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Dear Colleague,

During the past year or so, 3 of the Coordinated Research
Programmes operated by the Section came to an end and a further
2 Programmes will be completed within the next month. With the
completion of these Programmes and the closing of the 47 Research
Contracts and 15 Research Agreements with the participating
institutes concerned, the Section's CRPs clearly now involve
significantly fewer collaborators than before, although that
number is still very large (i.e. about 110 institutes). The
completion of work under a CRP doesn't mean that the Programme
is finished - the results of that work have to be prepared for
publication. As those of you who have attended a final Research
Coordination Meeting can verify, this task is sometimes painful
and always time-consumingJ Nevertheless, it has to be done, and
I suppose the aspect of the Section's activity that stands out
for me over the past months, has been the enormous amount of work
that has gone into preparing CRP results and deliberations from
Consultants' Meetings for publication. I'm glad to say, however,
that this work has resulted in our being able to get our
publications out very gulckly after our various final RCMs and
other meetings. For example, the publication from our
Consultants Meeting on Methane Emissions from Agriculture and
that from the Final RCM of our CRP on Feed Supplementation
Strategies (both of which were held in April 1992) came out in
November, and their contents are described in this Newsletter.
Likewise, the results from our two African CRPs (on animal
production and trypanosomiasis diagnosis) have now been written
up and edited, and should be published by April of this year,
i.e. again only about 6 months after the final RCMs. A further
point about all of these publications is that they are available
free-of-charge to anyone that reguests a copy. Availability of
funds to purchase these books should therefore not be a
constraint for those that are interested in having them!

In this edition of the Newsletter, you will also see that
we have advertised two new Coordinated Research Programmes.
These are open exclusively for African institutes and when fully
ready for implementation around the middle of 1993, they will
redress the present geographical imbalance with respect to our
CRPs which presently favours the Latin American region as the
major recipient of Research Contracts. These Programmes will
also bring our overall Research Contract programme up to the
strength it enjoyed at the beginning of last year!

The Technical Cooperation programme which the Section is
responsible for implementing in Member States continues to go
from strength to strength and the recently published schedules
for TC activities in the 1993-4 biennium show that a total of
over 65 projects have been approved in *:he field of animal
production and health. Most of these are national projects, but
we also have 3 Regional projects (1 in Latin America and 2 in
Africa) which will provide support to national and regional
activities not necessarily covered by national TC projects. In
addition, two Regional Training Courses (in Asi- and Africa) were
approved for 1993 and details of the scope and of the application
procedure for these are given in the Newsletter.



It is worth pointing out again that the procedure for
applying for an IAEA-TC project is quite different from that for
a Research Contract in that a TC project must first be approved
by the relevant Government office in the requesting country
before it is sent on to Vienna for consideration. Since the
funding cycle for TC is also one of 2 years and applications to
IAEA must be received 2 years before a new cycle begins, those
considering applying for TC support during the 1995-6 cycle
should start soon to complete the necessary proposal forms.
These must reach the IAEA before the end of 1993 with the
appropriate official signature. No such Government approval is
normally required for Research Contracts. These simply need the
signature of the chief investigator and the Director of the
institute concerned before being sent to Vienna. Also, a
decision about funding a Contract proposal can usually be made
within 3 months of its receipt by the IAEA. This point should
be borne in mind by those thinking of applying for Research
Contracts under the two CRPs which are described later.

Staff-wise, the Section has seen quite a few changes over
the past 6 months. In the first place, Martyn Jeggo, who was our
Regional Technical Cooperation Expert for Africa over the past
7 years, has replaced Trevor Wilson as Technical Officer and will
now have wider geographic responsibilities towards our animal
health activities. Martyn is replaced as Regional African Expert
by Roland Geiger who was formerly an Associate Professional
Officer funded by Germany, and Roland himself has been replaced
by Dierk Rebeski who will work in the Laboratory Unit at
Seibersdorf. In addition to these "reshuffles" and the welcome
addition of Dierk to the staff, two Technical Officers funded by
the Government of the Netherlands - Camille Ooijen and Jan
("Kees") Plaizier have left the Section following the completion
of their programmes. Camille, who ran the CRP on
trypanosomiasis, is seeking a new position with Dutch technical
cooperation, while Kees has now enrolled for a PhD at the
University of Guelph under Professor G. King. Camille and Kees
both gave tremendous service to the counterparts in Africa taking
part in their respective programmes as well as to the Section's
programme in general, and they are going to be badly missed by
us all. It goes without saying that we wish them both all the
best and that we look forward to continued collaboration in the
future in implementing our various programmes.

With very best wishes for 1993,

James D. Dargie
Head, Animal Production

and Health Section



(A) STAFF

(1) IAEA Headquarters, Joint FAO/IAEA Division of Nuclear
Techniques in Food and Agriculture, Vienna International
Centre, Wagramerstrasse 5, P.O. Box 100, A-1400 Vienna,
Austria

Biorn Sigurbiornsson. Director, Joint FAO/IAEA Division
Waldemar Klassen. Deputy Director, Joint FAO/IAEA Division

Animal Production and Health Section

James D. Dargie. Head of Section
Mario Garcia. Technical Officer, Latin America
Roland Geiger. Regional Expert, Africa
Martyn H. Jeggo. Technical Officer
Jorge Moreno-Lopez. Regional Expert, Latin America
Camille Ooiien. Technical Officer, Africa
Oswin Perera. Technical Officer, Asia
Jan Plaizier. Technical Officer, Africa

Secretarial Staff:

Camilla Odinius
Rosario Leon de Milliner

(2) Agricultural Laboratory, Animal Production Unit of the IAEA
Seibersdorf Laboratory, A-2444 Seibersdorf, Austria

Peter Wright. Head of Unit
Eugene van Rooii. Associate Professional Officer
Ernst Nilsson, Associate Professional Officer
Dierk Rebeski. Associate Professional Officer

Technical Staff:

Mamadou Lelenta. Laboratory Technician
Marina Nagj. Laboratory Technician
Cynthia Hoffmann. Laboratory Technician
Martha Barmasch. Cost-free Assistant

(B) PAST EVENTS

(1) FAO/IAEA Regional Training Course for Europe and the Middle
East on "Isotope Techniques in Animal Nutrition and
Reproduction Research". Nicosia. Cyprus. 21 September - 16
October 1992

This Course took place at the Agricultural Research
Institute of the Cyprus Ministry of Agriculture and Natural
Resources and was attended by 16 participants from 12 countries
in the Region. During the Course, the focus was on the feeding
and reproductive management of dairy cattle and sheep and goats
kept under Mediterranean or other harsh environmental conditions,
and emphasis given to inter-disciplinary approaches to the study
of animal production systems, to interactions amongst the various
factors that affect productivity and the use of indigenous
resources, especially feed.



Drs.E.R. Orskov, J. Robinson and D. Whitaker of the UK, and
Prof. P. Glatzel (Germany) assisted with the Course, but the bulk
Of the lectures and practical classes were given by staff of ARI
including: Dr. S. Economides, M. Hadjipanayiotou, A. Mavrogenis,
C. Papachristoforou, C. Photiou and A. Photiou. The lectures,
laboratory practicals and the field visits were considered to be
of the highest standard and to have substantially improved the
participants' knowledge of animal nutrition and reproduction as
well as of interactions between these two.

FAO and IAEA would like to thank all the trainees and
lecturers for their enthusiastic participation in the Course.
They would also like to express their appreciation of the
untiring efforts made on their behalf by the Cyprus Ministry of
Agriculture and Natural Resources and the staff of its
Agricultural Research Institute to ensure that everything to do
with the Course was so well planned and implemented. In this
regard, special mention must be made of Dr. S. Economides and his
team in the Animal Production Section for their tremendous
hospitality and great willingness to share their scientific know-
how.

(2) Second Research Coordination Meeting of FAO/IAEA/SIDA/PARC
Coordinated Research Programme "Sero-monitorinq of Rinder-
pest Throughout Africa - Phase II". Entebbe. Uganda. 21 -
25 September 1992

This meeting was held in conjunction with the 4th East and
Central African PARC Coordination meeting and thus as well as the
research contract and agreement holders from this CRP, 14
rinderpest national coordinators were also present to discuss the
results given.

Reports were given from 19 African countries on their sero-
monitoring activities during the past 12 months. Although the
levels of immunity varied greatly it is clear that in most
countries in the region, PARC supported vaccination programmes
are now underway and levels of immunity are beginning to move
towards the goal of 85% (the level of immunity in cattle at which
it is estimated that neither the virus nor the disease can
persist!).

In west Africa many countries have immunity levels in excess
of 75% and can start considering a cessation of vaccination as
part of the process of obtaining an international OIE verified
status of freedom from rinderpest. Most worrying in this region
was the low level of immunity in Nigeria. This was compounded
by low levels in Chad and Central African Republic, where it had
been hoped that high levels would have been achieved to provide
an immune barrier between the remaining pockets of disease in
east Africa and the western region. It was resolved to
immediately revaccinate in these central African countries to
raise levels of immunity to 85% or greater.

The FAO/IAEA competitive ELISA kit is working well in all
21 testing laboratories. To verify this, an external quality
control programme was operated in 1992 and the results of this
were given at the meeting. These showed that a 95% agreement was
obtained between the 18 laboratories that took part - an



excellent result and one that pays testimony to the competence
of the scientists in this network as well as the "robustness1 of
the kit itself. Two laboratories, in Tanzania and CAR failed to
take part in the QA programme but in 1993 it is hoped that they
too will participate.

The major problem still facing sero-monitoring remains the
collection of sera from the field. Although many of the inputs
required to do this are now in place considerable effort is still
required to ensure that sera are collected at the right time and
from the right animals (ie those designated to be tested using
an acceptable sampling frame and a random selection procedure).

To assist all those taking part in PARC a full report of the
results of this meeting was prepared and distributed in December.

The meeting was held at the attractive Lake Victoria Hotel,
Entebbe, and the Section wishes to express its sincere gratitude
to the Government of Uganda, to Dr. Emily Twinamasiko and to the
staff of the hotel for their tremendous support and effort both
before and during this meeting.

The next Research Coordination Meeting of this CRP will take
place in Cairo, Egypt in October 1993.

(3) Final Research Coordination Meeting of FRO/IAEA Coordinated

Trypanosomiasis and other Vector-borne Diseases of African
Livestock using Imaunoassav Methods". ILRAD, Nairobi. 21-25
September 1992

The 4th and final RCM of this Dutch-funded programme was
held at the International Laboratory for Research on Animal
Diseases (ILRAD). It was attended by 11 Research Contract and
2 Research Agreement holders, a consultant from the Netherlands
(Prof. D. Zwart), a representative of the EEC Regional Tsetse and
Trypanosomiasis Control Programme (Dr. R. Connor) and ILRAD staff
members. A welcome address was given by the Director General of
ILRAD (Dr. A.R. Gray) after which the meeting was addressed and
officially opened by the FAO Representative in Kenya, Mr. H.L.
Norton. During the first two days of the RCM, presentations were
given by each of the Contract holders summarising project results
between 1988 and 1992. The presence of ILRAD staff at these
sessions contributed substantially to the detailed discussions
on the results obtained with the FAO/IAEA/ILRAD antigen detection
ELISA tests.

Most of the remaining time was spent editing the papers
presented at the meeting and drawing up conclusions and
recommendations in preparation for their publication as an IAEA-
TECDOC later in the year. Subsequent to the meeting, one of the
Agreement holders in the Programme (Dr. A.R. Luckins from the
Centre of Tropical Veterinary Medicine, UK) spent 2 weeks in
Vienna assisting with the further editing of manuscripts.

We would like to thank all the Contract and Agreement
holders who took part in this Programme for their cooperation and
enthusiasm, and also the senior management and staff of ILRAD who
so strongly supported the activities of the Network. The



encouragement given by Professor D. Zwart of the Department of
Animal Husbandry, Wageningen University, the Netherlands, before
the Programme was initiated and throughout its implementation is
also gratefully acknowledged, as is the generous financial
support of the Directorate General for International Cooperation
of the Ministry of Foreign Affairs, the Netherlands, without
which it would have been impossible to run the Programme.

The following were considered to be the major achievements
of the Programme:

(a) Tbe Programme promoted strong collaboration and relevant
technology transfer between the NARS, the CGlAR's
International Laboratory for Research on Animal Diseases
(ILRAD) and the Centre for Tropical Veterinary Medicine
(CTVM) with respect to the diagnosis, epidemiology and
control of animal trypanosomiasis in Africa

The network approach adopted through the Programme provided
a unique opportunity for NARS institutes in Africa dealing with
trypanosomiasis diagnosis and control to collaborate within the
framework of a programme with well-defined objectives with ILRAD
and the CTVM, two internationally acknowledged trypanosomiasis
research institutes. There is no doubt that the initial
development and subsequent updating of workplans for each project
location and the analysis of results, training and interchange
of ideas which took place at the Coordination Meetings, coupled
with backstopping visits at strategic times to the NARS by ILRAD,
CTVM and FAO/IAEA staff, gave the Programme direction and focus.
These activities also improved the knowledge and experience of
all involved and served to motivate and encourage the NARS staff
who now feel much more motivated and less isolated.

The provision of standardized equipment and of reagents
developed by ILRAD and the CTVM which were put into a kit form
with easy-to-follow protocols through collaboration with the
Joint FAO/IAEA Division, also contributed greatly to enhanced
Programme coordination and technology transfer, and brought to
the NARS confidence that through this technology they can
contribute much more effectively to national efforts to control

; trypanosomiasis and thereby to sustainable agricultural
development. Arising from the success of this Programme it is

, recommended that a similar approach is used to improve diagnosis
: and knowledge of the epidemiology of tick-borne diseases.

(b) This collaboration resulted in the successful transfer to
' the NARS of highly sensitive and specific Ag-ELISA

diagnostic teats for bovine and cameline trypanosoaiasis;
I this has enhanced substantially national capabilities to
I diagnose these diseases

I By late 1989, it was already apparent that the Ag-ELISA
j systems for the diagnosis of bovine and cameline trypanosomiasis
i had been successfully transferred and established at the NARS.

Subsequently the assays were validated against other sensitive
parasitological diagnostic techniques such as the Buffy Coat
Technique and Mouse Inoculation and the much greater sensitivity
(on average 5-fold) and obvious advantages with respect to
specificity of the ELISA's compared with parasitological



techniques were clearly demonstrated. By the termination of the
Programme most of the NARS were using the assays to monitor
national/regional tsetse and trypanosomiasis control programmes
and the results presented at the final RCM of the Programme at
ILRAD in September 1992, left little doubt about the success of
the technology transfer and the value of the assays as highly
sensitive and specific diagnostic tools.

<c) Through the Programme, Ag-ELISA1s were used to obtain new
information on the epidemiology of trypanosomiasis and on
the effectiveness of national and regional control
programmes based on chemotherapy and vector control

A significant achievement of the Programme was indisputably
that the assays and the training provided to NARS staff increased
considerably local knowledge on the epidemiology of animal
trypanosomiasis in the participating countries. The Ag-ELISA
systems, which detect minute quantities of species specific
invariant trypanosomal antigens were shown to be especially
useful in situations where the presence of trypanosomes could not
be detected by conventional parasitological techniques, e.g. in
cases of chronic trypanosomiasis. Consequently, at most project
locations the prevalence of trypanosome infections was shown to
be significantly higher than previously considered, while at
others a significant prevalence of trypanosomiasis was detected
in areas previously considered free of tsetse and
trypanosomiasis. One clear case in point was the work conducted
on Zanzibar island. Here, a 33 km' area had been reported as
having been cleared of tsetse and trypanosomiasis for 3 years as
a result of intensive use of insecticide impregnated targets,
insecticide (Spot-On) treated cattle and trypanocidal drugs.
Testing of sera by the Ag-ELISA showed, however, a 12% point
prevalence of trypanosome infected animals, although this could
not at the time be confirmed by parasitological tests. Four
months later, the prevalence was 21% by the Ag-ELISA, and by this
time, 12% of the animals were also positive parasitologically.
Data of this kind and other results obtained through the
Programme not only demonstrated the power of the Ag-ELISA as a
diagnostic tool and its value in providing a more accurate
picture of the distribution and prevalence of the disease, the
trypanosome species involved and on the presence of drug
resistance, but also confirmed the great value of the test to
monitor the effectiveness of control programmes.

The wider use of these tests in trypanosomiasis epidemiology
and control programmes offers significantly greater opportunities
for the NARS to contribute effectively to national considerations
of the economic, social and environmental costs and benefits of
tsetse and trypanosomiasis control, and thereby to planned and
sustainable agricultural production and rural development within
the tsetse belt of Africa.

(d) The Program* contributed substantially to "institution
building", through iaprovenent of infrastructure and
relevant training of professional and technical staff

Through the Programme, substantial amounts of basic as well
as specific laboratory equipment and materials •were providea to
the participating NARS institutes to establish Lmntunoassay
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(ELISA) technology, and in a number of cases also, to strengthen
their capability to carry out conventional parasitological
methods (e.g. Buffy Coat Technique) for the diagnosis of
trypanosomiasis. The NARS also benefitted from substantial
training available through workshops, backstopping visits by
ILRAD, CTVM and FAO/IAEA staff, not only in relation to
diagnostics and epidemiology, but in such topics as experimental
design, sample collection/processing, data analysis and
interpretation, and use of relevant computer programs.

The equipment, training and other inputs provided played an
invaluable role in improving the physical infrastructure and
level of technical expertise within the NARS for the diagnosis
of trypanosomiasis and for conducting studies on the epidemiology
of the disease and monitoring the effectiveness of control
programmes. Moreover, the high relevance to other diseases of the
technology and knowledge transferred through this Programme has
given encouragement to the participating NARS to initiate similar
activities with respect to viral and bacterial infections of
livestock.

(e) The Programme promoted self-reliance and accountability
among the staff of participating NARS

Agricultural research is a long-term investment requiring
continuity of support and inputs over a protracted period. This
is true in all countries whether they be developed or developing,
but it is particularly important in developing countries and even
more so in Africa because of the complexity of the problems
requiring resolution. Winrock International stated in its
comprehensive report on sub-Saharan agriculture that the key to
the problem is rehabilitating and organizing the NARS. It is the
belief of this organization that agricultural development in
Africa will only be successful and sustainable if the proper
machinery is put in place to encourage African scientists, policy
makers etc. to identify and solve their own problems from
"within". Nevertheless, several aid organizations which fund
agricultural research in Africa through the NARS provide the
services of foreign experts on a long-term basis, whose salaries
and allowances often consume a substantial, if not the major part
of the total aid package. In fact, during the period 1981-1985,
approximately 30% of research workers in sub-Saharan Africa were
expatriates. This approach is not sustainable and for the most
part, experience has shown that it actually discourages self-
reliance and accountability of local staff. While it is
recognized that the inputs through this Programme were limited,
one of the key outputs through the approach adopted was that NARS
staff had developed the confidence to work with a far greater
degree of independence from foreign inputs that at the outset of
the Programme.

H> Final Research Coordination Meeting of th« FAO/IAEA
Coordinated Research Prnrfi-»mi«e on "improving the
Productivity of Indigenous African Livestock using
Radioimmunoasaay and Related Techniques". Accra. Ghana. 21-
25 September 1992

This meeting was held at the headquarters of the Ghana
Atomic Energy Commission, Kwakenja near Accra and was attended



by the 13 Research Contract holders and 2 Agreement holders in
the Programme. Also in attendance were Dr. A.W. Qureshi, Chief
of FAO's Animal Production Service and staff members of an
UNDP/FAO regional African project on animal production (Drs. R.T.
Wilson, J. Wagner, P.E. Diop and F.B. Sanyang), and 2 FAO/IAEA
Consultants - Drs. M. Bryant and L. Williams (UK).

The meeting was opened by Mr. R.N.N'Daw, the FAO
Representative in Ghana and during the first two days, the
Programme participants summarised the results they had obtained
over the past 5 years; discussions followed each presentation.
During the subsequent 3 days, considerable time was spent editing
manuscripts, statistically analysing data and preparing
tables/figures, etc, and also in preparing the conclusions and
recommendations from the Programme which appear below.

Subsequent to the meeting, Prof. Chaffaux (France) and Prof.
G. King (Canada) each spent one week in Vienna giving further
assistance to the Section in preparing the results of the
Programme which will be published later this year by the IAEA
under its TECDOC Series.

The Joint FAO/IAEA Division would like to thank all
participants for their cooperation in this Programme and the
Directorate General for International Cooperation of the Dutch
Ministry of Foreign Affairs for the generous financial support
which made the Programme possible.

The following Conclusions and Recommendations were drawn up
at the RCM:

(a) By providing quantitative data on the performance of
indigenous animals, identifying constraints to productivity
and demonstrating interventions to alleviate constraints,
this Coordinated Research Programme contributed
significantly to increasing the awareness of the scope that
exists for improving the performance of African livestock
kept under traditional systems of management.

One of the most striking features of the data collected was
the large within-breed variations recorded on individual farms
or in institutional herds with respect to the parameters
measured; these parameters also varied enormously in animals of
the same genotype kept on different farms. For example at some
locations and with some breeds of cattle, puberty was recorded
as early as 9 months of age, while in other animals it was
attained only after as long as 4 years. Likewise, intervals
between calving and the beginning of ovarian activity varied
between 1.5 months and about 2 years, and calving intervals could
be as short as 1 year, but as long as 2.5 years. Variations in
the reproductive performance of indigenous sheep and goats were
of a similar order. Such dramatic differences in reproductive
efficiency not only demonstrate the enormous scope for improving
overall productivity, but confirm that Africa has animal genetic
resources which can be productive even under conditions of sub-
optimal management. This Programme has therefore also confirmed
that the major thrust for improving productivity lies in these
indigenous breeds and not in imported exotic livestock.
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(b) An RIA technique for measurement of progesterone was
successfully transferred to all the counterpart NARS and
its role as a tool for monitoring reproductive events and
determining the factors (environment, management,
nutrition) which influence these events was confirmed.

Reproductive performance is a key determinant of the
efficiency of livestock production and in the course of these
Programmes a substantial amount of basic information was
assembled on the reproductive characteristics of indigenous
species. To assist the NARS in these studies, radioimmunoassay
(RIA) laboratories were established for the purpose of measuring
progesterone levels in blood plasma and skim milk, and
standardized RIA kits were provided at regular intervals from the
FAO/IAEA Agricultural Laboratory, Seibersdorf. The performance
of the RIA in the counterpart laboratories was also monitored
through an External Quality Control Service (EQCS) organized by
the FAO/IAEA Agricultural Laboratory. The EQCS showed that the
kits performed well in the NARS laboratories, and where problems
were encountered the EQCS assisted in the identification and
subsequent resolution of these problems. Clearly therefore, the
RIA technique was transferred successfully to the NARS and there
is every reason to believe that it will continue to be used in
the future.

Measurement of progesterone in blood plasma or skim milk is
a direct and accurate indicator of the presence or absence of a
progesterone-secreting corpus luteum. This information is
valuable for avoiding the mistakes which occur if record keeping
and oestrus detection are used in isolation. Failures to detect
signs of heat are very common, and dates of parturition only
provide retrospective information on conception, but not on onset
or resumption of ovarian cyclicity. In these Programmes
progesterone measurements proved to be a powerful tool to monitor
and study aspects such as the onset of puberty, post-partum
ovarian activity, the efficiency of oestrus detection and
conception, and to carry out early diagnosis of non-pregnancy.
These measurements were used to complement information obtained
from record keeping, heat detection, rectal palpation and in some
cases endoscopy or ultrasonography. Initially they were used to
obtain baseline parameter and to identify factors responsible for
poor reproductive performance. Once interventions had been made
for the alleviation of these factors, e.g. improved nutrition,
management or parasite control , progesterone measurements helped
in studying the effects of the interventions on reproductive
events.

(c) Through this Programme, the overriding importance of feed
availability and quality in determining reproductive
efficiency and productivity was clearly demonstrated.

The importance of nutrition was mainly demonstrated by the
strong correlations recorded at a number of locations between
season and such factors as onset of puberty, duration of post-
partum acyclicity, conception rates, generation intervals and the
number of surviving offspring. This suggests that particularly
in situations where there are limited possibilities to make
nutritional interventions, more disciplined management of
livestock breeding would significantly improve individual animal
and herd performance.
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In the course of this Programme, a number of studies were
initiated to examine further the role of nutrition in determining
levels of animal productivity. This was attempted by providing
supplements consisting of locally-available agricultural by-
products such as maize bran (Tanzania and Zambia) , rice bran
(Niger), maize stover and cotton seed hulls (Senegal), brewers
grain (Ghana), groundnut tops (Senegal); locally produced
concentrates (Nigeria and Tunisia); and locally grown legumes,
e.g. Dolichos lablab (Zimbabwe). Whilst it was clearly
demonstrated that a number of these products were useful for
supplementary feeding, the gains in productivity could not be
fully quantified due to the time-scale of the work involved and
the need to complement on-farm studies with data from research
stations with larger animal populations.

This work should be strengthened so that strategic
supplementation can be examined not only in relation to the
production system and season, but also to the physiological
status of the animals concerned. An essential pre-requisite for
this process is obtaining more quantitative information on
potential feed resources prior to embarking on studies to examine
how these resources or modifications to them could benefit these
systems. Also, for nutritional strategies to be rcore effective,
more information is needed to quantify relationships between
basal feeds and the common supplements such as cereal brans, oil
seed cakes and leaves.

Work under the Programme clearly showed the difficulty in
predicting animal performance (largely due to inability to
predict roughage intake with any precision), and protein and
energy status, and efforts should therefore be made to strengthen
the capacity of the NARS to incorporate into their repertoire of
technologies, measurement of feed degradation characteristics and
some of the blood and urine markers of protein and energy status
developed through this Programme.

(d) The Programme stimulated the NARS to establish or
strengthen their interactions with local fanning

. communities.

Most of the participating NARS have built up good
collaboration with farmers, and as a result are therefore now
much more aware of local farming systems, of the technical and
other problems faced in studying and improving these systems, and
thereby of how they might creatively contribute to solving these
problems, the stimulus given to on-farm research by the
Programmes has stimulated farmers to request advice from the NARS
and the NARS themselves to organize staff into multi-disciplinary
groups consisting of nutritionists, reproduction specialists and
veterinarians so that they can respond more comprehensively to

i local farming needs. These are significant and positive
i developments, since many counterpart staff had little contact
| with farmers and most were focusing on their ovn specialisation
f (usually through on-station research) during the early stages.
| These are therefore strong grounds for optimism that by
I maintaining this approach, research at the NARS will be driven
f more by actual rather than by perceived needs and that the
| approach itself and the results arising from it will be passed
'% down through the formal educational and extension structures for
f' the wider benefit of agricultural communities.
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(e) The Programme contributed substantially to "institution
building", through improvement of infrastructure and
relevant training of professional and technical staff.

Through these Programmes, substantial amounts of equipment
and materials were provided to establish or strengthen the
capacity of participating NARS for doing research and also for
teaching. Many of these institutes could not have worked
effectively without this assistance. However, and perhaps even
more important from the standpoint of sustainability of the
research, has been the training provided at all levels through
the courses, fellowships, and contact with animal production and
reproduction specialists. This training covered many subjects,
ranging from the relatively simple such as measuring bodyweight
and body condition scores through to the somewhat more
complicated, e.g. radioimmunoassay of hormones, proximate
analysis of feeds, and colorimetric measurements of metabolites.
A substantial amount of training was also given on experimental
design, statistical interpretation of animal production data, the
use of personal computers and scientific writing.

In the vast majority of cases, it is already clear that the
equipment, training and other inputs provided succeeded in
transferring these technologies and that they played an
invaluable and complementary role in the development of the
research, teaching and/or extension carried out at the
counterpart NARS.

(f) The Program* successfully promoted Regional collaboration
and exchange of ideas and information between African
institutes and institutes in Europe and North America.

The organization of the Programme as a network of NARS
provided one of the few opportunities available for African
scientists dealing with similar problems to interact and
collaborate with each other and with scientists of the same and
other disciplines in developed countries. There is no doubt that
this approach not only improved the direction and focus of the
work conducted and the knowledge and experience of all involved,
but it also served to motivate and encourage the NARS staff
involved who now feel much less isolated and indeed, a part of
the international scientific community.

(g) The Technical Contracts awarded under the Programme to
institutes in the Netherlands resulted in the development
of relevant technologies and packages (e.g. EIA and
metabolic kits, and computer databases) for use in
developing countries.

These were successfully transferred to the NARS and which
are now being used within the framework of Research Contract
programmes, Technical Cooperation projects and training courses
organized by the Joint FAO/IAEA Division in Africa and other
developing regions of the world.
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(5) FAQ/IREA Regional Training Course on "Iamunoasaavs.
Epidemiology and Data Analysis for the Diagnosis of Animal
Diseases in Latin America" and 2nd Research Coordination
Meeting of FAO/IAEA/SIDA Coordinated Research Programme on
"Immunoassay Methods for the Diagnosis and Epidemiology of
Animal Diseases in Latin America". Bogota. Colombia. 23
November - 4 December 1992

These meetings were held at the Centro de Investigaciones
en Salud Animal (ICA-CEISA). The Training Course was attended
by 20 of the Research Contract holders in the CRP, 5 principle
investigators of FAO/IAEA Technical Cooperation projects and 5
lecturers from IICA, PAHO and FAO/IAEA; it covered basic training
in the use of personal computers, computer programs for data
analysis and basic epidemiological concepts.

The RCM was attended by all 22 Contract holders representing
18 institutes in 12 countries. Also in attendance were Research
Agreement holders from Australia, Brazil, Canada, France, UK and
USA and an observer from Japan. The Contract holders presented
their results on the establishment and validation of FAO/IAEA
ELISA kits for diagnosis of foot-and-mouth disease, brucellosis
and babesiosis, and it was clear from these reports that the
tests have now been successfully established in the countries
concerned. Subseguently, a Working Group was set up for each
disease and work plans for the next 18 months drawn up. The
following general conclusions and recommendations were formulated
by these Working Groups:

(a) FMP Group

Concluaions:

(i) The antigen detection ELISA for FMD is more sensitive and
as specific as the complement fixation test.

(ii) The test was used successfully by six of the eight contract
holders. One of the two not successful with the test was
only able to attempt its use over a two day period because
of disease security restrictions in the laboratory.

(iii)Problems encountered during the trial period included high
background, cross reactions between serotypes, control
antigen stability and poor repeatability. These were
discussed during the meeting and recommendations made for
their resolution.

R«co—ndation»;

(i) Six of the eight contract holders proceed with the FMD
virus antibody detection ELISA (liquid phase blocking
ELISA) - those from Brazil, Argentina, Colombia, Paraguay
and Peru - using live virus antigen. Initially this will be
with o Campos.

(ii) A training course supported by FAO/IAEA for the liquid
phase ELISA for FMD virus antibody be organised as soon as
possible at the Pan American Centre for FMD for those six
contract holders. It is recommended that the contract
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holder from Venezuela be included on one of the regular
virological techniques training courses held at the Pan
American Centre.

(iii)A computer program is prepared to read the results of the
antibody ELISA. This should have a facility for three
possible plate layouts, i.e. single dilution spot test using
quadruplicate samples; a four dilution screening test; and
an eight dilution test. The spot test would be for rapid
screening for surveillance purposes, the four dilution test
for import/export testing and the eight dilution test for
assessment of protection and vaccination response.

(iv) Additional equipment to meet the requirements of the
antibody ELISA and assist in the use of the antigen
detection ELISA should be supplied as soon as possible.

(b) Brucella Group

Conclusions;

(i) The technical aspects of the ELISA have been well
established in all laboratories and the participants have
shown a high level of laboratory proficiency

(ii) The training course in computer applications, sero-
epidemiology and assay validation represents an essential
second step required for the completion of the objectives
outlined at the beginning of the CRP.

(iii)The RCM was a good opportunity for the brucellosis
research group to exchange experiences with the ELISA kit
and to discuss a unified approach to the design and analysis
serological validation and field surveys.

RtcownJttions:

(i) Additional funding should be made available for:
a. Equipment
b. Interlaboratory travel
c. More frequent RCM's
d. More visits to local laboratories by international

experts

(ii) Changes to the aliquot size of some of the reagents in the
kit (for example, the citrate buffer should be in 50 ml and
the ABTS may be better utilised in 5 ml amounts).

(iii)Switch to a monoclonal anti-bovine IgGl horseradish
peroxidase conjugate for detection.

(iv) Make the C-ELISA available as a kit from the FAO/IAEA.

(v) Make available more I-ELISA kits when requested.
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(c) Babesia Group

(i) In general the contract holders have made good progress
with the ELISA kit and the majority have either achieved or
exceeded their objectives. They gave either satisfactory or
good presentations of their work for the last year.

(ii) The ELISA kit for babesiosis supplied by the FAO/IAEA has
been validated in the majority of countries and performed
well. The performance of the kit for the diagnosis of
infection with Babesia bovis should meet the requirements
for determining the endemic stability for each
region/country under investigation.

(iii)The data submitted at the meeting showed that there was no
evidence for strain variation of Babesia bovis such that
false negative diagnosis would occur.

Recomnendationa;

(i) Between the second RCM and the third RCM or final RCM in
1994-1995, all countries with TC projects should receive at
least one visit by an expert in babesiosis. Countries in
which the contract holders have had technical difficulties
should receive a visit b-_ an expert by mid-1993 to ensure
that the ELISA kit is performing satisfactorily and that
the correct strategies are being implemented according to
that contract holder's objectives. These countries should
then receive a visit by an expert approximately 12 months
later. Countries whose contract holders have shown
satisfactory progress and achieved their current objectives
should receive a visit from an expert in late 1993 or early
1994 to assist in: evaluation of data; preparation of
reports to their respective Governments if appropriate;
preparation of scientific publications if warranted; devise
strategies to further evaluate the epidemiology in their
respective countries. Countries which should receive 2
visits by an expert are El Salvador, Panama and Uruguay.
Argentina, Brazil, Cuba, Mexico and Venezuela require only
one visit by an expert.

(ii) The contract holders in each country should endeavour to
collect as many sera as possible from proven clinical cases
(demonstrated parasitaemia) of Babesia bovis infection. The
sera should be collected approximately 2 months after
diagnosis. These sera should then be used to determine if
there are any cases of false negative diagnosis which would
be evidence of strain variation in their country.

(iii)ELISA for the diagnosis of antibodies due to other tick-
borne pathogens, Babesia bicremina and Anaplasma marqinale
would be desirable.

•I.
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(C) STATUS OF EXISTING COORDINATED RESEARCH PROGRAMMES

(1) Strengthening Animal Reproduction Research in Asia through
the Application of Inununoassav Techniques

This Programme has 9 Contract and 3 Agreement holders. The
final RCM will be held from 1-5 February 1993 in Bangkok,
Thailand.

(2) Strengthening Animal Disease Diagnosis in Asia throuqh the
Application of Immunoassay Techniques

This Programme has 9 Contract and 3 Agreement holders and
the final RCM will also be held from 1-5 February 1993 in
Bangkok, Thailand.

(3) Development of Feed Supplementation Strategies for Improving
pn»-in»nt Productivity on Small-holder Farms in Latin America
through the Pse of Radioimmunoassay Techniques

This Programme has 18 Research Contract and 5 Agreement
holders and no further awards can be considered. The final RCM
is scheduled to be held in Brazil in September 1993-

(4) Inter-Regional Research Network for Improving the
Productivity of Camel ids throuqh Studies on Reproduction and
Reproduction x Nutrition Interactions

This Programme has 11 Contract and 6 Agreement holders and
we are not seeking further proposals. It was expected that the
2nd RCM of the Programme would be held early in 1993, but due to
budgetary constraints, this meeting will probably have to be
delayed, perhaps to 1994.

(5) TM"n°M»*Y Methods for the Diagnosis and Epidemiology of
Animal Diseases in Latin America

This Programme is funded by SIDA. There are 22 Contract and
5 Agreement holders in the Programme which covers foot-and-mouth
disease, babesiosis and brucellosis. The 3rd RCM will be held
early in 1994 at a location yet to be specified.

(6) 8ero-monitoring of Rinderpest Throughout Africa Phase II

This Programme is also funded by SIDA and is concerned with
supporting the routine sero-monitoring of the current PARC
vaccination campaign and the subsequent sero-surveillance needs
as countries proceed towards full international recognition of
freedom from rinderpest commencing with a cessation of
vaccination.

20 Research Contracts in African countries along with 4
Research Agreements have been awarded under this Programme. An
external quality assurance programme is in operation to ensure
that the results being obtained are valid.

It is planned to hold the next Research Coordination Meeting
in Cairo, Egypt from the 17 to 21 October 1993.
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(7) Development of Supplementation Strategies for MilX-producino
Animals in Tropical and Sub—tropical Environments through
the Dse of Nuclear and Related Techniques

This Programme now has a full complement of 16 Contract and
6 Agreement holders and no further proposals can be considered.
The first Research Coordination Meeting will be held in Vienna,
Austria, from 19 to 23 April 1993. In addition to those listed
in the previous Newsletter, the following Contracts and
Agreements have been awarded under this Programme:

Research Contract Holders

Dr. Rui-Jun Long
Department of Grassland Science
Gansu University of Agriculture
Lanzhou, Gansu 730070,
People's Republic of China

Dr. Nidia Balbina Ferreira
Sub-Secretaria de Estado de
Ganaderia

Ministerio de Agricultura y
Ganaderia

Alberdi e/Gral. Diaz y L.A.
Herrera

Asuncion,
Paraguay

Dr. Arsenio Betancourt
Centro Nacional de Sanidad
Agropecuaria

Carretera 8 Vias y Jamaica
Apdo No. 10, San Jose de las

Lajas
La Habana,
Cuba

Title of Project

Use of supplementation
strategies tc improve milk
production in yaks.

Interactions between
supplementation, environ-
mental conditions and
management through the
use of nuclear and
related techniques.

Radioimmunoassay and
related techniques to
improve productivity
in grazing dairy cows.

Research &ore»ent Holders

Dr. Martin van Houtert
CSIRO Division of Animal Health
Pastoral Research Laboratory
Armidale 2350,
Australia

Prof. K.W. Entwistle
Graduate School of Tropical
Veterinary Science

James Cook University
Townsville, Qld 4811,
Australia

Prof. A.R. Sykes
Animal and Vet. Sciences Group
Lincoln University
Canterbury,
New Zealand

Nutrition x parasite
interactions in milk
producing animals in
tropical and sub-tropical
environments.

Development of supple-
mentation strategies for
milk producing animals in
tropical and sub-tropical
environments.

Mineral requirements and
metabolism in ruminants.
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Dr. William J. Goodger Epidemiological analysis
Dep. Medical Sciences and data management
School of Veterinary Medicine techniques for nutrition,
University of Wisconsin-Madison reproduction and disease/
2015 Linden Drive West parasitism data.
Madison, WI 53706,
USA

(D) HEW COORDINATED RESEARCH PROGRAMMES

During 1993, we intend to implement two new Regional African
Coordinated Research Programmes - one on dairy cattle
productivity on smallholder farms, and the other on the
diagnosis, epidemiology and control of African animal
trypanosomiasis. Research Contract and Agreement proposals to
participate in these Programmes are therefore now invited, and
should reach Ms. T. Benson-Wiltschegg, Head of the IAEA's
Research Contracts Administration Section, before tha *nd of
April 1993 when the selection of participating institutes will
take place. Since the number of Contracts awarded under each
Programme will be limited to between 10 and 12 and we have
already received a number of excellent proposals, institutes
considering submitting proposals under these Programmes are
advised to do so as soon as possible. Particular attention
should also be given to the information given below with respect
to the scope of the Programmes and the experimental protocols.

1. Titl* of Program*; D«vlop«ent of Feed Suppl«aentation
8tr«t«qri«a for Improving th« Productivity of Dairy cattla
on Smallholder Far»a in Africa.

(a) Historical Background:

The Joint FAO/IAEA Division has a long history of supporting
isotope-aided research into the value of crop residues and

j; agroindustrial by-products for feeding ruminant animals in
{: tropical and subtropical countries. This research has led to the
; identification and development of a number of highly successful
'•< and widely-used feeding practices in developing countries,
f including the adoption of urea-molasses blocks and the

incorporation of tree legumes in animal diets. In most cases
however, the success of such feeding strategies (at least in the
initial stages of research supported by FAO/IAEA), was measured
in terms of increased growth and/or improved body condition

; scores. None of the FAO/IAEA programmes addressed the question
; of the benefits of these strategies in terms of reproductive
i efficiency or milk yield.
i

Nevertheless, as the FAO/IAEA programme in animal production
developed during the 1980's, studies on animal reproduction, and
in particular on the management factors responsible for reducing
the reproductive efficiency of animals kept by small farmers
became an important aspect of the programme. These studies
relied heavily on the use of radioimmunoassay methods (RIA) to
monitor oestrous cycles, and unquestionably led to the
identification and subsequent alleviation of problems concerning
the reproductive management of farm animals, particularly cattle
and sheep.
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In November 1992, the Joint FAO/IAEA Division convened a
Consultants Meeting on how to build upon the success of these two
basic components of the FAO/IAEA animal production programme for
the benefit of developing Member States. The essential outcome
of this meeting, was that if further real benefits in animal
productivity were to be achieved, then future research must be
of an inter-disciplinary nature i.e. involve work on animal
nutrition-reproduction interactions. In particular, the research
should utilise RIA and other technologies pioneered by FAO/IAEA
to address the question of how best to feed animals in such a way
that their reproductive efficiency and milk yield would be
enhanced. In other words, the focus of the work should move away
from assessing nutritional strategies simply in terms of animal
growth, and into more tangible aspects of overall productivity
i.e. reproductive efficiency and milk production.

(b) Scientific Background:

The productivity of many milk-producing cattle in Africa is
low because of low individual yield and poor fertility, the
latter often reducing the proportion of animals in milk at any
one time to less than 50 percent of the mature cows. The reasons
for the low productivity are complex but include (a) the
imbalanced nature of the nutrients that arise from the digestion
of the forage resources, (b) the incidence of disease/parasitism,
and (c) poor reproductive management.

Recent nutritional research has demonstrated the possibility
of substantial increases in the productivity of milk-producing
animals fed poor-quality roughages through small alterations to
the feed base. In some cases these improvements have been
demonstrated at the farm level: milk yield has increased; the
body condition of the animals has improved; and the age at
puberty and the interval between calvings have been reduced.
These advances have been brought about by the addition of
critical nutrients to the diet, e.g. nitrogen or phosphorus for
the rumen organisms or rumen non-degradable protein or all of
these.

To allow effective supplementation in practice there is a
need to identify the nutrient or combination of nutrients that
are the rate-limiting factors to optimum fermentative digestion
of the basal diet or the efficiency of utilisation of the major
products of digestion. In many of the dairying systems operating
in Africa this is far from easy, mainly because of the
difficulties encountered in effectively measuring intake and
selection and the efficiency with which the nutrients absorbed
are used for productive purposes. In order to circumvent these
difficulties it may be possible to measure biochemical indicators
in the cows themselves that provide an assessment of nutrient
status.

This Coordinated Research Programme will investigate methods
for increasing the utilisation of the basal diet for both milk
production and reproduction in cattle. Within this general
framework, progesterone RIA will be used to assess the
reproductive status of animals prior to the introduction of
supplementation strategies as well as responses to
supplementation and the possibility of using biochemical indices
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as a tool in the diagnosis of nutrient deficiencies will be
investigated.

(c) Objectives of the Programme and Guidelines for Experimental
Design:

The Coordinated Research Programme has a number of
objectives:

- At the farm level the results of the research are intended
to lead to practices that will increase productivity through
improved nutrition and reproductive management of cattle. It is

u anticipated that the increased milk output will be partly the
result of enhanced individual yield and partly because improved
fertility will result in a greater proportion of the herd in
milk.

- The research will establish whether differences in
productivity correlate with selected metabolic indicators in
blood and whether any of the measurements recommended (see below)
may prove useful as predictors of nutritional constraints.

Participants in the programme will research one or more of
the above objectives. In order to meet objectives, participating
institutes must be prepared to work to a fixed protocol, to use
hormone RIA and metabolite kits supplied by FAO/IAEA, and to
participate in a quality control programme. It is not envisaged
that any project will be exclusively directed towards the
nutrition or reproduction components of the programme and
therefore applications will only be considered from institutes
which are prepared to undertake inter-disciplinary
investigations. Before submitting proposals for funding,
institutes interested in this programme should ensure that they
have the manpower required for such studies and that they can
adhere to the guidelines drawn up for the work plan which are
described below.

It is envisaged that the programme will last 5 years, the
first year of which will be concerned with the development of the
methodology, training of the professional and technical staff,

t liaison with suitable farmers and collection and subsequent
;" statistical analysis of the data. The animals will not be
; treated with anthelmintics and trace element supplements in the
• first year, but may be in subsequent years. In subsequent years
I the dairy cows will also receive dietary supplements and changes
I in productivity and metabolic indices will be monitored. The
I nature of the supplementation in future years may be changed in
,' the light of experience.

I (i) Production Systems and Animals

I
Projects will only be considered which aim to work within
the systems of management commonly practiced by
resource-poor farmers. Proposals which aim to work with
elite herds with high milk yields and good reproductive
efficiency will not be funded.
The target animals involved will be cattle kept primarily
(but not neccessarily exclusively) for milk production.
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Multi-purpose cows will be considered as well as dairy
cows.

It is envisaged that most of the projects in the programme
will be carried out on farms rather than within
institutions. These farms should contain sufficient
animals of similar breed type to carry out experiments. It
is acceptable to use animals from several small-holder
farms, provided sufficient numbers (around 20 per group)
can be identified within one area, where all animals are
subjected to a uniform system of management (e.g. in a
dairy cooperative). Cows should calve throughout the year
if possible to separate effects of season from
physiological state. There should be good communication
between the institutes and the farms and the farmers should
be cooperative.

(ii) Feed Resources and Supplementation Strategies

The basal feed resources which will be considered are crop
residues and tree legumes, pastures and cut-and-carry
herbages.

Crop residues include straws and stovas, sugar cane tops and
bagasse, and other industrial by-products such as cotton seed
hulls, brans, groundant tops, oil seed cakes. Most of these
materials are of low digestibility, are low in nitrogen and
almost always deficient in many minerals. Animals subsisting on
these feeds have been observed to respond to supplements that
improve the growth efficiency of the rumen microbes and the
efficiency of utilisation of nutrients in the animal. For
example, recent work from Mauritius has demonstrated a strategy
for utilising cane tops that appears to have enormous potential
and requires research in other countries. The use of fresh and
ensiled cane tops given in sufficient quantities to allow the
animal to exercise selection and supplemented to ensure a
balanced nutrition could be investigated. Research into the
utilisation of crop residues could consider supplementation with
molasses-urea blocks in concert with varying levels of input of
by-pass protein of local origin on milk production and subsequent
reproduction. This might include preliminary work to develop the
by-pass protein source, e.g. tree legume leaves, etc.

Grazing systems are often complex, not only because of the
environment/plant/animal relationships, but also because of the
multiple objectives of such systems in many localities. Milk and
meat production may have the same priority and both of these
objectives may be subservient to draught power and/or the
socio-economic benefits accruing from livestock ownership.
However, these multi-purpose systems are important enterprises
that have received relatively little research and as such are
sensitive to increased research effort. Grazing animals are more
difficult to research because of the largely unknown and
constantly changing quality of the feed base, particularly in
arid and semi-arid countries where extensive grazing is
practiced. The need for supplements may not be so universally
constant under these circumstances. However, the same basic
approach as for crop residues should be followed, with the
proviso that research should aim to identify the deficient
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nutrients, thus removing the necessity for "shot gun" approaches
to the provision of minerals and allowing more economic
supplements.

Projects must investigate forms of supplements that are
appropriate to the socio-economic conditions of the country. The
supplements must be readily available within the country and
likely to be cost-effective when included in a diet.

(iii)General Information

The following information on the animals should be
collected:

Age, breed type, date of present and previous calving,
parity, calf at foot and health record including
vaccination.

The system of animal management must be described giving
details of the feeding regime, milking and other management
procedures.

Details on the variations in ambient temperature and
rainfall from the nearest meteorological station should be
collected monthly.

At the beginning of the study, animals should be screened
for general health, nutrition and physiological state.

The trace element status of the animals will not be
monitored on a routine basis, but tests will be provided to
measure some minerals at the beginning and possibly at the
end of the first year.

Since one measure of improved animal productivity is a
reduction in calving interval, the reproductive history of
the animals must be available at the beginning of the
study. The situation should be avoided where a large

(' proportion of the experimental animals are barren. Rectal
£ examination and progesterone measurement in milk or blood
[,' by RIA will be used to monitor reproduction, diagnose
V pregnancy, etc.

; Animal productivity will be monitored from measurements of
milk production, changes in live weight/condition score and

I from various reproductive indices e.g. age at first
\ parturition, intervals between parturition and start of
[ sexual cycles/ conception, conception rate, numbers of
\ offspring born/weaned etc. It is envisaged that within the
" context of the work on reproduction, use will be made of
| progesterone measurements by RIA to examine e.g. onset of
i| ovarian activity post partum, pregnancy, embryonic

mortality, etc.

Nutrient intake is determined by the quantity and quality
of the feeds. Measurement of intake will only be possible
in "cut-and-carry" systems, where the quantity can be
weighed and sampled for moisture and chemical composition
(e.g. CP and ash) during the period spent at the farm by
the research scientist or technician.
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The ability to conduct and interpret in sacco degradability
studies is desirable. Not only do these provide
measurements of the rumen degradability of the nitrogen in
protein sources but they may also provide a prediction of
the intake of roughages.

Biochemical indices have been used as aids to feeding
management mainly in Europe. Their value is potentially
greater in areas where a severe dietary deficiency of one
or more major nutrients is a likely occurrence. The
following indices have been chosen on European experience,
but with the realisation that some may be of limited use in
the agricultural systems under investigation:-

For energy: B-hydroxybutyric acid

For protein: urea, albumin and total protein in blood

For minerals: mainly P.

Haematology: Haemoglobin

Milk Composition: Fat

Details of the experimental methods will be provided to all
Contract holders. The methods are colorimetric, end point
rather than kinetic. A special spectrophotometer will be
supplied for the measurement of colour. All chemical
analyses should be done successively on each sample on the
same day. Any repeat analyses should be carried out on a
fresh sample from the deep freeze.

Errors in chemical analysis can arise from two sources:
during transport, storage and subsequent thawing of the
samples, and in the chemical analysis itself. The
probability is that the former may be the more important.
Control plasma, both normal and abnormal, should be used to
monitor changes before and during analysis.

(iv> Collection and Analysis of Data

The animals on the chosen farms should preferably be ear
tagged for identification. The farms must be visited once
Monthly on 5 consecutive days. A special visit should be
made to collect a blood sample 7-10 days after calving.

Weights/Condition Scores. Cows, calves and milk yields
will be weighed once daily and the weights averaged over
the 5-day period. Animal weighing will take place before
morning milking. Heart girth measurements and condition
scoring will be done once during the observation period.

Sampling. Samples from each milking will be taken and the
aliguots pooled over the five day period. The samples will
be preserved using sodium azide or Lactab (potassium
dichromate), a commercially available preservative.

Samples of blood will be taken from the tail vein on the
last day of the observation period into a vacutainer (10
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ml) using lithium heparin as the anticoagulant. If the
central laboratory and farm are in close proximity, whole
blood can be transported to the laboratory and centrifuged
on arrival, after taking a small sample for haemoglobin
estimation. If the distance is large, the blood sample
should be processed at the farm. The blood should be kept
on ice during transport. Each sample of plasma should be
split into three aliquots and stored at -20 C until required
for analysis.

Faecal samples for the determination of nitrogen
concentration and parasitic worm egg counts will be taken
directly from the rectum on the last day immediately after
milking. Rectal temperatures using a sample digital
thermometer should be taken at the same time.

Records and statistical analysis. Data sheets will be
provided for the collection of information; in this way
there should be no omissions. After collection the
information should be entered immediately into the
computer; a special computer programme will be provided for
this purpose.

(d) Participating Countries and Institutes:

Because of the amount of data to be collected, the need for
an inter-disciplinary approach involving nutritionists and
reproduction specialists, and the requirement of access to
sufficient numbers of animals kept on farms, the award of
Contracts under this programme will be limited to a maximum of
10 institutes. Only institutes which can meet the above criteria
and adhere to the 3tated guidelines for the conduct of research
should apply.

:' 2. Use of Immunoassay Methods for Improved Diagnosis of
|» Trypanosomiasis and Monitoring Tsetse and Trypanosomiasis
'?( Control Programmes

i
|f (a) Scientific Background:
1 (i) African Animal Trypanosomiasis-Scale and Socio-economic
;; Impact
|j; Trypanosomiasis is probably the most important disease
g affecting ruminant livestock in sub-Saharan Africa - an
!| area extending over 10 million km of land and encompassing

37 countries. Approximately 160 million cattle and 260
million sheep and goats are kept in this part of Africa and
are therefore at risk from this disease which in ruminants
is caused by three species of trypanosomes ( T. congolense,
T. vivax and T. brucei), and which is transmitted by
several species of tsetse flies. In addition about 12
million camels are at risk from infection with T. evansi
which is transmitted by biting flies other than tsetse. A
further important consideration is human health
approximately 10,000 new cases of human sleeping sickness
occur each year in Africa due to transmission from infected
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livestock. As a result of the risk of disease, large
numbers of cattle are concentrated in the drier savannah
areas with relatively low agricultural potential while
numbers have been kept down in the humid zones which have
better potential for crop and livestock production. The
resultant pressure on land in the dry savannah has led to
land degradation and to conflict between crop fanners and
pastoralists.

FAO and others have assessed the impact of trypanosomiasis
and of eradicating tsetse in several agro-ecological zones
of Africa^ The general consensus is that within the 7
million km of tsetse-infested savannah, livestock numbers
could be increased by around 120 million head and as a
result an additional 500,000 tons of meat and 1.3 million
litres of milk produced. This represents an increase of
around 15% over present levels of production and is far
above the projected increase in supply within tropical
Africa(2%). Such an increase would contribute greatly to
satisfying the ever-increasing domestic demand for meat and
milk, would reverse the current downward trend in the self-
sufficiency ratio for these products, and would reduce
substantially national foreign exchange expenditures on
imports which are estimated to increase to $15 billion by
the year 2000.

These benefits do not take into account the savings on
costs of the disease itself in terms of livestock
productivity losses due to reduced growth and milk
production, poor reproductive efficiency and mortality.
Since for many parts of Africa, accurate data on the
distribution and prevalance of the disease are unavailable,
these losses can only be very roughly estimated. However,
this estimate currently stands at $5 billion. Likewise,the
costs of control of tsetse and/or trypanosomiasis using one
or a combination of the approaches currently available are
impossible to estimate, but each of the methods is
expensive, particularly in an African context. For example,
it is estimated that 25-30 million doses of trypanocidal
drugs are used annually, costing around $70 million. If
coverage were to be provided to the total animal population
at risk, the figure would be over $700 million.The cost of
aerial spraying with insecticide or of using insecticide-
impregnated targets varies between $200-700 per km , and
therefore the cost of tsetse control in the region as a
whole could reach $5 billion annually.

These figures, by illustrating the costs of tsetse and
trypanosomiasis control and of the disease itself, serve to
highlight the immensity of the problem in economic and
social terms, and thereby emphasise the need to maximise
the efficiency of any national or regional efforts aimed at
reducing the impact of trypanosomiasis on rural
development. Central to this must be the availability of
simple, cheap and robust tools for monitoring the presence
and distribution of infection in livestock and which can
therefore be used to assess the efficacy of control
programmes whether these are based on insecticides to kill
the tsetse vector or on drugs to kill the parasites within
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r' the host animal. In essence, what is needed are sensitive
and specific diagnostic tests which can be used within the
framework of tsetse and trypanosomiasis control programmes
and also within the framework of epidemiological studies,
to monitor disease distribution so that decisions can be
made on a rational basis on the likely costs and benefits
of proposed control programmes. This information is
essential for planned and sustainable agricultural
production and hence rural development within the tsetse
belt of Africa.

(ii) Developments in the Diagnosis of Trypanosomiasis

The diagnosis of trypanosomiasis is difficult, not only
because there are no specific clinical signs, but also
because the intermittent and usually low parasitaemias make
detection of trypanosomes in the blood difficult. For
routine diagnosis, dry thick and thin blood smears are
usually stained with Giemsa's stain and examined under a
microscope, but it may be necessary to examine 700 fields
to find a single trypanosome.A more sensitive method of
detecting trypanosomes is to examine wet preparations of
the buffy coat under phase contrast illumination, but in
common with blood smears this method is tedious (probably
limited to about 50 specimens/day or about 6000
samples/annum), and also of limited sensitivity.
Differentiation of the different parasite species is also
extremenly difficult and subjective by either method.

Because of these difficulties, substantial effort has gone
into developing more sensitive and specific diagnostic
methods and also for methods which provide for a large
throughput of samples.Through such efforts, the CGIAR's
International Laboratory for Research on Animal Diseases
(ILRAD) succeeded in isolating trypanosome specific
antigens which appear in the blood of infected animals and
then in producing monoclonal antibodies against these
antigens. "Sandwich" enzyme-linked immunosorbent assays
(ELISA's) using these antibodies were then developed which
could detect the specific trypanosome antigen in the blood
of infected livestock. From the limited work carried out
at that time, it appeared that the sensitivity of these
ELISA's was substantially greater than that of the
available parasitological methods, making these assays
potentially invaluable for detecting cases of chronic
trypanosomiasis, for monitoring the efficacy of drug
treatment and for monitoring vector control programmes -

î  particularly where tsetse densities are below" the threshold
'', which can be detected by traps and targets.

'•• Following the development of these tests there was a need
\ to validate them in the field and under the laboratory

conditions which exist in most African countries using
manpower with less training and experience than existed at
ILRAD, i.e. to determine whether the technology developed
at ILRAD could be transferred to the National Agricultural
Research Systems (NARS) in Africa and used in an
appropriate fashion. Because of the great potential of the
technology, the Dutch Government agreed in 1987 to fund a
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project for this purpose prepared by the Animal Production
and Health Section of the Joint FAO/IAEA Division. Through
this project, a network which originally consisted of 13
but was subsequently reduced to 11 NARS was set up, with
the active collaboration of ILRAD and the Centre of
Tropical Veterinary Medicine (CTVM) in the UK.

During the project (which terminated at the end of 1992)
the appropriate equipment and reagents for conducting the
ELISA tests were provided to the NARS and their staff were
trained on how to use and interpret the results. The kits
and protocols for the programme were developed by FAO/IAEA
in close collaboration with ILRAD and the CTVM. Training
was carried out through Training Courses, and technical
backstopping visits were made by FAO/IAEA and by ILRAD and
CTVM staff. A further important component of this
programme was the convening of regular Coordination
Meetings during which representatives of all participating
institutes presented their results, prepared new work plans
and had access to technical advice on the analysis of their
data.It is important to emphasise that this programme
involved substantial field work and contact with local
farmers and with others involved in tsetse and
trypanosomiasis control within the recipient countries, and
was not restricted to laboratory work.

In a technical sense, the results from the programme were
extremely encouraging, and have been described in an IAEA-
TECDOC. They confirm that in the hands of NARS, the
antigen-detection ELISA tests are on average 5 times more
sensitive and infinitely more specific than the buffy coat
parasitological test, particularly in diagnosing cases of
chronic trypanosomiasis. Their value in monitoring the
effectiveness of tsetse control programmes was also clearly
demonstrated, particularly in the case of a UNDP/FAO
project on Zanzibar where it was shown that 12% of animals
were infected with trypanosomes in an area which was
declared free of tsetse on the basis of parasitological
findings and fly trapping data. As a result of this the
whole control strategy under the project was changed, and
the antigen ELISA has now been introduced for routine
monitoring of the cattle in the area.

This programme has led to substantial improvement in the
facilities and in the level of national capabilities to
diagnose and examine the epidemiology of trypanosomiasis
including the effectiveness of control programmes based on
chemotherapy and/or vector control, and these achievement*
are well recognised by national authorities. Furthermore,
FAO is now advocating the introduction of the ELISA for
monitoring trypanosomiasis and the efficacy of vector
control programmes. These considerations attest to the
value of the technique, to the ever-increasing awareness of
its potential, to the need to strengthen its use within
those countries which presently have access to it, and to
make it more widely available to the veterinary services
and to the fanners within Africa. This in essence is the
purpose of the programme described below.
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(b) Scientific Scope and Proposed Programme Goals

- The primary purpose of this CRP is to assist national and
regional tsetse and trypanosomiasis control programmes to
use the most sensitive and specific tests available to
diagnose ^rypanosome infections in livestock (i.e. the
ELISA) so that the cost-effectiveness of these programmes
is maximised. It should be emphasised that the ELXSA is to
complement existing diagnostic methods and that work under
the programme is to establish or strengthen the capability
to use this test against a backdrop of local expertise in
existing methods.

- This CRP also seeks to strengthen links between, on the one
hand, the CGIAR system (specifically ILRAD but also ILCA
through the ILRAD/ILCA Trypanotolerance Network), and the
NARS in sub-Saharan Africa responsible for tsetse and
trypanosomiasis control; and on the other hand, between the
laboratory services operated by the NARS and tsetse and
trypanosomiasis control field operations. Many of these
operations are financed partially by international and
bilateral donors. This project will therefore bring
together the key players at both national and regional
levels and catalyse a common approach to the planning and
monitoring of such programmes, which in the longer term can
only improve their effectiveness.

Preference will therefore be given to project proposals in
which the M i n aim is to monitor the effectiveness of on-
going national or regional tsetse and trypanosomiasis
control programmes, or to map the distribution aad
prevalence of trypanosomiasis in countries within the
tsetse belt of Africa with a view to providing reliable
information to land-use planners on the likely cost-
effectiveness of potential control/eradication programmes.

- Another aim, which is important in the long-term to
facilitate livestock movement and trade, is to obtain
international (i.e. OIE) acceptance of these tests.

(B) DKVELOPMKirrS AT THE AWIMAL PRODDCTIOM PWIT, SEIBIRBDORT

(l) Disease Diagnosis

1992 was a busy year for the Disease Diagnosis group. Over
: 100 ELISA kits were produced and shipped to counterpart

laboratories. These included kits for Brucellosis (35),
Rinderpest (28), Babesiosis (13), Trypanosomiasis (13), Foot and
Mouth Disease (7), Enzootic Bovine Leukosis (5), Infectious
Bovine Rhinotracheitis (2) and Hemorrhagic Septicaemia (2). This

" represents approximately 0.6 million test doses in total being
shipped to laboratories in more than 75 countries. Forecasts for

i next year indicate about a 40% increase in demand for our
' FAO/IAEA ELISA kits from ongoing and new projects.

Dr. Wright continued to serve as the FAO/IAEA representative
to the OIE Standards Commission. As the OIE Collaborating Centre
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r' for Immunoenzymatic and Molecular Diagnostic Methods, the
Seibersdorf group has become actively involved in the development
of international guidelines for data expression, reference
standards, quality control and diagnostic validation. We are
also continuing our collaboration with the OIE and its Reference
Laboratories in the international standardization and validation
of ELISA techniques for Brucellosis, Rinderpest, Foot and Mouth
Disease and Infectious Bovine Rhinotracheitis. The International
standardization and validation of the Bluetongue competitive
ELISA has been completed and accepted by the Standards Commission
and the FAO/IAEA Bluetongue kit will come 'on-line1 in 1993.

Official designation of the Seibersdorf Laboratory as the
FAO/IAEA Centre for ELISA and Molecular Techniques in the
Diagnosis of Animal Diseases is being discussed and will
hopefully be ratified by FAO and IAEA before the next edition of
the Newsletter is published. This designation brings with it a
firm commitment by both the FAO and the IAEA towards
international standardization of diagnostic techniques.

The ELISA kits and reagents that are shipped to our
counterparts have undergone rigorous testing in both Seibersdorf
and collaborating laboratories. Upper and lower control limits
for the reactivity of the internal QC's under standard test
conditions are the best indicator that the test has been
successfully introduced into the laboratory. If the kit is not
performing as indicated by the internal QC's, then there is
obviously a problem which requires immediate resolution. The
problem in the vast majority of cases is related to the
laboratory environment (eg. poor water quality or improper
reagent handling and storage) and not the kit itself. The
internal QC's have been designed to help trouble shoot these
problems. If you are experiencing problems, notify your
Technical Officer immediately and include as much QC data as
possible in your communication. In many cases, the problem can
be solved from Austria with your help. Do not take it upon
yourself to alter reagent concentrations or physical/chemical
parameters of the assay. Doing this will compromise the
diagnostic performance of the test and the validity of your
results. Contact us, we will help you!

(2) Animal Production

The results of the field evaluation exercise on five
nutritional metabolite kits indicated that four of them (total
protein, albumin, B-hydroxybutyrate and urea) were fully
acceptable to the seven international laboratories that
participated (see list of participating laboratories in last
Newsletter). Among the criteria of acceptability employed were:
effects of shipping and transit tine on condition of kit and its
performance characteristics; user-friendliness of the
methodology; clarity of the bench-protocols; intra-and inter-
assay coefficients of variation, etc. Further statistical

] analysis of the analytical data from each laboratory allowed
f various inter-laboratory indices to be calculated for the four
i kits. These data indicated that the inter-laboratory CV was less

than 16% for all the metabolite kits, which is highly acceptable.
Within - laboratory indices also indicated that the kits worked
well since the means of the intra-and inter-assay coefficients
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of variation were less than 10% for all the kits except that for
6-hydroxybutyrate which was less than 15%.

The fifth kit, namely that for phosphorus, was found to
require more development work; this is now complete. The
development of other kits viz. for blood copper, magnesium, iron
and milk iodine is almost complete and it is planned to field
test these kits in the first quarter of 1993.

In the RIA laboratory, a number of developments are on-
going:
(a) A revised protocol for the progesterone RIA is now complete
and will be included in the first kit shipment in 1993. The
protocol is a comprehensive document in a ring-binder format
which will facilitate easy up-dating when necessary. In addition
to a section on assay procedure, there are others on kit
handling, sampling, interpretation of data, assay
characteristics, and appendices on I counting and radiation
protection.

(b) Two external quality assurance exercises (IAEA/P4-8 and-9)
were completed over the last 6 months. Response rates to the
exercises (68% for P4-8 and 45% for P4-9) were disappointing.
Considerable effort is involved in providing these services,
which are specially designed to assist counterparts gain
confidence in the accuracy of the RIA procedure. We assume that
non-responding counterparts are either disinterested in
validating the quality of their assays or feel that the exercises
are planned in some way to check-up on them. Counterparts should
be assured that there is no ulterior motive involved and we would
appreciate some response from those not intending to respond (and
the reason) if for no other reason than common courtesy.

He have instituted new QA procedures to assist counterparts
gain confidence not only in the data (and provide journal editors
or fanners with credibility in the accuracy of the data) but also
in the interpretation of the data, the reproducibility of
pipettes and the performance of gamma counters. It is gratifying
for us to report that >90% of the responders provided acceptable
progesterone results; of the outliers, we were able to suggest
a number of procedural and other changes to improve the quality
of their analytical data. But, what about the labs that did not
respond?

(c) Substantial progress has been made in the development of a
self-coating RIA for progesterone in skim milk using a monoclonal
antibody (Mab) produced by the Agricultural Biotechnology centre,
Godollo, Hungary. Field-testing of this kit will take place in
early 1993 and, all being well, the protocol and Mab will be
available for project counterparts towards the end of 1993. This
will enable scientists to assay skin milk for progesterone acre
or less independently of the laboratories apart from a voluntary
involvement in external quality assurance exercises. The
radiolabelled conjugate will be available through Amersham
International.

Progress has not been so good for a self-coating RIA for
progesterone in plasma or serum and more R+D effort is being
expended in this area.
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(F) PUBLICATIONS

(1) FAQ/IAEA Manual on Measurement of Methane and nitrous Oxide
Emissions from Agriculture

The publication arose from an FAO/IAEA Consultants Meeting
held in Vienna from 7-10 April 1992. It is published under the
IAEA-TECDOC Series and is therefore free-of-charge. Requests for
copies of the publication should be made to the IAEA's Division
of Publication.

CONTENTS

CHAPTER 1. INTRODUCTION

References
General reading

CHAPTER 2. METHANE PRODUCTION IN RUMINANT ANIMALS

INTRODUCTION

2.1. INDIVIDUAL ANIMALS
2.1.1. Enclosure techniques

2.1.1.1. Total enclosure of animal
2.1.1.2. Head box and mask

2.1.2. Tracer methods
2.1.2.1. Isotopic method
2.1.2.2. Non-isotopic method

2.1.3. Indirect methods
2.1.3.1. As VFA
2.1.3.2. From feed characteristics
2.1.3.3. In vitro incubations

2.2. GROUPS OF ANIMALS
2.2.1. Enclosure of animals

2.2.1.1. Continuous air flow approach
2.2.1.2. Restricted air flow approach

2.2.2. From feed characteristics
2.2.3. Microneteorological estimates

2.3. GAS HANDLING, STORAGE AND ANALYSIS
2.3.1. Sanpling and storage
2.3.2. Measuring CH4 concentrations

2.3.2.1. Flane ionization detector (FID)
2.3.2.2. Thermal conductivity detector (TCD)
2.3.2.3. Infrared detector (IRD)

2.3.3. Measurement of SF4
2.3.4. Standards and calibration

2.4. METHANE FROM ANIMAL WASTES

References
General reading
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r' CHAPTER 3: METHANE AND NITROUS OXIDE FLUX MEASUREMENTS
FROM SOIL AND PLANT SYSTEMS

INTRODUCTION

3.1. SAMPLING TECHNIQUES AND SAMPLE HANDLING
3.1.1. Chamber (cover-box) methods - manual sampling

3.1.1.1. Chamber size and numbers
3.1.1.2. Closed (static) chambers
3.1.1.3. Chambers for flooded rice systems
3.1.1.4. Operating procedure and example of

calculation
3.1.1.5. Sampling from remote locations - Sample

handling
3.1.1.6. Comments on the chamber method
3.1.1.7. Open (dynamic) chambers

3.1.2. Chamber method - automatic sampling
3.1.2.1. General system description
3.1.2.2. Suggestions for alternatives to equipment

3.1.3. Micrometeorological methods
3.1.3.1. Flux-gradient method
3.1.3.2. Aerodynamic method
3.1.3.3. Bowen ratio (energy balance method)
3.1.3.4. Eddy correlation approach
3.1.3.5. Alternative micrometeorological methods

3.1.4. Ultra-large chambers with long-path IR spectrometry
3.1.5. Examples of flux measurements

3.1.5.1. Methane flux measurement
3.1.5.2. Nitrous oxide flux measurement
3.1.5.3. Factors affecting fluxes

3.2. METHODS FOR MECHANISTIC STUDIES
3.2.1. Isotope techniques for identifying greenhouse gas

production mechanisms and quantifying emission
rates

3.2.2. The acetylene inhibition method: Core and closed
chamber protocols
3.2.2.1. Static core protocol
3.2.2.2. Closed chamber protocol

3.3. ANALYTICAL ASPECTS
: 3.3.1. Methane analysis
1 3.3.2. Nitrous oxide analysis
; 3.3.3. Calculations

'l References ,?;

'• General reading -.

V CONCLUDING REMARKS

GLOMARY '

CONTRIBUTOR* TO DRAFTING AND REVIEW
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(2> Feeding Strategies for Improving Ruminant Productivity in
areas of Fluctuating Nutrient supply through the Dae of
Nuclear and Related Techniques

This publication contains the results of the recently
completed FAO/IAEA Coordinated Research Programme of the same
title. Since it comes under the IAEA-TECDOC Series, it is
available free-of-charge by writing to the IAEA's Division of
Publications.

CONTENTS

Title of Paper

Animal strategies for coping
with inadequate nutrition.

Effect of protein supplementation
during energy undernutrition.

Straw based supplementation in
a low input feeding system for
Zebu heifers.

Utilization of cassava leaf
(Manihot esculenta, Crantz.) in
concentrate mixtures for swamp
buffaloes in Thailand.

Development of feeding strategies
for improving ruminant
productivity.

Nitrogen supplementation of maize
and sorghum silage for growing
cattle.

Utilization of fishery by-
products as supplements fed with
roughages to ruminants.

Protein degradability of feed-
stuffs and its effect on sheep
and goats.

Some effects of protein in the
diet of Angora goats.

Effects of supplementation with
digestible fibre on the digestion
and intake of triticale whole-
crop and meadow hays by sheep.

Authors

J.D. Oldham, I. Kyriazakis,
A.R. Pine, N.S. Jessop,
A.W. Illius

E.R. Orskov, S.A. Chowdhury

K.K. Pathirana,
U.L.P. Mangalika,
S.S.N. Gunaratne

W. Wanapat,
C. Wachirapakorn,
S. Chanthai, K.Sommart

Lee, Nam-Hyung,
Kim, Duck-Young,
Yoon, Chil-Surk

J. Combellas

B.L. Olafsson,
0. Gudmundsson

S. Economides,
M. Hadjipanayiotou

N. Cetinakaya, H. Ozcan,
A. Ozturk, S. Unal

A. Dias-Da-silva,
CM. Guedes. M.J. Gomes,
A. Mascarenhas-Ferreira,
C. Sequeira

Ugrading of straws and development A. Chermiti, A. Nefzaoui
of feeding systems for sheep based
on straw.
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r" Prediction of microbial yield L.P. Khan, J.V. Nolan
from the rumen using urinary
excretion of purine derivatives
and studies of the kinetics of
labelled purines.

Pregnancy nutrition and lamb J. Orleans-Pobee,
birth weight studies involving P.R. Beatson, A.R. Sykes
very prolific sheep.

The effect of different feeding A. Guerouali
strategies on production per-
formance and energy balance in
the prolific Dman ewes.

Studies on feeding systems for M.R. Alam
the development of production
strategies for goats in Bangladesh.

The availability and influence of D.M.S.S. Vitti, A.A.
minerals on reproductive para- Abdalla, J.C. Silva Filho,
meters in ruminants. H.O.S. Lopes, C.F.

Meirelles, E.A. Pereira

<G) FORTHCOMING EVENTS

(1) Final FAO/IAEA Research Coordination Masting on
"Strengthening Animal Disaasa Diagnosis in Asia through
tba Application of Iamunoassay Techniques", Bangkok,
Thailand, 1-5 February 1993.

(2) Final FAO/ZAEA Research Coordination Meeting on
"Strenthening Animal Reproduction Research in Asia
through the Application of Immunoassay Techniques",
Bangkok, Thailand, 1-5 February 1993.

j (3) First FAO/IAEA Research Coordination Meeting on
j, "Development of Feed supplementation Strategies for Milk-
I producing Animals in Tropical and subtropical
•: Environments", Vienna, Austria, 19-23 April 1993.

; (4) FAO/IAEA Regional Training course on "Use of Immunoassay
and Related Techniques for studies on Animal Production

V and Disease Diagnosis in Asia", Peradeniya and Colombo,
(: Sri Lanka, 16 August - 10 September 1993.
t>'

Place: Faculty of Veterinary Medicine and Animal
Science, University of Peradeniya, Peradeniya
and Colombo, Sri Lanka

Dates: 16 August - 10 September 1993

Deadline for 15 April 1993
nominations:

Oraanliers: International Atomic Energy Agency and the
Food and Agriculture Organization of the
United Nations in Co-operation with the
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Language:

Participation:

Background of
the course:

Purpose of
the course;

Participants'
qualification*:

Government of Sri Lanka through the Atomic
Energy Authority, Colombo and the University
for Peradeniya.

English

The training course is open to 22
participants from developing IAEA/FAO Member
States in the Asia and Pacific region.

Improvement of animal productivity in
developing countries requires knowledge of he
different farming systems and the specific
constraints operating under each system in
different environments. Devising methods to
overcome these constraints requires a multi-
disciplinary approach, involving research on
the interactions between various factors that
affect productivity. The use of immunoassay
techniques (e.g. RIA for measuring
reproductive hormones and ELISA for diagnosis
of diseases) along with conventional methods
can provide valuable information in such
studies. Training young scientists and
teachers in the Asia and Pacific region on
the applications of these techniques will
attribute to technology transfer and
strengthening of research capability.

The purpose of the course is to train
scientists in the region in two specific
fields, animal production and animal disease
diagnosis. The course will therefore have
two separate but parallel streams. The
animal production course will focus on the
farming systems approach, involving the use
of nuclear and related techniques, especially
in the fields of reproduction and nutrition
in ruminants. The animal disease course will
use the epidemiological approach to
controlling livestock disease, involving the
use of ELISA and other diagnostic methods for
sero-surveys, monitoring of vaccination and
improvement of control strategies.

(a) For the course on production: Candidates
must have a degree in agriculture, animal or
veterinary sciences and at least two years of
post-qualification experience in research on
animal production in ruminants.
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(b) For the course on diseases: Candidates
must have a degree in veterinary science or
equivalent, and at least two years of post-
qualification experience in research on
livestock diseases.



Nature of
the course: (a) Production; Participants will receive

training in the design of field trials,
collection and processing of samples,
measurement of progesterone by RIA,
measurement of selected nutrient metabolites
and minerals by biochemical methods,
assessment and improvement of fertility,
strategic supplementary feeding, and use of
computers in data analysis.

(b) Diseases: Participants will receive
training in the design of epidemiological
surveys, collection and processing of
samples, detection of antibodies and antigens
by ELISA and other techniques, haematology,
parasitological techniques, assessment and
improvement of disease control strategies,
and use of computers in data analysis.

Application
proc«dure:

All participants will be required to make a
presentation, at the beginning of the course,
on (a) livestock production systems, or (b)
current status of important livestock
diseases, in their home countries.

Nominations should be submitted in duplicate
on the standard application forms for
training courses. Completed forms should be
endorsed by and returned through the official
established channels (the Ministry of Foreign
Affairs, the National Atomic Energy
Authority, or the office of the United
Nations Development Programme). They must be
received by the International Atomic Energy
Agency, P.O.Box 100, A-1400 Vienna, Austria,
by 15 April 1993. Nominations received after
that date or applications sent direct by
individuals or by private institutions cannot
be considered. Completed and endorsed
application forms may be submitted by
facsimile.

Lanouaq*
cTtificaf:

It is suggested that advance information of
the nominations be submitted by
telex/facsimile with the following
information: name, age, academic background,
present position and full working a d d r w
(incl. telex, telephone and facsimile
numbers), to enable the IAEA make preliminary
evaluation of the candidates.

In the case of countries in which English is
not an official or customary language,
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Administrative
and financial
arrangements:

nominations must be accompanied by a separate
certificate of the candidate's proficiency in
English. This certificate must be issued by
a language school, cultural institution or an
embassy of a country in which the language of
the course is spoken.

Nominating Governments will be informed in
due course of the names of the selected
candidates and at that time will be given
full details of the procedures to be followed
with regard to administrative and financial
arrangements.

The IAEA will pay the full cost of the
participants' air travel from their home
countries to Colombo and return. During
their attendance at the course, participants
will receive from the IAEA a stipend
sufficient to cover the cost of their
accommodation, food and incidental expenses.

The organizers of the course do not accept
liability for the payment of any costs or
compensation that may arise from damage to or
loss of personal property, or from illness,
injury, disability or death of a participant
while he/she is travelling to and from or
attending the course, and it is clearly
understood that each Government, in
nominating candidates, undertakes
responsibility for such coverage.
Governments would be well advised to take out
insurance against these risks.

(5) FAO/IAEA Regional Training Course on "Ose of Immunoasaay
and DMA Probe Methods for Animal Disease Diagnosis and
Control in Africa", Accra, Ghana, 6-24 September 1993.

Place:

Dates;

Deadline for
noainationa;

Organixers:

Language;

Regional Veterinary Laboratories, Accra.

6 September - 24 September 1993

1 June 1993

International Atomic Energy Agency and the
Food and Agriculture Organization of the
United Nations in Cooperation with the
Government of Ghana through the Atomic Energy
Commission, Accra and the Regional Veterinary
Laboratory, Ministry of Agriculture, Ghana.

English and French
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Participation;

Background of
the course:

Purpose of the

Participants'
aualifications:

Nature of
the course;

The training course is open to 22
participants from developing IAEA/FAO Member
States in the African Region.

In developing countries, diseases affecting
livestock continue to be a major constraint
in improving animal production. One factor
important in reducing losses caused by
infectious agents is effective diagnosis -
whether in initially identifying the disease
problem or measuring the effectiveness of
control programmes. Nuclear and related
techniques (ELISA) have proved invaluable in
providing national laboratories with an
effective system for diagnosing most of the
major epizootics. Centered around the
concept of using internationally validated
and standadised ELISA kits, laboratories
initially equipped and the staff trained for
one disease can easily move on to tackle
other diseases of importance.

To train scientists in the use of the
FAO/IAEA ELISA-based system for the diagnosis
and control of the major epizootics affecting
livestock in developing countries. The
approach will be to provide training in three
major epizootics as examples of the approach
that can be used for many other epizootics.

Applicants should have some laboratory
training and be either veterinarians or
laboratory technicians. The course is
primarily pratical and is aimed at those who
will continue to "work at the bench"; it is
not aimed at senior laboratory or veterinary
staff.

This course will be primarily practical and
training will be provided on the use of
ELISA-based systems for the detection of
antibodies in cattle to rinderpest,
brucellosis and babesiosis. Formal lectures
will be kept to a minimum but will be given
on basic immunology and enzyme assays.
Aspects on the use of computers for ELISA
data collection from an ELISA reader and data
management will be given along with some
training in applied epidemiology with regard
to survey design.

A demonstration on the use of labelled DNA
probes and their advantages and disadvantages
wil1 be covered.
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application
procedure:

Language
certificate:

Administrative
and financial
arrangements;

Nominations should be submitted in duplicate
on the standard application forms for
training courses. Completed forms should be
endorsed by and returned through the official
established channels (the Ministry of Foreign
Affairs, the National Atomic Energy
Authority, or the office of the United
Nations Development Programme). They must be
received by the International Atomic Energy
Agency, P.O.Box 100, A-1400 Vienna, Austria,
by 1 June 1993. Nominations received after
that date or applications sent direct by
individuals or by private institutions cannot
be considered. Completed and endorsed
application forms may be submitted by
facsimile.

It is suggested that advance information of
the nominations be submitted by
telex/facsimile with the following
information: name, age, academic background,
present position and full working address
(incl. telex, telephone and facsimile
numbers), to enable the IAEA to make
preliminary evaluation of the candidates.

In the case of countries in which English or
French is not an official or customary
language, nominations must be accompanied by
a separate certificate of the candidate's
proficiency in either English or French.
This certificate must be issued by a language
school, cultural institution or an embassy of
a country in which the language of the course
is spoken.

Nominating Governments will be informed in
due course of the names of the selected
candidates and at that time will be given
full details of the procedures to be followed
with regard to administrative and financial
arrangements. The IAEA will pay the full
cost of the participants' air travel from
their home countries to Accra and return.
During their attendance at the course,
participants will receive from the IAEA a
stipend sufficient to cover the cost of their
accommodation, food and incidental expenses.

The organizers of the course do not accept
liability for the payment of any costs or
compensation that may arise from damage to or
loss of personal property, or from illness,
injury, disability or death of a participant
while he/she is travelling to and from or
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attending the course, and it is clearly
understood that each Government, in
nominating candidates, undertakes
responsibility for such coverage.
Governments would be well advised to take out
insurance against these risks.

(6) Final FAO/IAEA Research Coordination Meeting on
"Development of Feed Supplementation Strategies for
Improving Ruminant Productivity on Smallholder Farms in
Latin America through the Dse of Radioimmunoassay
Techniques", Piracicaba, Brazil, September 1993.

(7) Third FAO/IAEA Research Coordinating Meeting on "The
Sero-monitoring of Rinderpest in Africa - Phase II11,
Cairo, Egypt, 17-21 October 1993.
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