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1. I ntroduction

A Consultants Meeting was held at IAEA, Vienna from 21-24 August 2000 to discuss the need
for, and to develop an FAO/IAEA Co-ordinated Research Project (CRP) to demonstrate increases in
the productivity of small scale market oriented dairy systems using an integrated approach to improving
nutrition, reproductive management and disease control.

The meeting was attended by fiv e consultants with expertise in specific aspects of research and
development in dairy production, three external resource persons who were funded from their own
ingtitutes, a staff member of FAO’s Animal Production Service, a representative of the IAEA’s
Department of Technica Co-operation and staff members of the Joint FAO/IAEA Division's Sub-
programme on Animal Production and Hedlth. The list of participantsis given in Annex 1.

The specific objectives of the meeting were to:
Review the current research thrusts that are relevant to the objectives of the project,
recommend areas that should be included and determine the most appropriate modalities for
supporting these activities,
Define the scientific scope of the project and recommend appropriate technologies and
methods that should be applied in field and laboratory studies for obtaining the necessary
information;
Review the background document which has been prepared and make appropriate
improvements and modifications; and
Develop work plans, time scales, schedule of Research Co-ordination Meetings (RCMs) and
the project framework matrix.

The meeting was formally opened by Dr Martyn Jeggo, Head of the Animal Production and
Hedth Section, who outlined the Sub-programme’s mandate, medium-term strategy ad how the
planned CRP fits into this strategy. Dr Oswin Perera, the Scientific Secretary of the meeting, outlined
the previous activities of the Sub-programme in animal nutrition and reproduction, discussed the
background to the proposed project, and presented the objectives and expected outcomes of the
mesting.

The consultants and resource persons presented reviews on aspects of relevance to the
proposed CRP. Subsequently, discussions were held in plenary sessions and in small groups to develop,
modify and/or improve specific aspects of the draft project document. Finaly, conclusions and
recommendations were drafted, discussed and adopted.

In closing the meeting Dr. Martyn Jeggo thanked the consultants and resource persons for their
contributions and confirmed the intention of the Joint Division to provide funding for this CRP from
January 2002. The meeting agenda is given in Annex 2 and the summaries of presentations are in
Annex 3.

2. Conclusions

21. The consultation reviewed the Sub-programme’s activities and Medium-term Strategy and fully
supports the justification for a CRP on an “Integrated Approach for Improving Small Scale
Market Oriented Dairy Systems’.

22. This CRP intends to build upon the human and indtitutional resources dready developed in
FAO/IAEA Member States through previous and on-going projects. It will utilize nuclear and
related techniques that have been developed through the Sub-programme to bring solutions to
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problems of dairy farmers in an integrated manner, and will ako explore the potential of new
nuclear techniques to evaluate nutritional status and reproductive potential of ruminants.

There is substantial comparative advantage of the Joint FAO/IAEA Programme in undertaking
this integrated research project, but it will need other collateral support and partnerships, for
example with the Anima Production and Hedth Depatment of FAO, and with other
international organizations such as the International Livestock Research Ingtitute (ILRI) and the
International Foundation for Science (IFS).

The CRP, if successful, will greatly improve the uptake and adoption by farmers of technologies
arising from research. It will enhance team building in interdisciplinary research and problem
solving skills of National Agricultural Research Systems (NARS).

Recommendations

Recognizing the availability of potentialy important technologies developed previoudy through
the Sub-programme, the consultation strongly recommended the need for a CRP to demonstrate
integrated application of these to resource-poor dairy farmers, extension personne and
development agencies.

The CRP should be initiated and conducted according to the project document developed during
this Consultants' Meeting (attached).

An interdisciplinary team is an essential prerequisite for participation in the project and should be
strictly applied in order to ensure success.

The existence of a nationa programme in dairy development should be considered essential for
participation. The CRP should be linked as far as possible to projects funded by national
programmes and external donor agencies.

This CRP should target the small scale market oriented dairy production system, which has been
identified as having the potentid for improvement.

The CRP should be for a duration of five years. In view of the multidisciplinary nature of the
research, involving a team of investigators, contracts are likely to require a minimum of $10,000
per year per holder.

Conddering the different disciplines and regions to be covered, it is likely to require a minimum
of 5 agreement holders.

FAO should aso look for sources of additiond funds to complement the research an
development effortsin partnership with IAEA and NARS.

The first Research Co-ordination Meeting (RCM) should be held as soon as possible after the
award of Research Contracts and Agreements, and should include training on Participatory
Rurd Appraisa (PRA) and related survey methodology together with reinforcemert of team
management skills.

3.10. Isotope techniques to be used in the CRP include the following:

N and *?°I-Iabelled Bovine Serum Albumin (BSA) based tannin assays for studies on feeds
and forages,



|-1abelled progesterone  for radioimmunoassay (RIA) to measure progesterone and

relevant metabolic hormones (IGFI, Insulin, Leptin) in milk and/or blood of cattle;
Enzyme-Linked Immuno-sorbent Assay (ELISA) and Polymerase Chain Reaction (PCR)
based technologies for differential disease diagnosis.
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Dr. Manuel Sanchez - Feed Resources Group, Animal Production Service
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Dr. Martyn Jeggo - Section Head

Dr. Oswin Perera - Technica Officer (Scientific Secretary)
Dr. Harinder Makkar - Technical Officer

Dr. Daniel Ezeokoali - University of Trinidad (on Sabbatical)
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Dr. Axel Colling - Quality Assurance Co-ordinator
Dr. Mutasem Khadra - Technicad Assistant
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Ms. Elizabeth de Oliveira
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Consultants Meeting on the Proposed Co-ordinated Research Project (CRP) on
“Methodologiesfor demonstrating increasesin the productivity of peri-urban dairy cattle
and ensuring safety and quality of milk using an integrated approach to nutrition,
reproductive management, hygiene and disease control”

21-24 August 2000
Vienna I nternational Centre, Austria
(Room A22-10)

AGENDA

MONDAY, 21 AUGUST

09.00- 09.15 Opening Remarks.
Dr. Martyn Jeggo (Head, Animal Production & Health Section)

09.15- 09.45 The medium-term strategy for the FAO/IAEA Animal Production and Health
Sub-programme and how this CRP will contribute to it.
Dr. Martyn Jeggo

09.45- 10.15 Focus of the anima production component of the AP&H Sub-programme,
background to the CRP and objectives of the meeting.
Drs. Oswin Perera, Harinder Makkar & Mario Garcia (AP&H
Section and AP Unit)

10.15- 1045 Coffee
Session 1 Presentations by consultants - Chairperson: Dr. Arend Nell
10.45- 11.30 The International Foundation for Science— its approach to capacity building in
the developing world.
Dr. Ingrid Leemans (IFS, Sveden)
11.30- 12.30 Peri-urban dairy production systems in developing countries: characteristics,
potentia and opportunities for improvement.
Dr. C. Devendra (Malaysia)
12.30- 14.00 Lunch

Session 1 Presentations by consultants- Chairperson: Dr. Ingrid Leemans
(Contd.)

14.00- 15.00 Therole of IGFs and leptin in nutrition-reproduction interactions and their



15.00- 16.00

16.00 - 16.30

16.30- 17.30

18.00

potential application as indicators of nutritiona adequacy and predictors of
reproductive performance in dairy cattle.

Dr. Dominique Blache (Australia)
Use of asurvey form to assess gross economic opportunities and increase the
commitment of the dairy farmer to problem solving - potential gpplication within
the CRP.

Dr. Ken Nordlund (USA)
Coffee

Experience with the holistic survey instrument, computer databases, and
statistical andytical methods for the peri-urban dairy sector in developing
countries.

Drs. William Goodger and Tom Bennett (USA)

Cocktail reception

TUESDAY, 22 AUGUST

Session 1
(Contd.)

08.30- 09.30

09.30- 10.30

10.30—- 11.00
11.00- 11.30

Session 2

11.30- 13.00

13.00- 14.00

14.00- 15.30

15.30- 16.0

16.00—- 17.00

17.00-17.30

Presentations by consultants- Chairperson: Dr. C. Devendra

Application of improved management and nutrition technologies for small-holder
dairy production and their adoption farmersin developing countries.
Dr. Mike Bryant (UK)

Socio-economic issues in smal-holder dairy production and the role of
international support for achieving sustainable improvements.
Dr. Arend Nell (Netherlands)

The disease component — general issues

Dr. Martyn Jeggo (AP&H Section)
Coffee

Review of draft CRP document and identification of tasksfor group work
Chairperson: Dr. William Goodger

1. Background

2. Objectives

3. Strategy
Lunch

4, Scientific Scope

5. Requirements

6. Operational aspects
Coffee

7. Outputs
8. Funding

Assignment of participants to Working Groups



WEDNESDAY, 23 AUGUST

09.00—-12.30

12.30- 14.00

Session 3

14.00—- 15.30

15.30- 16.00

16.00-17.30

19.30

Group work to develop the Project Document for the CRP
Lunch

Plenary group presentations and discussion
Chairperson: Dr. Dominique Blache

Presentations by group leaders (3 x 20 min)
Discusson

Coffee
Group work continued

Heurigen

THURSDAY, 24 AUGUST

Session 4

09.00- 10.30

10.30- 11.00

11.00- 12.30

12.30- 14.00

Session 5

14.00—- 16.00

16.00

Conclusions and Recommendations
Chairperson: Dr. Ken Nordlund

Drafting conclusions and recommendations
Coffee

Finalization of conclusions and recommendations
Lunch

Finalization of Project Document
Chairperson: Dr. Mike Bryant

Presentations by group leaders (3 x 20 min)
Final Discussion

Closure of meeting



Annex 3 — Abstracts of Presentations by Consultants

Peri-urban Dairy Production Systemsin Developing Countries. Characteristics, Potential
and Opportunitiesfor Improvement

C. Devendra
International Livestock Research Institute (ILRI)
P.O Box : 30709, Nairobi, Kenya
(Contact Address: 130A Jalan Awan Jawa, 58200 Kuala Lumpur, Malaysia)

Peri-urban dairy production systems in developing countries are discussed with reference to
type of systems, their characteristics, potentia, and opportunities for improvement. Three types of
dary sysems ae identified and described: smdlholder systems, smdlholder co-perative dairy
production systems, and intensive dairy production sysems. The first two systems are by far the
most important, and are associated with increasing intensification. Buffaoes are especidly important
in South Asia, but esewhere dairy production mainly involves Holstein-Friesian cross bred cattle.
Dary goas are important in some countries, but are generdly neglected in development
programmes. The expandon and intendfication of peri-urban dary production is fudled by
increased demand for milk with associated problems of milk handling and digribution, hygiene and
environmenta pollution. The mgor constraints to production are inter dia, choice of species, breeds
and avalability of animas, feed resources and improved feeding systems, improved breeding,
reproduction, and anima health care; management of anima manure, and organised marketing, and
market outlets. These congraints provide mgor opportunities and chalenges for research and
development to increase dairy production, efficient management of natura resources, and improved
livelihoods of poor farmers. Specific areas for research are identified, as dso the need of a holigtic
focus involving interdisciplinary research and integrated natural resource management, in a shared
partnership between famers and scientists that can demondrate increased productivity and
sugtainable production systems.  Suggestions for performance indicators for such systems are
indicated.



TheRoleof IGFsand Leptin in Nutrition-Reproduction Interactionsand their Potential
Application as Indicators of Nutritional Adequacy and Predictors of Reproductive
Performancein Dairy Cattle

Dominique Blache
Department of Animal Science, The University of Western Australia
Nedlands 6907, Australia

The interaction between nutrition and reproductive activity has been described in both wild
and farm animas. The lactating cow is one of the very best examples of this interaction. During
lactation, the length of time spent in negative energy baance around parturition seems to be an
important factor controlling the delay to return to breeding after parturition. The mechanism by which
nutrition regulates the reproductive system is not fully understood in lactating dairy cows or indeed in
any other Stuation in ruminants or mammals in generd. However, to be effective, anutritiond sgnd
should ultimately act on a least one of the 3 regulatory Stes in the reproductive axis— the brain, the
pituitary gland and the gonads. Nutrition is likely to involve metabolic sgnds that could act directly
on one of these targets or it could interfere with other regulatory mechanisms such as the feedback
by gonadd seroids on gonadotrophin secretion. In this presentation, we will use examples from
laboratory rodents and ruminants, and from dairy cettle where they are available, to examine how
IGF1 and leptin, anongst severa other blood metabolites and metabolic hormones, could be part
of the link between nutrition and reproduction in the postpartum dairy cow. A numbe of studies
have proposed a role for IGF-1 in the control of postpartum anoestrus and the framework of the
current hypothesis will be presented. The role of leptin is il not clear for ruminants in generd, but
especidly in cattle, because leptin was anly recently discovered (about 6 years ago) and because a
reliable radioimmunoassay for bovine leptin only became available snce 1999. The possibilities and
resrictions of a role for leptin in the control of reproduction by nutrition will be discussed. To
conclude, we will examine the use of these two hormones as potentid indicators of the adequacy of
nutritional status for reproductive function and we will introduce insulin as ancther potentidly
important predictor.



Application of Improved Management and Nutrition Technologiesfor Small-holder Dairy
Production and their Adoption by Farmersin Developing Countries

M.J. Bryant
Department of Agriculture, The University of Reading,
Earley Gate, P.O. Box 236, Reading RG6 6AT, UK

The objectives of this presentation are to consider some of the factors concerned in the
goplication of technicad change to smal-scae dairying and the adoption of change by farmers. The
presentation will condder (1) the motives of the smal-scde dary famer, (2) the smal-scde dairy
farmer’s own perceptions of his problems and needs, (3) how farmers dedl with the two fundamental
technologies implicit in dary farming, feeding their animas and getting their cows in cdf, and (4)
dissemination routes most favoured by smdl scale dary farmers. The geographica focus of the
presentation is East Africa, aregion associated with considerable progress and success in small-scae
dairying (Kenya) aswdl as dairying projectsin their early development (Tanzania).

The concerns of amdl-scale farmers have been characterised; thus the farmers have multiple
objectives, their households have low capacity to bear risk, their livestock enterprises are often
integrated with cropping activities, and their livestock are often expected to ke multi-functiond.
Some of the expected implications for smdl-scde dairy farmers are that: (1) inputs (including feed)
are low and therefore milk yields are expected to be low; (2) inputs are often matched to output o
that a reduction in milk price reaults in areduction in concentrate alowance for the cows; (3) the use
of time and cash are optimised, implying that priority will not be given to catle if other farm
enterprises seem financidly more dtractive. Perhgps not surprisingly, attitudes and systems vary
within the farming community, alowing sub-groups of amdl-scde dairy farmers to be identified and
defined. Thus some farmers emerge as more specidist or entrepreneuria than others, prepared to
make greater investment in return for higher outputs. Attitudes and activities dso differ according to
location. Smdl-scae farmers close to urban centres may well have off-farm employment, diverting
their attention from their cows.

The problems faced by smdl-scde dairy famers are diverse but some common threads
emerge from a number of different sudies. Aswel asthe usua farmer concerns about the low prices
received for their product and the high price of inputs, the availability of working capitd appears to
be a generd anxiety. Poor feeding practices, partly consequent on weether but aso a result of cash
shortages, are widdly recognised. Animal diseaseis aso a generd source of concern. It is clear from
famer conaultations that farmers do respond to these problems with technica innovations
appropriate to their resources. Often these innovations represent adaptations to the limited inputs
avalable or affordable. Thus long inter caving intervas, probably a function of chronic under feeding
as wdl as difficulties associated with bull availability, are countered by exploiting the long flat
lactation curve associated with the falure of the cow to pesk in early lactation as a result of the
inadequate feeding. Cows are milked for many months, often with no intervening dry period
between lactations. Although this maintains milk production, the production of replacement heifer
cavesisjeopardised by the long calving intervals, threstening the sustainability of small-scale dairying
at both the household and nationd level.



It follows from the above that smal-scde dairy farmers have limited capacity for technica
change. However, in some aress, the very adoption of small-scae dairying over the past few yearsis
aufficiently novel to illustrate that its practitioners are prepared to adopt change if the proposds are
conddered feasible within the recognised congraints. Sometimes innovations fail to get to farmers
because of inadequate extension sarvices, athough increasing access to the internet may signd rapid
change in some regions. However, it isalso clear that scepticism remains widespread. Recent studies
indicate that, in some aress, extenson sarvices have limited success a disseminating innovation.
Farmers preferred sources of information are their churches and organisations such as women's
groups rather than scientists and government extension agents.

Although peri-urban smdl-scade dairying can be identified as a largdy market- orientated
activity, it is clear that the risk-limiting, enterprise-optimising outlook of the small farmer frequently
prevals. It must be recognised that the availability of cash, the main congtraint and concern of most
gmdl-holder households, remains the mgor limiting factor to the adoption of technicd change. It is
equaly dear that to achieve greater productivity and sustainability, greater investment, particularly in
animd feed, is essentid. Adaptive research mugt attempt to achieve a compromise between these
two redlities. In addition, the research must be carefully targeted from the outset @ farmers and the
groups and organisations that are postioned to influence farmers. This will require taking
stakeholdersinto the project from the art.



Socio-economic Issuesin Smallholder Dairy Production and the Role of International
Support for Achieving Sustainable |mprovements

A.J. Nell and J.B. Schiere
International Agricultural Centre, P.O. Box 88, 6700 AB Wageningen
The Netherlands

In many developing countries urban and peri-urban agriculture is becoming increasingly
important as a source d food for the city. A great variety of urban and peri- urban agriculture and
livestock production sysems are developing, ranging from large intensve market-oriented and
factory type production units to smdl backyard family subsistence production; from landless farms
exclusvely based on externd inputs to more land-based production in the city outskirts and peri-
urban aress, partialy or entirdly based on farm grown inputs. The production systems aso range
from units established by wedthy busness people looking for good investment and profit
opportunities, and sometimes making use of thelr connections to circumvent some of the city
regulations, to impoverished city dwellers who depend on thelr livestock as their main source of food
and income. Urban and peri-urban livestock (including dairy) production sysems exist with dl
possible variations and combinations between these extremes, in terms of scale, type, function etc.

Landless, intensive,
All livestock indoor,
Depending on external
inputs

Commercid,
Large-scde
M arket-oriented

Subsistence,
Small-scale
Family type

Land based
‘extensive’

Farm-grown inputs
(self-sufficient)

The producers take advantage of the production opportunities exigting in the urban aress,
eg. maket opportunity, infrastructure, production inputs, chegp labour, lack of regulaions, tax
exemptions, etc. The result is alarge variation of highly complex production syslems which form an
important economic activity in and around the cities, and which give an important contribution to the
supply of food and possibly to the socid fabric of the city. Urban agriculture (UA), and this includes
the peri-urban dairy production system (PUDS), is highly complex and its success (provide food for
the city, contribute to poverty dleviation, improve the postion of women) or failure depends on an
equa number of interacting factors. Success and failure is dso amatter of perception; success for the
producers might be felt as afalure for the city planners.

In looking & smal and medium scade commercid dary farms it is important to redise and
understand the divergity of farms and farmers. Dutch research has identified 4 main farming stylesin



pig farming, the same type of farming styles could probably be identified in commercid farming in
developing countries.

Farmers preferences and priorities (sow farms, the Netherlands):

CRAFTMANSHIP
Production oriented

HERITORSHIP

. . ENTREPENEURSHIP
Family oriented

Market/profit oriented

TENDERSHIP
Animal/nature
oriented

Such a framework for different farming styles explains priorities and preferences of the
farmer and the type of messages the farmer might be interested in. Maximisation of the (short-term or
even |ong-term) economic result is by no means dways the main am of the farmer, sustainahility,
maintenance of family property and conservation of nature are dso frequently guiding principles for
interventions in farm management.

Research into the opportunities and the sustainability of the commercid smdl to medium scae
dairy production system should involve a careful and thorough analysis of the system. It should not
only include the direct biophysicd relations eg. production inputs (nutrition, heglth, reproduction,)
but aso the more indirect reations with its surroundings and the environment. An andlysis should leed
to an understanding of the different perceptions of the issues by the different stakeholders. It would
include:

Andyss of the sysem and its externd relaions with the am to describe the variaions and
the patterns in the systems rather than describe an average and an immediate short-term
problem.
Stakeholder andysis: who are the stakeholders, who have an interest (positive or negative) in
dairy production e.g. the producer (mae — femde — children), consumers, neighbours, public
hedth authorities, ministry of Agriculture, city planners, environmenta authorities etc.
Based on the stakeholder analysis, the development of a systems hierarchy and a SWOT
(strengths, weeknesses, opportunities and threats analysis): what is their perception of the
positive and negative issues of the system and their ‘solutions' or rather coping Strategies.
Participatory approach: during the whole implementation of the project a participatory
approach should be followed, as many of the interested parties as possible should be
included and consulted in the andysis, problem formulation, implementation of research,
evauation of results and formulation of the proposed interventions.
Such an approach will result in a more comprehensive view on the issues of the system, its
complexity and its variaion. It will make clear that Smple standard solutions are probably not
avalable and will not contribute to a sustainable solution.



