative farming initially within and then between villages and districts to promote milk 
marketing opportunities to allow these small-holder farmers to realise the commercial 
potential of their animals.  

Linkages with the departments of Health and Education will assist us in the development 
of the socio-economic wellbeing of villagers as the supply of high quality milk increases, 
financial returns from animals expand and so the health status of the community 
improves.  This will be assisted through the exploitation of the implementation of biogas 
production units.  
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3 Background 
In 2005, the Government of Pakistan identified the dairy sector as a high priority area for 
research with enormous potential for growth and the alleviation of poverty. Total milk 
production in Pakistan exceeded 29 million tonne, making it the fourth largest milk 
producing country worldwide. Approximately 93% of the milk producing households are 
categorized as smallholders with less than ten animals. An estimated 8.5 million families 
raise 27 million cattle and buffaloes for milk. Despite these high production figures, milk 
supply has only increased by <5% pa over the past 15 years, but demand is anticipated to 
more than treble by 2020, requiring an even faster boost in production. The GoP’s 
national plans are to increase production, raise the level of processed milk in the market 
to >30% from the current level of <5% (to improve product quality) and to improve the 
profitability to smallholder farmers (who produce over 80% of the milk) through increasing 
milk production per animal and streamlining marketing.  

In general, the role of extension has been to provide research-based education and 
information to the production sector. Extension services to the dairy sector in Pakistan are 
being provided by government agencies and a range of NGOs, and virtually all service 
providers who interact with the farmers are veterinarians or para-veterinarians who 
perform vaccination, treatment and A.I. Limitations in the research/extension interface are 
considered to be bottlenecks in the development of the dairy sector, particularly the style 
of communication between farmers and extension staff, and a failure to consider problems 
and solutions in a whole-of-farm systems context.  These limitations were addressed by 
this project, based around two major themes:  

1:  Support for a model system of smallholder dairy production, and  

2:  Capture and enhancement of knowledge relevant to smallholder dairy systems.  

Model systems for development were tested, working with NGO projects in the contrasting 
environments of Okara (well developed) and Bhakkar (less well endowed), and with 
communities involved in a national development program serviced by L&DD District para                       
vets, also in Okara district. Work at these sites provided in depth understanding and 
monitoring of the farming systems and the rate of adoption of basic production principles 
in those districts. The aim was to strengthen the skills of extension workers and farmers, 
particularly women, to address all aspects of the farm rather than the current narrow 
emphasis on livestock health and artificial insemination.  

The second theme supported the consolidation of information into an appropriate 
language for extension worker and farmer training, using extension material developed in 
the above-mentioned locations. Enhancing the capacity of Pakistani scientists in high 
priority areas for the continued development of the dairy sector was also addressed as a 
cross cutting theme.  
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4 Objectives 
The project aims is to build and utilize linkages between Pakistani and Australian 
agencies and personnel to enhance the Pakistan extension and R&D systems to deliver 
targeted and practical outputs for the benefit of the smallholder dairy sector. A ‘design and 
implement’ modality was adopted to provide the appropriate flexibility required for a 
project of this nature.  

The planned outputs include: training modules addressing whole-farm needs;  

 year-round farm information that can be used to identify opportunities and 
constraints;  

 new farmer-extension worker-scientist linkages designed to both enhance the 
adoption of technical know-how on farm and to inform researchers of “on farm” 
needs; 

  linkages between Australian and Pakistani agencies and individuals; extension 
workers (both District and NGO) trained and experienced in participatory 
interaction with farmers on all aspects of small dairy farm management.  

The project objectives under the two themes were as following:  
 

Theme 1: Support for a model system of smallholder dairy production 

Objective 1: To demonstrate the economic and social benefits of improved 
extension services to smallholder dairy farmers. 

Activities 

1. Collection of benchmark data on the whole farming system from smallholder 
farmers and their willingness to adopt technology in two contrasting regions. 

2. Training extension workers (both District and NGO) in milk production technologies 
and extension techniques arising from Objective 2.  

3. Implement farmer training in basic concepts of feeding and husbandry for at least 
100 farmers at each site, and monitor adoption and benefits. 

4. Provide feedback to researchers on knowledge and information gaps identified by 
farmers. 
 
 

Theme 2: Capture and enhancement of knowledge relevant to smallholder dairy 
systems.  

Objectives 2 & 3 address this theme. 

Objective 2: To enhance the scope and quality of information used for 
training extension personnel. 

Activity 1: Collate existing information in Pakistan and Australia into a number of  
modules, in a format appropriate for extension personnel and farmers. 

 

Objective 3: To enhance the research capacity of Pakistani scientists in 
priority fields relevant to the ongoing development of the dairy sector.  

Activities 

1. Undertake reviews and applied research activities in specific areas identified in 
Objective 2.  

2. Provide a range of skills-enhancement activities for leading scientists. 
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Communication 

Objective 4: To promote the benefits of agency linkages and enhanced 
extension services to National and Provincial research and extension 
agencies and NGO groups.  

Activities 

1. Hold a national forum mid-project to outline the aims and approach adopted and to 
present initial benchmarking survey information, review and research results and 
an overview of the new extension material. 

2. Hold a final national forum that reviews the achievement of project aims and 
objectives, considers opportunities to refine the approach and scales up activities 
to other areas.  
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5 Methodology 

5.1.1  

The project modality was “design and implement”. That is, the general direction and 
nature of activities were defined, but the detail was determined as the project progressed 
in consultation with the partners and within the limitations of the budget. For instance, 
potential areas for training had been defined, but the mode of training and the priorities 
only became apparent after interaction with participants, when knowledge gaps were 
identified and subject matter reviews related to dairy production in Pakistan conducted. 

Two theme coordinators were appointed for the project in Pakistan. Apart from 
coordinating within-Pakistan and Pakistan-Australia activities, each had other duties. For 
instance, the Theme 1 coordinator was responsible for assembling and collating survey 
data for the duration of the project and for ensuring that farmer feedback was consolidated 
and made available to the relevant scientists and to personnel who provided training. The 
Theme 2 coordinator was responsible for developing the training modules, for movement 
of material between project participants and for organisation of the 2 forums. The Theme 
coordinators had training and experience in extension, with the person responsible for 
Theme 1 having prior experience with surveys and training, while the person responsible 
for Theme 2 had proven written communication skills.  

The schedule was quite comprehensive, so only matters of particular interest will be 
addressed in this section. 

5.1.2  

Objective 1: To demonstrate the economic and social benefits of improved extension 
services to smallholder dairy farmers. 

Activities 

1. Collection of benchmark data on the whole farming system from smallholder 
farmers in two contrasting regions. 

2. Training extension workers in milk production technologies and extension 
techniques arising from Objective 2.  

3. Implement farmer training for at least 100 farmers at each site, and monitor 
adoption and benefits. 

4. Provide feedback to researchers on knowledge and information gaps identified by 
farmers. 

The extension model systems tested in this project addressed some of the weaknesses in 
the current dairy development initiatives which focused heavily on vaccination and artificial 
insemination. Extension workers were trained to collect and present information on all 
aspects of the farming system including milk recording, nutrition, reproduction, calf rearing 
and animal husbandry. Following this, farmer discussion groups and training were 
conducted in a participatory manner which involved farmers in practical demonstrations 
and demonstrations. One of the aims of these discussions was to provide farmers with 
options to make decisions for their own farm, rather than prescriptions or solutions that fit 
every situation.  

Initial Survey: 

An initial survey was carried out as a benchmarking activity. The main objective of this 
initial survey was to gain an understanding on the current dairy systems and management 
practices being carried out in the two areas where our project will be focused. This would 
allow us to develop and focus our extension program around the needs of the farmers we 
are working with. Furthermore, this survey provided information to the ASLP team and 
researchers on the gaps in available knowledge and inconsistencies between reality and 
farmer perceptions of scientific information. 
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The two areas surveyed were Okara and Bhakkar in the Punjab Province. The target of 
the project and this survey were small-holder dairy farmers with approximately 3 – 20 
animals. Farmers were also selected on their willingness to co-operate with our team in an 
extension program and longitudinal survey conducted from the 1st of January 2008 until 
the 31st of December 2009. In total approximately 300 farmers were surveyed, about 180 
from Okara (and the border of the adjacent district, Kasur) and 120 from Bhakkar. 

 

Longitudinal Survey Objectives: 

The objective of this survey was to understand actual milk production levels of small 
holder dairy farms and how they change throughout the year. It also monitored any 
increases in milk production due to interventions and improvements that came about 
through the farmer involvement with the project. The information that was collected in this 
longitudinal survey was: 

 On a monthly basis - the number of dairy animals on the farm as well as the crops 
and fodders under cultivation or harvesting; 

 On a weekly basis - the type and average amount of feed fed to the dairy animals, 
the amount of milk sold, any health associated costs, any artificial inseminations or 
natural mating that took place and any other management activities.  

 On an animal basis – once per week all the milking animals on each farm were 
recorded for the amount of milk the produced on that particular day. This included 
both the morning and evening milk.  

 Progress monitoring – farms were continually asked and checked to see if they 
were adopting any of the new practices or management techniques that we were 
recommending. The month that the improvements were implemented was noted 
and used as an indicator of a “progressive” farmer.  

The data collected from this survey will not only provide a comprehensive picture of the 
diversity of farming systems in the villages this project is working in, but will also help to 
identify where interventions are practical and possible to implement.  Part of the value of 
this data was to assist and support the refinement of the Integrated Assessment Tool (a 
decision support tool for Pakistani farmers and researchers) developed by Sahibzada 
Shafiullah Khan  

Extension workers from the field working with the ASLP Dairy team were initially trained 
on a 10 day training course, run by the Institute of Rural Management in December 2008. 
The aim of this course was to improve the ability of extension workers to communicate 
and motivate farmers about “improved” farming techniques. This course covered the 
topics of communication, leadership and management of group meetings as well as 
outlining some of the important extension messages relating to dairy farming. Following 
this training these field workers have been supported with technical information, further 
workshops and on-going advice for the ASLP Team to further enhance their capabilities.  

Starting from January 2009, the extension workers put their new-found skills into practice. 
Farmer discussion groups were run in each of our villages on the topic of "Animal Health". 
This program was very successful with all the extension workers being involved in the 
discussion group and readily engaging farmers. The project team was also present to 
support the local extension workers in their work. Following these discussion groups we 
held a group meeting with all the local extension workers from each of the field areas to 
evaluate their efforts and then plan the next round of discussion groups.  

The discussion groups continued throughout the project and occurred every 6 to 8 weeks 
on a new topic decided on with the group. Over time these groups were run more 
effectively with very encouraging leadership shown by the local extension workers. It was 
obvious that they were starting to learn from their previous experience and adjusting their 
approach to meet their new challenges and duties as they arose. We hope that these 
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skills continue to develop over the course of the next 4 years as they conduct further 
discussion groups with the farmers in their villages. The feed-back from extension workers 
was that the training from IRM and support from the project was highly beneficial not only 
for their work with our project, but also with their other duties. The training has built their 
confidence with their regular duties and has also helped them to gain the respect of many 
of their fellow villagers. 

The farmers in these meetings have also been very enthusiastic with our approach and 
are enthusiastic to adopt new technologies. Many farmers have said that before our 
project arrived their animals were just kept for the little milk they could provide. Now they 
recognise them as a much more valuable resource which can contribute more significantly 
to the family budget. 

 

Theme 2: Capture and enhancement of knowledge relevant to smallholder dairy systems.  

Objective 2 concentrates on consolidation of technical information that was initially used to 
train extension personnel and then made available to farmers, while Objective 3 dealt with 
the provision of opportunities for advanced scientific training and the establishment of 
professional linkages between scientists in Pakistan and Australia. Multiple institutions 
from Pakistan and Australia have contributed to the assemblage and delivery of technical 
information and establishment of professional linkages. A number of Australian partners 
had been already identified, while other specialists were involved as needs were 
identified. Institutions and individuals from Pakistan who participated and continue to be 
involved  in this work were identified as the project progressed. Pakistani universities and 
research institutions (government and private) had an important role in knowledge 
enhancement and forming academic linkages. 

 

Objective 2: To enhance the scope and quality of information used for training extension 
personnel. 

 

Activity 1: Collate existing information in Pakistan and Australia into a number of  
modules, in an appropriate language for extension personnel and farmers. 

 

There is an abundance of relevant technical information for the dairy sector available 
within Pakistan, but this information had not been assembled in a form suitable for use by 
extension workers and farmers and/or from a farming system perspective. Working groups 
of technical experts and extension trainers were brought together in Pakistan to assemble 
the required technical information in a form relevant to the needs of the smallholder 
service providers and in languages that were appropriate to the target audience. As a 
guide, working group participants were drawn from NARC, Dept of Livestock & Dairy 
Development, Punjab; Livestock Production Research Institute, Okara; University of 
Agriculture Faisalabad; Fodder Research Institute, Sargodha; The University of Veterinary 
and Animal Sciences, Lahore, Livestock and Fisheries Dept, Sindh; Sindh Agricultural 
University; NRSP and Halla, plus Australian experts as required. 

These working groups, included recognised discipline leaders and young/next generation 
leaders and extension specialists, and used existing training material as a guide.  
Potential modules proposed at the September 2006 workshop, attended by senior 
Pakistani administrators and scientists, included: selection of animals; nutrition; fodder 
and forages; housing; reproduction; calf rearing; milk handling; health and hygiene; 
marketing; participatory engagement; farming systems; and profitability. Australian 
specialists contributed on a needs basis. Information from the working groups was 
packaged in forms suitable for training extension workers and farmers, recognising 
different learning styles and levels of literacy.  
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Once these materials were developed, the training modules were available to government 
and non-government agencies for use in the conduct of training initiatives outside the 
bounds of this project. Several new development programs provided ample opportunity for 
wider use of the new training material.  The Punjab  Livestock and Dairy Department  has 
already adopted the material  for use across their veterinary network state-wide. 

Objective 3: To enhance the research capacity of Pakistani scientists in priority fields 
relevant to the ongoing development of the dairy sector.  

Activities 

1. Undertake reviews and applied research activities in areas identified in 
Objective 2.  

2. Provide a range of skills-enhancement activities for leading scientists. 

Target areas for skills enhancement were identified at the September 2006 workshop, 
including vaccine production and development; livestock genetics; ruminant nutrition; 
farming systems; fodder species breeding and production; extension and technology 
transfer. In some cases the skill areas warranted review before a decision was reached on 
the need and nature of training.  

 

Priority was given to previously identified gaps in existing scientific knowledge in Pakistan; 
the needs of the Pakistan dairy sector; and where Australian scientists could contribute 
effectively. Any advanced scientific training was to provide information and knowledge 
relevant for the future development of the smallholder dairy sector as well as the larger 
commercial sector; it promoted the establishment of professional linkages between 
Pakistani and Australian scientists resulting in the formation of collaborative (“twinning”) 
associations between institutions. 

Training modality varied according to needs and numbers, and included:  

 in-country short  modules presented by Australian scientists. For example Dr Gaye 
Krebs from CSU and Mr John Piltz from DPI, NSW both visited Pakistan to 
conduct workshops and extension worker training on nutrition and fodder 
conservation  

 Pakistani scientists based in Australian institutes for variable periods. For example 
Shoaib Tufail from the Pakistan Dairy Development Company completed a 6 
month diploma at CSU. Also, Professor Subhan Qureshi from the NWFP 
Agricultural University carried out collaborative research at CSU for 3 months. This 
connection has allowed us to extend the influence of our program to KP, which is 
off limits for Australian nationals. 

 Group study tours in Australia. Throughout the course of the project our Australian 
ASLP Dairy Team helped to conduct two short term training and study tours in 
Australia. The focus of these tours was on nutrition research and methods of 
increasing the feed base on Pakistani dairy farms with particular focus on forage 
quality.  

In some cases a review of the current practice in Pakistan was undertaken to determine 
what advanced scientific training was required. This review process identified the key 
areas requiring input from Australian scientists and promoted a focused response. Two 
areas that had been identified for initial review were the buffalo and cattle breeding 
programs and the production of vaccines, which were conducted during the project. The 
vaccine review can be found in Appendix 1 of this report. The outcome of the breeding 
review was a project proposal which was presented to the Asian Development Bank. This 
proposal was not funded due to a change in the focus of the funding, but the ideas and 
concepts are still available for further development if other funding opportunities arise. The 
progeny testing review can be found in Appendix 2 of this report.  
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Communication 

Objective 4: To promote the benefits of agency linkages and enhanced extension 
services to National and Provincial research and extension agencies and NGO 
groups.  

_____________________________________________________________ 

Activities 

1. Hold a national forum mid-project to outline the aims and approach adopted and to 
present initial benchmarking survey information, review and research results and 
an overview of the new extension material. 

2. Hold a final national forum that reviews the achievement of project aims and 
objectives, considers opportunities to improve the approach and for scaling out.  

 

The mid-term project forum was held in February 2009. At this forum results of the initial 
survey were presented as well as the progress that had been made in extension material 
development. The forum coincided with the 2009 CSU student visit to Pakistan which 
gave them an opportunity to present some of their work with the group and also 
participate in discussions with stakeholders and personnel that were present. The student 
involvement in this forum provided stimulation for discussion and encouraged all the 
participants to get involved. It also gave the participants including farmers, extension 
workers as well as university, NGO and government staff a real sense that the project 
team were completely integrated to achieve a commo cause. 

The key objective of the forum was to provide an opportunity to share information flowing 
from this project and to make adjustments in the planned activities for the remainder of the 
project. Some of the key outcomes and recommendations from the forum were: 

 There is a need to be more involved with other provinces. If we are unable to travel 
there, then it is important to at least continue to invite participants from these 
provinces to workshops and training sessions. 

 It would be a good idea to have a ‘model’ farm in each village. This does not have 
to be a farm with many animals: just a simple small farm with a farmer that is 
willing to implement change so that he can be a key driver of change in the village. 

 There is a need to redefine the role of existing field staff which provides incentives 
to them on the basis of the extension work they carry out. This is something that 
should be worked on with the LDDDept.  

 More cooperation between projects and organisations working on extension 
material development is still needed 

 There is still a need to work on improving the feed base and availability throughout 
the year.  

 There is a need to involve more women in the field and in our team, but is 
important to keep in mind the safety and cultural implications that may arise. There 
is a huge demand for women extension workers in the field so this is something 
that should be addressed.  

 

The final project forum was a mixture of presentations by scientists, extension workers 
and farmers, field visits and workshop activities, particularly to explore opportunities to 
improve the ‘model system’ and to consider using the model for scaling out.  

Some of the key discussion points and recommendations from this forum were; 
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 Research in Pakistan should solely be focussed on farmer needs. Therefore, there 
needs to be a strong bond between farmers and researchers so that any research 
is directly applicable on-farm.  

 To get more women involved in extension in the field they need appropriate 
support. This should include; transportation, flexible working times so they can 
maintain family commitments, training in communication to increase their 
confidence so they will be able to enter a village and initiate contact with both men 
and women and support from other staff either men or women so they are working 
in a team environment.  

 Extension worker training should include short-term courses as well as longer term 
training support while in the field. 

 The concept of offering incentives to farmers in return for their involvement in our 
programs has been discussed at length. There have been two schools of thought: 
to offer them and then not to. Our consensus was that our farmers should learn 
from any incentive offered and know the reason why they are offered.  Once the 
value is realised there is no need to continue with them since farmers will adopt 
the technology based o their knowledge of its value.  One of the more important 
incentives is to link the farmers to the realities of the market chain, since only then 
will they understand the importance of delivering a quality product. 

The outcomes of this discussion helped to form ideas and concepts that became part of 
the ASLP Phase II dairy project document.  
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6 Achievements against activities and 
outputs/milestones 

Objective 1: To demonstrate the economic and social benefits of improved 
extension services to smallholder dairy farmers 

DAVID to do This Section (Peter/Sosheel/Hassan) to check 

Number Objectives & Activities Outputs Completion 
Date 

Comments 

1.1 Collection of 
benchmark data on the 
whole farming system 
from smallholder 
farmers in two 
contrasting regions. 

Data has been 
collected from 
approximately 100 
farmers in two 
regions over a 
period of 2 years on 
all farm activities, 
crop & livestock 
production & milk 
sales. 

January, 
2010 

Initial baseline survey and 
24 months of longitudinal 
data has been collected 
into monthly booklets. 
Data includes weekly milk 
production records, 
reproduction activities, 
animal health information, 
feeding regimes as well as 
cropping and economic 
information. All this data is 
available in a database. 

1.2 Training extension 
workers in milk 
production technologies 
and extension 
techniques arising from 
Objective 2. 

Initially, 80 
extension workers 
from Halla & NRSP 
were trained with 
new competencies  

On-going 
into Phase 
II 

The number of extension 
workers trained is not as 
many as planned (25 in 
total). Training included an 
initial 10 day "Trainer of 
Trainers" course with the 
Institute of Rural 
Management. This was 
followed by on-going in the 
field support and training 
by the field manager and 
various field days.  

A second group of 
40 extension 
workers from L&DD 
Punjab trained in 
association with a 
national extension 
development 
program. 

1.3 Implement training for 
at least 100 farmers at 
Bhakkar and Okara, 
and monitor adoption 
and benefits. 

At least 200 farmers 
are being provided 
with new 
information, 
including initial 
group training and 
follow-up visits. 

 Farmers have so far been 
involved in approximately 
10 farmer discussion 
groups on topics ranging 
from "Basic Husbandry " 
to "Animal Nutrition"  and 
"Animal Health". This has 
been followed up with 
monthly visits by the Field 
Research Co-ordinator 
and now visits by the Field 
Assistants and local 
extension workers  
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Rates of adoption of 
technology: social 
and economic 
benefits will be 
defined. 

On-going 

 

At present approximately 
30% of farmers have 
made some type of 
change to their farms in 
response to our program. 
These changes generally 
include untying their 
animals and providing free 
access to water. Farmers 
who have implemented 
change have generally 
seen an increase in milk 
production of approx. 1L 
per animal per day. There 
are many other farmers 
that are on the fringe of 
this group with plans of 
making these changes 
when money becomes 
available after harvest of 
their wheat crop. 

Information on 
problems 
encountered by 
farmers when 
implementing 
options and/or gaps 
in available 
knowledge. 

On-going The general problems 
faced relate to cash flow 
and labour availability. 
Fluctuations in cash flow 
relate to the time of crop 
harvest.  

1.4 Provide feedback to 
researchers on 
knowledge and 
information gaps 
identified by farmers. 

Once information 
from 1.3 above is 
collated and 
evaluated, feedback 
will be provided to 
extension trainers 
and scientists to 
either revise training 
material and/or 
provide new 
information through 
research. 

 On-going 
and will 
continue 
into Phase 
II 

We were pleased with the 
response from farmers 
and extension workers in 
attending our training 
workshops.  They were 
able to advise academics 
and government staff 
about information gaps 
and misconceptions 
encountered in the field.  
The data collected will be 
available to research staff 
once analysed within the 
project database. So far 
this has lead to a focus on 
improving fodder 
production and seed 
availability, as well as a 
research on optimising calf 
rearing. This work will 
continue into Phase II 
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Objective 2: To enhance the scope and quality of information used for training 
extension personnel. 

 

Number Objectives & Activities Outputs Completion 
Date 

Comments 

2.1 Collate existing 
information in Pakistan 
and Australia into about 
12 modules, in an 
appropriate language for 
extension personnel and 
farmers. 

Information 
resource modules 
that are suitable 
for training non-
technical 
extension 
workers in a 
whole-farm 
context are now 
available.  

7 modules 
have been 
completed in 
English and 
Urdu. These 
are suitable 
for non-
technical 
extension 
workers and 
farmers 

The information for these 
modules was collated at a 
number of workshops each 
of which included 
approximately 12 
academics, 4 project staff, 
an extension worker and 
some farmers from the 
survey areas. These 
modules are being modified 
again to update them and 
make them available on our 
project website 

Inter-disciplinary 
and inter-agency 
collaboration and 
research-
extension-farmer 
linkages have 
been established 
through 
production of the 
modules, 
monitoring 
feedback and  
from on-farm 
advice and 
monitoring. 

7 workshops 
have been 
completed. 

7 module 
messages 
have been 
developed 

We have included people 
from the different provinces 
of Pakistan from over 15 
research institutes, NGO's 
or universities. At each 
workshop we have included 
persons from different 
disciplines to facilitate the 
whole-farm perspective of 
the workshop. Furthermore 
the inclusion of field staff 
and farmers at these 
workshops has allowed for 
direct feedback from the 
field. 

 

 

PC = partner country, A = Australia 
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Objective 3: To enhance the research capacity of Pakistani scientists in priority 
fields relevant to the ongoing development of the dairy sector. 

Number Objectives & 
Activities 

Output Completion 
Date 

Comments 

3.1 Undertake reviews 
and applied 
research activities in 
areas identified in 
Objective 2. 

Our reviews have 
identified areas of 
need for skills 
enhancement and 
knowledge gaps. 
Initial candidates for 
review include 
vaccine production, 
genetic improvement 
programs and the 
evaluation of forage 
species.  

Forage 
species 
evaluation has 
occurred for 
both summer 
and winter 
varieties in the 
field (summer 
completed  - 
Jul 08, winter 
completed - 
March 09) 

 

 

 

 

 

 

 

Our vaccine 
review was 
conducted 
from 18-30 
April,2008. 

 

 

 

 

 

 

 

 

Progeny 
testing review 
and project 
proposal. 
Carried out in 
October 2010 

Fodder production including 
fodder seed production is 
an area in need of capacity 
building and training. The 
dairy delegation which 
visited Australia in June 08 
found that fodder and seed 
production were one of the 
most important areas for 
progress for development in 
the dairy sector in Pakistan.  

Fodder demonstration plots 
(both summer and winter) 
were established in each 
survey region to 
demonstrate to farmers and 
extension workers best 
practice procedures for 
fodder production in each 
area: this was conducted 
with the fodder research 
institute.                          

Vaccine production from 
Government institutes was 
also identified as an area of 
great need for development 
and improvement. A review 
of vaccine production at 5 
production/research 
institutes in the Sindh and 
Punjab provinces was 
conducted. A summary 
seminar was held with all 
major stakeholders (30th 
April). This review was very 
well received by the vaccine 
production personnel and 
government officials 

The progeny testing review 
aimed to generate a 
proposal and a number of 
possible higher degree 
projects. One of these 
projects is now being 
implemented on the genetic 
evaluation of Sahiwal cows 

3.2 Provide a range of Scientists and Dairy Dairy Delegations aim to 



Final report: Improving dairy production in Pakistan through improved extension services 

Page 19 

skills-enhancement 
activities for leading 
scientists. 

extension specialists 
will be better 
equipped to meet the 
needs of the dairy 
sector. 

delegation visit 
to Australia - 
June 8th to 
23rd 2008 

Five dairy 
expert 
workshops 
were held 
between 
March 08 and 
December 08 

 

 

Dairy Nutrition  
Delegation - 
March 2009 

 

 

 

 

 

 

Student Forum 
with Australian 
and Pakistani 
students.  

2009 -10th to 
the 12th of 
February 

2010 – 15th to 
17th of 
February 

provide scientists and 
livestock decision makers 
with information and ideas 
to aid in the further 
development of the dairy 
industry in Pakistan.   

 Workshops have provided 
scientists with contacts and 
information from different 
people and institutes from 
around Pakistan and 
Australia.  

 

The Nutrition Delegation 
Provided 10 young 
scientists with the 
opportunity to review the 
dairy sector of Australia. 
The focus was on the 
nutritional management of 
cows and the development 
of ideas that can be 
implemented in Pakistan.  

 

Both student forums 
provided approx 40 
students with the chance to 
work together for the benefit 
of the small-holder dairy 
farmers of Pakistan. The 
extent of interaction 
between students from 
different provinces and 
countries was remarkable 
and most encouraging. 
Feedback from all the 
students and the UVAS 
Vice-Chancellor was that 
this was a novel initiative in 
Pakistan and extremely 
beneficial. 
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Objective 4: To promote the benefits of agency linkages and enhanced extension 
services to National and Provincial research and extension agencies and NGO 
groups. 

Number Objectives & Activities Outputs Completion 
Date 

Comments 

4.1 To hold a national 
forum mid-project to 
outline the aims and 
approach adopted 
and to present initial 
benchmarking survey 
information. The 
outcomes of reviews 
and research results 
and an overview of 
new extension 
material was also to 
be provided. 

All major 
stakeholders in the 
dairy sector have 
been alerted to 
project activities and 
informed of current 
information.  

 

February 
17th 2009 

 Over 50 dairy experts 
from around the 
Pakistan attended the 
forum. 

Feedback was very 
positive. 

Potential refinement 
of our program, 
including the 
formation of linkages 
with other 
development 
initiatives within 
Pakistan, particularly 
through the 
development of joint 
training programs. 

  

   Generally the forum 
accepted the direction 
the project was going 
in. Encouragement  
was received  to 
involve more women 
in our programs and 
to work in other 
provinces. 

4.2 Hold a final national 
forum that reviews the 
achievement of 
project aims and 
objectives  and 
considers 
opportunities to 
improve the approach 
and for scaling out. 

All major 
stakeholders will be 
made aware of 
project 
achievements. 

Held 15th of 
April, 2010 

Good attendance with 
generally positive 
feedback and 
constructive 
recommendations for 
the future 

      

If appropriate, 
discussions will be 
held with other 
development and 
training 
organisations to 
assist with the 
adoption of a proven 
approach or 
elements of the 
project.  

On-going 
into Phase 
II 

This topic was 
discussed at length. 
Although perceived as 
a positive extension 
program, it was clear 
that this too will have 
to be ongoing into 
Phase II 

   
A formal ACIAR 
project review will be 
held in conjunction 
with the Forum. 

 Completed 
November 
2008 

Outcome very 
positive. A four year 
extension was 
granted 
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7 Key results and discussion 
Initial Survey Results: 

Farming Systems and Primary Occupations 

Generally it is considered that there are four types of dairying systems in Pakistan (Abdul, 

Khan, & Nemat):  

 Rural subsistence farmers – milk is used in the household and only occasionally 
sold into the informal market. These are farmers with 1-2 animals and make up 
approximately 47% of the dairying population  

 Rural market-oriented farmers – producers own up to 10 milking animals, which 
are stall-fed with seasonal green fodder, straw and concentrate. They have a 
regular surplus for marketing and make up the bulk of the market supply.  

 Rural commercial farms – larger herds (>40 animals) which are well organised, 
with direct links to milk processing plants. 

 Peri-urban commercial farms – generally settled in the outskirts of cities with herd 
sizes of about 20 animals marketing milk directly into urban areas. 

The results of the type of production system that the farmers in this survey were 
involved with can be seen in Table 1. These results can be used as a factor in 
determining the likelihood of a farmer to adopt “improved management” practices on 
their farm.  

Table 1. Type of dairy production systems on farms surveyed in Okara and 
Bhakkar 

 

 

 

 

 

 

 

An important question that was asked to farmers was whether they saw dairy as their 
primary occupation or whether it was another venture such as agriculture or an off-farm 
job. In both Okara and Bhakkar majority of the farmers considered agriculture to be their 
primary occupation (71.1% and 73.8% respectively). Dairy farming was still very important 
in these areas, but only 18.7% of farmers in Okara saw it as their primary occupation and 
even less in Bhakkar (6.5%). This could give an indication as to the likelihood of farmers 
wanting to invest time, money and effort into their dairy enterprise. If they do not see it as 
their main occupation and therefore it is not their primary source of income, they would be 
less likely to invest in this aspect of their enterprise and therefore adopt new practices that 
involve financial outlay.  

Animal Husbandry and Water Access 

Farmers were asked how their animals were kept housed throughout the day. The figure 
below shows the percentage of farmers in each district that kept their animals tied up 
throughout the day, untied and loose or a combination of both. This was seen as an 
important factor as it helped describe how often animals are fed and watered. In Figure 1 

Dairy Production System Okara Bhakkar 

Subsistence 36 (22%) 42 (39%) 

Market Oriented 126 (76%) 64 (60%) 

Rural Commercial 4 (2%) 1 (1%) 
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below it can be seen that in both Okara and Bhakkar, the majority or all of the farmers 
kept their animals restrained throughout the day. This common practice, which has been 
passed down through the generations to minimise theft and wandering animals. Although 
these are important issues to deal with in the villages in Pakistan, this practice was 
deemed to have detrimental effects on the animal’s natural eating behaviour and thus 
their productivity. Thus one of the key extension messages of our program was to suggest 
different methods or strategies for enclosing animals within their boundaries while offering 
feed and water ad libitum.  

 

Figure 1. Animal husbandry practices of small-holder dairy farmers in Okara and Bhakkar.  

Following on from this, farmers were asked how many times they provided water to their 
animals. Figure 2a and 2b below show that in both Okara and Bhakkar during the winter 
animals are generally given water once or twice per day and in summer, it is two or three 
times a day. It is obvious that with the prevailing heat and humidity it is imperative to 
provide an adequate supply of quality water. So, although allowing more access to water 
in the summer than in the winter, this practice clearly compromised the animal’s 
productivity and health. The untying of animals therefore provided another key extension 
message.  

 

Figure 2a: Winter water availability in Okara and Bhakkar 
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Figure 2b: Summer water availability in Okara and Bhakkar 

Calf Rearing 

Calf rearing is an important aspect of any dairy farming system. This area of research was 
a focus of the ASLP Dairy project and a review was condc uted by the ASLP team. This 
review focussed on the important of nutrition in calf rearing and compared some of the 
different practices seen throughout the world. The review was presented at the AAAP 
Conference in Hanoi, Vietnam in September 2008 and published as a journal article (see 
Section 10).  

In Pakistan there are a number of management issues that compromise calf growth.  One 
of the key indicators that was found in the survey was the timing of the first feed of 
colostrum (see Table 2). In both Okara and Bhakkar farmers generally feed colostrum for 
the first time either immediately or after the placenta of the dam is expelled. This may be   
6 hours post-partum, but it could take over 24 hours. Clearly this latter practice delays the  
feeding of colostrum beyond the time of optimum intestinal antibody absorption. The 
consequence is that calves suffer poor health and growth for the rest of their lives.  

Table 2. Timing of the first feed of colostrum after parturition from farmers 
surveyed in Okara and Bhakkar.  

Timing of the first feed of 
colostrum after parturition 

Okara Bhakkar 

Count % Count % 

<6 hours (or immediately) 59 32.4 46 43.8 

6 - 12 hours 1 0.5 0 0.0 

12 - 18 hours 0 0.0 0 0.0 

18 - 24 hours  1 0.5 0 0.0 

>24 hours 2 1.1 1 1.0 

After Placenta Expelled 117 64.3 57 54.3 

Never 2 1.1 1 1.0 

The timely feeding of colostrum and other calf feeding and management techniques were 
another focus of our extension program. Research on calf feeding regimes was a major 
focus of our activities.  Two trials were carried out under the direction of Dr Shaukat Ali 
Bhatti at the University of Agriculture, Faisalabad. The first was an experiment to 
determine the effect of different dietary regimens on the growth and health of Sahiwal 
cattle calves from birth to weaning. The second followed on from the first and investigated 
the subsequent growth rates of these calves after weaning to six months of age. These 
experiments formed the basis of the Masters research of two UAF students M. F. Ahmed 
and A. Ali. Their masters have now been completed and the research has been 
documented in journal articles (see Section 10 and the Appendix). 
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The outcomes and recommendations of these research projects formed a sound basis of 
the extension messages and material that was presented to farmers. This research 
provided pictures, graphs and figures that people in the villages could see had been 
conducted in Pakistan providing a certain familiarity for the farmer with the outcomes.  

Reproduction Indicators 

In the survey, farmers were asked what they thought was the average calving interval of 
their cattle and buffalo animals. The answers are provided in Figure 4. For cattle, the 
majority of the farmers believed that their calving interval was around 18 months. For 
buffalo the average calving interval was somewhere between 18 and 24 months with both 
of these responses being popular. Another important outcome of this question was that for 
cattle in particular, many farmers were unsure of the calving interval of their animals. This 
demonstrated either a general lack of awareness of the importance of calving interval or 
otherwise highlighted the paucity of farm mating records. Therefore, there is a need to 
educate farmers on this record keeping and the importance of calving interval as an 
indicator of farm productivity. 

  

Figure 4: Cattle and buffalo calving intervals based on farmer survey responses 

The calving interval of cattle differed between species but was approximately 15-16 
months (Khan, Rehman, Khan, & Sohail, 2008) and 18 months in buffalo (Khan, et al., 
2008) in previous reports. These reported figures seem lower than those that we found in 
our farmer questionnaire especially for buffalo. One of the reasons for this is that the 
calving interval estimations from these papers presented by Khan et al. were from animals 
on government farms which have much larger herd sizes than the small-holder dairy 
farms. Therefore, there is likely to be large management differences as well. Despite this, 
both sets of results suggest that the calving interval of animals in these production 
systems can be greatly improved. Therefore, methods and strategies to decrease the 
calving interval of both cattle and buffalo became an important and underlying focus of our 
extension program.  

Similar to the calving interval, age at first calving was found to be very high for both cattle 
(approximately 3.5 years) and buffalo (4-5 years). Although only based on the memory of 
farmers and not on herd records, it is again an indication that management and feeding 
could be greatly improved.  

Longitudinal Survey Results: 

Farm Size 

The target farm size of this project was small-holder dairy farmers with approximately 3-20 
animals. There were a number of farmers involved in the longitudinal survey who had 
large land holdings but still had less than 20 cows. Although they were included in the 
data collection process, these farms were generally not included in the following analysis 
and discussions.  
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Figure 5 provides a histogram of the farm size of farmers involved in the longitudinal 
survey in both Okara and Bhakkar. On average the farm size at Bhakkar was slightly 
larger (6.05 ± 0.45 acres) than that of Okara (5.63 ± 0.37), but they were not significantly 
different (p<0.05). In terms of the number of animals, farmers in Bhakkar owned a slightly 
lower number of animals (7.82 ± 0.44) than in Okara (9.07 ± 0.46), but again, this was not 
significant.  

 

Figure 5: Histogram of Farm sizes in Okara and Bhakkar 

Home Grown Fodder 

The amount of home grown fodder is a very important aspect of a dairy production system 
and is particularly important in a low input system. The total number of acres and the 
number of acres cultivated for fodder production on each farm was recorded each month. 
From these figures we could gauge if farmers made decisions on how much fodder and 
crops to plant each year. From figure 6 below we can see the average percentage of land 
cultivated for fodder crops throughout the year. In Okara farmers tended to plant a greater 
percentage of their farm area to fodder, which may be related to water availability or a 
greater awareness of the need for forage in significant quantities.  
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Figure 6: Average percentage of land cultivated for fodder in Okara and Bhakkar 

What we could also calculate from these figures was the correlation between number of 
animals on the farm and the number of acres planted as fodder. If we assumed that all the 
fodder grown on each farm was used to feed the animals on the same farm, we would 
have expected to see a strong correlation between the two. From the results of the survey 
we could see only a slight correlation (r = 0.24) between these two parameters. This 
correlation was increased if we look at the total number of dairy animals on the farm (r = 
0.39) relative to the  number of acres of fodder cultivated. These results suggested that 
farmers do take into account the total number of animals on the farm more so than the 
number of milking animals. This is intuitive as it is obvious that all the animals on the farm 
will need to be fed. However, it is more important that farmers plant fodder to meet the 
demands of their lactating animals. This lack of planning for fodder demand most often 
placed a significant constraint on the productivity of the farm. 

Although requirements will vary with environment a ratio of animals (lactating adult 
equivalents) to acres of fodder of greater than 3:1 was considered to represent over-
stocking and therefore a compromise on animal and farm productivity. 

_______________________________________________________________________ 

Adoption 
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[C1] 

Figure 7: Cumulative number of farmers adopting change throughout the project 

A binomial logistic regression was carried out on the farmers in the survey to determine 
what were the most significant factors in determining whether a farm adopted 
recommendations or not. This analysis tested the significance of the following in a single 
factor binomial regression: 

 The organisation who was in charge of their extension services 

 The village 

 The district 

 The amount of land the farmer cultivated 

 The total number of dairy animals on the farm (including young and adult stock) 

 The average number of milking animals the farm had throughout the survey 

From this analysis the most significant factors and variables were the village the farmer 
belonged to, the amount of land, the number of milking animals and the organisation 
providing extension services (all p<0.05).  

Village was obviously an important and significant factor. This is because as farmers 
made change on their farms their neighbours and other members in their groups were 
also motivated to make change.  

As for the organisations, it was found that villages working in the Halla area were the most 
likely to implement change. This could be due to many reasons. Firstly, these villages had 
already had access to services like those offered by our project for some time and hence 
they may be more likely to accept change. Also, these villages are generally closer to 
Lahore and were more readily visited by the field manager. Another important factor is 
that these villages have good links with markets. With a more stable income and market it 
is easier for farmers to plan and implement change.  

The last important factors in determining the likelihood of adoption is the size of the farm, 
that is the land cultivated and number of animals. Due to economies of scale it is obvious 
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that a larger farm will generate more income or capital to invest. Therefore, it is more likely 
for them to implement change on their own farms.  

______________________________________________________________________ 

Animal Production Rates 

Literature on the production rates of dairy animals in Pakistan is generally inconclusive. A 
number of studies have been conducted but these are usually based on numerous 
assumptions to extrapolate averages out to the entire Pakistani population. Other studies 
have reported production rates based on herd recorded data at Government farms. These 
records are accurate and give a good indication of the production capacity of these 
animals, but they are more than likely higher producing animals than the ones at the 
village level. This study provides a valuable insight into the production levels of animals at 
the grass roots level of dairy production in Pakistan and demonstrates the huge potential 
for improvement in management and nutrition as well as genetic improvement.   

 

 

Figure 7: Average daily milk production of different breeds/species of animals 
farmed in small-holder dairy production systems in Pakistan. 

 

Other possible graphs/results that could be presented:  

 A simple graph of the number of farmers to adopt new technology and when. How 
did this number rise over the period of the survey? Were these farmers from a 
farm associated with NRSP, LDDDept or Halla..  

 A possibility to look at case studies of farms that may have just as low numbers of  
animals but have better production per animal. Maybe they were feeding more 
berseem, or had more home grown fodder 

 What are the key indicators to having “high producing animals”? Did this depend 
on the size of the farm, the number of animals, the percentage of crop etc  

 If animals had a second lactation within the 2 year period, what was their dry 
period, or calving interval? What was the average of this between 
districts/villages/species of animals. 
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8 Impacts 

8.1 Scientific impacts – now and in 5 years 

 

FROM ACIAR GUIDELINES 
This is the key section for ACIAR.  
In describing impacts achieved during the life of the project, provide evidence for the 
impacts, if possible in quantitative terms. Also indicate anticipated impacts five years 
beyond the conclusion of the project. Impacts may be positive or negative and either 
anticipated or unanticipated.  
Do not confuse outputs (something the project makes), with impacts (something the 
project makes happen). A journal publication is an output; application by other scientists of 
a novel methodology described in a journal paper is a scientific impact.  

 

 The seven dairy extension modules developed for both farmers and extension workers 
have widely been circulated and used. The impact is not measurable but can be rated 
as quite substantial.   

 Dairy farmers encouraged and around 30% provided their animals with easy access to 
water. This simple change increased milk production by around one litre per day and 
farmers’ income by around 50 cents per day.  

 5% of farmers adopted silage making practice with participatory approach (without 
heavy machinery). 

 Promotion to use better quality fodder seed has resulted in large number of farmers 
being aware of and seeking to purchase improved varieties of seed. This in turn has 
reduced the requirement for purchasing extra feed during the feed shortage season. 

 Formation of a special nutrition focus group comprising of nutrition experts from all 
over Pakistan. The group, in close coordination with commercial seed companies, is 
developing a feed calendar to be tested in the coming phase which will help to 
demonstrate strategies for optimizing feed resources throughout the year.  

 Several research trials like calf raising, body condition scoring and improved 
reproductive management strategies in buffaloes were successfully run and are 
currently being submitted as thesis or journal articles. Two of these trials were run in 
collaboration with Dr Shaukat Ali Bhatti (UAF). Since his involvement with our project 
he has continued working in the area of calf rearing and nutrition and is now applying 
for external funding for follow-up trials. He has also been successful in obtaining funds 
to facilitate his travel to present his research the 2011 ADSA conference.  

 Endorsement of the livestock departments to change the role of the Veterinary Officers 
to Farm Advisors and willingness to upscale activities based on ASLP pilot at the 
provincial level for improved dairy management practices. Through an on-going push 
of this concept and with help from other dairy development projects the Livestock 
Department is realising the importance of this matter. Now discussions with their 
senior staff are extremely positive and encouraging as they start to explore ways to 
make this happen. 
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8.2 Capacity impacts – now and in 5 years 

Impacts at university level: 

 Interaction and engagement with scientists and students. For example the calf trial 
with Dr S.A. Bhatti. Two masters students from UAF were involved in this project 
and their hands on experience in running this trial will be a wealth of experience 
for them and for their futures. 

 The involvement and support of student activities in Pakistan. Two student forums 
have been held in 2009 and 2010 with the involvement of students from Australia. 
This interaction was a great catalyst and motivation for the Pakistani students who 
were involved. They now continue to maintain contact with our project team and 
are looking for ways of getting more involved with extension programs throughout 
Pakistan.  

 On-going link and support of visiting academics and students from Pakistan to 
Australia and vice versa. Over 10 academics and students have visited Australia 
to carry out research and strengthen links with their Australian counter-parts. 
Although not directly funded by this program there were linked to AusAID 
scholarships and were linked to our project as well.  

 The Vaccine Production review made a number of recommendations. Some of 
these have continued for more than two years after the review, for example the 
use of “Thiomerosal” as a bacteriostat. This was confirmed in a meeting with one 
of the senior scientists of the Vaccine Production Unit in Lahore in January 2011.  

 A staff member of the Pakistan Dairy Development Company (PDDC) was 
supported by the ASLP Dairy Project to travel to Australia and undertake a 6 
month diploma at CSU focussing on the practical side of dairy production and 
nutrition. This involved work experience at Australian dairy farms. This program 
was a pilot and was seen as beneficial to both the individual and the organisation. 
Although there were problems continuing this program with PDDC due to a lack of 
funds, this concept has been re-raised with other companies such as Nestle.  

 Five higher degrees research students are now working in collaboration with the ASLP 
Dairy Project. They are working in a number of areas which closely align with the 
objectives of both Phase I and Phase II of this project. Their research, education and 
support from CSU staff will be valuable for the outcomes of their research but also for 
the organisations that they work for in the future in Pakistan. The topics that are being 
researched are: 

o The genetic evaluation of Pakistan’s local Sahiwal cattle breed  
o The economics and marketing of milk from small-holder dairy production 

systems 
o Milk quality at the farm gate and throughout the milk supply chain 
o Oestrus synchronisation of buffaloes 
o Reducing the feed shortage periods in Pakistan through fodder conservation 

techniques  

 

8.3 Community impacts – now and in 5 years 

The dairy team has observed very positive community impacts in the project working 
areas. Incidences of these impacts were much higher in the villages especially where very 
strong social set up exists. For example, if the farmers are had already organised 
themselves to sit together and discuss issues in the evening time. In these villages the 
dairy project remained one of the main focus points of their talks and in a number of cases 
resulted in a ripple effect of additional farmers to adopt the recommended practices.            
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8.3.1 Economic impacts 

Most of the farmers working in our project adopted a wide range of improved practices. 
The most common example was the provision of free access to water and feeding to their 
animals which resulted into increase of milk production of 1-2 litres/animal. Simple 
interpretation of this is an increase in their income of about Rs. 100/day.  

Our project has also provided them a “common forum” where they sit together and 
negotiate the prices of their various products. This has resulted into strong social and 
economic benefits within the villages. The dairy team has conducted a small survey in 
order to gauge various impacts. We randomly picked up farmers from the villages we 
have been working in to learn about their experience and impacts from the project.        

1. Imtiaz Ahmad- Village/Chak No. 45/GD, Okara 

i. Reduction in labor due to the provision of free access to water and feeding 
to their animals  

ii. Increase in their milk production by adopting better nutrition and improved 
husbandry practices 

iii. Due to effective vaccination program herd health has been improved and  
significantly reduction in diseases occurrence    

iv. Significantly increase in weight gain of their calves by adopting modern calf 
raising practices 

2. Muhammad Ibrahim  Village/Chak, Sakhi Abdal Okara 

i. Increase in milk production by adopting better fodder management 
practices   

ii. Decreased incidence of infectious diseases through effective follow up of 
vaccination program 

iii. Better calf management 

3. Muhammad Mushtaq – Village/Chak K-Plot, Okara 

i. Decreased labor cost after adopting improved husbandry practices  

ii. Increase in milk production 

iii. Pregnancy rate has been increased after adopting improved reproductive 
management practices 

iv. Calf mortality has been significantly reduced 

8.3.2 Social impacts 

8.3.3  

1. Muhammad Ibrahim – Village/Chak Sakhi Abdal, Okara 

i. Increased confidence level among the group of farmers working in this 
project 

ii. Provide a “common forum”  to solve their mutual problems 

iii. The adoption of building a fence to contain animals has released labor for 
other agricultural practices like irrigation and tending of crops  

iv. Adopting new practices many villagers start giving more respect  

2.  Muhammad Irfan –Village/Chak K Plot, Okara 

i. Improved inter-personal contacts 
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ii. Better understanding of the social ethics 

iii. Adopting better husbandry practices children have more time to spend on 
their education and leisure  

3. Fouji Muhammad Siddique – 69 Chak, Pattoki 

i. Improved relationship among the community 

ii. Creation of new ideas among the group members 

iii. Due to frequent interaction with project staff increase their awareness 
regarding social benefits 

iv. Project activities promoted participatory approach among the community  

v. Adoption of new technologies increase social status among the whole 
community  

4. Abdul Hameed – 69 Chak, pattoki (Not our registered farmer  one of the 
example of ripple effect) 

i. Creation of awareness for the understanding of community problems 

ii. Improved level of mental harmony and cooperation among the members 
and others 

 

8.3.4 Environmental impacts 

1. Safdar Hussain – Village/Chak No. 45/GD, Okara 

i. Due to more awareness regarding adoption of hygienic measures really 
help out to avoid spread of many diseases 

ii. Helpful in proper animal dung management practices  

iii. Proper disposal of dead animal carcass  

2. Allah Ditta – Village/Chak No. 69 Pattoki, Okara 

i. Proper disposal of the animal dung resulted into cleaning the environment  

ii. My wife and children are more happy by separating the animals from our 
living area 

iii. The pollution level is much reduced 

3. Muhammad Ahmad – Village/Chak No. 69, Okara 

i. More hygienic measures were adopted to avoid pollution and reduce the 
chances of zoonotic diseases  

ii. The spread of mastitis and cow pox and other diseases has been reduced 
by adopting proper hygienic measures 

8.4 Communication and dissemination activities 

The Dairy team started the communication and dissemination activities in a proper 
chronological way. Most of these events like farmer discussion groups, extension workers 
trainings, field visits and visiting Australian experts to the project working areas were 
strictly followed on regular basis during the whole duration of the project. Following were 
the major disseminating activities.   

 Seven different modules (cow comfort, improved husbandry practices, basic 
nutrition, animal reproduction, animal health, calf management and fodder 
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conservation) were delivered to the farmer discussion groups in monthly 
meetings via practical and participatory approach. 

 Farmers were practically demonstrated regarding optimizing feed resources 
through cultivating fodder demonstration plots according to their domestic 
conditions.  

 In order to enhance the adoption rates among the farmers various field visits 
including government and commercial dairy farms were organized in order to 
physically show the farmers the methods that the team was recommending. 

 Various competitions were announced like best calf weight gain and maximum 
fodder production per acre in order to promote healthy competition among the 
farmers in both areas.  

 Comprehensive series of trainings of extension workers were organized/designed 
to enhance their capacity building. These workers were also trained from the 
Institute of Rural Management (IRM) in order to further polish their 
communication and professional skills.     

   Project has organized multi objectives series of trainings for extension workers. 
They were trained using practical methods which always involved them 
presenting and communicating with the whole team. Positive reinforcement was 
also used by announcing the best presenter and organizer of the farmer 
discussion groups after every round.       

     Involvement of Australian experts as the key speaker in whole disseminating 
activities of farmers and extension workers trainings remain of the prominent 
feature throughout the duration of project. This showed a keen interest and 
general support for the project not only from the ASLP Team but also from their 
colleagues and other University staff.                  
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9 Conclusions and recommendations 
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11 Appendixes 

11.1 Appendix 1: Pakistan Veterinary Vaccine Review 

April 30, 2008 

Carried out in co-operation with the Livestock and Dairy Development Board of Pakistan and the 
Pakistan Agricultural Research Council as part of the Australia-Pakistan Agriculture Sector 
Linkages Program Dairy Project 

Completed by:  

Richard Bevan 

RE & HO Bevan Consulting Pty Ltd, Australia 

Executive Summary 

        A number of vaccine production units and research institutes in Pakistan were 
reviewed and comments are presented in this document as presented at the seminar in 
Islamabad on the 30th April 2008. 

        The vaccines produced at the government institutes and used in the cattle and 
buffalo of Pakistan are of questionable quality especially in respect to their sterility status. 
This needs to be addressed at the production level by the manufacturers and furthermore 
needs to be enforced by the government at a policy level. Sterility, efficacy, potency, and 
stability issues need to be addressed with all vaccines as does the cold chain issue. 

        The vaccine production units are dated with respect to design and operation when 
compared to units found elsewhere in the world. There is a direct need to expose senior 
staff and building contractors to contemporary design, engineering, training and operation 
protocols so that new production units are run using the latest methodologies.  

        

Recommendations for Policy Makers: 

 New buildings or modifications to old buildings should be designed with modern 
GMP uppermost in mind so sterile production and processes can be undertaken 
from the start of production to finished product distribution 

 The Foot and Mouth Disease vaccine production in Lahore should be discontinued 
and a complete review undertaken before re-instituting production as deficiencies 
in the total production system compromises the quality of the product 

 Vaccine quality needs to be enforced by the adoption of quality standards [as per 
the OIE, European Pharmacopoeia or the USDA’s CFRs] and testing. This needs 
to be carried out by an independent laboratory within Pakistan 

 Vaccine production should be treated similar to manufacturing with proper 
maintenance of the facility on annual basis by qualified engineers. Research, 
diagnostic and other similar activities should not be undertaken on the same 
premises.  

 

Recommendations for Manufacturers: 

 Sterility of product should be addressed with additional formaldehyde and the 
addition of the preservative Thimerosal 

 Senior staff should be exposed to contemporary design, engineering, training and 
operation protocols so that new production units are run using the latest 
methodologies 

 The laboratories need to provide microbiological safety to minimise the spread of 
micro-organisms through the premises. The workers also need to be protected 
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from infection. These can be achieved by devoting more time to cleaning, general 
maintenance and the use of protecting clothing for all staff 

 There is a need to instigate appropriate validation steps throughout the production 
process to ensure that vaccines are sterile, pure and safe. Further testing could 
determine stability and efficacy 

 The sterility of the filling rooms needs to be addressed. These rooms should: 

 Have restricted access to approved personnel wearing protective clothing 

 Utilise cooling systems that do not circulate non-sterile air. The currently 
used ceiling fans are not appropriate 

  All equipment including bottles and filling tanks should be sterilised. 
Bottles can be sterilised by autoclaving without any undue effect. Currently 
equipment is clean but not sterilised 

 Full standard Operating Procedures for Purchasing, Production, Quality Control 
and dispatch of goods should be prepared by the appropriate staff and be retained 
with the approved documentation.  

Introduction: 

Richard Bevan as a director of RE & HO Bevan Consulting Pty Ltd was invited to join and 
carry out informal audits of selected provisional Pakistani government veterinary vaccine 
manufacturing plants. This was part of the ASLP Dairy Project which is an Australian 
Government project [ACIAR; contact Dr Christian Roth] co-ordinated by Charles Sturt 
University [contact Prof Peter Wynn] and the Livestock and Dairy Development Board 
[contact Dr Muhammad Afzal, Chief Executive]. 

 

The audit was initiated as the vaccines produced by these institutes are used in the field 
to provide protection against infectious disease caused by various organisms that result in 
either mortality or more likely morbidity leading to loss of livestock and or production. 

 

Pakistan has approximately 50 million cattle and buffalo providing milk, meat and used as 
draft animals in farm operations. 

 

The vaccines are supplied by the Pakistan government to farmers at a subsidised rate 
which is far cheaper than the price for imported vaccines of similar type and composition: 
these are unaffordable for most of the poorer farmers. Provincial Laboratories exist in all 
the provinces servicing the needs of the local farmers 

 

Mr David McGill, the Australian project representative in Pakistan, organised the itinerary 
for this trip, and accompanied me where ever I went. His good company, professional 
approach to all matters relevant, and ability make things happen made this trip both 
enjoyable, but more importantly relevant to the health care of the cattle and buffalo of 
Pakistan.  

 

Sites Visited. 

 

Central Veterinary Diagnostic Laboratory, Tando Jam, Sindh. I would like to thank Dr 
Muhammad Naeem Arain and Dr Jamil Ahmed Shaikh and their staff for open and helpful 
discussions. 
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Sindh Poultry Vaccine Centre in Karachi. Dr Shafqat Fatima Rehami, Executive Director 
and her staff kindly showed David and I her laboratories and discussed her current issues. 
This laboratory is not part of this report as it was involved in poultry production. 

 

Veterinary Research Institute Lahore where Dr Zafar Jamil Gill, Dr Muhammad Iqbal and 
Dr Kausar Tasneem facilitated an extensive review of the current vaccines produced in 
this Institute. 

 

VRI Lahore Foot and Mouth Disease Vaccine Centre where Drs Fayyaz Mahood, Shaukat 
Ali, Shoab Noor and Talha all facilitated open and frank discussions about their vaccine 
production. 

 

University of Veterinary and Animal Sciences, Lahore, Quality Control Laboratory WTO 
where Dr Khusi Muhammad spent the best part of the day showing and explaining the 
function of the laboratory. 

 

National Veterinary Laboratories NARC, Islamabad where Dr Khurshid Ahmad conducted 
a tour and fruitful discussions on vaccine testing on behalf of the Pakistani government. 

 

National Reference Laboratory for Poultry Disease, National Agriculture Centre, 
Islamabad where Dr Khalid Naeem and his staff spent time with David and I talking about 
the laboratory’s function and current research.  

 

A seminar was held in Islamabad at the completion of the review in an effort to convey a 
summary of the findings. At the seminar there were representatives from the laboratories 
visited as well as those from each province of Pakistan that were unable to be reached 
within the review schedule. Government officials including the Animal Husbandry 
Commissioner (Dr Rafiq Usmani) were also present. Professor Dr. Shahana Urooj Kazmi 
from the Pakistan Agriculture Research Council co-chaired the meeting in Islamabad with 
Dr Muhammad Afzal. 

 

Vaccines Manufactured by Pakistan Government Provincial Laboratories Relevant 
to Buffalo and Cattle. 

 

1]. Haemorrhagic Septicaemia Vaccine as both Alum and Oil-emulsion presentations 
[Pasteurella multocida Strain 2b]. 

 

This is a monovalent vaccine with the majority of use in village animals being the alum 
presentation. Oil emulsion vaccines are used for larger and more intensive farms. The oil 
emulsion vaccine produced in Lahore contains lanolin as the oil base resulting in a very 
viscous vaccine. A suggestion was made to investigate the use of liquid paraffin as an 
alternative to produce a thinner emulsion or a double emulsion using gel/ oil based 
emulsion as an alternative 

 

2]. Blackquarter Vaccine [Clostridium chauvoei]. 
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This monovalent Clostridial vaccine against septicaemia in cattle is probably the most 
refined vaccine produced by VRI Lahore. This vaccine is effective in guinea pigs albeit 
against the strain of bacterium (Cl chauvoei) used for the production of the vaccine. 
Logically previous experience would suggest that this vaccine will also be efficacious in 
the field. In Australia this vaccine is combined with one directed to the closely related Cl 
septicum to form a Blackleg vaccine. Similarly other combinations of Clostridial 
components including Cl tetani, Cl novyi and Cl perfringens are commonly incorporated 
into multivalent vaccines in Western nations. The diseases resulting from infections with 
these organisms would exist in Pakistan and hence a similar combination of components 
could potentially be incorporated into locally produced vaccines. 

 

3]. Enterotoxaemia B & D Vaccine [Cl. perfringens types B and D]. 

 

This bivalent vaccine would protect against all disease forming complexes produced by 
this organism, but there is no reliable testing of this product carried out by VRI Lahore 
beyond a simple MLD (Maximum Lethal Dose) test for toxin. The product requires further 
extensive evaluation before being released for commercial use.  

 

4]. Anthrax Vaccine [Sterne 34f2 Strain]. 

 

This strain is used world wide and is available from Weybridge free of charge. If a 
[satisfactory] spore count is present, the vaccine used in conjunction with saponin in 
glycerol will be effective. VRI Tando Jam needs to qualify this vaccine production with VRI 
Lahore as does Quetta as their formulation seems different from that used in Lahore.  

 

5]. Foot and Mouth Disease Vaccine [3 serotypes] in Alum. 

 

The vaccine produced at VRI Lahore should be discontinued as the technology is very 
old, the yield very poor and not cost effective. The production is miniscule in terms of total 
production required, with only 10 litres of each antigen being produced per week using 
continuously passaged cells [very poor cytology] and virus [continued passage means 
attenuation and alteration of virus] with poor contamination control: with fungal 
contamination most likely be a major problem during the wet season. The inactivant, 
formaldehyde at 0.1%, will kill the virus but is not as good as BEI (Binary ethyleneimine). 
The inactivation test is not carried out to a standard methodology and no other 
preservative is added in the whole process meaning that all batches are most likely 
contaminated with bacteria, and fungi.  

 

Before resuming vaccine production a suitable internal or external consultant review 
should be conducted while all the recommendations as found in the OIE Monograph for 
this vaccine should be incorporated into these protocols.  

 

It would be my opinion that if any vaccine should be produced as a national product then 
this should be the one targeted, with production preferably being instituted as a 
collaborative venture with a multinational such as Bayer or Merial. I really think the Tando 
Jam proposal to produce this vaccine using the methodology in use at VRI Lahore should 
be reviewed carefully. 
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Other vaccines are produced by the provincial laboratories but are not relevant to cattle 
and buffalo so are not part of this review. 

 

Production Techniques for Bacterial Vaccines [Nos 1, 2 and 3 above]. 

 

The methods used are those used in Australia in the 1950-60s with the addition of 
the minimal use of biohazard/laminar flow units at inoculation. 

 

The laboratories are very basic in design with little regard to incidental contamination 
either from the environment or from the workers involved in the production process. The 
laboratories provide little microbiological safety with open access to outside air, circulating 
fans in laboratories [dust] and movement of people, who have minimal “protective 
clothing” causing the rapid spread of microorganisms throughout the premises.  The 
workers are not protected from infection appropriately either. Minimal attention appears to 
be devoted to cleaning, and general house keeping. Validation of processes are yet to be 
developed, with Lahore VRI the most advanced. 

 

Many issues can be resolved through the instigation of appropriate validation steps 
throughout the production process to ensure that vaccines are sterile, pure and safe. 
Other testing could determine stability and efficacy, although these vaccines in their 
current form most probably perform to their capability given the compromises to accepted 
practices used during their manufacture.  The Blackquarter vaccine seems to be the “best” 
vaccine manufactured. 

 

The basic concepts of cGMP [code of Good Manufacturing Practice] could certainly be 
adopted with appropriate training of staff and the provision of adequate facilities which 
comply with contemporary industry practice.   

 

New buildings or modifications to old buildings should be designed with modern 
GMP uppermost in mind so sterile production and processes can be undertaken 
from the start of production to finished product distribution. Although capital costs 
will be considerably higher, the following improvements would result in vaccine 
production under cGMP conditions: 

 installation of HEPA air conditioning  

 properly designed laboratories  

 proper air locks and balancing of air systems 

 double door autoclaves 

 sterile clothing  

 

If help is wanted in design then advice can be given by the author of this report as 
to how this can be achieved. 

 

1. Seed storage and Seed lotting for use in vaccine Production: 

 

This area, one of the most important in vaccine production, appears to be under the 
control of the staff of the VRI’s where the audits occurred. However, this was only 
checked superficially by the author of this report. 
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2. Antigen Production Techniques: 

 

The production of these vaccines at Tando Jam and Lahore Veterinary Research 
Laboratories [VRI’s] is in 10 Litre flasks containing 6 litres of media which universally 

seemed to be purchased from Oxoid® originating from the United Kingdom. 

 

It was noticed that some of the media used was Brain Heart Infusion Broth, a highly 
nutritious broth made from neural tissue, albeit originating from countries free from BSE 
[most probably Australia or New Zealand]. However this type of media is banned from use 
in vaccine manufacture in Australia, and most probably all other Western Countries as it 
may present a very remote chance of TSE transmission. If Pakistan has a concern with 
BSE or other TSE infections then use of this media use should be reviewed. 

 

The seed material was inoculated under a laminar flow/biohazard cabinet and incubated 
over night, checked for purity and then inoculated into media that had been pre-incubated 
[for sterility purposes] either in the incubator or on the bench. Although this method is 
labour intensive using small volumes of media and low volume production, it is 
nevertheless a successful technique to produce vaccine. It is not large volume 
manufacturing using fermentor technology, however this technology will produce vaccine 
suitable for field use. If realistic costing was applied then this would reveal that this is an 
expensive manufacturing technique. 

 

The inoculated bottles were incubated and then harvested using 0.5% formaldehyde after 
randomly checking bottles for purity. Random checks mean that some contaminated 
bottles may pass through the system undetected. The contamination would be as a result 
of inoculating these bottles under non-sterile air even though bunsen burners and sterile 
techniques were applied. It was this method that allowed vaccines to be developed in the 
first place, so no real criticism is implied here. 

 

The inactivated antigens are tested for inactivation and sterility and cell density for 
formulation. This is satisfactory as the antigen has been inactivated with 0.5% 
formaldehyde. 

 

 3. Vaccine Formulation 

 

Alum vaccines are the predominant vaccines produced by the VRI’s. Alum is formulated 
using potash Alum in either distilled [Tando Jam] or reverse osmosis [Lahore] water and 
adjusting the pH to form the gel which is then autoclaved. 

 

The gel is added to the antigen in the rough proportions of 4 parts antigen to 3 parts gel to 
produce batches of approximately 400 Litres. No further formaldehyde is added as 
preservative.  

 

Additional formalin could be added at a rate of 0.2% v/v [800mLs/400Litres] which would 
act as a preservative, with no adverse safety/efficacy issues. However a much better 
preservative [Thimerosal] should be added as a final addition to the vaccine prior to filling 
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at the rate of 0.1mg/mL, providing a self-sterilising mechanism which would overcome the 
non-sterile filling operation and provide an added assurance for sterility even after multi 
penetrations that will occur in the field. 

 

 4. Sterilisation of Bottles and Stoppers  

 

The bottles are sanitised after washing with a cresol solution and drained before filling. 
The stoppers are sanitised with a cresol solution. The bottles can apparently be sterilised 
by autoclaving without any undue effect, so consideration should be given to sterilising the 
bottles this way as with the stoppers. 

 

 5. Filling Rooms: 

 

At both sites the vaccines were filled in rooms that were totally unsuitable for the sterile 
task undertaken. Apparent problems were: 

 Non-sterile dirty rooms  

 Free access to all personnel 

 Ceiling fans circulating non-sterile air to keep non sterile gowned staff cool 
under oppressive heat whilst filling the sterile product under open 
conditions  

 Equipment that had been sanitised but not sterilised. 

 

Protection of the product should be the first consideration. Under the conditions 
currently used to package the products there is no way that either mass contamination or 
incidental contamination can be avoided. Therefore every batch produced would be 
contaminated either grossly or the odd bottle may be contaminated and would not be 
detected by random sterility tests on the final product. 

Solution: 

 

Step 1: Assume that the initial formaldehyde added at inactivation of the antigen is 
absorbed by the antigen and is thus chiefly unavailable to inactivate any further incidental 
contamination which will occur during the production process. 

 

By simple mathematics, if 0.5% formaldehyde is added at inactivation and then the 
antigen diluted by the addition of the gel then the final concentration will be approximately 
0.28% in a 400Litre batch. 

 

Therefore we should add an extra 0.25% formaldehyde to the batch before filling. 
This will increase the concentration to a theoretical level of just over 0.5%, but if measured 
will be in the vicinity of 0.3%. That is we should add 1.0Litre formaldehyde to a 400Litre 
batch to protect the product more effectively. This will have no effect on safety or efficacy 
and will help with the sterility status of the product immensely. 

 

 Step 2. Pakistani laboratories purchase Thimerosal [Thimersal] CAS Number: 54-
64-8 and adds this to vaccines at the rate of 0.1mg/mL which would equate to 40grams 
per 400Litre batch. This product is used by all vaccine manufacturers in the Western 
World as a bacteriostat for the production of multi-dose products  
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Thimerosal can be purchased from major Chemical suppliers such as Sigma Aldrich or 
Merck or other reputable fine chemical suppliers but I would recommend Gihon 
Laboratories Quimicos SRL in Argentina but serviced by: 

Ms. Katja Wilfert 

Cfm Oskar Tropitzsch 

Waldershofer Str. 49-51 

D-95615 Marktredwitz 

Germany  

Telefon: +49-(0)9231-9619-28 

Fax: +49-(0)9231-9619-60 

Email: katja.wilfert@cfmot.de 

Homepage: http://www.cfmot.de 

Quote: 

5 kg Thimerosal USP/BP/EP 

Price: 800 USD/kg (without any commission, licenses, legalization and special 
documents) 

CIP air Lahore or Karachi 

Delivery time: to be agreed 

Packing: 1 UN box with 5 x 1 kg tins 

Prepayment Origin: Argentina 

 

If each Laboratory purchased a kilogram of Thimerosal then effectively this would assure 
sterility both from the manufacturing process but also from repeated penetrations into the 
bottle to withdraw vaccine for inoculation. This one kilogram would be able to be used for 
a total of 6500 litres of vaccine at a cost of approximately USD$0.12 [12 cents per litre or 
3.5 cents per bottle or 0.06 cents per dose]. This small cost can ensure sterility and 
prevent potential problems. 

 

In summary the industry should protect the products by the addition of an extra 
litre of formaldehyde per 400Litre batch and add Thimerosal at the rate of 0.1mg/mL 
to ensure sterility of the product.  

Expiry: 

 

All products which leave the provincial laboratories carry a 6 months expiry date. This is 
probably a good practice as the “cold chain” in Pakistan is poor. However it is strongly 
recommended that stability testing is carried out on both HS and Blackquarter vaccines 
with product held at 2-80C and also under conditions applicable in the field at 400C  for 
times zero, 3 months, 9 months and 12 months. Sufficient vaccine should also be retained 
to extend this time further if shown to be successful. This will then give a better indication 
of the durability of the product. 

 

Anthrax Vaccine:  

mailto:katja.wilfert@cfmot.de
http://www.cfmot.de/
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I did not review this in production but rather reviewed the production technique presented 
by a production scientist at Tando Jam. As stated before this vaccine is fairly straight 
forward and provided the seed was pure and the spore count was correct then there 
would not be a problem. However with the current production techniques Bacillus sp 
contamination would be a problem and be difficult to distinguish from the B.anthracis 
antigen. Again this vaccine can be problematic especially in yields and needs to be 
carefully controlled. 

 

Code of Good Manufacturing Practice as adopted by Pakistan Government Vaccine 
Facilities. 

 

1. Documentation is not developed as it should be. Full standard Operating 
Procedures for Purchasing, Production, Quality Control and dispatch of goods 
should be prepared by the appropriate staff and be retained as the approved 
documentation. If these procedures are not recorded then they will not be 
adhered to.   

 

2. Validation of the equipment has not been carried out. Examples of 
equipment/procedures requiring validation include autoclaves and sterilisation 
protocols, volumetric measurements for fill volumes, balances, laminar flows 
and related equipment. 

 

3. Training of senior staff in modern vaccine technology would be highly 
recommended as there is little knowledge of the latest techniques in sterile 
vaccine production in high volumes.  

 

4. Training of senior staff in the needs of a modern factory and for suitable 
engineering staff and preventative maintenance is mandatory. 

 

5. Training of staff in GMP especially in cleaning techniques, sterile techniques, 
sterile clothing and operating in a sterile manner. 

END 



Final report:  

Page 45 

 

11.2  APPENDIX 2: PROGENY TESTING IN PAKISTAN:  CURRENT AND 

POSSIBLE FUTURE PRACTICES AND IMPLEMENTATION 

A report for the School of Animal and Veterinary Sciences, 

Charles Sturt University, Wagga Wagga, NSW, Australia 

Executive Summary 

Progeny testing is still relatively ineffective in Pakistan at this time because even the small 
amount of data that is gathered is rarely turned into electronic data, and analysis methods 
are poorly understood and carried out.  Further education is needed in data entry and 
genetic analysis techniques, and an examination of the appropriateness of the use of 
Holstein Friesian parameters  and traits for the Pakistani buffalo and cattle population is 
required.   

Animal identification (essential for progeny testing) is not satisfactory because ear tags 
are not used widely and most of the ear tags that are applied drop out.  Electronic 
identification is recommended and would be acceptable to the farmers.  A countrywide 
tagging campaign (maybe with the assistance of the army veterinary corps) might be 
considered, with an initial pilot project assisted by donors. 

Sahiwal numbers are dangerously low and need urgent conservation efforts.  Semen 
stocks need to be stored in widespread locations, and storage sites outside Pakistan 
should be considered for this valuable resource. 

Attention to calf rearing, animal nutrition, stock handling and stocking rates could improve 
profitability of smallholders dramatically, and good record keeping and appropriate 
analysis could then improve profitability still further through genetic improvement.  
Progeny testing in sub-optimal management conditions can result in inaccurate ranking of 
livestock. 

Genomics is an inappropriate technology for use in animal breeding Pakistan at this time. 

Brief: 

 Complete a review of the current policies and practices surrounding the national 
breeding strategy in Pakistan.  This will involves an evaluation of the different policies at 
both a provincial and national scale as well as visiting the regional centres where this is 
being carried out. 

 Comparisons should be made with breeding strategies in both developing and developed 
countries in which you have experience to draw on. 

 You are to write practical recommendations on how these practices and policies can be 
improved within the current economic and social climate of Pakistan at both the regional 
and national levels 

 You are to develop a proposal suitable for any funding agency to establish a 
national/provincial breeding  strategy for Pakistan.  This proposal should include 
expenditure in Pakistan of up to AUD$20 million. 

 

Abbreviations and organisations 

ADHIS  - Australian Herd Improvement Scheme  Partly funded by Dairy Australia 

AGBU – Animal Genetics and Breeding Unit UNE Armidale. Joint NSW and UNE research unit 

AI – artificial insemination 
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asReml – ‘Average Statistic REstricted Maximum Likelihood’ analysis program -  Arthur Gilmore 
NSW DPI 

BRI  - Buffalo Research Organisation, feels like a qango 

CAIS – central artificial insemination station:  Kenyan government operated semen collection and 
processing station 

Dairy Australia – peak dairy qango in Australia,funded by milk levies matched with government 
funding 

DF reml ‘Derivative free REstricted Maximum Likelihood’ analysis program – Karin Meyer  AGBU 

DPI – Government Department of Primary Industry.   

EBV  - estimated breeding value 

GA - Genetics Australia, a farmer cooperative 

ICAR  tries (with success) to standardise progeny testing results around the world so that sire 
breeding values are comparable internationally (some bull semen is used in many 
countries) 

JAA  - analysis program from Ignacy Misztal in USA 

LIC - Livestock Improvement Company, New Zealand animal breeding organisation, farmer coop 

LPRI – Livestock Production and Research Institute, in Pakistan 

MMB  - Milk Marketing board of England and Wales, a qango 

NSW - New South Wales, the large Australian state that Sydney is in. 

PEST - analysis program – Groenveld 

PT – progeny test 

Qango  - Quasi-Autonomous Non Government  industry Organisation, usually set up and 
regulated by the government with majority industry representation 

SAS - Statistical Analysis Software - commercial analysis program – needs yearly licence, usually 
have site licence, expensive 

UNE – University of New England, Armidale NSW Australia 

Wombat – latest analysis program from Karin Meyer at AGBU.  Named after an Australian 
(reputedly stupid) native animal 

 

Current practices and policies surrounding the national breeding strategy in 
Pakistan 

The Pakistani government is very much in favour of herd recording, and it is carried out where 
feasible so a limited numbers of both buffaloes and cows are formally herd recorded.   Data is 
often transcribed many times, sometimes just from a ‘rough book’ into a ‘tidy book.’  There are 
cupboards full of data ledgers and only limited data had been entered into databases, usually 
Excel.  Excel is generally regarded as a very dangerous medium for data entry as data can easily 
become corrupted, and Access (in the same package from Microsoft) is the best alternative for 
the time being. 

Cattle are generally of mixed breed, mainly Sahiwal crossed with European dairy breeds such a 
Holstein-Friesian, Jersey, Ayrshire, and Guernsey.  Imported cattle (mostly from Australia) tended 
to be Holstein-Friesian and there is some irritation about their quality and the fact that their 
calves are often not the promised breed.  However most farmers favour Holstein-Friesian semen 
but many are not able to provide the required care, and the resulting animals are in poor 
condition. 

Most buffaloes (Nili-Ravi, river buffaloes) are naturally mated, but a few ‘elite’ buffaloes are 
artificially inseminated.   The buffaloes generally look sleek and healthy. 

Artificial insemination (AI) is practised on some cows and fewer buffaloes:  AI is provided free to 
registered farmers, together with free vaccination and worming treatment.  The sire is usually 
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chosen by the government veterinary assistant/AI technician/herd recorder, who travels around 
his area on a motor bike with the semen tank of liquid nitrogen hanging over one shoulder.  The 
same assistant may also sell remedies as part of his private business. 

Background and assumptions: 

At the time of this report was written in late September 2010, Pakistan’s new government had 
been in  power for about 18 months.  This new government appears to be seen by many people 
as practicing poor governance:  civil servants seem to be confused, and budgets frozen or 
cancelled.   Fuel for generators and for minimal car travel is not available due to lack of funds.  
Morale is low, and people in the research stations see a bleak period ahead.  In addition, a serious 
flood, the worst  in many years, has caused serious disruption. 

This report assumes that these problems are transitory, and things will return to Pakistan’s 
version of normality in the time frame covered by possible projects suggested on page Error! 
Bookmark not defined.. 

What are the problems in Pakistan – in general and specifically regarding progeny 
testing? 

 

The recent floods:  these are still causing farmers grief, particularly as animal feed is in short 
supply.  Water can still be seen lying in agricultural land, but the majority of flood refugees have 
returned home.   Though some aid came from outside the country, the initial recovery is a credit 
to the spirit of the people and the organisational skills within the country.  Although farming 
communities were hit hard by loss of property, animals and crops, there seem to have been some 
anticipation/ expectations of the floods which meant that a much worse disaster was avoided.  
The extent of the floods is still evident from the watermarks on houses and outhouses. 

Neighbouring countries:  Relationships with India are poor (India and Pakistan are at war 
over a border) and Afghanistan, to the west, is unstable, and the effects (recent drone missile 
attacks and 30 destroyed fuel tankers) are affecting the border areas of North West Frontier 
Province and Baluchistan.  This means that Pakistan is surrounded by hostile neighbours and has 
about a third of its territory in a lawless or in disputed state.  The army has its own supply farms 
and is said to have considerable expertise in many fields, and is quite active in planning projects 
such as a tagging program for all farm animals.  But having a country on a war footing means that 
non-defence projects could be perceived as low priority. 

Poor governance:  The government is seen by many as cripplingly bureaucratic, corrupt and 
inefficient.   I met many capable and idealistic people employed by the government who felt 
helpless when faced with the daily administrative gridlocks.   This was not just in the agricultural 
system.   The government institutions that I visited were usually in need of maintenance, the 
sewage system was mediocre and electrical wiring tangled.   

However I saw many good roads, a generally litter free surroundings, and people told me that 
traffic police were not corrupt.   

Planning:  Whilst there seems to be a much planning (often duplicated) and projection effort in 
Pakistan, there is much less implementation.  Genetic improvement has little effect when more 
basic improvements such as nutrition of cows, good calf rearing and good animal handling still 
need urgent attention.  Many organisations promise genetic improvements that are unachievable 
until management is on firmer footing. 

Capacity building:  Donors are often willing to help with capacity building, but many 
organisations (and donors) find that as soon a person is trained in some field they are promoted 
to some ‘better,’ often administrative job.  Local employers/teachers are frustrated with 
educating people who promptly move on, before they have used or developed their skills.  This 
has been a worldwide problem for a long time. 

Farming practice   Farms are generally about 3 acres, and some tasks are carried out by 
tractors or draught animals (donkeys, bullocks, buffalo, horses, mules and camels).  Shoats are 
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commonly seen free ranging and are widely used for milk and meat.  Cattle and buffaloes are 
allowed to free range looking for feed and water for a few hours a day, but are usually tethered, 
often without access to feed or water.  Stocking rates are usually too high and animals 
inadequately fed, with farmers apparently preferring to have many scrawny animals rather than 
fewer, well fed, healthy, more productive animals. 

Figure 1 shows the livestock population increase since 1975.  On the ground it is obvious that 
stocking rates have exceeded the carrying capacity of the land under present management 
conditions.   Progeny testing under these conditions would result in selection for survival, and 
little else. 

Figure 1  Increase in livestock population in recent years (source:  Pakistan Livestock 
Census 2006) 

 
Progeny testing of cows and buffaloes could be seen as a low priority in view of the many 
other problems that beset Pakistan.   But milk and milk products are a cheap source of high 
quality nutrients, and if they could be produced more cheaply the overall nutrition of the poorer 
people would be improved.  A progeny testing program for cows and buffaloes that is based 
(eventually) on lifetime profitability would enhance the income of the farmers and the health of 
the general population.   

This lifetime profitability approach would ensure proper calf rearing and good livestock 
management practices including appropriate stocking rates.  Genetic improvement is 
complementary to good livestock and business management. 

Unique features of the dairy industry 

Milk is one of the most difficult agricultural products to produce and market because it is liquid, 
heavy and highly perishable.  Its production is lengthy and complex, and includes the business of 
producing cows – the machines that make milk – and getting these cows to become pregnant 
resulting in 

 the milk producing lactation 

 the calf, the next generation and source of genetic improvement.    

Organisations have evolved to streamline the production and/or processing and marketing of milk 
and milk products.   Many farmer co-operatives run bull breeding programs, and some breeding 
organisations were founded as part of marketing organisations and later became independent.   
Bull breeding is an expensive process, and in many countries (such as Australia) progeny testing 
costs are minimised by working co-operatively with the well run commercial herds who keep 
accurate recording systems. 

Large scale production of breeding stock by progeny testing 

It is worth remembering that a genetic improvement program for livestock needs to be targeted 
at a particular population of cows in a specific environment.  Environments include: 

 climate (hot/cold/dry humid) 

 profit margins  (number of cows required to support a family to an acceptable standard) 
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 feed type, availability and cost 

 management style and political environment 

Re-ranking of bulls can be quite significant in different environments due to the genotype/ 
environmental interaction. 

Animals that are being genetically assessed by progeny testing program need to have:  

 many known relatives (i.e. a good pedigree and production records) including siblings, 
half sibs, nieces, grandparents etc 

 the animals in that pedigree need good records for the trait of interest (such as milk fat, 
milk volume, protein, likeability, calving ease, longevity etc).   

Most breeding organisations (Genetics Australia, Livestock Improvement Company (New 
Zealand), Milk Marketing Board (UK) follow the ideas of Rendal and Robertson (1950 and 
following years) and split the dairy breeding process into four parts: 

 bulls to breed bulls:  often proven local bulls, sometimes high profile imported bull 
(usually as frozen semen or embryos).  These bulls’ proofs include a lot of record 
information from full and half sibs, their mother, aunts and ancestors. 

 cows to breed bulls (bull mothers):  usually using elite cows with good pedigrees whose 
sires have had good progeny tests and production records of daughters in commercial 
herds.  Although breeding values are calculated for these (and most) cows, these breeding 
values have large standard errors, and estimated breeding values (EBVs) calculation don’t 
allow for special treatment (such as extra feeding in ‘the lolly paddock’) which boosts 
production above herd average.    

 bulls to breed cows:  These are the bulls that produce most of the calves that are born 
each year.  

o In larger breeding populations, typically a small percentage of the cows are mated 
to a large number of test bulls and a large percentage of cows are mated to a 
small number of selected bulls.   

o In smaller populations, it is more economical to mate almost all the cows to test 
bulls - a target of around 20 recorded daughters per bull is recommended.  of 
these elite cows that have been mated with popular proven bulls.   

 cows to breed cows (replacements):  cows with reasonable production, mated to a 
progeny test or proven bull.  This category tends to include most/all of the cows in the 
herd except those with unacceptable faults (such as poor udders or infertility). 

It is also worth noting that pig and chicken genetic improvement has been achieved rapidly by 
private companies, because pigs can produce more than 20 piglets a year and chickens 200+ eggs, 
and generation time is short.  Transport, processing and marketing are well automated even in 
many developing countries.   Crops such as sunflowers, vegetables and maize are easy to harvest 
and don’t become unmarketable if not refrigerated immediately.  Dairy cows start  to produce 
one calf and lactation a year when they are two years old, making genetic progress much less 
rapid. 

Kenya:  Milk is readily available and traditionally is widely consumed in Kenya (a developing 
country).   Most (about 75%) of cows are owned by smallholders, and there are a few large farms 
(70 – 200 cows).  Bulls are progeny tested at the Central Artificial Insemination Station (CAIS) at 
Kabete, which operates as a unit in the Department of Agriculture.  Semen is collected, and 
distributed both frozen and fresh.   Imported semen is widely available.   

A government breeding service was set up by the Kenyan government in 1966, assisted by 
technical and financial input from the Swedish government.  Semen (Guernsey, Ayrshire and 
Friesian) was imported from Britain and from India (Sahiwal).  AI was heavily subsidised.  

Herd production data are collected by the Department of Agriculture, but only a few cows in the 
larger herds have herd testing of milk, and usually not all the cows are tested.  Only about a 
thousand records are used annually to produce bull proofs, resulting in very low accuracy of bull 
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proofs.  CAIS really only collects, processes and distributes semen, with functional progeny testing 
existing only in dreams.  The data analysis is carried out by about 7 people who have little data to 
analyse.  Most smallholders avoid herd recording because they are too busy surviving, and believe 
that herd recording is a method of government assessment of taxable income. 

Though semen from many breeds (including Boran) are available from CAIS, the progeny testing 
scheme is essentially dormant. 

New Zealand:  The Livestock Improvement Company (LIC) in New Zealand has ancestry that 
goes back to a Herd Testing Service in about 1909, and is farmer driven with government 
supervision.   LIC is owned and operated by New Zealand farmers, up to 3 million inseminations 
annually.   The New Zealand government organised merging of all dairy boards between 1996 and 
2001, resulting in Fonterra that covers production and marketing.  The success of NZ dairy 
industry is due to farmer co-ops and a firm belief in evidence based decision-making. 

The Milk Marketing Board of England and Wales (MMB):  this was set up as a quasi-
autonomous non government organisation (QANGO) by the British government in 1931, when the 
dairy industry was buyer-dominated and farmers were price takers.   Its aim was to buy and sell 
milk, and facilitate its production and processing, thereby stabilising the market, allowing farmers 
to earn a decent living, and improving the quality of milk to enhance the health of the population.   
It was governed by a board of three government appointees and twelve producers elected by 
regional committees.  It was the first country to offer farmers a comprehensive cow insemination 
program in the 1940’s. It had a large team of herd recorders who gathered data from dairy cows, 
its own genetics and breeding unit, a dozen AI stations and organised about 2 million 
inseminations a year.  It organised bull breeding and progeny testing programmes.  
Computerisation of data and analysis was adopted at an early stage.  The MMB produced a wide 
range of bulls of many breeds with highly accurate proofs available for use by farmers, resulting in 
a high rate of genetic improvement in the national herd.   

It was disbanded in 1994 by order of the European Community, the forerunner of the European 
Union (EU) 

Possible Projects 

Major projects: 

Stock identification 

Stock identification is a major component of any successful progeny testing.  Though many 
animals are ear tagged at some stage, these often fall out.  The blemish caused by ear tagging is 
also seen as a flaw in animals sold for sacrifice.  Stock identification would be very useful to 
control thefts (a major worry for stock owners).  Unlike many African countries, where stock 
identification is seen as a means for tax collecting, this is thought not to be a problem in Pakistan, 
and the gains would outweigh the disadvantages.  Electronic identification could be a cheap, long 
lasting means of stock identification, and could also be a means of stock information such as sire/ 
dam IDs, herd of origin, date of birth etc.   The ‘tag’ is composed of a rice-grain-sized glass 
encapsulated silicon chip that is implanted with a hypodermic-type needle into the animal in a 
specific place (e.g. ‘into neck ligament on left side half way between poll and wither, 5cm below 
the mane’). 

Progeny testing traits 

Progeny testing is a long process, with results not really evident for 10 – 15 years.  So selection 
should take place for the anticipated system in 10 – 15 years time.  For Pakistan one might 
assume that general management practices will have improved and stocking rates will have 
become more appropriate over this time period, and selection should be done on farms where 
animals are managed with these improved conditions. 

Bulls are currently selected only by their daughters’ milk volume.  Pedigree and production 
records are scanty and usually not in electronic form.   
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Production   

Currently only milk weight (a surrogate for volume) is measured.   As milk volume is negatively 
correlated with fat and protein percentages, long term selection only for this trait is almost 
certain to result in a decrease in fat and protein percentages, causing reduction of the nutritional 
quality of a given volume of milk.   Measurement of fat and protein needs a sophisticated 
collection of expensive machinery and skilled operators and maintainers, which may be stretching 
the available resources of the Pakistan dairy industry for some time in the future.  

Perhaps a farmer assessment of compositional quality could be devised; whilst this would be far 
less accurate than direct measurement, it might be sufficiently accurate to prevent a decline in 
milk quality that would result from selection on volume alone. 

Longevity 

In production systems such as dairying where an animal takes a couple of years to be gestated 
and raised to mating age, longevity means a longer productive life.   It also implies that the long 
lived animal should itself be more productive, producing more milk and saleable offspring.   
Another, better but similar trait is lifetime profitability, where the total costs and incomes 
associated with the animal is used.  This is a more complicated trait to record as it could include 
adjustments for numbers of pregnancies and associated intercalving intervals.    

Beauty /Functional conformation/type 

Conformation traits such as teat size and placement may be associated with mastitis or somatic 
cell count; legs and feet conformation may be linked to lameness but evidence for such 
associations need to be assessed.  In many populations such links are weak or non-existent.  

Beauty could also be described as a collection of traits that do not directly contribute to profitable 
production such as coat colour or horn curvature to bring joy to their owners.   It is debatable as 
to whether farmers should be allowed to get joy from livestock conforming with their idea of 
beauty, or whether farmers should just learn to like the look of a functional commercial animal. 

Temperament 

Temperament is may be largely the result of handling, and is usually lowly heritable.  

The Pakistani cow population is generally Bos indicus or mixed Bos indicus/taurus.  Bos indicus 
breeds are considered by some to require ‘sensitive handling’ because of their superior 
intelligence, whilst others regard them as very flighty because of low intelligence.   

Over that last 20 years animal handling programmes based on the findings of many animal 
behaviourists such as Dr John Barnett and Prof Paul Hemsworth (animal behaviourists at 
Melbourne University Werribee campus) have demonstrated that improved animal handling 
techniques have not only improved animal and handler welfare overall but have also had positive 
effects on farm profitability. 

Likeability 

The perfect cow is fertile, lives a long time, is beautiful to behold, has a wonderful temperament, 
produces lots of high quality milk, makes efficient use of feed and needs little medical care.  In the 
absence of an extensive recording system, likeability scoring could be a good surrogate. 

The measuring system could be something like:  

 I can’t stand this cow – she is going onto the sale truck next week  

 I don’t really like this cow but I am short of replacements 

 This cow is ok but I would prefer not to use her to breed replacement cows  

 I would like my  herd to have more animals like this one 

 This is one of my favourite cows and I wish all the cows in my herd were like her 
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Likeability is cheap to record and is one of the traits used in Australia that has been found to be 
a good predictor of longevity (herd life).  It is positively correlated with many other desirable 
traits including production. 

Training/extension projects 

Many of these training projects could be part of a major project such as stock identification or 
progeny testing. 

PhD  

 Selection indices for cow and buffalo sires for the Pakistani dairy industry.   This would be 
a reasonably mathematical project, requiring the calculation of economic weights and 
learning about selection index theory and practice.  Further study of Bayesian statistics, 
probability and computing skills in AWK, ASreml, and FORTRAN would be useful. 

 Investigation of lactation curves for Sahiwal cows and for Nili-Ravi buffaloes, including the 
effect of various stages of pregnancy on these curves. 

 Calf rearing and future cow health & productivity in Pakistan. 

 Temperament in Nili-Ravi buffaloes: a study of the genetic component. 

 Animal welfare:  maximising the positive, minimising the negative experiences of dairy 
animals in Pakistan (Animal Science Behaviour Department and Faisalabad University) 

Masters 

Both of the following two projects would include genetic, risk and cost effectiveness analyses, and 
would be suitable for Australian or Pakistani students: 

 Modelling the genetic improvement that would result from using bull calves from an elite 
commercial dairy farm (such as JK dairies in Rahim yar Khan) as field bulls. 

 Modelling the genetic improvement that would result from sourcing bull mothers for 
contract matings from an elite commercial dairy farm (such as JK dairies in Rahim yar 
Khan). 

 

Short courses/extension 

Short talks/demonstrations/posters/banners 

These would be aimed at farmers, farmer groups, veterinary assistants and the general rural 
population, and would initially aim to merely introduce ideas for further implementation.  Once 
the ideas have become familiar, further reinforcement, discussion and education as to how to 
implement the ideas could occur.. 

 Calf rearing with welfare handling (for farmer groups and or extension officers). 

 Genetics for Farmers:  a series of banners / posters showing how good management AND 
appropriate genetics can improve lifestyle and profitability. 

 Maximise the positives. Minimise the negatives.  How good animal handling can make you 
happy, healthy and wealthy. 

Professional ‘Winter Schools’ 

These winter schools would be aimed at professional workers in the agricultural industry.   

Many agricultural workers in Pakistan have had no university education, but have broad 
experience and great competence.  They are beyond university education (they have maturity, 
work and family commitments, life experience and expertise).   Though they have enough English 
to communicate, they could not easily fit into a university course, but would benefit from short 
relevant courses.  They need skills in areas such as basic economics, genetics, business 
management and animal science.  Short courses could be tailor-made for groups of them.   
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An additional benefit of these courses would be that the trainees might stay in their present jobs, 
rather than being promoted to the unproductive higher levels of government bureaucracy. 

They would be free of charge and accommodation would be provided, but no per diem or travel 
allowance would be payable.  It may be worth having a compulsory unit such as ‘Animal handling 
skills for increased profitability.’ 

 Statistics course (Peter Thompson) disguised as a refresher course.  2 days, for 30 people, 
maybe two courses. 

 Statistical Programs e.g. R (Peter Thompson) and AWK (David McGill) One or two days, 
needs computer lab. 

 Database design e.g. Access course (David McGill) including file manipulation and ‘why 
you should never use Excel on your database.’  Two days.  Needs computer lab. 

 Mixed Model Estimation and Prediction e.g. ASreml for Dummies (Arthur Gilmore).  
Needs computer lab. 

 Progeny testing design:  genetic and selection index theory (Julius van der Werf, UNE).  
This would be aimed at Pakistani professional animal breeders, many of whom already 
have PhDs or Masters degrees. 

Costs 

Many costs are at this stage difficult to calculate:  the best approach would be to work out the 
rough cost of a pilot project, and then undertake it as a feasibility study.  This would then give a 
much better idea of costs, feasibility and logistical requirements. 

Costs of electronic identification 

Table 1 shows the possible total cost for electronic tag usage.  This campaign might appear costly 
but would be actually be cost effective -  most of these costs are already incurred for current 
tagging and  the only additional cost would be the increase in cost of a good quality (electronic) 
tag that last longer than the present tag, and the cost of the scanner (about 2 cents per animal) 

Table 1 Possible  costs of electronic tag use 

 

 

Livestock theft is a major problem and causes much civil strife, so electronic tagging would reduce 
security problems.   

 Possibly the best agency to undertake this pilot tagging exercise would be the Pakistani Army 
Veterinary Corps, because of its current involvement and experience in animal husbandry, and its 
logistical experience to handle the tagging of nearly 150 million animals (of which about 60 million 
are cows and buffaloes). 
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Support from Australia could involve setting up recording systems, advice, training and supply of 
tags for a pilot project.   

Post Graduate courses 

Costs of postgraduate programs are generally fairly well known, but some variation exists 
between institutions and countries.  If students are placed in non-university establishments the 
global costs may increase dramatically as such institutes use student fees to improve their 
budgets. 

Costs for non-postgraduate programs are best calculated initially on the results of small pilot 
projects.  Hidden or unforeseen expenses will then tend to be discovered and appropriate 
budgets calculated. 

Masters and PhD programs are usually subsidised by the government for local students, and 
overseas students often get substantial discounts.  Maintenance costs include food and 
accommodation, health insurance etc.  Travel includes project-associated travel by student and 
supporting staff, and initial travel to and from Australia.  Bench fees vary enormously, and can be 
as much as AUD500,000 per year, depending on the project.  Support services include office 
accommodation, heating/cooling, basic bench-top computer and internet access. 

Table 2  Annual global costs for students over 4 years (assuming 5% annual increase) 

course 
annual 

fees maintenance 
bench 

fee travel 
support 
services total 

masters 
      

19,000     36,000  
     

16,000  
           

6,000  
         

21,600  
      

98,600  

PhD 
      

19,000     36,000  
     

18,000  
           

7,200  
         

21,600  
    

101,800  

 

The table below is a very approximate estimate of the global costs for international students 
studying in Australia following Masters (18 months) and PhD courses (3.5 years) starting in 2010, 
assuming few covert government subsidies and an inflation rate of 5% a year.  Program costs 
would be increased by attrition (which may typically increase program costs by about 30 - 50%).  
Further costs are incurred for language training if necessary.  These fees assume no clinical studies 
or laboratory work. 

 

Table 3  Costs for Higher degree courses 

  year 1 year 2 year 3 year4 total 

Masters 
        

98,600  
        

51,765      
      

150,365  

PhD 
      

101,800  
      

106,890  
      

112,235  
        

58,923  
      

379,848  

 

The minimum cost per Masters may be about AUD150,000, cost per PhD about AUD380,000. 

 

Winter schools costs would be calculated from: 

 Time cost of lecturers and organisers 

 Travel costs for lecturers and organisers 

 Hire of venue and facilities 

 Hire of further equipment required 
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 Accommodation for lecturers, organisers and participants 

 Full catering for lecturers organisers and participants 

These costs would vary according to the location and length of the course, and the time costs of 
the lecturers and organisers. 
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