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Introduction

The Director General of ILRI introduced participants to the background of the Consultative Grou
International Agricultural Research (CGIAR), the formation of the new International Livestock Rese
Institute (ILRI) and its challenges, and the development of a Global Agenda to address the pt
requirements for livestock research.

The CGIAR, which supports a network of international research centres, amongst which ILRI |
newest, was founded in the early 1970s, principally to address the problems of food insecurity in deve
countries. Major research advances and production increases in crop commodities have been ac
However, in recent evaluations of the global situation, it has been noted that increased food producti
not solved problems of equity, and large numbers of people in developing countries still live in ext
poverty. The growth of the human population exacerbates food needs and is not likely to stabilise ur
year 2050 in developing countries. The CGIAR has further recognised that sustainable increa
agriculture and productivity should be addressed through both commodity improvements and the
conservation and management of natural resources.

The Technical Advisory Committee (TAC) of the CGIAR has analysed the potential rese
priorities for the group of centres as a whole with a view to maximising the impact of international rese
carried out together with other international agencies, and working with national programme partn
has determined that, at the global level, the highest priorities are the conservation of germplasm
CGIAR mandate commodities; strategic germplasm enhancement; public policy and public manag
research; and arole in catalysing global information services. The aim is to strengthen national agric
research systems (NARS) through collaborative research and research-related activities. In analy:s
potential research agenda, all institutes of the CGIAR attempt to define research which is internatic
character, for which it has comparative advantage, which fits the above priorities and is of use to s
countries or regions.

ILRI's initial programmes have been built on a foundation of two decades of experience of the
former livestock research centres of the CGIAR, the International Laboratory for Research on Al
Diseases (ILRAD) and the International Livestock Centre for Africa (ILCA). ILRAD has conduc
primarily laboratory-based strategic research on two major disease complexes, trypanosomias
tick-borne diseases, affecting livestock in sub-Saharan Africa and other developing regions. ILC,
concentrated on the biological, agro-ecological and socio-economic constraints to livestock prodi
systems in Africa primarily through applied research on farming systems. In contrast, ILRI has specif
been given a global mandate for research to improve (a) animal performance through technological re
and conservation of animal genetic diversity in developing regions, (b) the sustainable productivity of |
livestock and crop—livestock systems, (c) the technical and economic performance of the livestock
and (d) the development, transfer and utilisation of research-based technology by national programn
their client farmers.

The formation of ILRI and its new mandate are consistent with a strategic plan developed for live
research within the CGIAR. This plan anticipates some restructuring and redirection from the emphe
the two separate livestock institutes in 1994. ILRI is expected to place increased emphasis on ge
systems analysis (including impact assessment, modelling capacity, natural resource management
resources), and in socio-economic and policy research. Itis hoped that the establishment of a single i
will reduce administrative overheads, but maintain the traditional role of the livestock institutes in N
strengthening. Importantly, the new institute will seek to develop programmes in Asia, Latin Americe
the Caribbean (LAC) and the region of West Asia and North Africa (WANA). Over and above
development of this new centre with its global agenda will be the involvement of ILRI in establishil
Livestock Programme Management Group to manage (CGIAR) system-wide livestock research.

The provisional priority programmes for ILRI will include five major areas. These are Animal He:
Improvement (including research on tick-borne diseases, trypanosomiasis and helminthiasis); Biodi
(including the conservation and characterisation of animal and forage genetic resources); Production S



Research (including socio-economic and environmental impact assessment, ecoregional mixed liv
system research and evaluation and utilisation of tropical feed resources), Livestock Policy Analys
Training, Information Services and Network Support to strengthen NARS capacity for livestock rese

ILRI will make use of its laboratory and experiment stations in Kenya and Ethiopia and expe
continue collaborative research with institutes in developed countries, sister IARCs and nal
programmes particularly through ecoregional initiatives. With the increasing integration of the prograr
of the CGIAR, ILRI expects to collaborate more substantially with Centro Internacional de Agricul
Tropical (CIAT; which conducts work on forage genetics, evaluation and utilisation), the Internati
Center for Agricultural Research in the Dry Areas (ICARDA; which has programmes in small rumii
production systems appropriate to the WANA region) and the International Centre for Resear
Agroforestry (ICRAF; which conducts agroforestry research). Ecoregional research will be conducte
a variety of international and national partners in consortia and will evaluate livestock production in n
farming systems and related research on the management of natural resources. ILRI will contil
concentrate on the biological improvement of ruminant species but will address the contribution of
livestock species affecting the productivity and sustainability of integrated agricultural systems. The i
programme of the system-wide livestock initiative will be on the improved production and utilisatio
animal feed resources in tropical countries.

ILRI has major challenges to address against a changing framework for the CGIAR.
simultaneously develop a coherent research programme from the two pursued by the former livi
research centres, a global agenda for research and mount a system-wide livestock research progr:
collaboration with multiple partners is daunting. In some instances, the timetable for establishment of
initiatives is constrained by the structural adjustments and time-table of the CGIAR itself. The Dire
General therefore thanked the participants for their support in contributing to the first ILRI Consult:
and providing their considerable experience in different developing country regions to the developm
ILRI's global agenda for livestock research. He indicated that this is part of a continuing process v
which ILRI will have to choose the most appropriate research areas in which it can become involved,
its own comparative advantage, limited resources and the need to develop regional and national p
for research collaboration in the future.

ILRI's objectives for the Consultation were to:

. Identify priority requirements for improved livestock productivity and development of the sustain:
production systems in the developing regions.

. Identify cross-regional priorities, major constraints, the researchable areas and issues in live
production most likely to bring distinct benefits and impacts.

e Assistidentification of participants and planning for future regional research workshops.

This report summarises the priority researchable issues suggested during the Consultatior
considered for ILRI's broader agenda for livestock and related research. The Global Consultatic
bringing together experts in livestock research from different regions, has also significantly helped
planning of future Consultations to be convened within the major agro-ecological zones during 199

Programme

The programme (Appendix I) was initiated by the presentation of background papers on two donc
international agency initiatives in livestock development (Appendix Il):

1. The multi-donor livestock and the environment initiative.

2. The Food and Agriculture Organization of the United Nations (FAO) report on the current status
issues and trends in world livestock production systems

This was followed by six regional paper presentations that provided a background of current tr
major constraints, region-specific research and related issues that needed to be addressed (App¢
including summaries of discussions). Four regional working groups (Asia, LAC, SSA and WANA) t



conducted discussions to identify the main priority researchable issues specific to each region. The
of the group meetings were presented in a plenary session which identified commonalities across-r
as well as discussing the research issues that ILRI might contribute to in the future. Appendix IV inc
the four regional group meeting reports which are summarised in the next section. Appendix V |
background paper on the formation of ILRI that was used for the Consultation.

Participation

The Consultation was attended by 30 persons from 25 countries across all the developing regions of |
to the CGIAR (Asia, LAC, SSA and WANA). Participants, although invited in their individual capaci
represented experience from national programmes and 11 international agricultural research cent
donor agencies (see Appendix VI).

Summary of Regional Working Group reports
Asia

The group endorsed the need for separate research foci on the two priority agro-ecological zones
namely the humid and subhumid zone, and the arid and semi-arid zone. This corresponded broadly |
countries in South-East Asia and Indo-China, for the humid and subhumid, and south Asian countr
the arid and semi-arid AEZ. Many parts of China and Mongolia will fit into one or the other of the Al

The Group identified important areas for research in the future:

(i) Feed resources — improved availability and utilisation of feeds, and crop—animal systems. Th
researchable areas include identification and conservation of animal diversity and animal
improvement.

(i) Systems-oriented research — researchable issues include systems analysis, natural resource
management methodologies and technologies for component improvement.

(iii) Epidemiology — as a methodology for priority setting and evaluation of economic and biologic
research opportunities, and progress for animal diseases and production.

(iv) Institutional and policy related issues — credit, tenure, marketing and trade.

(v) Animal genetic resources — identification and conservation of animal diversity and animal ger
improvement.

(vi) Increased effectiveness in the application of improved technologies and utilisation of research
— the key area identified was improvement in the support services for technology transfer.

Latin America and the Caribbean (LAC)

The group focused particular attention on the tropical subhumid and humid zone, the high Andean
and the semi-arid tropical areas in the Caribbean and south of the continent. The former zone in
hillsides, lowlands and forest margins.

A total of 12 researchable areas were identified in which the following were the key themes
researchable opportunities:

(i) Natural resource issues — soil fertility, soil erosion, water management, pasture degradation,
degradation and loss of biodiversity.

(i) Feed resources — feed quantity and quality, and seasonal distribution.
(iif) Animal genetic resources — potential of dual-purpose cattle and loss of indigenous breeds.
(iv) Animal health — tick-borne diseases, endoparasites, trypanosomiasis, movement of animals ar

(v) Socio-economics — technology transfer, credit, agricultural and environment policy, services
inputs, marketing and processing and institutional capability.



The group also identified the major institutions already active in livestock research and develog
in the region and which may be appropriate institutional partners to address research issues in collab

Sub-Saharan Africa (SSA)

Sub-Saharan Africa was viewed as comprising arid, semi-arid, subhumid and humid zones with the
identifying seven major areas for consideration for research although the priority varied with the se:
of the constraint on livestock production systems in different zones.

(i) Feed production and utilisation — recognised as a major research priority in the three most hu
zones.

(i) Animal health — of particular importance in the humid zones of SSA. The group suggested brc
based animal health research to take in relative disease costs of vector-borne diseases and in
parasites, and the use of epidemiological tools for wider and integrated health management.

(iif) Systems analysis — all regions would benefit from unifying the research portfolio through the u
simulation models and GIS and rationalising research on individual production system constra

(iv) Natural resource management — of critical importance to the semi-arid regions where researc
quantifying soil—plant-livestock dynamics was given highest priority.

(v) Conservation and biodiversity — all regions would benefit from better characterisation and
conservation of both animal and forage genetic resources.

(vi) Animal genetics — the potential of indigenous species in all regions in contributing to improvec
productivity through inherent disease resistance and other environmental adaptations was
considered important. This is a research area to which ILRI was expected to contribute
substantially.

(vii) Policy and socio-economic issues — considered under-researched in SSA with major possibili
for important contributions by international institutions.

West Asia and North Africa (WANA)

The major constraints for the region were lack of land and water and very high population growth
The region included extensive range systems and mixed systems involving irrigation. Possible ext
of the region into the steppes of central Asia, which extend into Mongolia, was recognised.

The group identified the following priority areas for research:

(i) Production systems — characterisation and assessment of potential for improvement especial
rangelands and steppes.

(i) Natural resource management — stability of fragile desert margins, introduction of multi-purpo
forage shrubs and breeding better quality forage crops.

(i) Feed resources and nutrition — strategic feeding during the reproductive cycle and intensive
utilisation of by-products from both crop residues and the food-processing industry.

(iv) Animal genetic resources — development of nuclear flocks, specifically of sheep with higher g
merit; the introduction of better genotypes and analysis of existing breed improvement data.

(v) Animal health — epidemiological surveys and control of diseases of major economic importan

(vi) Policy, socio-economic and institutional research — common property rights and economic
evaluation of individual production constraints were identified as priorities for the region.



Summary of research themes common to different ecoregions

The meeting discussed in plenary session the following common research themes arising from the s
Group reports.

Feed resources

—  Production

—  Utilisation
Production systems research

—  Systems analysis (a strategic research function)*

— Integrative management (ecoregional focus including natural resource managemen
Biodiversity

—  Forage and animal genetic resource characterisation, conservation and improvemer
Animal health

—  Expanded disease focus for improved epidemiological and impact evaluation on

productivity* and integrated management technologies.

Livestock policy

NARS strengthening
—  Delivery of technologies is a researchable function*

Both the regional papers and the Group discussions underlined the importance of establis
specific priority list of research objectives against an ecoregional framework. Thus, whilst the aboy
of research areas presents needs common to each of the ecoregions, and which qualify for an inter
effort in research and delivery of new technologies, individual elements of the research may be app
to one ecoregion and productively pursued through collaboration with regional partners.

* All these components need to be effectively integrated into a broad approach to research planning, producti
system improvement and impact assessment.



Appendix |

Programme for ILRI's Consultation on Developing the
Global Agenda for Livestock Research,
18—-20 January 1995

Day 1 : Wednesday, 18th

Session |

09:00-09:45 Welcome and opening address by Dr. H. Fitzhugh
(including the formation of ILRI, anticipated output from the meetir
and the process to be followed).

Chairman — Dr. H. Fitzhugh

09:45-10:00 Report on thavestock and Environment Initiative
by Dr. H.Blackburn
10.00-10.30 Report dicoregional Analysis of Livestock Production Systems
by Dr. A.W. Qureshi
10:30-10:45 Discussion of the two reports
10:45-11:15 Coffee
11:15-11:30 Introduction to separate regional meetings:
Dr. P. Gardiner
11:30-12:30 1st meeting of regional groups:
Introduction, aims and methods of working.
12:30-1:30 Lunch
Session Il
1:30-2:50 1st Regional paper: S. Asiaby Dr. K. Singh

S.E. and E. Asia
by Dr. C. Devendra

2:50-3:20 Discussion
3:20-3:45 Tea

Chairman — Dr. S. Galal

3:45-4:45 2nd Regional paper : Latin America and the Caribbean
by Dr. M.E. Ruiz
4:45-5:30 Discussion

EVENING RECEPTION AT ILRAD: 6:00 — 8:00 P.M.

Day 2 : Thursday, 19th
Session Il continued

Chairman — Dr. S. Watanabe

09.00-10:00 3rd Regional paper: sub-Saharan Africa
by Dr. W. Masiga



10:00-10:45 Discussion
10.45-11.15 Coffee

Chairman — Dr. H. Li-Pun

11:15-12:15 4th Regional papé&¥est Asia/North Africaay Dr. A. Sidahmed
12:15-1:00 Discussion
1:00-2:00 Lunch
Session Il
2:00-5:00 Substantive discussion of major themes and research dimension

by region in four separate groups: -

1. Asia 2. LAC 3. SSA 4. WANA

Chairman Chairman  Lady-Chair Chairman
Dr. K. Singh/ Dr. M. Ruiz Dr. L. Setshwaelo Dr. S. Galal
Dr. C. Devendra

5:00-5:30 Meeting of Chairmen and rapporteurs:
Production of the Synthesis Report

DINNER AT THE CARNIVORE RESTAURANT (8.00 P.M.) TRANSPORT WILL BE PROVIDED

Day 3 : Friday, 20th
Session IV

Chairman — Dr. C. Devendra

09.00-10:00 Plenary — Individual group reports
10:00-10:30 Coffee
10:30-11:30 Final discussion, consensus and conclusions

The meeting will be closed by Dr. H. Fitzhugh
12:30-2:00 Lunch
FREE EVENING



Appendix Il

Multi-donor study on livestock and the environment

H.D. Blackburn
Livestock System Analyst, USAID, Washington, DC 20523-1809, USA

Background

In December 1992 donor livestock specialists met to discuss programmatic themes and organis
activities. Also discussed were macro-economic and institutional frameworks, livestock anc
environment, animal health, and research and extension issues confronting developing livestock s
One issue of particular concern was the biased view that livestock have only negative impacts up
environment and are solely responsible for major environmental damage (e.g. overgrazing, methg
and soil erosion).

Due to these perceptions about livestock and the environment all participants believed it neces
respond positively to the challenge. The route selected was to develop a multi-donor study which ex
the positive and negative linkages between livestock and the environment. The results from this study
be used within donor organisations and external to the donor community to effect the policy making pr

In all there are nine countries or organisations involved in the study. Multilateral organisations inc
the International Bank for Reconstruction and Development (IBRD), the Food and Agricul
Organization of the United Nations (FAO) and the European Union (EU). Countries supporting this ¢
include Denmark (Danish International Development Agency, DANIDA), France (Ministere d
Cooperation), Germany (Deutsche Gesellschaft fir Technische Zusammenarbeit, GTZ), Nethe
(Directoraat Generaal van International Samenwerking, DGIS), United Kingdom (Overseas Develoj
Administration, ODA) and United States (United States Agency for International Development, US
and the Environment Protection Agency, EPA).

Overall project description

The study has been designed to:

e  provide an objective quantitative and qualitative assessment of the positive and negative lin
between livestock and the environment

e review policies and technologies which would mitigate negative effects and enhance the pc
associations of livestock and the environment

e attempt to develop standardised environmental evaluation procedures for livestock projects
donor agencies.

The basic building blocks for this study are the 10 production systems (Table 1). Within each of
production systems there are a series of impact domains which have important environmental and liv
implications and are therefore being evaluated. The importance of a specific domain will vary a
production systems. Some of the domains are global in nature (e.g. methane and genetic resources
global domains will be addressed by specific teams which will cut across the production systems.

The study is being conducted in a number of different phases:

Phase 1  Definition of the extent of the problem in the different impact domains of livestock develoj
Review by the Steering Committee and eventual definition of a small number of case stu

Phase 2 Eventual case studies and identification of the corrective and enhancing measures to ai
optimal management of the livestock—environment linkages in all the impact domains.



Phase 3 Identification of unified standards for the ecological assessment of livestock developme
activities.

Phase 4 Conference on study findings.

Phase 5 Synthesis of studies into policy documents which will be presented internally and exterr
the donor community.

Table 1. Interaction strength of livestock and the environment by production system and impact domain prodt

systems.
Impact LLM LLB LGT LGH LGA MRT MRH MRA MIH MIA
Domain
Range utilisation - A A A A A A A C B
Forest utilisation C A C A B C A B C C
Waste manure A A C C C C B C C C
Waste processing A A C C C C C C C C
Methane A A B A A B B A A A
Livestock genetics B C A B C A A B C C
Wildlife biodiversity - C C A A C B B C C
Concentration on feed A A B C C A A C C C
Input to cropping A A B B B A A A A A

A = Large positive or negative interaction, B = Moderate positive or negative interaction, C = Low positive or negative interac
LLM=Livestock Landless Monogastric

LLB=Livestock Landless Ruminant

LGT=Livestock Grassland Temperate and Tropical Highlands

LGH=Livestock Grassland Humid/Subhumid Tropics

LGA=Livestock Grassland Arid/Semi-Arid Tropics and Subtropics

MRT=Mixed Farm Rainfed Temperate and Tropical Highlands

MRA=Mixed Farm Rainfed Arid/Semi-Arid Tropics and Subtropics

MIH=Mixed Farm Irrigated Humid/Subhumid Tropics

MA=Mixed Farm Rainfed Arid/Semi-Arid Tropics and Subtropics

Central activities will be conducted by the secretariat. These activities include an initial evaluati
each livestock production system in terms of animal numbers (by species), human population, t
nutrition provided by the animal resource and animal products produced (Seré’s study). Key ind
development and environmental impact analyses are being performed by consulting teams. The te
multidisciplinary in composition (e.g. natural resource base, animal production and socio-econ
experts). The data and information that each team develops feeds into a second central activity
collates and synthesises the information for the final reports. This final effort will be performed by F
IBRD and USAID.

Progress to date

Currently the study has reached mid-term. Primary to the success of all consultancies has be
completion of quantifying animal populations, productivity and the growth rates of these factors a
production systems. This significant work is not only being used in the current study but was us
background information to develop of ILRI strategies. Other consultancies working on impact don
have produced first drafts of their reports which identify key indicators of environment-lives
interaction. Groups using information produced by impact domain analysis have begun evaluatir
interaction between livestock and the environment for specific production systems. Additionally, the n
linking key indicators to impact domain has been drafted indicating the relevance and relative stren
production systems/environmental interactions as a common basis for assessing production systel



World livestock production systems: Current
status, issues and trends

C. Seré and H. Steinfeld, in collaboration with J. Groenewold

Paper presented by A.W. Qureshi

Chief, Animal Production Service, Food and Agriculture Organization of the United Nations (FAC
Via Delle Terme Di Caracalla, 00100 Rome, Italy

1. Introduction

1.1 Background

This study is part of a multi-donor study called “Interactions between Livestock Production System
the Environment — Global Perspectives and Prospects”, coordinated by the Food and Agric
Organization of the United Nations (FAO). The group of donors are FAO, the World Bank, United S
Agency for International Development (USAID), the European Community, Deutsche Gesellscha
Technische Zusammenarbeit (GTZ) of Germany, la Ministére de la Cooperation of France, the Direc
of International Cooperation and the Danish International Development Agency (DANIDA) of Denrr
International Cooperation of the Netherlands, and the Overseas Development Administration (OC
the United Kingdom. This study addresses, as a follow-up to the United Nations Conferenc
Environment and Development (UNCED), the issues of livestock—environment interaction, to |
objectively assess the role of livestock in environmentally sustainable agriculture.

UNCED has served to increase the sensitivity of policy makers and scientists in develope
developing countries to environmentally sustainable agricultural development. An important comp
of UNCED was the articulation of the need for an objective assessment of the key factors affe
sustainability, and a better understanding of the measures needed to enhance the positive influen
mitigate possible negative effects of some agricultural and development practices. The role of live
and livestock development is an important component of this discussion. For example, livestock an
utilisation interface with several key chapters of Agenda 21. These include:

. Managing fragile ecosystems: combating desertification and drought (Chapter 12).
. Promoting sustainable agriculture and rural development (Chapter 14).

»  Conservation of biological diversity (Chapter 15).

. Environmentally sound management of biotechnology (Chapter 16).

In each of these situations man can manage livestock to either strengthen or weaken efforts 1
sustainable environments and development. However, to best use livestock towards these ends re
guantitative and qualitative assessment.

1.2 The issue

Exponentially expanding human populations are increasing the demand for all agricultural produc
increasing stress on the resource base used to produce such products. There is a rapidly growing
for livestock products world-wide as human population pressure and incomes increase. Land use and
population pressures are now leading to pressures for intensification and expansion in many ty
livestock production systems. In addition, expansion of cropping into drier areas is forcing pastoral live
production systems to relocate into still more arid lands. As a result of these changes new pressures
environment are developing or could emerge and, therefore, should be of concern.

The scale and nature of the interaction between livestock production and the environment has b
subject of much conjecture, all of which has lacked a technical basis for making informed policy deci



and devising technical programmes. However, it is increasingly clear that livestock—environment linl
should be seen in the context of human, economic and political aspects as well as natural resource util

Characteristics of animal agricultural systems have been developed in response to agro-eco
opportunities and demand for livestock commaodities. In many cases, a fully sustainable equilibriur
been established. Furthermore, in many of these environmentally balanced systems, the livestock «
is often clearly interwoven with crop production, as in the rice/buffalo or cereal/cattle systems of /
Animal manure is often the essential element in maintaining soil fertility. In other cases, such a
semi-nomadic pastoral systems of many of the world’s natural grassland regions, environmentally
balances of human society, animal population and vegetative biomass have existed for centuries.

Livestock make an important contribution to most economies. Livestock produce food, prc
security, enhance crop production, generate cash incomes for rural and urban populations, provide f
transport, and produce value added goods which can have multiplier effects and create a need for s
Furthermore, livestock diversify production and income, provide year-round employment, and sprea
Livestock also form a major capital reserve of farming households. Because of livestock contributi
societies, when human economic pressures increase people can misuse livestock in ways wh
detrimental to the environment.

Within the context of the study, the following problem areas or “impact domains” are the major fo

. Livestock utilisation of land resources is a key area to be addressed by the study. Sustainable ¢
land managementis of critical importance in Africa, Latin America, North Africa and Asia. Utilisat
of semi-arid and arid land resources is dependent not only upon human and animal pressure |
on naturally occurring fluctuations in weather. These three factors can be combined to impro\
natural resource base or degrade it.

. Utilisation of forested areas in the humid tropics is another important area. Increasing human pre
which has led to widespread deforestation followed by conversion to grazing areas will als
critically evaluated.

*  Animal waste issues present a dichotomy of how livestock can contribute to sustainability or
negative impacts. Positively, animal manure contributes to soil fertility and tilth and there
sustainable crop and animal production systems can be developed or enhanced. Furthermore,
is often an important source of fuel. However, with increasing human population pressures whicl
to intensive concentration of animals, their wastes can have a negative impact on soil and
Therefore itis important to understand, quantify and propose possible actions to maximise the pc
and minimise the negative impacts.

. Increasing urbanisation and economic growth will create opportunities to develop animal proce
industries which create jobs and add value to animal products. Closely associated with this ty
industrialisation is waste disposal, in particular from slaughterhouses and hide tanning plants
constitute an important environmental problem in both developed and developing countries.

. Livestock which are fed low quality feed have relatively high levels of methane production and
performance levels. Methane emissions of livestock contribute 3—4% to the global warming e
Factoring in the ramifications of increased nutrient intake levels and reducing methane prodt
under an umbrella of sustainable resource use will be an important problem area.

e Theintroduction of high-yielding breeds and specialised modes of production leads tolossesing
diversity among domestic animals and existing local knowledge about that diversity. Produ
systems of lower levels of intensity, however, continue to provide the mainstay of many specie
breeds. Clearly there is a need not only to evaluate livestock genetics from a biodiversity stan
but also from the standpoint of matching genotypes with the environment. In addition, wilc
biodiversity is contracting; as the resource base becomes more limiting there needs to be an eva
of how wildlife and livestock production can be used to complement each other.

*  As human demand for livestock products increases intensive production systems which utilise
grains become more prevalent. If taken to extremes and without appropriate pricing policies
production can be promoted in areas which otherwise would be too marginal for crop production.



practices can be environmentally detrimental, therefore it is critical that these situations al
evaluated.

e Theintegration of crop and livestock systems can provide some very important sustainable adva
for the farmer through nutrient recycling and adding economic value to the system by grazing
residues which would otherwise be underutilised. In addition, livestock also provide an incenti
nitrogen-fixing crops or forages which serve to improve soil fertility and reduce soil erosion.

The above-mentioned impact domains cut across animal production systems evaluated by the
These domains will serve as a basis for determining social costs and benefits for each livestock
evaluated.

Thus, the building blocks of the analysis are the livestock production systems. A manageable ni
of livestock systems has to cover a significant portion of global livestock to form the focal point of the sf

1.3 Objective and scope

The objective of this study is to develop a classification and characterisation of the world’s livestock sy
which enables detailed studies of livestock—environment interactions by livestock systems and by i
domains. To put livestock—environment interactions in a system, with a regional and global perspe
the systems defined have to be described and have to be put in a geographical context. This is ¢
providing quantitative estimates of the importance of each system globally and by region in terms o
resource base, human population affected, livestock numbers and outputs.

More specifically, the study aims at:
a) Delineation and definition of elements of a classification of livestock production systems.

b) Quantitative and qualitative description of each livestock production system in terms of feed
resources, livestock resources, livestock commodities produced, production technology, prodi
use and livestock functions, area covered, geographical locations and human populations sug

c) The provision of insights into the importance of livestock systems across world regions and
agro-ecological and related trends in order to provide orientation to decision-makers involved |
livestock development.

The study will serve as a basis for other consultants working either on the identification of
indicators by impact domain or on assessment by production systems.

2. Methodology

The study covers livestock production systems involving cattle, buffalo, sheep, goats, pigs and chi
By neglecting a series of smaller animal species and game animals, the analysis underestima
availability of animal protein, particularly in more rurally based developing countries.

In geographical terms, systems are grouped in the following regions: sub-Saharan Africa (SSA),
Central and South America (CSA), West Asia and North Africa (WANA), Organization for Econol
Cooperation and Development (OECD) member countries (excluding Turkey which was includt
WANA), Eastern Europe and CIS, other developed countries (Israel and South Africa). The study c
150 countries comprising over 98% of the world production of the commaodities included. A list of
countries included and their allocation to country groups is presented in Annex 1.

Livestock production systems are considered a subset of the farming systems. The review
literature (Humphrey 1980; Ruthenberg 1980; Jahnke 1982; De Boer 1992; Wilson 1994) reveale
most farming system classifications are not backed by quantitative criteria which enable cases to be
allocated to one class. These classifications are close to typologies. No attempts to develop a classi
of world livestock systems by using quantitative statistical methodologies (cluster analysis and re
methodologies) could be located in the literature. This probably relates to the lack of appropriate da
for such approaches on a global scale.



2.1 Approach and data

The preliminary classification developed by the project’s steering committee uses the following crite
descending order of importance: integration with crops, relation to land, agro-ecological zone, inten:
production and type of product.

Operational considerations related to the number of different systems to be handled throughc
whole Livestock Environment Study led to the decision to limit the classification to 11 systems by reta
only the first three criteria.

For the work of other consultants working on specific systems or impact domains it was consic
useful to define boundaries making it possible to clearly allocate cases to systems. The boundarie
defined using sources of the dry matter fed, percentages of total value of output and climatic criteri:
resulting classification is presented in Section 3.

The fact that these variables are not reported on a consistent basis for existing production s
nevertheless prevents the use of these variables for the actual quantification of systems’ importanc
has to be done using proxy variables. The quality of these proxies could not be tested empirica
guantitative methods but the results were validated to a certain degree by checking empirical resul
experts knowledgeable of the different regions and production systems.

Efforts to quantify resources involved in different livestock systems at a global and regional |
have been very limited in the past. The Winrock study commissioned by TAC (Winrock International 1
basically classified selected countries in relation to indicators of the relative importance of crops v
livestock and then linked these systems to the main livestock and crop species. The approach cover
a subset of the developing countries (about 70), excluding a series of large heterogeneous countri
as Brazil, Argentina and Mexico in Latin America.

TAC (1992) has allocated stock numbers and animal production to agro-ecological zones ¢
developing world. This is based on previous work by FAO on the land resource base of the world. Dz
arable and irrigated land as well as population by each of the nine agroecozones (AEZs) of the deve
world by country was used by TAC to estimate relative importance of individual crops and animal pro
by agroecozones as the main input into TACs research priority setting exercise. Production system
not considered explicitly by this study.

Given the resources available to undertake this project, it was decided that digitalising actual live
distributions at a global scale and overlaying this information with the one on land resources availa
FAO was not feasible. Furthermore such information would not have been sufficient to classify v
livestock populations as belonging to usefully defined systems. This recognition led the team to folloy
expand the approach developed by TAC. The major extensions were to expand from a developing c
perspective to a global perspective and to further break down agro-ecologies into production systems
based on the proportion of land resources available in that AEZ. Furthermore data were updated
period 1991/93 and certain productivity indicators were calculated from the data generated.

Considerable data processing was required to arrive at the final tables describing individual sy:
the resource base, the stock numbers, the output achieved, selected productivity indicators &
geographical referencing of the systems.

The calculations performed using Lotus 3.1 model involve a series of spreadsheets which seque
allocate items (e.g. stock numbers of certain species, production levels etc), available at the nation
from FAO/Agrostat, to specific cells with certain attributes.

At the first stage national totals are allocated to one or more of the agro-ecozones of the cour
guestion using decision rules. For land-based productions that was the proportion of arable land
AEZ, for landless productions that prorating factor became the population in each AEZ, in relative t
The world is classified into 10 agro-ecological zones.

The next stage was the overlay with a series of spreadsheets defining the attributes of the fz
system (e.g. mixed versus grazing, mixed rainfed versus mixed irrigated etc). This classification is
on decision rules related to the ratio of arable to grazing land and to the share of arable land that is irri



Data for each item are then aggregated across certain AEZs to arrive at climatically broader at
numerous systems (e.g. humid + subhumid tropics and subtropics).

Finally data on different dimensions of a livestock production system are extracted fron
item-oriented spreadsheets to produce the system description spreadsheets.

The basic structure of the study comprises 150 countries with up to a maximum of 10 AEZs in
Given the fact that no country has land in all 10 AEZs, the total number of cells with information is
for each item considered. This is the main strength of the study: in spite of the many decision rules u
allocate values to cells, the basic diversity produced by 150 countries reporting actual data an
resources, stock numbers, generates the variability that is then grouped.

The countries involved and the groupings used are presented in Annex 1 and the data sources a
in detail in Annex 2. The groupings chosen were the result of a series of compromises given the
important changes in the geographical structure of the world. To maintain comparability with T
developing countries were grouped in the same way. Developed countries were grouped into C
Eastern Europe and CIS and other developed economies. Given the difficulties in obtaining data for
of the new nations, the former USSR and Yugoslavia were kept as geographical units.

A central aspect of the methodology employed is the way in which values were allocated to /
and systems, i.e. the decision rules employed given the fact that actual data for each AEZ could
obtained and national data had to be prorated. Following the reasoning applied by the TAC study, rur
population distributions were considered to be reasonably closely linked to the resource base to be al
according to the proportion of land in each AEZ. The proxy available was arable land, even though
weighted index based on both arable and grazing land would have been preferable. Grazin
information was only available from FAO/Agrostat at the country level and was thus also allocated to /
using the arable land prorating factors.

For monogastrics, which are less dependent on the land resource base, distribution across AE
done using population as the prorating factor.

Individual cells of the country by AEZ matrix were then assigned to mixed or grazing systems.
was done using the information on the relation of arable to total farming land (computed as arabl
grazing land). Where arable land comprised more than 15% of the total, the system was considered
given the important role that crop residues and by-products can be expected to play in ruminant nu
The potential variability of this index is somewhat limited where countries have more than one AEZ. C
the fact that grazing land is prorated using the arable land distribution, by definition all AEZs in the
country will have the same ratio and thus fall into the same category.

Among the cells defined as mixed, the proportion of irrigated land out of the total arable land
used as a criterion to differentiate mixed irrigated from mixed rainfed systems. The threshold level w
at 25% in this case. Since both variables are truly exogenous for each cell within the same country, di
regions within a country can be assigned to different systems.

Given the intrinsic weakness of the allocation procedure to systems in the case of large countrie
diverse ecologies, subnational statistics were consulted to manually allocate data of each adminic
unit to a production system. This type of analysis could only be done for the major countries: Chin:
India in Asia; Nigeria, Sudan and Ethiopia in sub-Saharan Africa; and Brazil, Mexico and USA in
Americas. These countries represent a very substantial share of the world livestock economy, with
40% of the world beef and veal production.

Landless monogastric systems

Attempts were made to make use of feed balances to allocate these productions to landless or lani
mixed systems. Inconsistencies and lack of data made this approach unviable. Given the fact the
landless systems rely on efficient access to large numbers of consumers, which can only be achieved i
data on urbanisation and per capita income were used to estimate the extent to which landless pro
systems for these species prevail. The rest of the production was considered to be distributed acros



in a given country following the population distribution. Within the AEZ the production was allocatet
the system predominant in that cell.

The magnitude of the landless monogastric systems was estimated at the country level in the foll
way:

a) For pigs, meat production was weighted with the degree of urbanisation (expressed as a fract
multiplied by a factor of 0.5, i.e. (0.5 * urbanisation * national output). For countries with per
capita incomes above US$ 6000 per annum, the factor was raised to 0.7.

b) For poultry meat and eggs, the straight urbanisation factor was used to estimate the productio
from landless systems (urbanisation * national output). For countries with per capita incomes
above US$ 6000 per annum, the factor was increased by adding 0.5 * (100 — urbanisation) to
initial urbanisation factor. Thus levels of landless production share are higher than urbanisatio
while asymptotically reaching 100%.

Landless ruminant systems

Statistics on the magnitude of landless ruminant production were only available for the USA. For
countries, herd size reports were used as an initial guesstimate, and checked with qualified informe

Productivity indices

All indices were computed at the final stage using regional totals of each variable included ir
calculations. They are thus weighted values.

Animal units were computed assuming that eight head of small ruminants are equivalent to one
ruminant animal unit. A global study has to take account of the large differences in mature body w
when computing animal units. In this case reported information on mean national carcass weight of
slaughtered was used as an indicator. Weighted means for each of the country groupings were cal
The largest values were reported for OECD countries. This value was set to one and other regio
weightings below one. Animal unit numbers by region were then weighted by this adjustment factor
data in the report refer to animal units of the size of the average head of cattle of the OECD countrie:
implied that differences in herd structure within species across countries could not be taken into ac
Empirical evidence suggests that production systems of different intensity levels do not differ too mt
herd structure.

Approach to calculate growth rates of stocks and production of livestock production systems

The same commodities were used as for the calculations of livestock production systems performed
Seré. The values for stock numbers and output figures for livestock production were extracted from Ac
as 1981/83 averages.

For the calculation for landless production systems, monogastric landless production was calc
by including data on urbanisation rate and GDP per caput for the period 1981/83. Values for 1980 were
from the UN report “World Urbanization Prospects 1990". Since GDP per caput values for the base |
could only be given for the year 1991, figures were taken accordingly for 1981 from the World Bank.
GDP threshold value for 1991 (US$ 6000) was deflated to 1981 terms (US$ 4045) using the US$ de
given in the "International Financial Statistics Yearbook" of the International Monetary Fund, 1992 i

Landless ruminant production was assessed for the 1981/83 period by using the annual grow
of stocks or outputs per country as a tool. The following formulae were used:

Negative growth rates over the decade:
Landless 1981/83 = landless 1991/93 / (growth rate/2 + 1) exp 10
Positive growth rate over the decade:

Landless 1981/83 = landless 1991/93 / (growth rate*2 + 1) exp 10, assuming that the spe
growth of the landless sector was twice that of the traditional sectors. The landless sto
and outputs were deducted from the total figures to generate “land-based” files.



The data of land-based ruminant stocks and outputs were inserted into the previously usec
spreadsheets to generate files with figures of stocks and outputs per AEZ, the figures being pr
according to arable land in the AEZ. These were successively splitinto data for grazing, mixed rainfe
mixed irrigated systems using the decision rule matrices described above. These were finally ad
produce new files with land-based LPS-data for 1981/83. Data for land-based monogastric produ
were prorated to AEZs using the population distribution as indicator.

For those eight large countries where an overlay was introduced different data sets had to be
(value 1991/93 / value 1981/83) exp 1/n-1 being 10 years.

2.2 Definitions used

Decision unitsThe farm is usually the unit making resource allocation decisions. In certain environm
different factors have control over different resources used in the same production process and thus
of analysis is rather the group of people making these decisions. Examples are grazing systems with
ownership of livestock and communal grazing or the close interaction between a livestock keeper ¢
agriculturalist to jointly utilise land and fodder resources.

Farming systemsGroups of farms have a similar structure and function and can be expected to prc
on similar production functions (Ruthenberg 1980).

Livestock systemgt subset of the farming systems, including cases in which livestock contribute n
than 10% total farm output in value terms or where intermediate contributions such as animal tractic
manure represent more than 10% of the total value of purchased inputs.

Livestock units (LU)To make total stocking rate calculations possible, the following conversion fac
are used:

1 head of cattle or buffalo: 1 LU
1 sheep or goat: 0.125 LU

Given the variability of body sizes of the main animal species across geographical regions, a
units were standardised for comparisons across the world. This was done using the weighted average
weight of cattle as a proxy for animal size. The highest weight corresponding to the OECD countrie
used as unit and the factors for other regions computed accordingly.

The actual factors used were: SSA 0.457, Asia 0.421, CC 0.75, WANA 0.4245, OECD 1.0, Ee
Europe and CIS 0.726, other developed countries 0.818. This implies that all indices related to anime
throughout the study refer to temperate animal units, i.e. units which are substantially larger thar
tropical ones. This must be taken into account when comparing with results of other studies.

Agro-ecological classificationThis is based on length of growing period (LGP), which is defined as 1
period (in days) during the year when rainfed available soil moisture supply is greater than half pot
evapotranspiration (PET). It includes the period required to evapotranspire up to 100 mm of availab
moisture stored in the soil profile. It excludes any time interval when daily mean temperature is less
5°C.

Arid: LGP less than 75 days.
Semi-arid:LGP in the range 75-180 days.
SubhumidLGP in the range 180-270 days.
Humid: LGP greater than 270 days.
Highland tropical areas and temperate regions are defined by their mean monthly temperature
TemperateOne or more months with monthly mean temperature, corrected to sea level, below 5°C

Tropical highlands:Tropical areas with daily mean temperature during the growing period in the ra
5-20°C.



Mixed farming systems (Mlivestock systems in which more than 10% of the dry matter fed to anim
comes from crop by-products, stubble or more than 10% of the total value of production comes
non-livestock farming activities.

Rainfed mixed farming systems (MR)subset of the mixed systems in which more than 90% of the va
of non-livestock farm production comes from rainfed land use.

Temperate and tropical highlands (MRT)
Humid/subhumid tropics and subtropics (MRH)
Arid/semi-arid tropics and subtropics (MRA)

Irrigated mixed farming systems (MiBubset of the mixed systems in which more than 10% of the va
of non-livestock farm production comes from irrigated land use.

Temperate and tropical highland (MIT)
Humid/subhumid tropics and subtropics (MIH)
Arid/semi-arid tropics and subtropics (MIA)

Solely livestock systems (lLjvestock systems in which more than 90% of dry matter fed to animals cor
from rangelands, pastures, annual forages and purchased feeds and less than 10% of the total
production comes from non-livestock farming activities.

Landless livestock production systems (LA subset of the solely livestock system in which less than 10
of the dry matter fed to animals is farm produced and in which annual average stocking rates are ab
LU per hectare of agricultural land.

Landless monogastric systems (LLNbubset of LL in which the value of production of the pig/poultr
enterprises is higher than that of the ruminant enterprises.

Landless ruminant systems (LLRubset of LL in which the value of production of the ruminant enterpri
is higher than that of the pig/poultry enterprise.

Grassland-based systems (L&ubset of solely livestock systems in which more than 10% of the
matter fed to animals is farm produced and in which annual average stocking rates are less than 10
hectare of agricultural land.

Temperate and tropical highlands (LGT)
Humid/subhumid tropical and subtropics (LGH)
Arid/semi-arid tropics and subtropics (LGA)

3. Description of systems

This section provides readers with the quantitative estimates of the magnitude of the resources in ¢
the systems defined, the major outputs and a set of productivity indices related to the system
information is supplemented by a brief description of the main features of the system, emphasisin
the environmental aspects as well as the development paths that these systems are evolving. Gi
magnitude of the clusters being addressed, meaningful range values of detailed technical coeff
representative of the systems could not be provided from existing data sources.

3.1 Solely livestock grassland-based system in the temperate zones and
tropical highlands (LGT)

Definition: Livestock grazing temperate and tropical highlands is a grazing system in which either o
more months have mean temperatures (corrected to sea level) below 5°C (temperate) or have dail
temperatures during the growing period in the range 5-20°C (tropical highlands).



Geographical distributionThe cases located in tropical highlands comprise parts of the highlands of S
America and eastern Africa. The cases in temperate zones include southern Australia, New Zealal
parts of the USA, parts of China and Mongolia.

Typical casesMongolia’s steppe system, New Zealand’s dairy and sheep enterprises, dairy close to B
Colombia and South American camelid and sheep grazing systems in Altiplano of Peru and Bolivia

Livestock resourcestemperate breeds perform well in tropical highland situations, except at very |
altitudes, only encountered in the Andes of South America. Local breeds play an important role \
subsistence objectives are still important, cash income is limited and few purchased inputs are used
other extreme of the intensity scale, New Zealand systems use highly selected animals, artificial insem
(Al) with fresh semen, and a range of technologies to maximise animal output from the pasture prodt

Feed resourceRRange is the primary feed resource in this system. Quality varies widely. Oceania’s sys
involve top-dressing with fertilisers, introduction of legumes, and appropriate fencing to achieve h
productive legume—grass pastures. Relatively even rainfall distribution and seasonal mating m
possible to achieve high productivity levels using a minimum of hay or silage. In the less intensive gr
systems of Africa and Asia, seasonal fluctuations in feed supply are mainly buffered by the losses of v
of the animals. This nevertheless does limit productivity of animals.

Production technologyThe developments in New Zealand document the potential of appropr
intensification, which allows for a highly competitive dairy and sheep sector, producing and exporting
a very remote part of the world in spite of heavy subsidies being applied by some competitors. The c
has developed labour-extensive, not very capital-intensive technologies to enhance the productivity
basic resource, a productive rangeland.

In the tropical highlands, the LGT system is affected by seasonality of fodder supply which, in
is largely dependent on rainfall patterns. Extensive systems adapt by accepting weightlosses and rec
in milk output. Where milk markets generate the appropriate incentives, dairy cows are either fec
and-carry forages or, as is the case in the dairy system of the highlands of Bogota, Colombia, pastt
irrigated.

Product use and livestock functionBroduct use varies widely, ranging from very commercial
export-oriented New Zealand farmers, to South American farmers mainly producing for the dorr
market, to Asian and African smallholders catering for local markets and subsistence.

Human populations supporte&egions in which the LGT system predominates have a population of
million people world-wide (3.5% of the world total). AlImost half of this population lives in Asia. In OEC
countries few people (14 million or 1.7%) relate to the LGT system, but they control more land and
per inhabitant.

Interactions with other system3he major interaction is through the market, where the same anil
products are supplied by mixed and landless systems. Market forces and environmental concerns are
a ceiling on the potential for intensification of this system. Thus globally their market share is decli
vis-a-visother production systems.

Interactions with the environmenthe major environmental impact of the temperate and tropical highle
grazing system is the degradation of rangelands through inappropriate range management practice:
rangelands are frequently part of watersheds, in which range degradation causes problems of flc
siltation of rivers etc. These issues are, nevertheless, normally less serious than in mixed farming <
where production is practised. Rangeland management frequently involves controlling wildlife, w
either compete for forage, transmit diseases or, in the case of predators, cause mortality of animal:

Development paths and conclusio$ie LGT system is found in marginal locations where productic
ceilings are relatively low. In developing countries they tend to give a subsistence basis to certain gro
the population. Their future role is seen more in the employment for these groups than in a major contri
to output and economic development. In developed countries, which frequently have production sur
the contribution to production of these systems is declining in importance vis-a-vis other values assig
these land resources, such as the recreational value, the value as a wildlife and biodiversity reserve,



contribution to water conservation they can make. Therefore, the extensification of production linkec
increasing farm sizes may lead to production systems which are both economically viable
environmentally acceptable to societies at large.

3.2 Solely livestock grassland-based system in humid and subhumid
tropics and subtropics (LGH)

Definition: The LGH system is defined as a grazing system found in regions with more than 180 da
growing period. It tends to concentrate in the subhumid zone particularly where access to mark
agronomic reasons limit crop production. Per definition only very limited cropping for subsistenc
considered.

Geographical distributionThe LGH system is typically found in the tropical and subtropical lowlands
South America: the Llanos of Colombia and Venezuela and the Cerrados of Brazil. On the high re
side in the humid tropics, the system of Amazonian ranching and ranching systems in West and ¢
Africa belong to this system.

In Asia the development of perennial crops in the high rainfall humid tropics (tea, rubber, oil f
etc) and the annual cropping in the subhumid zones have limited the expansion of pure livestock s
In the African setting, many of the potentially suitable land resources are not used due to trypanosc
constraining livestock production. Only in Australia, with ample land resources in relation to the popule
is this system important outside Latin America.

Typical casesExtensive ranches in the Colombian and Venezuelan Llanos, dual purpose milk-
systems in the Mexican lowlands, ranches in Northern Australian and in the Brazilian Amazon a
“estancias” in Argentina.

Livestock resourcedVorld-wide, the LGH system comprises about 190 million head of cattle, an impor
share of them being zebu breeds. In the subhumid and humid regions, cattle are clearly the dominant
and in very high rainfall areas such as the Amazon delta and some parts of Queensland, Australia, bt
are ranched. African hair sheep and dwarf goats are usually only kept for local consumption. In the subt
wool-sheep are an important component of the system (Argentina, Uruguay, South Africa and Austrz

Herd structure normally reflects the fact that these systems tend to produce only beef. Either th
store cattle for finishing close to market places or produce finished steers of three to four years of age
is produced mainly in the subtropical and drier parts of the tropics, particularly where farms are sn
and access to markets is given.

Criollo cattle Bos taurugypes introduced by the Spaniards 400 years ago) constituted the main ar
resource in tropical Latin America. Over the last 50 years zebu cBtikeifdicuy have replaced the Criollo
cattle in the tropical areas of Latin America. In Australia, British breeds, poorly adapted to the tro
environment have also been increasingly replacd8lds/indicusand its crosses. In Africa, trypanotoleran
Bos taurusare important in humid ecosystems, and a ranggosftaurusandBos indicusreeds are found
in subhumid regions (which tend to be in mixed systems).

Feed resourcesthe LGH system is strongly based on grassland as the main feed resource. Forage qt
and quality depend more on soils than on rainfall (the converse is true for LGA systems). African range
tend to be of better quality than the Latin American ones. Seasonal fluctuations occur particularly |
subhumid zone, which are dealt with by exploiting spatial variability of the land resources. The tro
savannahs of Latin America are of such low quality that they have to be burnt for cattle to graze the \
regrowth. During the wet season the higher well-drained regions are grazed while the lowlands are bu
grazed during the dry season. In the high rainfall rain forest regions pastures are almost exclusively
pastures established after clearing.The highest livestock gains are achieved during the relatively dry
where cattle graze forages of somewhat higher dry matter content and animals face less moist soil con
Some mineral supplementation (mainly phosphorus) is used given the low fertility and leaching of the

Production technologyThe LGH system produces approximately 6 million tonnes of beef and veal an
million tonnes of cow milk, by far the most important geographic region being CSA. Production techno



is based on the use of abundant land, some investments such as fencing to improve labour productiv
very limited purchased inputs and labour. Where milk is produced, inputs and labour are used
intensively. Productivity levels tend to be low (e.g. weight gains of 0.3 kg/head per day in steers an
yields of 2 kg/cow per day in addition to what the calf suckles). In developed countries, operating
higher product prices, and frequently lower prices for technological inputs, the systems are more int
and productive in terms of output per animal or per hectare of land.

Product use and livestock functionEhe LGH system is market-oriented. When distance to the urt
markets is large and/or when soils are poor, calves and lean steers are fattened in more convenient ¢
leading to a certain degree of specialisation of the systems.

Human populations supporte@lobally, 6% of the world population lives in areas where this producti
system predominates. Its importance in terms of sustaining livelihoods of rural populations is expec
decline further, as land in this system is shifted into mixed systems in the process of economic develo

Interactions with other systemb rain forest regions efforts are made to incorporate perennial tree cr
frequently as silvo-pastoral systems. In the savannahs, this is being converted into a mixed farming :
by including annual crops, such as maize, soybeans, sorghum.

Interactions with the environmerithe impact of ranching on deforestation of rain forest areas, particul
in Central America, Mexico, and Brazil is one of the more notorious negative impacts attributed to live:
(Hecht 1993). Particularly in the Brazilian case, this process was fostered by a set of policies, whicl
in the meantime been changed.

Burning savannah pastures is another important environmental impact of range utilisation. T
said to release more G@han burning tropical forests.

Loss of wildlife genetic resources is an issue frequently associated with ranching. In the case
rain forest regions of Latin America, where ranching is an important form of land use, this is probabl
a major issue, given the large proportion of rain forest still untouched. In the Latin American savan
human population density is very low and large national park areas are maintained, again limiting the i
of livestock on wildlife biodiversity.

Development paths and conclusiortdorizontal expansion of the LGH system is limited in al
agro-ecological settings. In the rain forest environmental concerns, technical problems and polici
generally discouraging further clearing for pasture establishment. In the subhumid zones the existe
LGH systems was largely determined by low population pressures, and the existence of lands not att
for crop production, either because of edaphic restrictions or distance to markets. Population growth,
horizontal expansion of crop production and agricultural research developing crops adapted

frequently infertile acid soils are inducing the transformation of these systems into mixed ones.

Feed quality is the major constraint in LGH rangelands limiting output per animal. Pas
improvements have played only a limited role in solving this bottleneck. The economics of impro
pastures were not attractive enough under the prevailing conditions. Both improvements in
infrastructure and new technologies making the joint establishment of pastures with commer
worthwhile nurse crops feasible, are making key farming systems involving rotations of crops and pa
a potentially attractive path into mixed farming systems (Thomas et al 1992).

3.3 Solely livestock grassland-based system in the arid and semi-arid
tropics and subtropics (LGA)

Definition: The LGA system is defined as a land-based system in tropical and subtropical regions
growing periods of less than 180 days, where grazing ruminants are the dominant form of land use, i
enterprise generates more than 90% of the total value of production and 10% or less of the dry matte
by animals is provided by crop production (stubble, crop by-products or annual forage crops).

Geographical distribution:This system is found under two contrasting socio-economic frames
sub-Saharan Africa and the Near East/North Africa regions, where it constitutes a traditional w
subsistence for important populations, and in Australia and parts of western USA, where private ente



utilise public or privately owned range resources. The system is of very limited importance in Centre
South America, Asia and Eastern Europe and CIS countries.

Typical casesThese include pastoralists in the Sahel, Bedouins in Syria, ranching operations in ¢
Africa, Nevada, USA, or western Australia.

Agropastoralists in SSA are interesting border cases, where pastoralists have developed arranc
with crop farmers, whereby the pastoralists have access to the crop residues and crop producers
from the recycling of nutrients to the soil via animal manure. Both the crop and the animal syster
managed by distinct decision makers, but decisions are closely interrelated.

Recent surveys of livestock biomass distribution in selected countries of sub-Saharan Africa doc
the increasing contribution of crops to feeding the regional ruminant livestock population (Wintand B
1994).

Livestock resource#frica’s pastoralists have developed very resilient grazing systems which mana
maintain relatively high human populations on rangelands of low and highly variable productivity. 1
use a mixture of species (cattle, sheep, goats and camels) and traditional breeds mainly selec
adaptation to the harsh environment. Small ruminants with their higher reproductive rate play a key 1
building up livestock populations after periodic droughts have destocked the system.

In developed countries this system has evolved into very labour-extensive, large-scale oper:
usually only handling one animal species of a specific breed, particBagyndicuscattle breeds.

The feed resourcefRange is the overwhelming feed resource used in the LGA system. The variatic
rainfall quantity and its seasonal distribution determines a high variability over time and space in ter
available feed resources. At the regional level, similar variability can be observed across the cc
groupings used in this study.

Where rainfall allows for a length of growing season above 75 days, some cropping is possible.
areas that can be irrigated are sometimes planted to alfalfa to produce hay to supplement animals
range.

Production technologyManaging the production risk caused by the variability of feed availability is t
central issue in the LGA system. Pastoralist systems rely mainly on movement of stock across a c
landscape. In this context the importance of small patches of wetlands and the interface with crc
systems are being recognised. The stocking rates managed by pastoralists under similar ec
conditions are higher than those used by commercial ranchers. This is related to the diverging
functions of both types of decision makers (see below).

Pastoralists have developed labour-intensive purchased input-extensive systems. Ranchers
labour but more capital and tend to make less efficient use of the land resources. However, they a
higher productivity in terms of the livestock capital involved in the operation. They apply a serie
management practices and inputs to manage production risk and to enhance output. Many of these p
are also related to movement of animals (e.qg. transfer of young animals to be fattened in other regio
production systems, and strategic stock sales). Price risks are hedged through livestock options
particularly in the USA.

Product use and livestock functiorizgastoralists basically seek to attain their subsistence from the livest
and are therefore more interested in continuous flows of food, such as milk and dairy products or |
than in terminal products such as meat from slaughtered animals. This is also a reason for keepin
ruminants which, as smaller units, are easier to handle and trade. With the growing urban dema
livestock products, pastoralists are increasingly also producing for the market.

In ranching systems production is almost exclusively for the market. This is normally the marke
calves or lean steers, which are then finished in other systems. In the subtropical LGA system,
production plays an important role. This is largely because wool production is less sensitive to vari
in feed supply than mutton production. An extreme case is the production of Karakul lamb hides in Nar
where new-born animals are killed for their hides, eliminating the lactation feed requirements of the



Human populations supporteth WANA and SSA, the LGA system is important for the livelihood o
large sectors of the rural population. In the developed countries, this system is extremely labour exte

Interactions with other systemAgropastoralism is the most important interface in SSA. In other regic
these systems interface with other livestock production systems which have access to better quali
and are closer to markets where animals are finished. In low income countries without an export nr
incentives to produce quality beef are weak. This in turn limits the attractiveness of stratificatic
livestock production.

Interactions with the environmenDegradation of rangelands is an intensively debated issue.
conventional view is that population pressure, the deterioration of traditional property rights tc
rangelands and their transformation into an open resource are leading to its degradation. Degrad
defined in terms of long-term decline in secondary productivity (animal outputs) related to declin
primary productivity, as the botanical composition of the vegetation shifts towards less productive an
palatable species and increased soil erosion. This vision is presently being challenged by ecologis
are developing alternative theories of rangeland management, which explicitly take into account th
variability of primary production in these systems (Behnke and Scoones 1993).

Development paths and conclusiofiie evolving views of the functioning of this system are also leadi
to rapidly evolving development perspectives. It is now acknowledged that pastoralists are m
relatively efficient use of the rangeland resources, although substantial increases in output are impi
and that practical interventions are rarely successful. Public sector efforts to manage the syster
generally failed. Policies should help pastoralists to be able to operate flexibly to cope with variability
public sector’s role is seen as less regulatory and more into monitoring the situation, to promote eff
use of the rangelands.

Globally, new roles are emerging for these rangelands, besides the one of producing ruminant
products. In developing countries the pressure to expand crop production is increasing the popt
pressure on the remaining rangelands. In developed countries, the utilisation of these rangelands for
production has been subsidised via very low prices for grazing permits, public investments in irrigatio
The rangelands are increasingly seen as a larges®®, important wildlife habitats, areas of recreation:
value etc. Societies will have to find new ways to make the legitimate interests of those presently uti
these resources compatible with the interests of societies at large.

3.4 Mixed rainfed systems in temperate zones and tropical highlands
(MRT)

Definition: This system is defined as a combination of rainfed crop and livestock farming in tempere
tropical highland areas, in which crops contribute at least 10% of the value of total farm output.

Geographical distributionThe MRT system is found in contrasting agro-ecozones of the world:

a) Itis the dominant system in most of North America, Europe and north-eastern Asia, basically
the lands north of the parallel of 30° northern latitude.

b) Itis found in the tropical highlands of eastern Africa (Burundi, Ethiopia and Rwanda) and the £
region of Latin America (Ecuador and Mexico).

The major common feature of these two regions is the fact that cold temperatures during all o
of the year determine the predominant vegetation, which is quite distinct from that of tropical environn
(e.g. Gversus G grasses).

Typical casesThese include smallholder peasant farmers in northern China, family-run farms in ce
and northern Europe as well as North America in the temperate region and typically smallholder oper
in the Ethiopian highlands and the highlands of Central and South America (traditionally farming sy
with potatoes, barley and pastures as main elements).

Livestock resource<Climatic conditions in temperate regions require substantial active interventior
farmers to feed their animals during the harsh winter period. This made it only economic to maintain ar
selected for relatively high levels of productivity. These multi-purpose animals (meat, milk and trac



were selected during the last 50 years for higher productivity in specialised traits as rapid ecol
development required increased labour productivity in the rural sector of developed countries. These
(Holstein-Friesians being a very good example) have been introduced into many livestock systems wi
differentresources and requirements. Under frequently harsher conditions (lower quality feeds, seasol
stresses and higher disease challenge) smaller, less productive but better adapted breeds have dev

Feed resourcesthe wide range of intensity levels that are found in this type of system is largely relz
to the feed source utilised, and this is in turn largely determined by economic factors, mainly related
relative prices of livestock outputs in terms of feeds available. (This point is further elaborated ir
description of the LLR system). The need to feed animals during the winter in temperate regions re
forage conservation. This, in turn, is only economical if the output per animal is relatively high. In cour
where this system is carried out intensively a range of forage and dual-purpose crops are grown, frec
in rotation with cash crops.

On the contrary, in the tropical MRT system livestock tend to be of secondary impoxstsraeris
the crops, with animals providing a range of services to the system.

Production technologyin temperate locations, soils play a key role as the major nutrient pool in the sys
Over centuries farmers have developed a farming system which efficiently recycles nutrients. In the ¢
of the development process, with increasing urbanisation and growing incomes, production techr
evolved leading to higher specialisation, increased use of external inputs and more open systen
growing negative externalities of these systems for the environment are inducing important shifts
type of technologies being developed.

An example is the use of purchased feeds in the land-scarce MRT system of western Europe
allows an increase in the number of the stock kept per farm leading to a manure disposal probl
increasing amounts are spread on a constant farm area. The consequences of this are increasing v
air pollution. In response to these problems a series of regulations and technologies have been adc
handle animal waste.

In most tropical MRT systems production intensity is lower and soils can cope with higher dos
manure than in temperate regions.

Product use and livestock functioris:temperate developed countries, the MRT system produces on
a few livestock products almost exclusively for the market. The relative importance of livestock ve
crops in terms of income generation tends to grow with rising per capita income in the country conce
At the same time products tend to embody more and more post-production services. On the contr
LDC the MRT system livestock provide continuous cash income, an effective means of concenti
nutrients via manure in certain fields or for certain crops (typically potatoes in Andean MRT systems),
animal traction and a means to accumulate cash for emergencies or to buffer the risk of crop produ

Human populations supportedthe MRT system supports a relatively small and declining number
farmers in developed temperate countries, but additional people are employed in the related com
systems (processing, marketing, transportation, supply of inputs etc). In developing countries, these s
tend to be run by a large number of smallholders. This fact and the similarity of many technical isst
the ones addressed in temperate environments, have made this system an attractive target for te
cooperation projects.

Interaction with other system&iven the magnitude of this system and the nature of the policies impleme
to steer its development, its interactions via markets with other production systems world-wide are subs

Over time the MRT systems have been under strong pressure to specialise, frequently droppi
production of pigs and poultry, where the links to the land are not as direct as in the case of ruminant:
has givenrise to the large and dynamic sector of landless monogastric systems. A similar but less pron
trend could be observed in the evolution of pure crop production systems and separate landless rt
systems.

In developing countries, with poor road and marketing infrastructure, high capital costs, vol
markets and substantially lower opportunity costs for labour, incentives for specialisation are few.



Interactions with the environmen&mong the land-based systems, the MRT system is certainly the
where technical change has had the largest impact in terms of changes in intensity of production, lal
input use, genetic make up of breeds etc. Thus, impacts in terms of loss of domestic animal biodiv
use of agrochemicals to sustain feed production and waste disposal are substantial.

The MRT system is the largest in terms of stocks of both cattle and small ruminants as well as
meat and milk outputs. This can also be expected to link the system to a substantial share of global m
production from ruminants.

A large proportion of the land used by the MRT system was originally forest. Clearing occurred
several centuries, but must have made a significant contribution to globgbr@Quction.

Effluent from tanneries and, to alesser degree, slaughterhouses is an important post-production
of these systems. Developed countries, where the MRT system predominates, are as a whole net in
of many livestock products, among them hides and skins. These were in the pastimported raw and
in developed countries. This process is changing with tanning increasingly occurring in LDCs, thus ce
pollution in the countries of origin.

Development paths and conclusio@obally, the MRT system is the most important source of anin
products, providing 39% of the beef and veal production, 24% of the sheep and mutton productio
63% of the cow milk produced.

The MRT system has rapidly evolved in the past decades in reaction to unprecedented re
economic growth in the developed countries. This includes substantial pressure on the MRT sys
increase labour productivity. This was achieved through mechanisation, specialisation, increased
inputs and increased scale of operations. The increase in labour productivity achieved was never
obtained at the price of opening the system by importing feeds, fertilisers, fossil energy to operate ma
etc, and extracting large amounts of nutrients viaincreased outputs or accumulating them as manure
the threshold of the quantities which can be efficiently utilised to maintain soil fertility, thus contamine
ground water, polluting air etc.

The challenge for this system is to find ways and means to return to production systems with eff
nutrient cycles and fewer negative externalities while at the same time generating an adequate inci
a socially desirable number of farmers, in order to not only produce agricultural commodities, but
maintain the other functions developed countries’ societies expect from these regions (recreational
clean air and water supply to cities, biodiversity conservation etc). This will require important chang
policies, institutions and technologies.

In the OECD countries, such changes could bring a reduction in output levels as prices declir
to the reduced protection of domestic production and increased international trade. In Eastern Eur
CIS, a different development path can be foreseen for the coming years: mixed systems will re
inefficient large-scale landless systems as these economies open to the markets. Both development
introduce more environmentally sound livestock production in the developed temperate economies
will largely be achieved through the implementation of appropriate policies and regulations. The fa
in developed temperate countries farmers are relatively few, and tend to manage relatively large comr
operations and that the public sector has the resources to enforce policies, makes this avenue feas

3.5 Mixed rainfed systems in humid and subhumid tropics and subtropics
(MRH)

Definition: These systems are based on mixed farming systems, occurring in the humid and sub
regions of the tropics and subtropics. Given the range of socio-economic conditions and soils/cli
involved, this livestock system is very heterogeneous in its composition.

Geographical distributionThis system is found in all tropical regions of the world, mainly in developi
countries. Parts of southern USA are the only significant developed region included in this system.

Typical casesSouth-East Asia’s rice/buffalo systems are a good example of smallholder systems:
soybean—maize—pasture operations in the Brazilian Cerrados depict the large-scale commercial ope



Livestock resourcesThe system includes regions with particularly difficult climatic conditions fi
livestock (high temperatures and high humidity). Adaptation of highly productive temperate breeds to
challenges has been particularly poor. In many parts of Africa trypanosomiasis constitutes an add
constraint for these systems. Particularly in Africa and Asia’s smallholder systems the local breeds a
used. In Latin AmericaBos tauruscattle, sheep and goats were introduced some four centurieBago.
indicuscattle were introduced a few decades ago and have displaced the older cattle introductionsin ti
areas.

Feed resourcesThe relative importance of rangelands-a-viscrop stubble and straw depends mainly o
the relative availability of land. This is depicted by the ratio of agricultural land per inhabitant. In Ce
and South America MRH systems comprise five times more agricultural land per inhabitant than i
MRH systems of Asia. This explains the overriding importance of straw as a feed resource in Asia.

Production technologyThe multiple functions of livestock in this system, particularly under smallholc
conditions, make it difficult to introduce technical change. Traditional technologies tend to be very effi
in using the local resources, but by definition are neglecting the opportunities created by trade and nr
to purchase inputs to enhance the productivity of the local resources. In many cases livestock are
secondary importance in relation to the farmers’ objectives, which also reduces the chanc
intensification of livestock production.

In Central and South America, extensive ranching systems are increasingly evolving into n
systems as urban demand for crop staples and livestock products as well as road infrastructure e
Pastures have traditionally been established jointly with an annual crop, mainly maize or rice. La
sustainability of continuous annual cropping on acid infertile soils typical of the large savannah ecosy
of South America has increased incentives for developing nutrient crop pasture rotations. This is also
tothe shiftin policies reducing price support and input subsidies for crop production. Thus a policy frame
promoting competitive production systems should also promote more sustainable mixed systems.

Product use and livestock functioris: the African and Asian MRH systems, multiple roles of livestoc
prevail, particularly animal traction, manure etc.

In Central and South America, this system caters for large domestic markets and, particularly
case of Brazil, is also linked to export markets. Under smallholder conditions milk tends to be a
important output than meat.

Human populations supporte@ihe MRH system is related to approximately 14% of the world populatic
This ratio is particularly high in SSA where 41% of the region’s population is associated with the sy
and in CSA where the equivalent figure is 35%.

Interactions with other systemg&his system is displacing grazing systems in Africa and Latin Americ
The process is driven mainly by population growth in Africa and by economic development
technological innovations in Central and South America.

Interactions with the environmerfarmers are clearing rain forests to expand these systems in many
of the world, e.g. in South America along the Andean piedmont (the western border of Amazonia) &
Central America. In Africa this process is somewhat constrained by the tsetse/trypanosomiasis con

Development paths and conclusioii$tis system is particularly important for large areas of sub-Saha
Africa. The main challenge is finding ways to increase the productivity of these systems under s
constraints for both public and private investments. Itis generally acknowledged that the biological pote
of mixed systems will be key to productivity increases, the expectation is to replace purchase inp
enhanced knowledge about these systems and particularly the nutrient cycling involved. In the more
parts of Asia annual crops have been replaced by perennial crops and livestock play a minor role.

In Latin America, low population density, high degrees of urbanisation and relatively high per c:
incomes have induced farming systems generally more oriented towards livestock production. |
tropical rain forest regions, very resource-consuming systems were established, in some cases dr
policies and in others by poverty. Many of the policies that promoted wasteful utilisation of these reso
have been stopped in the process of structural adjustment.



3.6 Mixed rainfed system in arid and semi-arid tropics and subtropics
(MRA)

Definition: The MRA system is a mixed farming system in tropical and subtropical regions with a veget:
growth period of less than 180 days. The main restriction of this system is the low primary productivi
the land due to low rainfall. The more severe the constraint, the less important crops become in the :
and the more livestock take over as primary income and subsistence sources.

Geographical distributionThese systems are importantin the WANA region, in parts of the Sahel (Burk
Faso and Nigeria) and in large parts of India. They are rather unimportant in CSA.

Typical casesThe dry-land farming—sheep systems in northern Africa and in the Indian sub-continen
the small ruminant—cassava systems in north-eastern Brazil.

Livestock resourcesthe more arid the conditions become, the greater the importance of livestock
asset for farmers. Given the extensive nature of the system and the multiple purposes of keeping livi
the introduction of improved breeds has been quite limited. Thus loss of domestic animal biodivi
cannot be very significant under these conditions.

Globally, 11% of the world’s cattle stocks and 14% of the sheep and goat stocks are found i
system. Small ruminants are particularly important in WANA’s MRA systems.

Feed resourcesGrazing land not suited for crop production is the main feed resource of the sy:s
supported by strategic use of crop stubble and straw. Land not used for cropping is frequently com
owned. Traditional rules on access to this resource have frequently not withstood the changes occu
the last decades, particularly population pressure. This leads to common problems of overgrazit
resource degradation.

Production technologyGiven the high risk involved in crop production, this system tends to produce cr
mainly for subsistence. They are usually produced very extensively, thus minimising the financial ris}
also limiting the potential for good harvests. Livestock are produced extensively within minimal us
purchased inputs.

Product use and livestock functionss is the case in other largely smallholder systems, livestock pla
range of simultaneous roles in this system, including animal traction, production of manure, use a
reserves etc, besides the production of meat and milk. Firewood is frequently scarce due to defore
and range degradation leading to an increasing role of animals as providers of manure for fuel.

Human populations supportedVhile this system supports larger populations than any other graz
system, only 10% of the world’s population is related to this system. Fifty-one per cent of the popul
involved is in Asia (mainly India) and 24% in WANA.

Interactions with other system3here is a close interaction with the LGA system. With increasil
population pressure, the LGA system tends to evolve into mixed systems (mainly MRA system), due
greater caloric efficiency of croppings-a-visruminant production when land becomes scarce.

Interactions with the environmenThe major concern related to this system is the degradation of |:
resources, due to their limited production potential in a situation of growing population pressur
livestock terms, this relates particularly to concerns of overgrazing and range degradation. Thisis con
to increasing stock numbers but also to crop production being expanded into increasingly marginal

Given the extensive livestock rearing practised, livestock in the MRA system produce relatively
amounts of methane per animal kept and more so per kg of meat or milk produced.

Development paths and conclusiom$ie outlook for this system is relatively similar to the one of the LG
system. The resource base puts a clear ceiling to agricultural intensification. Low and variable respc
inputs makes their use financially risky. Population growth in this setting is leading to over-exploitatic
the natural resource base, as traditional property rights cannot cope with the growing demands

resource base. Alternative development strategies and the reduction of population pressure on the r
base are key elements for sustainable development of these regions.



Irrigation has in the past been seen as the logical strategy to cope with the central constre
agricultural production in this region: low and variable rainfall. Results have been mixed at best. ¢
reasons for the frequent failures were the high investment cost, the length of the training required to e
rainfed farmers in efficient irrigation management and the short useful life of many irrigation scheme
to salinisation. Furthermore, the best locations for irrigation schemes have already been exploited.
blend of other strategies is required in these regions, involving promoting the mobility of workers to
regions and sectors and thmesitu development of other sectors of the economy such as mining, touri
fisheries etc.

3.7 Mixed irrigated systems in temperate zones and tropical highlands
(MIT)

Definition: This system belongs to the group of the land-based mixed systems of temperate and tr
highland regions. The peculiar feature is the existence of irrigation, which strongly influences the
availability for ruminants and the variability of crop production, important facts determining
competitiveness of animal productieis-a-viscrop production in a given location.

Geographical distributionThis system is found particularly in the Mediterranean Region (Portugal, It
Greece, Albania and Bulgaria) and in the Far East (North and South Korea, Japan and parts of (
These are agro-ecologies in the transition between subtropical and temperate conditions, wher
growth is limited both by low temperatures in the cold season and by moisture availability during
vegetation period. Their importance in tropical highlands is negligible.

Typical casesThe south European family farms combining one cycle of irrigated crop production v
livestock production based on the grazing of dry lands, crop stubble and some irrigated alfalfa
transition of mixed irrigated arid systems is gradual, with the latter having year-round productio
irrigated land, thus reducing the opportunities for grazing crop stubble. Far East Asian mixed family f
are mainly based on irrigated rice and dairy cattle.

Livestock resourcedraditional local sheep and cattle breeds have been largely displaced as manag
practices and product prices allowed for more intensive production and the associated increase in
of external inputs (energy for water pumping, fertilisers and agrochemicals).

Food resourcedn the Mediterranean region, the main feed resource has traditionally been the silvopa:
system, supplemented by crop products. In the land-scarce, intensive east Asian systems the main re
are cereal straw, intensively-managed pastures, forages and imported feeds.

Production technologyLivestock production technology is basically the same as that utilised by the M
system. High product prices and a high opportunity cost for labour make intensive systems viable
implies a heavy effort to actively adjust seasonal feed supply to the rather constant requirements
herds and flocks. This is achieved through forage conservation (hay and silage) and through the fee
grain and grain by-products.

In more extensive situations, such as in the Chinese MIT system, the integration of livestock in
farming system is broader in physical terms: animal traction is an important input into the crop systen
productive animal breeds are fed less concentrate feeds and therefore consume more crop by-p
Manure is actively allocated to the more productive irrigated fields thus transferring nutrients from ¢
parts of the farm to the irrigated fields. Weeds are fed to the ruminants.

Product use and livestock functiongteat, milk and wool, the main outputs of this system, are main
produced for the market. Manure is an issue only where animals are stabled, at least for certain pel
the day or the year. Animal traction has been displaced completely by engine-powered equipm
developed countries and is gradually following the same path in China. Pigs, ducks, geese and chick
a minor role, mainly in LDCs in utilising crop by-products and family labour.

Human populations supporteébout 10% of the world population lives in regions where this system
dominant. A large share of them belong to developed countries with relatively high income levels
where agricultural trade is important.



Interactions with other system$hese are mainly trade related and are expected to increase in the fi
as agricultural protection is reduced. This competition will be mainly with mixed rainfed temperate syst
which produce largely the same commodities.

Interactions with the environmenithis system tends to be found in regions with rather high populati
density. The major issue in environmental terms is the use of water, with agriculture competing wit
use for urban supply. Another important issue is the management of the lands that are not irri
Particularly in the Mediterranean region, complex silvopastoral systems have been developed con
rainfed tree crops (olive trees, hazel nuts and cork-oaks) with extensive grazing, mainly of small rumi

Development paths and conclusiofi$iis system is clearly associated with very intensive agriculture
temperate regions with a high population density. This is the case in the Far East and the south Eu
regions. They are producing typical commodities of temperate environments at very high levels of inte
It is related to the historical land scarcity and to policies heavily protecting domestic agriculture. Wit
outcome of GATT negotiations it can be expected that these systems will be less and less viable, ha
compete with very efficient rainfed systems producing the same commaodities. The system can be ex
to shift to more extensive production, using less water and chemical inputs. This will reduce the ne
impacts of the system on the environment.

The expansion of international trade and particularly the incorporation of south European cou
into the EU has led to an increasing specialisation of their systems into the intensive production of off-s
vegetables and fruits on the best irrigated land. The integration with livestock is reduced, with run
grazing systems declining in absolute terms and concentrating on the marginal sites.

3.8 Mixed irrigation systems in humid and subhumid tropics and
subtropics (MIH)

Definition: This is a mixed system in tropical and subtropical regions with growing seasons of more
180 days, in which irrigation of crops is significant.

Geographical distributionThe MIH system is particularly important in Asia. High population densitie
require intensive crop production, irrigated rice makes it possible to obtain more than two crops per
even under conditions of very seasonal rainfall, substantially reducing yield variafisliéyvisthe yield
of upland rice or other rainfed crops. Animal production has in the past been very closely linked t
animal traction issue. In many Asian countries small-scale mechanisation is replacing it now, releasin
resources for animal production for the markets.

Typical casesThe irrigated rice—buffalo systems of the Philippines, Vietnam etc.

Livestock resourcesBuffaloes and cattle have mainly been selected for animal traction in this sys
involving both tillage and transportation. As mechanisation expands, these animals, selected mail
their adaptation and animal traction performance, may gradually be displaced by the introduction of |
productive breeds to respond to a growing demand for meat and, to a lesser extent, dairy products. F
poultry (particularly ducks and geese) play an important role in utilising otherwise lost feed resou
Potentially valuable genes of adaptation to high fibre diets, tolerance of diseases etc may be at risk
system.

Feed resourcesGiven the land scarcity, crop by-products, straw, bran, weeds and roadside pastur
important feed sources. High yielding varieties of rice have emphasised grain production often
expense of their contribution to animal feed production (quality and quantity of straw, use of herbicic
control competition from weeds etc). Highly productive forages for cut-and-carry systems, capat
growing on non-irrigated land, are a potential avenue for intensification. Short-term forage crops
planted into rice fields are also being tested. Tuber crops such as cassava and sweet potatoes, ce
producing acceptable yields of feeds of high energy concentration per kg of dry matter, are an imp
resource for pig and to a lesser extent poultry production.

Production technologyT he high productivity of land in this system is achieved through intensive land
of irrigated areas. Thus the need for animal traction or mechanisation to rapidly till the land after harv



achieve a new crop cycle. This clearly limits the room for grazing stubble and explains the efforts to he
straw and treat it for feeding ruminants. Cattle and buffaloes are mainly tethered or fed cut-and:
forages. Ducks are to some extent fed on insects in rice fields, a system in conflict with the increasi
of insecticides in rice production.

Product use and livestock functiohe main contribution of ruminants to this system has been anir
traction. This function is gradually being taken over by small-scale machinery. Gradually, ruminant
assuming the role of providers of additional cash income, a way to convert fibrous crop by-product
slack family labour into marketable livestock products, being increasingly demanded by urban dwe

Pigs and poultry provide meat for both home consumption and for the growing urban markets.
systems produce 13 million tonnes of pork (18% of world production), more than any other land-t
tropical system. Manure is recycled to the fields.

Human populations supportedmong the tropical and subtropical systems, the MIH system is the ¢
related to the largest population (990 million people, 97% thereof in Asia).

Interactions with other system&ompetition for urban markets for livestock products is the main form
interaction with the landless monogastrics system, both domestically and globally via international 1

Interactions with the environmentivestock play a relatively unimportant role in this system. Tt
environmental issues are related to the hygiene risks involved in keeping animals very close to pe«
areas of high population density. System-wide environmental issues are the frequently low efficier
water utilisation, related erosion problems and production of methane from paddy fields.

Development paths and conclusiombis system has developed under high population pressure into a
closed system, capable of sustaining the basic needs of a large population. The challenge is now to n
their sustainability in a changing setting: economic development is creating alternative employmet
raising the opportunity cost of labour while consumers are purchasing increasing quantities of a
products and expecting products of different attributes, i.e. less fat, more homogeneous characte
more processing etc. At the same time, expanding international trade is providing opportunities to «
low cost feeds. These trends are promoting a certain degree of specialisation while environmental cc
favour the maintenance of the traditional highly integrated system.

3.9 Mixed irrigated systems in arid and semi-arid tropics and subtropics
(MIA)

Definition: This is a mixed site of arid and semi-arid regions, in which irrigation makes year-round inten
crop production feasible.

Geographical distributionThis system is found in the Near East, south Asia, North Africa, western L
and Mexico.

Typical cases:The lucerne/maize-based intensive dairy systems in California, Israel and Me
small-scale buffalo milk production in Pakistan and animal traction-based cash crop production in |
and Afghanistan.

Livestock resource<Cattle and buffaloes for milk and animal traction are the main ruminant resou
sheep and goats are important where marginal rangelands are available in addition to irrigated lan
are only kept in the Far East in the MIA system and they are virtually non-existent in WANA, lar¢
because of religious reasons (Islamic and Jewish religions). The main introduced breeds are of dain
to supply milk to large urban centres. Under good management conditions such intensive dairy sc
have been quite successful in hot but dry environments. Some of the world’s highest lactation yiels
achieved in the MIA system in Israel and California. Traditional smallholder MIA systems of Asia |
heavily on buffaloes for milk production.

Feed resourced:ucerne is the forage crop favoured for use under irrigated conditions due to its ak
to colonise and improve desert soils and its high quality, a fact which makes it particularly suitak
supplement ruminant rations based on straws of low digestibility. Straw from irrigated crops is an impc



feed resource. In this system, efforts to treat straw to increase digestibility are quite attractive. In deve
countries, ample use of concentrates is made to feed high production dairy cows.

Production technologyMilk production management in the MIA system is highly diverse, ranging frc
traditional buffalo management in back yards fed mainly cut-and-carry forages and straw to large
dairy farms milking several hundred cows, mainly Holstein-Friesians. In this case, herd managerr
aided by computer programs determining management interventions such as daily levels of conc
supplementation, timing of drying, vaccinating, pregnancy checking etc.

In the traditional MIA system, irrigated crop production is the main source of income with livest
playing avery secondaryrole. Thisis generally reflected in the rather extensive management of the liv
enterprises.

Production use and livestock functiongsing irrigable land for forage production tends to be economi
only for relatively efficient milk production, if an attractive urban market for fresh milk and dairy produ
exists. Thisis the case when imports of dried milk and dairy products are restricted or consumers are
to pay a premium for products made from fresh milk-a-visthose based on reconstituted milk. Elsewher
MIA systems are cash-crop oriented and large ruminants are kept mainly for animal traction. Further
firewood tends to be a scarce resource in these systems, a fact frequently leading to the use of me
fuel.

Human populations supporte@he MIA system is predominant in regions which are home to over 7
million people, two-thirds of them in Asia and one-third in WANA. A large proportion of the total lab
input into these systems is allocated to irrigated cash crop production.

Interactions with other system$he main interaction with other systems occurs through the internatic
market, particularly for milk and dairy products.

Interactions with the environmentilk production is mainly located in the proximity of urban centre:
Particularly in modern, large-scale operations manure disposal tends to be a problem.

The main environmental problem of the MIA system is the water use, deficient drainage
salinisation of irrigated land. The existence of certain fodder crops that tolerate relatively high leve
salinity opens up an avenue for livestock production as a strategy to live with the problem of salinis

Development paths and conclusiofitie MIA system makes an important contribution to food availabili
and employmentin semi-arid and arid regions. The long-term sustainability of these systems is never
challenged by the problem of salinisation of soils. Livestock play only an ancillary role, which might e
decline in the development process, as appropriate mechanisation becomes economically viable
freer international trade and better infrastructure enhance the opportunities for consuming live
products produced within more suitable environments.

3.10 Livestock landless monogastric production system (LLM)

Definition: This system is defined by the use of monogastric species, mainly chicken and pigs,
production system where feed is introduced from outside the farm system, thus separating dec
concerning feed use from those of feed production, and particularly of manure utilisation on fiel
produce feed and/or cash crops. Thus this system is open in terms of the flows of nutrients.

The importation of nutrients normally occurs via markets, even international markets, while the r
of nutrients via the manure frequently causes problems given the high water content and thus high
transporting those nutrients to land-based systems, which can use them. However, the fact that
fertilisers frequently are a cheaper source of nutrients, thus reducing demand from other production s
for this resource, therefore turns animal manure into “waste”. This causes the disposal of manure
major environmental impact of these systems, particularly when production takes place close to |
populated urban centres, thus adding dimensions of pollution by odours and human health risks.

Geographical distributionThe OECD countries dominate the picture of landless monogastric systems
52% of the landless pork and 58% of the landless poultry production globally. In the case of pig produ



this is followed by Asia with 31% of the world total. For poultry, Central and South America follow w
15%. This geographical distribution is, to a large extent, determined by markets and consumption pa

Typical casesln developed countries with abundant road and cooling infrastructure, large-scale lan
operations are located close to ports in net grain importing countries such as pig operations in Holl
northern Germany. In grain exporting countries, such as the USA, landless systems tend to be loc
grain producing areas, such as the states of lowa, lllinois etc. In countries with less developed infrastri
such as roads and chilling, these operations are close to major urban centres reflecting the feasit
transporting grainsis-a-visanimal products.

Livestock resourced:hese landless monogastric systems are based almost exclusively on hybrid and
producing exotic breeds. This genetic material is widely traded internationally. The expansion of this s
is clearly linked with the extinction of traditional breeds.

These systems are frequently stratified, implying that different enterprises specialise in the prodt
of parent material, the production of young animals or the fattening process. The short production cy
these species implies a high turnover and therefore the capacity to rapidly adjust to changes in dem
the products and to prices of inputs. This also implies that stock numbers are poor indicators of impo
of the sector.

Feed resourcesThis intensive system is characterised by the ample use of feeds of high el
concentration (mainly oil seeds and their by-products). This feature is central to understanding the
growth of these systems world-wide. The high energy concentration makes transport of feeds feasib
allowing the expansion of production according to market incentives via importation of feeds
separating production of feeds from their utilisation. Transportation of concentrate feed can be achie
substantially lower costs than that of perishable animal products. Consumers furthermore tend to
premium for fresh animal productss-a-visfrozen/preserved products. Seasonality of feed productior
easily overcome through grain storage and/or deferred purchasing on the market.

Production technologyThe system is very well understood. It is capital intensive and easily transfe!
across agro-ecological conditions, given the scarce links to the land base. Production efficiency is |
terms of output per unit of feed or per man-hour, less so when measured in terms of energy units. Conc
conversion rates range between 2.5 to 4 kg/kg of pork, 2.0 to 2.5 kg feed DM/kg or poultry meat, anc
lower for eggs. Capital intensity is high in all cases but substantial variability can be found. \
sophisticated automated systems tend to be used in developed countries, responding to high labot
Variability of production within individual enterprises over time is low as long as management systel
place control exogenous factors correctly, i.e. disinfection and isolation from animals external to the sy
effective quality control of feed inputs etc.

Capacity of traditional breeds to cope with these challenges has been replaced by ability to pe
at higher levels of efficiency in terms of desired outputs, as long as these external challenges are cor
by management.

Management and infrastructure requirements generate large economies of scale in these systel
implies large herd/flock sizes, large volumes of wastes and high animal health risks.

Product use and livestock functionkt this system, products are almost exclusively geared to urk
markets. They have to comply with standardisation and other specific quality criteria to be effici
transported, processed and marketed. Many of these criteria are determined by the processing inc
rather than the final consumeger se.

Human populations supporte@iven the tradeable nature of the inputs and the animal products invol
in these systems, it is not possible to relate the systems to specific populations. Consumers of the s
outputs are mainly urban populations, frequently close to where the production base is located but
other urban settings due to the active trade.

The large-scale nature of the system and heavy investments lead to systems of very high
productivity but very low employment. Thus, this system produces outputs for a large number of



consumers but generates employment for few people. This employment tends to be relatively stab
time given the low seasonality of production.

While the employment effect at the production level is low, it must be acknowledged that the fon
linkage in processing, wholesaling and retailing as well as the backward linkages in inputs and se
required generate additional employment.

Interactions with other system¥ia the market these systems are typically competing with traditiol
land-based production for market shares in the urban markets. It must be kept in mind that poultry an
are close substitutes for beef and mutton, and thus also interact with the ruminant systems. In a k
sense the demand for cereals created by these systems is also competing for land resources with lar
ruminant systems.

Interactions with the environmenthe most important interactions are generation of large volumes
wastes and air pollution as well as the increased demand for cereals, with the impact of the latter
land resource base. Further domain of certain importance is the genetic erosion related to traditional
of chicken and pigs. Finally, given the character of substitutes of ruminant meats, it can be argued tl
rapid development of “modern” landless monogastric systems has reduced the market incentives to «
ruminant production, thus reducing pressures for deforestation and degradation of rangelands.

Development paths and conclusio&ven the strong demand for these commaodities, production car
expected to continue growing rapidly, particularly in LDCs. Landless poultry and pig production sys
account for the majority of the output in developed countries and are rapidly increasing their share in
given their high, short-run supply elasticity.

These are very open systems where important market failures imply a need for regulations
negative impacts related to waste management are generally clearly located and regulations as
technological innovations are mitigating the negative effects, particularly in developed countries
importanttrend is the move to select more appropriate sites for production (more distant from urban c«
with enough land accessible to make manure disposal through farming feasible etc).

The environmental impacts of these systems related to their high derived demand of cereals ¢
global nature, given the links of these systems to the international grain markets.

3.11 Landless livestock ruminant production systems (LLR)

Definition: This system is defined by the use of ruminant species, mainly cattle and marginally she
production systems where feed is mainly introduced from outside the farm system, thus separating de
of feed use from those of feed production and particularly of manure utilisation on fields to produce
and/or cash crops. Thus these systems are very open in terms of the flows of nutrients. They share this
with landless monogastric systems. The main differences are that ruminants need more fibrous rati
the feed conversion of concentrates to liveweight gains is substantially lower than that of monoga
particularly intensive chicken production. Therefore, these systems are only competitive under n
conditions where consumers can afford to pay a substantial premium for quality beef over chicken ol

Milk production has not been included in the quantitative analysis because the border between |a
and land-based production is particularly blurred as roughage is essentially required to produce mil
healthy cows. In many cases, transport of roughage over a certain distance is economical. Thus the
description includes considerations on milk production but no quantitative estimates are provided.

Geographical distributionlandless ruminant systems are highly concentrated in a few regions of
world. In the case of cattle they are almost exclusively found in Eastern Europe and CIS and in a few (
countries. Landless sheep production systems are only found in WANA.

Typical casestarge-scale feedlots in the US and in Eastern Europe/CIS are the most representative
intensive dairy operations in the same regions tend to be somewhat more land-based, due to the nee
palatable fodder, which cannot be transported economically over long distances. Small-scale peri-urbe
production, frequentin many LDCs, particularly in Asia, is notincluded in this system due to its very dis
nature where manure is frequently recycled to home gardens or used as fuel. Feeds are mainly ro



produced close-by. These systems are considered under mixed smallholder systems. Examples a
fattening in Syria, feedlots in Texas and large-scale dairy operations in Eastern Europe.

Livestock resourcestandless ruminant systems are based almost exclusively on high produc
specialised breeds and their crosses. These breeds have nevertheless not been bred specifi
performance under “landless” conditions. Furthermore the limited proportion of total animals in t
systems indicates that displacement of traditional breeds cannot be attributed specifically to this sy

In the case of milk production, the Holstein-Friesian breed is clearly the most important one. Fol
production English breeds predominate inthe US, while large European dual-purpose breeds provide
for fattening. This clearly reflects the overall endowment with land and particularly range. The abunc
of the latter in the US has led to the specialised production of calves of beef breeds for the feedlot oper
while under European conditions these animals are a joint product with milk, mainly from mixed syst

Feed resourcesBBesides the high-energy concentration feeds such as grains, these systems require
feeds to maintain efficient rumen function. This is frequently achieved through the use of silage, h
fresh-chopped forages. This requirement increases the complexity of these systems. To a large e
these systems, ruminants are used as “monogastric animals” and their ability to efficiently utilise fil
feeds that are unsuitable for direct use by humans is neglected. This is particularly true for the brief fat
process in North American feedlots, which improves carcass quality of an animal produced mainly on
of low opportunity cost.

Production technologyThese systems provide 12% of the global beef production which is hig
concentrated in developed countries, mainly Eastern Europe and CIS and OECD. Production syste
highly capital-intensive, a fact leading to substantial economies of scale. They are intensive in ter
feed use and labour extensive. Key efficiency parameters are daily weight gains and feed conv
basically reflecting the efficiency in the use of capital (invested in infrastructure, lean animals and fe
Weight gains are usually in the range of 1 to 1.5 kg/day and feed conversion rates are of about 8 tc
of grains per kg of weight gain.

In market-oriented systems, such as the North American feedlot operations, economic perfort
is largely related to the evolution of prices of lean versus fat animals. Profitability is the highest whe
price differential for fat animals is large, as this effect is reflected in the price obtained for all the kgs
and not only for the additional weight put on in the feedlot. To avoid the down risk involved in these |
fluctuations, feedlot operators hedge the risk through the options market.

Product use and livestock functiolm these systems products are almost exclusively geared to the ul
markets. In the case of the high quality beef produced, there is very limited processing involved
situation of milk is more similar to the one of poultry and pork, a large and growing proportion be
processed into dairy products.

Human populations supportedirect employment effects of this system are limited; some additiot
employment is generated in specialised services and inputs required (particularly feed prodt
transportation, processing and supply of feeder cattle) as well as in the processing and marketing
products.

Interaction with other system3hese systems are closely linked to land-based systems which norn
provide the young stock to be finished in landless systems. This constitutes an important differenc:
landless monogastric systems, in which replacement stock are produced within the system.

Via the cost price elasticities for different meats and animal production sources these syster
competing for market shares and resources with all other livestock production systems. Givi
dependency of the trade in fresh animal products on cooling and road infrastructure this competi
stronger in developed countries than in countries with poor infrastructure. For the same reason comy
is stronger in cities close to ports than in the hinterland.

Interactions with the environmenfhese interactions are basically the same as the ones of lanc
monogastric systems. The most important ones are related to the production of animal wastes, leadir
and water pollution, acid rain and human health hazards. Furthermore these systems induce extensiv



cereals with related environmental concerns (degradation of soils, nutrient transfer, use of agroche
etc).

Development paths and conclusiohandless ruminant systems are producing only a small fraction of
ruminant meat output in developed countries and are of negligible importance in LDCs. They are crit
dependent on the high prices paid for quality beef and milk, and at the same time ample supplies
cost grains. Landless ruminant systems can be expected to continue growing slowly in North Am
driven by population growth, but with per capita consumption of beef stagnating. Their importance c
expected to decline in the European Community as production becomes more extensive in resp
policies of reducing support to agriculture and promoting environmentally friendlier production syst

The situation in Eastern Europe and the former Soviet Union is different. There these systen
developed under central planning as an industrial process to produce these goods. With the shift to
economies these systems are declining in importance and ruminant production in that part of the w
becoming more land-based and therefore smaller scale.

A growing market for grain-fed beef exists in Japan and the NICs of Asia. The rate of growth o
market will depend mainly on the evolution of the international price of cereals and the growth of per c
incomes. This market will in part be supplied domestically and through exports from the USA, Cat
Australia and possibly South America.

Globally these systems will continue to be of limited importance and mainly concentrated in th
and in high income, arid countries of the Near East.

4. Conclusions

The aim of this study was to provide a qualitative and quantitative description of the world lives
production systems to contribute to structural global assessments of the livestock environment intera

The results presented here constitute a first approach at such a classification and character
Within given financial and human resource constraints, 11 systems were defined, their salient fe
described and quantitative estimates derived of the resources involved in each, the main livestock
and a number of productivity and intensity indices.

By definition such a global study largely based on available statistical sources is imprecise i
detail; the merit has to be seen in the comprehensiveness and thus capability to make generali
supported by a quantitative analysis. By its very nature such a framework is suitable for the analy
transboundary issues such as global warming, desertification, feed grain trade and production etc.

Some interesting features of the global livestock economy become apparent in analysing the

. Land-based systems still provide a large share of the total livestock output: 88.5% of beef anc
61% of pork and 26% of poultry, representing 60% of the total of the three meats considered j
Globally pork is the most important meat source (72 million tonnes), followed by beef and vea
million tonnes), followed by poultry (43 million tonnes).

*  Among land-based systems, specialised grazing systems only contribute a small percentage of b
veal output, and of cow milk output. The vast majority is provided by mixed systems. The import
of mixed systems as suppliers of livestock products is expected to continue to grow in the future

e The relative importance of different production systems and animal species varies markedly ¢
geographical regions of the world. Grazing systems are more important in Central and South Anr
with its low population density and relative higher degree of urbanisation. Cattle are the mostimpc
livestock species. Africa has vast livestock resources in semi-arid and arid regions and small rum
play an important role. Asia concentrates roughly 90% of the world stock of buffaloes, in the Far
pigs are a very important source of red meat. Asia’s livestock are mainly found in mixed systel

*  World-wide, MRT systems are the largest ones. They represent 41% of the arable land, 21%
cattle population, 18% of the sheep and the goat stocks and 37% of the dairy cattle stocks. In
of output the importance of these systems is even greater.



On comparing livestock resource availability indices among systems and within systems a
country groupings, a very wide range in terms of resource endowment per inhabitant becomes e
Developed countries tend to be substantially better endowed per inhabitant with land and live:
Similarly wide differences in intensity of production can be observed.

. Intensity levels of the world livestock production systems seem to be converging, although stz
from very different levels. However, very intensive systems of developed countries are facing a |
of environment problems. Furthermore, intensity levels were frequently linked to price suf
policies. Both declining price supports and environmental regulations are inducing lower leve
intensity in that part of the world.

At the same time in developing countries population growth and in many parts rising per c
incomes are increasing livestock product demand. Given the fact that horizontal expansion is
viable option anymore for most countries, incentives for intensification are growing.

The limitations of the study are diverse. Statistical reports do not present information by produ
systems, but by commodities, resources etc. This implies that links, particularly with the land base,
etc had to be undertaken using simple decision rules.

These problems were compounded by the fact that data was for national aggregates but tha
masked very important differences within countries. This problem was circumvented by obte
substantial data for the major countries and allocating it to ecological zones.

Landless systems presented similar problems as they are not reported separately in most r
statistics. Qualified informants were used for landless ruminant systems. A simple mathematical |
linking landless pig and poultry production to urbanisation and GDP per capita was develope
monogastrics systems. Clearly these aspects merit refinement, should better data become availabl
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Annex |

Listing of countries used in the study and their inclusion in geo-economic regions

Sub- Central and OECD Eastern Other
Saharan South (excluding Europe developed
Africa Asia America WANA Turkey) and CIS economies
Angola Bangladesh Argentina Afghanistan  Australia Albania Israel
Benin Bhutan Barbados Algeria Austria Bulgaria South Africa
Botswana Brunei Belize Bahrain Belgium Czecho-
Luxembourg slovakia
Burkina Faso China Bolivia Cyprus Canada Hungary
Burundi India Brazil Egypt Denmark Poland
Cameroon Indonesia Chile Iran Finland Romania
Cape Verde Kampuchea Colombia Iraq France USSR
Central Laos Costa Rica Jordan Germany
African
Republic
Chad Malaysia Cuba Kuwait Greece
Congo Mongolia Dominican  Lebanon Iceland
Republic
Comoros Myanmar Ecuador Libya Ireland
Céte d'lvoire  Nepal El Salvador Morocco Italy
Djibouti North Korea  French Guyana Oman Japan
Equatorial Pakistan Guadeloupe Qatar Netherlands
Guinea
Ethiopia Papua New Guatemala Saudi Arabia  New Zealand
Guinea
Gabon Philippines Guyana Syria Norway
Gambia Singapore Haiti Tunisia Portugal
Ghana South Korea  Honduras Turkey Spain
Guinea Sri Lanka Jamaica United Arab Sweden
Emirates
Guinea Bissau Taiwan Martinique Yemen Switzerland
Kenya Thailand Mexico United
Kingdom
Lesotho Vietnam Nicaragua United States
of America
Liberia Panama SFR Yugoslavia
Madagascar Paraguay
Malawi Peru
Mali Puerto Rico
Mauritania St. Lucia
Mauritius Surinam
Mozambique Trinidad and
Tobago
Namibia Uruguay
Niger Venezuela
Nigeria
Reunion
Rwanda
Senegal
Sierra Leone
Somalia
Sudan
Swaziland
Tanzania
Togo
Uganda
Zaire
Zambia

Zimbabwe




Annex Il

Data sources used

1. AGROSTAT/FAO Data, 1991-93 averages:
Human population, total code 0001, element 001
Cattle stocks, code 866, element 011 (stocks)
Beef and veal, meat, indigenous production, code 0944, element 051 (production)
Beef and veal carcass weight, code 0946, element 041 (HG/animal)
Buffalo stocks, code 0946, element 011 (stocks)
Buffalo meat, indigenous production, code 0972, element 051
Sheep and goat stocks, codes 0976 (sheep) and 1016 goats), element 011 (stocks)
Sheep and goat meat, indigenous production, code 1748, element 051
Dairy cow stocks, code 0882, element 031 (stocks)
Milk production (cow, whole, fresh), code 0882, element 051 (production)
Milk production total (cow, sheep, goat, buffalo), code 1780, element 051
Pigmeat, indigenous production, code 1055, element 051
Poultry meat (indigenous, total) code 1775, element 51
Egg primary, hen and other, code 1783, element 051
Land use, code 1421:
Arable land, element 071
Permanent meadows and pastures, element 131
Irrigated land, element 181
2. TAC/CGIAR data, updated:
Arable land by agro-ecological zone
Irrigated land by agro-ecological zone
3. World Bank:
Urbanisation, 1990
GNP per capita, 1991



Discussion following Opening Papers by Blackburn/Qureshi

Harb:

Cooper:

Qureshi:

Blackburn:

Sidahmed:

Thompson:

Fitzhugh:

Objected to the word “landless”. Better referred to as grain-based feedlot systems. Tt
implications as you move from extensive to intensified systems as these carry their ov
problems (health, genetics and economics).

Population increase, changes in per cent urbanisation. Yes, but rapidly rising livestoc
populations (both intensive/mixed systems) are in effect moving nutrients into urban
centres and increasing urban waste. Has nutrient removal been calculated?

In the FAQ, the crop system (barley) separated from production system (sheep). A c:
has been done on what the constraints to mixed farming are so that nutrients stay whe
they are. This focused on the Sind area of Pakistan which sends fodder to Karachi
producing problems of manure.

What is the definition for nutrient transfer? Milk and meat need to be transported to ul
centres. How do Asian (intensive) systems deal with manure? In some cases this is b
resale to small farmers but recycling needs to be investigated.

Issue is our ability to monitor. In grazing lands we require a long-term monitoring sys
which will help in deciding these issues.

Natural resource degradation issues are difficult to quantify. If we move to peri-urban
systems, we must stabilise desert grazing at the same time (grassland/rangeland). If t
fragile areas are degraded then grazing areas end up right next to desert.

Help is required in identifyingsearchablessues. Productivity/efficiency won't be the or
goals.



Appendix llI

Livestock research and production in south Asia

K. Singh
Indian Council of Agricultural Research, Krishi Bhavan, New Delhi 11001, India

Livestock farming is primarily a small-scale unorganised rural activity closely associated as an int
part of a sound system of diversified agriculture. Cattle, buffalo, sheep, goats, horses, camels, pigs, f
yak, mithun etc are maintained for various purposes to provide food, draft, fuel, fibre, animal proc
security etc. Itis only poultry farming and to some extent dairy farming which recently have been deve
as an industry with large units involving high-producing genotypes provided with adequate housing
and health cover.

Resources and trends

India

Livestock form an integral part of the Indian rural economy. The region has large populations of live:
and poultry. For instance, according to a 1987 census, there were 196 million cattle, 77 million buff
99 million goats, 45 million sheep, 1.83 million horses, mules and donkeys, 1 million camels, 10.8 m
pigs and 258 million poultry in India alone. There is a large genetic diversity as reflected by 26 bree
cattle, 8 of buffaloes, 40 of sheep, 20 of goats and 4 of camels, besides several breeds of horses, |
poultry. The country has some of the worlds best dairy breeds, draft cattle, carpet-wool sheep, and th
prolific goats.

Livestock contribute the bulk of the power required in agricultural operations, however,
contribution has not been fully realised. The 84 million draft animals contribute the equivalent of 3C
MW energy annually, saving electricity worth Rs 100,000 million. Between 1972 and 1988 the lives
sector generated nearly 4.2% of rural employment annually.

Livestock wealth provides food through milk, meat and eggs and industrial raw materials such as
skin, hides and farmyard manure. The value of output from livestock was estimated at Rs 436.6 bill
1990-91 and accounted for about 25% of the value of all agricultural output excluding the contribut
animal draft power. At constant prices (1980-81) the value of output from livestock grew nearly three
between 1950 and 1990, the increase comparing well with the growth of the value of agricultural o
Compared to this the national economy grew much faster; nearly five times during the corresponding g

Among different species of livestock, cattle and buffalo are the mostimportant. Milk alone consti
two-thirds of the value of total output of the livestock sector and its share has been increasing. The
group including meat from bovines, sheep/goats, pigs and poultry shared 16% of the total value
output from livestock. Among all livestock, poultry has made tremendous progress in number (an inc
of over 300%) and consequently in output. Poultry eggs and meat accounted for 4.2 and 5.3% of tf
value of the livestock sector output, respectively. The wool and hair are relatively minor contributc
the sectoral output value and their share in the total value of livestock gradually decreased from 1%
1950-51 to only 0.3% in 1990-91. Dung contributes very significantly to the rural economy as it is
both as manure to improve and maintain the soil fertility and also as a source of energy for cookir
most rural households. Its proportionate contribution was as high as 17% during 1950-51 and decl
10% during 1990-91.

Animal husbandry is the most important activity in rural India after crop production. Almost 739
the rural households own livestock of one kind or another. Livestock play a special role in smallh
farming systems. Income from livestock account for some 30 to 50% of total farm income in livestock
areas. An extensive survey carried out by the National Council of Applied Economic Research in
reported that revenue from milk sales in sample rural households accounted for 15 to 30% of the total i



in the different zones in the country, with a national average of 21%. Income from other livestock i
sample households accounted for only 1.5%.

In India three-fourths of the population in the rural areas depends on agriculture and allied acti
for its livelihood. Most of the farmers, especially small, marginal and landless farmers and agricu
labourers, own some kind of livestock. The total employment potential in the livestock sector in terr
man years has been variously estimated by different agencies. The National Commission on Agric
estimates were 32.8 million man years in 1970 projected to increase to 42.5 man years by 2000 Al
employment generated by livestock is unique in many ways. Itis predominantly self employment, it en
even the poor to participate in an economic activity and to a large extentall labour input in livestock fart
especially cattle farming, is provided by women.

In the arid and semi-arid areas, which constitute over 20% of the country, livestock farming pro
a principal source of livelihood. The area is endowed with some of the best breeds of cattle, sheep
and camels. The animals in these areas survive on meagre resources and convert crop residues &
agricultural by-products into high value food. In the arid areas crop production is highly erratic
dependent on the degree of precipitation. A year of good monsoon is followed by two or three ye:
scanty rain and/or drought. The agricultural produce is therefore utilised for domestic consumption
stored for the bad years. On the whole the livestock production is more stable and provides a sus
income for the farmers. Since the per capita availability of milk, meat and wool is very high, the produ
is more than required locally, and is therefore available for trade. The trade of livestock and live:
products, therefore, provides a sustained income to the farm families in most arid areas of the cour

Priorities for research and development

The National Commission on Agriculture had visualised the production targets of livestock product:
milk, wool and eggs as 64.4 million tonnes, 52.5 million kg and 36,000 million, respectively, by 2000
This seems to be far below the actual requirements of the human population, particularly with resg
food items of animal origin, as recommended by the Indian Council of Medical Research (ICMR) for di¢
allowances of Indian human population. In accordance with the dietary allowances recommend
ICMR, per capita per day availability of 200 g of milk and 15 g of meat (for non-vegetarian only or
average), the total requirement of milk and meat would work out to be 79.5 million tonnes and 5.4 m
tonnes per year, respectively, to meet the requirements of the human population of 990 million.

The present production of livestock products in the country is at 60.8 million tonnes of milk,
million kg of wool and 24,400 million eggs. This reveals that there exists a wide gap between a
production and requirements (1993-94 anticipated achievements).

It is an established fact that the contribution of livestock has assumed appreciable dimensions
country’s agricultural economy. According to provisional estimates of Normal Accounts, Division of
Central Statistical Organization (SCO), the gross value of output from the livestock sector at current
was about Rs 588 billion (1992-93) which is about 26% of the value of total agricultural output.
excludes the contribution of animal draft power.

In order to achieve the estimated production targets and productivity of livestock products to
the needs of the country, substantial increases in production would have to be made. This will reqt
integrated research effort in animal breeding, animal nutrition and physiology, animal health and a
products technology. The major emphasis is, and will continue to be, on improving productivity
efficiency of production through looking into problems of adaptation, reducing losses due to mortality
morbidity from diseases and efficient handling of animal products such as milk, meat, egg and fibre t
value, increase shelf-life and wherever possible reduce bulk.

Major approaches will be to (i) more effectively understand the available genetic resource:s
continue with steps for their conservation and management; (ii) determine the available feed resourc
their utilisation and identify non-conventional feed, improve the nutrition of the existing resources thr
mechanical/chemical/microbial treatments; (iii) develop systems for disease surveillance, monitorir
presumably forecasting and more effective diagnostic prophylactic measures against important :
diseases; (iv) develop methods for efficient handling, processing and storage of livestock products s



reduce losses, add value, increase shelf-life and reduce bulk (these technologies should be very ¢
and possible on a small-scale in rural areas); and (v) utilise modern biotechnology for conserving g
resource, maximising genetic improvement, maximising utilisation of available feed resources, impr
reproduction and developing more effective diagnostic and prophylactic measures.

Major constraints

Unfortunately the low genetic potential, substandard and imbalanced feeding and poor health mana
are some of the limiting factors responsible for low productivity of livestock in this region.

Feed and fodder production

If indigenous animals are fed a balanced diet their average milk yield could be boosted by more thar
Crop and animal husbandry are interdependent. The large ruminants are used for ploughing the

produce food/cash crops and the residual biomass is used for feeding them, thus establishing a f
ecosystem with its complementary parts. The ruminants receive part, or most, of their feed require
through grazing natural grasslands which are constantly deteriorating due to overgrazing. Feed re:
are the major constraints in exploiting the genetic potential. Therefore, the use of agro-indt
by-products which include crop residues (straw, stover etc), milling by-products (wheat/rice
chunnies, husks etc) and non-conventional feeds like salseed cake, rubber seed cake etc find their
the ruminant production systems.

The major constraint to the utilisation of straw is the bulkiness and poor nutritive quality. Indi
frequented by droughts resulting in shortages of feeds in one or another part of the countr
transportation of bulky feed materials poses problems in their handling.

Animal health

Certain noteworthy features of the existing animal health system in the country are a lack of attent
production diseases, environmental pollution, non-availability of antigens for testing diseases
tuberculosis, non-availability of diagnostic kits for field use, dearth of information on toxicological asp
and lack of a database on animal health systems.

Researchable areas and issues

Animal breeding

The research emphasis needs to be on genetic studies of crossbred cattle (Karan Swiss, Karan F
Frieswal) with a view to develop selection criteria, determine genetic and phenotypic trends and ge
superior crossbred germplasm for milk production. Similar studies need to be carried out on draft,
purpose and milk breeds of indigenous cattle and buffaloes. To achieve appropriate intensity and ac
of selection and generate sufficiently large populations of superior germplasm, linkages shol
developed with the existing central and state organised farms. This will help in testing a large num
bulls because of the availability of an adequate number of breedable females and their daughtel
breedable population then would be between 10,000 and 15,000 animals. Semen of freezable quali
the tested bulls will be used for bringing about further improvement.

Research on the improvement of indigenous breeds such as Hariana and Ongole for milk is envi
Subsequently more breeds like Gir and Red Sindhi will be included and the semen of the tested bu
be frozen and stored for national use. Similar efforts will be made for improving important indiger
breeds of cattle and buffaloes for milk and draft.

Animal health

To maintain the achieved level of production, sustained animal health care services including a pack
practices for herd-health management are considered essential. The most important health constre
Foot and Mouth Disease, rinderpest, reproductive disorders, haemoprotista diseases, enteropat
bacterial and viral infections and mycotoxicosis. Studies are also required on non-infectious dist
including metabolic and nutritional abnormalities and other limiting factors in high-producing anin



Research on development of a system for animal disease monitoring, surveillance and forecasting
taken up as a priority.

Animal nutrition and physiology

The optimal manifestation of genetic potential in terms of milk and other production paramete
dependent upon the provision of better nutrition and management practices. These include improv
and fodder and comparative information on important physiological characters that are specific to t
and individual animals. For the smallholder systems, the fundamental challenge is to develop anime
can grow, reproduce and lactate, and work at satisfactory levels on diets based on crop residu
by-products. To study these mechanisms and find solutions the National Institute of Animal Nutritior
Physiology is being established soon at Bangalore, Karnataka.

Dairy technology

Research on various aspects of dairy technology has made some breakthroughs in milk proc
technology. However, there has been little emphasis on indigenous dairy products and such intern
products as can be developed in milk processing in rural areas for reducing the bulk, increasing the sh
and adding value. More modern technologies such as those for raw milk preservation, ultra heat tre
and membrane technology require further research.

Meat production

The main research programmes to improve meat production in buffaloes are proposed to be taker
the Central Institute for Research on Buffaloes, Hissar. It is envisaged to undertake genetic stuc
growth, and meat production in relation to milk, in buffaloes. Genetic studies on the improvement of
production in sheep and goats are already in progress and they will be further strengthened. It |
envisaged to undertake studies on pure-bred performance of important indigenous breeds of she
goats by involving the farmers flocks so that research becomes relevant to solve the problems of the f
in the home tract of the breed. For poultry, emphasis will be on developing high producing strain cr
of broilers. It is proposed to import broiler purelines as well as crosses and to include them in comm
breeding programmes. Emphasis will also be on solving the industry’s breeding problems. Pigs are
good source of meat especially for poor rural and urban populations — more so in the north-eastern
An All India Co-ordinated Research Project on pigs has given some encouraging results. It is propc
continue this project in the form of a Network Project with a number of co-operating centres workin
different indigenous breeds and to take up different breeding strategies for testing. Mithun and yak al
good sources of meat in the temperate zones of the Eastern and Northern regions. Considerin
importance, National Research Centres for mithun and yak have already been established in Nagal:
Arunachal Pradesh, respectively. It is proposed to undertake genetic studies on the improvement of
and meat production in these animals at these centres. Breeding rabbits for meat is another new din
and it does not carry any religious taboo. The studies have also indicated that meat can be produce
economically from rabbit than from poultry.

In optimising production of meat from buffalo, sheep, goats, pigs, rabbit and poultry, there is a
to carry out research on improving meat quality and increasing quantity, in addition to devising me:
for consumer safety. Production of poultry meat has already reached high levels with the evolution of
strains and synthetic crosses of broilers. In order to maintain and improve upon this achievemer
essential to build up a good facility and network of laboratories to investigate, diagnose, treat and c
major poultry diseases. There is also need for intensive research on meatin terms of live animals and
evaluation, slaughter techniques, meat handling, processing and product manufacture.

Egg production

Research on developing breeding techniques and producing strain crosses of layers will be emph
The Project Directorate on Poultry will be further strengthened for this purpose. Genetic studies w
undertaken on the improvement of shell thickness and egg size. Emphasis will be on developing al
breeding strategies, especially specialised sire and dam lines and search for and use of major ger



dwarfing gene, application of genetic engineering and removal of deleterious genes. Further genetic:
to improve the egg production and quality in quail are envisaged at the Central Avian Research Ins
Izatnagar. Emphasis will also be on research for improvement of egg and meat production in ducl
guinea fowl. There is also need to improve facilities for diagnosis and prophylaxis of major poultry dise
that cause a reduction in egg production.

Fibre production

Sheep, goat and rabbit are important sources of fibre production. As India has a number of good
wool-producing breeds, genetic studies on their performance, involving farmers flocks, will be undert
Work has already been initiated with two breeds, viz. Magra and Pattanwadi, and more breeds v
included in future. Similar steps have also been initiated in the case of goats. There are also plans to
the results of developing indigenous Angora goats under the All India Co-ordinated Research Proj
Goats to the farmers and to look into processing aspects for handicrafts. India has one of the finest
of Pashmina goats. Itis proposed to undertake studies on Pashmina goat in Ladakh involving collabe
between the State Sheep Husbandry Department and the Central Institute for Research on Goats.
rabbits are known for their special fibre. Genetic studies so far undertaken at the Division of Fur Ar
Breeding, Central Sheep and Wool Research Institute at Garsa are very encouraging. Similarly rese
evaluation of indigenous and crossbred wools either alone or in blends with synthetic fibres and ju
been done. More emphasis however is required on evaluation of commercially available wool for
quality and end-use suitability and on the basic research on physical, mechanical and mechano-ct
processing properties of animal fibres alone or in blends.

Pelt and fur skin production

Genetic studies so far undertaken have given very encouraging results with respect to performa
Karakul as pure-bred and crosses with indigenous coarse carpet wool breeds. With the popularise
rabbits for meat and fur skins there is a need to take up research on infectious and non-infectious ¢
of these animals and develop suitable packages of practices to protect rabbit flocks from parasitic di
nutritional deficiencies and other pathobiological conditions.

Draft animals

Animals which are commonly used for draft are cattle, buffaloes, equines, camels and yak. Genetic
on the performance of important pure-bred breeds of cattle and buffaloes for draft have been propc
that proper selection criteria for improving draft capacity can be evolved. Animal genetic studies on d
relation to physical, physiological and biochemical parameters have been initiated at the National Re
Centre on Camels, Bikaner, and the National Research Centre on Equines, Hisar. These will be

strengthened. Apart from the common diseases such as Foot and Mouth Disease and rinderpest &
draft cattle and buffaloes, some of the foot disorders due to inadequate care in their working enviro
are important. Research is needed to identify problems and their solutions specifically for this gro
camels, the immune systems need to be investigated for the healing of wounds which is a very long p

Livestock genetic resource descriptions, and evaluation of indigenous livestock and poultry ge
resources to determine the need and methods for their conservation have been initiated. The National
of Animal Genetic Resources, Karnal, will undertake surveys to describe and evaluate the various live
breeds in their native environment in relation to their management system. The bureau will functi
collaboration with the species research institutes of the ICAR and State Agricultural Universities and
Animal Husbandry Departments. Itis developing a data bank and a genebank forindigenous livestock ¢
resources. In these endeavours, the bureau is being supported by the National Institute of Animal Ge

Animal biotechnology

Research work on embryo transfer and associated biotechnologies as a mechanism of enhancing the
progress through selection and micro-injection of extraneous genes in fertilised embryos for devel
transgenic animals would be strengthened. Research in these areas will involve developing technic
cryopreservation, sexing, cloning, genetic engineering and studies on embryo—environment intera



These studies will be undertaken at the National Bureau of Animal Genetic Resources, the National In
of Animal Genetics and the National Institute of Animal Nutrition and Physiology and other spe
institutes which will require a lot of strengthening of existing facilities.

Biotechnology related to DNA recombinant techniques, monoclonal antibodies and hybridoma
emerged as an important area of application in animal health research, particularly in respect to deve
suitable diagnostics and prophylactics. Application of molecular biology, immunology and other re
areas to the problem of animal health needs serious attention.

Biotechnologies related to enhancing reproduction, especially the area of immuno-reprodu
development of simple methods for oestrus detection and early pregnancy diagnosis, use of
promoting factors, and manipulation of rumen environment for maximising utilisation of quality rough:
and crop residues will be developed and extensively utilised in livestock improvement.

Temperate animal husbandry research

The temperate region comprises a sizeable part of India and has substantial livestock populatio
potential for livestock production. Some work on Pashmina goat, fine wool sheep and fur animals ha:
done. Work has also been initiated on yak and mithun. Keeping in view the need for introduction of
exotic pure breeds and high crosses of livestock in the land-use systems existing in this region, the
need to establish a National Research Centre on Temperate Animal Husbandry Research.

Drought-prone and disaster-prone area research

Another mostimportant and relevant area which needs immediate attention is the developmentofap
of practices to be adopted for livestock in drought, floods, storms, earthquakes and other calamitie
necessary to create facilities for undertaking research on production and health of animals that ¢
livelihood of the weaker sections of the rural society.

Economics of crop—livestock integrated farming systems

Crop-livestock integrated farming systems are generally more profitable than arable farming.
Indo-Dutch Project on Bioconversion of Crop Residues, considerable work has been conducted on F
Systems Research and Extension (FSR/E) with special reference to livestock feeding systems. A f
systems perspective is needed to make research more relevant to actual farmers’ needs. Compre
information is available on the principles and techniques of FSR/E and how they could be applied to a
research/extension programmes in India and similar conditions elsewhere. Feeding of straw and rou
differs between region and farming system, distinguished on the basis of agro-ecology or socio-ecc
criteria. Studies have been taken up on “zoning” — the identification of research and extension pro
per farming system based on existing Indian and international systems of classification. Where nec
the approaches are modified to suitthe needs of livestock development. Often, most field problem dia
require a multidisciplinary approach. The development of alternative methods for data collectior
processing is therefore essential to focus the work of development agencies, whether for extens
research. A variety of rapid appraisal methods have been evolved in this project and documented t
as a guideline for others, whether to continue on this type of work, or to use the results for planning fu
research and extension.

National agricultural research systems (NARS) capacity

In India, livestock research is mainly being conducted through a well structured system of the Ii
Council of Agricultural Research responsible for research, education and testing of technology tran
the country through a large number of institutes and state agricultural universities. In animal science:
is a network of seven research institutes, viz. Indian Veterinary Research Institute, Izatnagar, UP;Ne
Dairy Research Institute, Karnal, Haryana; Central Sheep and Wool Research Institute, Avikar
Rajasthan; Central Institute for Research on Buffaloes, Hisar, Haryana; Central Institute for Resea
Goats, Makhdoom, Mathura, UP; National Institute of Animal Genetics, Karnal, Haryana; National Bu
of Animal Genetic Resources, Karnal, Haryana; four national research centres on camels, equines, \
mithun and meat; two project directorates on poultry and cattle and eight all-India coordinated res



projects/network research programmes on sheep, goat, buffalo, pig, agricultural by-proc
micronutrients, embryo transfer technology and crop-based animal production systems. A new ins
the National Institute of Animal Nutrition and Physiology, is to start at Bangalore in the near future.

The research projects are mainly directed towards (1) evolving high yielding strains of lives
including poultry, (2) evaluating the utilisation of conventional and non-conventional feed resources
emphasis on developing new feed resources and feeding systems, (3) studying the problems of reprao
and adaptation, (4) developing effective immuno-prophylactic and laboratory diagnostic methods a
improving techniques for processing milk, meat and animal fibre.

The major achievements include the development of (1) high yielding strains of cattle such as |
Swiss, Karan Fries and Frieswal, (2) sheep strains such as Avikalin, Avivastra and fine wool and n
synthetics, (3) improved germplasm of indigenous breeds of buffaloes and identification of outsta
bulls using farmers animals, (4) technology for improvement of nutritive value of existing feeds
nutritive requirements of livestock species, (5) behavioural studies on dairy animals with regard t
climate, reproduction, growth and hormonal aspects, (6) standardisation of techniques of embryo ti
and associated technologies for producing better livestock, (7) improved vaccines and diagnostics
rinderpest, Foot and Mouth Disease, rabies, sheep pox, lungworm disease, canine distemper, thei
clostridial disease, Mareks disease and gumboro disease, and (8) methods for conversion of dairy
into whey drinks and for standardisation of buffalo milk to simulate human milk and infant foods.

Bangladesh

Livestock in Bangladesh are an integral part of the farming system, supplying a major part of the
power required for land cultivation and transport. The manure from animals is an important sour
fertiliser for crops and fuel for domestic use. According to the census of agriculture and livestock (198:
the total number of cattle and buffaloes was 22 million. The livestock provide annually about 2.3 mi
tonnes of meat, 1.25 million tonnes of milk, and 4.5 million pieces of hides and skins. The output pro
a very low per capita annual consumption level (i.e. 4.2 kg meat, 13.0 kg milk and 17 eggs). Proteit
livestock in the average diet in Bangladesh is relatively low representing 45% of the total animal prt
the remaining 55% is obtained from fish. Animal protein supplies only 8.5% of the total protein intake
remainder comes from vegetable sources. The contribution of livestock in the GDP is about 6.5%.
20% of the human population of Bangladesh is directly or indirectly engaged in this sector. Its share
foreign exchange earnings in terms of exporting leather and other livestock by-products is about 7¢

Nepal

In Nepal the animal populationin 1988 was estimated as 6,363,000 cattle, 2,918,000 buffalo, 837,000
5,090,000 goats and 476,000 pigs.

The livestock sector contributes substantially to the gross national domestic product making uj
of agricultural production.

Pakistan

In Pakistan, crop and livestock activities are closely integrated. Dairy farming is an integral pa
agriculture and there is hardly any farmer in the country who does not maintain livestock. Lives
production accounts for about 30% of agricultural GDP and about 8% of total GDP. It is primari
subsistence activity characterised by wide ownership and the predominance of small units. Milk is the
product from buffaloes while cattle are kept mainly for draft power. Sheep and goats are kept for |
while milk and wool are secondary products. Generally, livestock serve first to meet dietary and farm
requirements and second as a source of cash income. It is estimated that livestock play an importz
in the lives of 30—35 million people.

According to the economic survey of Pakistan (1987) the estimated number of dairy animals i
country was 13.7 million buffalo, 16.9 million cattle, 31.9 million goats and 26.6 million sheep.



Dairy farming is characterised by small units and has vital distributional consequences. It has
estimated that 77.6 and 83.5% of the families own up to four cattle and buffaloes, respectively, an
2.2 and 1.8%, respectively, own more than 10 cattle and buffaloes.

Sri Lanka

Sri Lanka is a tropical island in the Indian Ocean with a land area of 65,000 sq km. Agriculture ple
major role in the economy accounting for 27.5% of the gross domestic product. The contribution of live
to the gross value of agricultural production is estimated at 8% which, however, underestimates its
contribution considerably since the value of manure, hides and skins and animal draft power are no
into account. With the inclusion of these items, the share of the livestock sector in the gross val
agricultural production increases to at least 12%. Additionally, livestock make a major contribution t
economy by utilising large areas of marginal land and substantial amounts of crop residues which
have little alternative use. More than 95% of the cattle are kept by small farmers with less than 4 h
by landless estate labourers. Dairy production, the principal component of the livestock indu
contributes about 2% of the GDP of the economy.

The livestock population in Sri Lanka as indicated by the Department of Census and Statisti
1987 was 1,807,000 cattle, 1,007,000 buffalo, 502,000 goats, 27,000 sheep, 96,000 pigs and 8,%
poultry.

A small proportion of the cattle population (10%) consists of exotic breeds such as Friesian, Ayr:
Jersey and shorthorn and their crosses which are reared in the mid- and hill country. The goat pop
is largely concentrated in the dry plains, about 70% of the animals being in this region.



Animal production systems in South-East and
east Asia: Potential and challenges for research
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Summary

Animal production systems in South-East and east Asia are discussed in the context of their potent
challenges for research to address poverty alleviation, increased food production and food secur
environmentally sustainable development. The projected human population increase, rising incom
changing consumer preferences will accelerate the demand for, and access to food in the future. T
place considerable pressures on the use of natural resources (land, crops and animals). Technolog
socio-economic factors are the key elements that will drive components of the animal industries.

The region has a diversity of ruminant and non-ruminant animals forming approximately 28.0-5
and 79.9-95.2%, respectively, of the total animal resources in Asia. Over the period 1983-93, the
rates of growth of the buffalo population was 0.6% , cattle 2.5% and small ruminants 2.4 — 4.3% per
The chicken population had the highest growth rate of 4.5% per year. The demand projections for mee
and eggs in Asia suggest the need for a two- to threefold increase in current supplies for the year 200¢
prospects exist for inter-regional trade, the prerequisites for which are efficient production system
availability of animal products at low production costs to benefit from consumers’ purchasing powe

Animal production is integrated and crop—animal systems-based and involves both ruminant
non-ruminants. These systems have a high production potential and merit research attention. Pre
ruminant production systems are unlikely to change in the foreseeable future, but shifts within the sy
and increasing intensification are inevitable. In view of the emphasis on irrigated areas in the past, re
and development in the future needs to focus on rainfed ecosystems, currently under-utilised, whic
large concentrations of animals. High priority to non-genetic factors is essential to overcome ex
constraints and increase the current level of productivity. Priorities for research include more comple
of the animal genetic resources, intensive use of the feed resources, adaptive utilisation of researct
and large-scale on-farm application, increased investments in agricultural research in rainfed
institutional commitment and need for a supportive policy framework for an effective programme tha
demonstrate sustainable animal production systems.

Introduction

Asian agriculture is characterised by the preponderance of small farms and traditional crop—animal sy
Specific features include small size of holdings, low input use, low level of efficiency, diversificatiol
agriculture and the presence of several millions of resource-poor farmers. Both ruminants (buffaloes,
goats and sheep) and non-ruminants (chicken, ducks and pigs) are found, but seldom are thes
together (Devendra 1983). The animal populations are found distributed across irrigated lowland, r
lowland and upland ecosystems in which they play a most important socio-economic role in the livelit
of small farmers in crop—animal systems. The functional role is varied, depending on the type of ecos
and seasonality. Swamp buffaloes, for example, are found mainly in irrigated and also rainfed lo
ecosystems where they are valued for ploughing, traction and haulage operations. By comparison
and small ruminant production predominates in the rainfed lowland and upland areas.

Increasing productivity from these ecosystems will therefore have to consider both the natural res
base and the socio-economic environment in the context of the objectives of development and the tal

1. Contact Address: 8 Jalan 9/5, 46000 Petaling Jaya, Selangor, Malaysia.



be achieved. Figure 1 provides a conceptual framework concerning crop—animal systems and the various
factors that are associated with the targets to be reached. Sustainable development is implicit, involving
the management and conservation of the natural resources, technological and institutional change in a
manner that ensures the attainment and continued satisfaction of human needs for present and future
generations (FAO 1989).
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Figure1l. Sustainablecrop—animal systemsin Asia.

Maximising the contribution from animal production systems represents a particularly compelling
challenge at the present time. Although animals are widely recognised as a valuable component of the
natural resources, serious doubts exist about the efficiency of existing production systemsand the utilisation
of resources to support them. The overriding issue is inadequate productivity and in some countries the
increasing cost of food imports. Questions are therefore being rai sed about the availability and application
of technological optionsand the capacity of the availableresourcesto meet the futurefood needsof humans.

The situation is serious and is being exacerbated by the following facts: rapid human population
increase, economic growth and rising incomes, increased demand for food, resource degradation,
inadequate technology application, failure of livestock projects (ADB 1991), and inadequate demonstrable
evidence of the role of livestock in sustainable development. Resource degradation is reflected in
overgrazinginthe semi-arid tropicsof south Asia, in Mongoliawith acontinental climate, and in South-East
Asiain the overcultivation of crop lands, especially inlowland irrigated systems. Riceyieldsfor example,
have been declining and the decrease in growth yieldsis associated with declining factor-productivity and
further exploitation of the yield gap is considered uneconomical (Pingali 1992).

The projected population increasein Asiaof 4.9 billions by the year 2025 (World Resources Institute
1992) isof overriding concern. Of this, South-East Asiawill account for about 716 million people, anincrease
of approximately 74% over the 1993 population data. Continuing poverty will be apparent; if food production
isgoingtorely only onthe use of existing lands, which are already overstretched, environmental degradation
isinevitable. The pressure on land useisal so compounded by existing and projected increasesof large animal



populations, which further justify efficiency in natural resource use to maximise productivity and enh
the environment (Devendra 1994).

This paper focuses on the potential importance of animal production systems in South-East ar
Asia. It examines major constraints, researchable areas and issues, the opportunities for inc
production, the role of livestock and their potential future importance. For purposes of this paper, Soutt
Asia (SEA) comprises Cambodia, Indonesia, Laos, Malaysia, Myanmar, The Philippines, Thailan
Vietnam while east Asia (EA) comprises China and Mongolia.

Natural resources

Land

The natural resources include land and animals. Table 1 indicates that the total land area of SEA &
is about 1523 million hectares. This includes 35.5% permanent pasture land, 24.3% of forests and woc
11.5% of arable and permanent crop land and 28.7% other land. The arable land is already overcu
and any significant expansion in this area is unlikely. The area is, however, an important source o
residues and agro-industrial by-products for feeding animals. Attention is drawn to the large area of
525 million hectares of pasture land mainly in EA and 226 million hectares under tree crops (coconu
palm and rubber) in SEA. In the latter, the native herbage under these crops is under-utilised pre
Integration with ruminants is a potentially important production system that has not been adeqt
explored and one which can significantly increase the current level of productivity.

Table 1. Land use in South-East and east Asia.

Type of land use Area (f(ha) % of total
Arable land and permanent crops 175.4 115
Permanent pastufe 540.7 355
Forest and woodlarid 369.9 24.3
Other land 437.2 28.7
Total land area 1523.2 100.0

+ East Asia accounted for 97.1, 39.0 and 73.7% of these, respectively.
Source: FAO (1993).

Development has hitherto overemphasised the use of essentially lowland irrigated areas to the
of productivity. Attention now needs to shift, therefore, to the rainfed ecosystems mainly becau
inadequate arable land. This is justified by two main reasons. Firstly, the demand for food out
agricultural growth inirrigated areas in the face of increased human needs and also food security. Se
these rainfed areas have large concentrations of livestock whose productive potential have no
adequately addressed.

The rainfed ecosystems have considerable agroclimatic diversity compared to the irrigated are
generally more fragile and subject to resource degradation. Resource-poor farmers in the upland a
associated with a complex web of interactions between poverty, agricultural growth and survival in v
they perceive that their short-term needs are far more important than environmental protection wh
unchecked, drives poverty to deplete the capacity of the natural resources. Research and devel
attention must therefore recognise the complexity of the issues and the need for strong interdisci
and holistic programmes that are needs-driven, address major challenges in natural resource man
and can ensure environmentally sustainable development. The challenges for animal production
therefore much more formidable in the future than they were in the past, where the traditional tent
was to focus on producing commodities like meat and milk.



Animals

Table 2 presents the types and size of animal resources in South-East and east Asia. Both ruming
non-ruminants are found. The buffaloes are mainly of the swamp type and found in the rice growing
where they are used for draft and meat. Cattle are mainly dual-purpose, producing both meat anc
Among small ruminants, goats are more widespread than sheep throughout the region. As a percel
the individual populations in Asia, the size of the ruminant populations is relatively large. However
non-ruminant populations are also large and have varied and important socio-economic function:
livestock share of agricultural gross domestic product (GDP) was 6—20% for SEA and 13% for Chir

Table 2.  Animal resources in South-East and east Asia.

Species Population As percentage of total Annual growth rate
(106) population in Asia (%) (1983-93, %)
Ruminants
Buffaloes 40.0 28.0 0.6
Cattle 122.5 325 25
Goats 119.9 35.9 2.4
Sheep 131.4 52.2 4.3
Non-ruminants
Chickens™ 3727.7 79.9 4.5
Ducks 534.7 96.2 2.8
Pigs 439.0 95.2 3.7

+ Includes Cambodia, Laos, Myanmar, Vietnam, Thailand, Malaysia, Indonesia, The Philippines, China and Mongolia.
++ Million heads.

Source: FAO/RAPA (1993).

By comparison, the size of the individual non-ruminant populations is relatively large. Chicken
the largest followed by ducks and pigs. Pigs and poultry are very advanced industries and are ass
with the availability and successful transfer of proven technology, technical efficiency, large inter
operations, reliance on purchased inputs of mainly feeds, price responsiveness of supply and good
opportunities. Ducks, however, remain to be more intensively developed. Table 2 also shows that ch
recorded the highest average annual population growth rate. All other species recorded annual grow
of between 2.5-4.3%, with the exception of buffaloes.

Production from animals

Concerning the volume of production of individual meats, FAO/RAPA (1993) data indicates that SE/
EA accounted for 95.8% of the pig meat, followed by poultry meat (83.5%), beef and veal (53.2%), bt
meat (22.5%), goat meat (38.2%) and mutton and lamb (54.0%). Duck meat is also growing in impor
With all meats without exception; China was the largest producer. Among the other countries, the
largest producers of meats were Thailand, Vietnam and Indonesia (Table 3). Poultry meat had the
growth rate of 5.3% per year, followed by pig meat (5.2% per year) and mutton and lamb (4.8% per:
The latter is probably associated with increasing imports into the region. Poultry and pig meat are gr:
at a rapid rate of between 10.3-12.9% annually in China, Malaysia, Cambodia and Indonesia.

Itis pertinent to draw attention to spectacular increaseeircapitaproduction of livestock products
in China. These refer specifically to pig meat, milk and eggs. In 199%eheapitaproduction of 31.7 kg
for all meats, 6.7 kg for milk and 7.7 kg for eggs was approximately two to three times as high a
respective values of 16.4, 3.8 and 2.8 kg in 1983. Among the meats, pig meat is the most importan
reflected in a close pig:human ratio of 1:3.



The reasons for this spectacular growth are associated with direct ownership of animals by fz
presently, free market policy, economic growth and increased consumer demand. The latter is ref
for example, in expenses on livestock products representing about two and a half times that on ric
increased output of animal products has however placed considerable stress on the use of feed re
which are currently inadequate to match the needs of animals. However, cereal straws are put to ma
use by ruminants in China.

Milk production is also expanding rapidly in most countries in South-East and east Asia al
consistent with the fact that all governments give high priority to this sector. Spectacular annual g
rates for milk production have been recorded in Thailand (24.1%) and Indonesia (13.4%). Milk produ
from cows has been growing at the rate of 6.9% annually. The region also produces considerable qu
of animal by-products, especially hides and skins which, in terms of volume of production, were m
accounted for by cattle (55.5%), buffalo (25.4%), sheep skins (10.0%) and goat skins (9.1%).

Animal production systems

Animal production involves both non-ruminants and ruminants and a variety of systems integrating
and animals. Research focus on these systems has been meagre and they have not been adequately
These have considerable potential and the benefits are associated with complimentary interaction:
subsystems (e.g. crops, animals or fish) in which the products are additive (Edwards et al 1988). Twi
examples of such integrated systems, their economic benefits and contribution to sustainabili
pig—duck—fish—vegetable systems in Indo-China, Indonesia and The Philippines and small ruminar
cropping systems throughout South-East Asia and the Pacific (Devendra 1993).

There are three categories of ruminant production systems:
(i) Extensive systems
(i) Systems combining arable cropping

— Roadside, communal and arable grazing systems

— Tethering

— Cut-and-carry feeding
(iii) Systems integrated with tree cropping

These production systems are unlikely to change in the foreseeable future. New proposed syste
returns from them would have to be demonstrably superior and supported massively by capital anc
resources (Mahadevan and Devendra 1986; Devendra 1989). However it is quite predictable that the
be increasing intensification and a shift within systems, especially from extensive systems to those con
arable cropping, induced by population growth and the fact that population density and intensity of lar
are positively correlated (Boserup 1981). This situation is increasingly likely with decreasing availabill
arable land which will occur in many parts of South-East Asia. The principal aim should therefor
improved feeding and nutrition, in which the objective is maximum use of the available feed resot
notably crop residues and low quality roughages and also various leguminous forages as supplemer

Livestock projects

Several livestock production projects have been developed by individual governments involving smal
systems, but returns to investment and farmer participation has been weak. An Asian Developmen
review of livestock investment projects in Asia (ADB 1991) concluded that in general livestock proj
have been less successful than expected. This supports an earlier World Bank (1985) report whi
reported the poor performance of livestock projects in Asia and in other developing regions of the v
Some of the lessons to be learnt from fast economic evaluation inoledelia:

(i) Overly ambitions designs, over-optimistic targets and application of inappropriate, unsustainat
technologies.



(i) Project formulation was often based on a “top-down” approach.

(i) Excessive dependence on government-operated facilities and resources without evaluation of
capacity.

(iv) Emphasis on expanding livestock numbers through massive germplasm importation.
(v) Projects were commaodity-specific (e.g. milk) and lacked an integrated farming systems approz
(vi) Projects were very seldom based on outputs from the national research systems.

Table 3. Meat production in South-East and east Asia.

Type of meat As % of individual Largest producers Growth rate
meat production in Asia (1983-93 %)
Pig meat 95.8 China, Vietnam, Indonesia 5.2
Poultry meat 83.5 China, Thailand, Malaysia 5.3
Beef and veal 53.2 China, Thailand, Indonesia 4.5
Buffalo meat 22.5 China, Vietnam, Thailand 1.2
Duck meat 8.7 Thailand, Vietnam, Indonesia 59
Goat meat 38.2 China, Indonesia, The Philippines 3.1
Mutton and lamb 54.0 China, Mongolia, Indonesia 4.8

™ As % of total poultry meat production in 1991; excludes east Asia.
"* For 1981-91.
Source: FAO/RAPA (1993).

Major constraints and priorities for research

There are several major constraints to production which merit research and development atten
significantly enhance the role and contribution of animals in the future. A redefinition of these and prio
for animal production, as well as new direction are clearly necessary. A re-orientation of programme
and direction will redress the inadequacies of the past in order to enable this sector to play a much
frontal role in increasing food production, enhancing the environment and contributing to sustai
development.

More complete utilisation of animal genetic resources

Maximising productivity from the sector assumes that available animal genetic resources will be
developed. Unfortunately this is not the case and animal development programmes have largely te
overemphasise one or two sectors. Dairy production, for example, has received major attention in
all countries without exception, mainly because of the ability to generate quick income for poor peopl
produce precious animal proteins. In general, dairy development has had varying degrees of succes
been hampered by yield-reducing environmental stresses, inadequate feed production and poor nu
management, high capital costs, limited size of markets, low cost of imports and product perishability
investments on these programmes has been enormous, returns essentially short-term and the via
such projects very doubtful. This has been associated with the inability to sustain breeding and maint
of crosshred animals to support such programmes.

Such massive use of resources has tended to divert attention from more balanced developm
wider use especially of other species to increase protein production. Notable in this regard are bee
swamp buffaloes, goats, sheep and ducks. Implicit in this observation is the fact that many pote
important breeds among these have never been adequately used and in many cases are destined for e
Ironically, FAO’s global animal genetic data bank indicates that Asia possesses about 38—84% of th



number of breeds across species (63 in buffaloes, 200 in cattle, 147 in goats, 231 in sheep and 142 i
but itis doubtful if the majority of these are fully utilised in commercial terms. Future development of a
currently under-utilised, such as rainfed ecosystems must involve concurrent and more effective
many of these breeds.

Intensive utilisation of feed resources

Increased intensification and efficiency in the use of available feeds represents a most important str:
Itis the principal constraint among the non-genetic factors which affects productivity. With ruminants
feed resources are very much under-utilised. Theoretical calculations demonstrate this point. In Ma
feed availability from native, cultivated grasses and roughage by-products is about four times in exc
requirements (Devendra 1982). More recently, calculations for the situation in The Philippines indi
that the available feeds can support six times the existing ruminant populations. Similar circumstance
exist throughout the countries of Indo-China. Increased utilisation of available feeds is currently ham
by inadequate animal numbers, inadequate intensification of the production system and poor tech
delivery and utilisation; these issues merit urgent review and resolution.

In other situations such as Mongolia, where livestock is the basis of the economy and the prod
system is largely pastoral, increased fodder production is necessary, as are corrections of probl
mineral deficiencies. Research into these and other production constraints provides major challen
rangeland ecology and national livestock production objectives (Falvey and Leake 1993).

Within different ecosystems, different types and quality of feeds are variable, but the general prin
of feeding and management are unchanged. It is particularly important therefore in any situation t
maximum advantage of the totality of the feed resources, identify these with the objectives and ¢
predictable levels of economic production. The approach should be balanced feed supply, with ba
energy/protein ratios and correcting any critical deficiencies with low-cost supplements.

Improved technologies: Utilisation of research results

Inadequate, inappropriate and inefficient use of available technologies is a major limitation to incr
production from animals. Technology application at the farm level is particularly weak and is relatec
combination of poorly formulated development programmes that often preclude strong inter-discipl
team effort and concerted on-farm application. The utilisation of research results therefore merits ver
priority in research and development. Large-scale on-farm testing is implicit, involving a major shi
on-farm participatory development. Whole-farm production, post-production to consumption sys
should be addressed. Intensification and efficient resource use will determine the extent to which trad
systems can be improved to market-oriented situations with attendant benefits.

Increased investment for research in rainfed areas

Investment in agricultural research has generally produced high rates of return. This is reflected
benefits of high-yielding cereal varieties. Parallel evidence for animal production systems is scarce al
imbalance needs to be corrected through increased investments in research. Focusing rese
commodities is no longer enough and now should be expanded to crop—animal systems especially in
areas. Because of the complexity of research and development in rainfed lowland and upland area:
are generally more difficult, resource management will have to be more holistic. The costs are the
higher, but the payoffs for the contribution of livestock are likely to be much greater in the future.

Animal diseases

Animal diseases seriously reduce animal productivity and also cause major economic losses. The
infectious diseases in ruminants are Foot and Mouth, rinderpest, haemorrhagic septicaemia, black
anthrax. Swine fever in pigs and Newcastle disease in poultry are serious constraints. Tick-borne d
like theileriosis, anaplasmosis and babesiosis also occur in Asia, but these are endemically st



indigenous animals. They do, however, cause significant wastage and mortality in imported and img
livestock. It has been estimated that in India, tropical theileriosis causes an estimated annual loss |
800 million in improved cattle and more than 200 million indigenous zebu cattle are expose
anaplasmosis and babesiosis in SEA.

Other infectious and non-infectious diseases are also prevalent which reduce the level of ¢
productivity. These are mainly internal parasites, Eagciola gigantican all ages of buffaloes and cattle,
andHaemonchus contortuend Trichostrongylusspp in small ruminants. There are also diseases of |
reproductive tract, brucellosis, contagious pneumonia and mineral deficiencies.

The ADB (1993) reported that animal health programmes account for about 80% of govern
support to the livestock sector, together with a substaintial component of donor aid. It suggests tha
the endemic diseases are under workable control, the main role of governments should be in vacc
and prevention of endemic diseases such as rinderpest. Training of farmers in basic animal hygiene
suggested.

Institutional issues

A number of institutional issues are necessary to enhance the new and more innovative animal proc
programmes in the region. In the absence of these, new programmes face the risk of not making any
and demonstration of the potential value of animals. Four key requirements are esgentdib:

(@) Commitment to inter-disciplinarity, a systems approach and sustainable development. This is
especially important for research and development of integrated systems in specific ecosyster

(b) Formulation of research programmes that involve both production and post-production compc
and community-based participation in response to the real needs of farmers.

(c) Institutional and structural commitments that are programme-led, with the programmes being
needs-led.

(d) Establishment of effective inter-instititutional coordination and collaboration for decision makin
management, dissemination of practical technical information and resolution of feedback issut

Policy framework

Overriding policy support is necessary to realise the implementation and success of the proje
re-orientation of animal production programmes is required to deal with the more complex project:
are multisectoral and multidisciplinary and can address natural resource use and management .
watershed management, nutrient recycling, biodiversity, changing socio-economic and con:
preferences and provide for environmentally sustainable development.
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Ruiz:

Blackburn:
Devendra:

Thomas:

Discussion of Asia paper

The papers point to the potential for cooperation between regions. Rainfall upland/low
ruminant systems could be linked to LAC expertise in both cattle/goats.

There is growth in productivity. What is the role of imports? Is this a deterrent?

Imports are necessitated by inadequate supplies of animal products. Additionally, the
is mediated by affluence. Malaysia currently imports both fandfeed. It is not clear
how long this can go on.

Where do the old Soviet Union States fit? In Mongolia degradation of the rangeland is
reported — does this carry over?

Brandenburg: On the policy side, an enabling environment is important. This is collapsing in Mongo

Fitzhugh:

Touré:

Kerridge:

Harb:

Sidahmed:

wiping out the state-farm system which was premised on unsustainable support. Whee
farms actually make gains in meat production. Policy in China is trying to establish this
enabling environment. There is a need for “feed security policy”. The World Bank is
trying to assist this. A balance is required between protein feed versus energy feed an
diversification of crops, oil seed etc. Certainly there must be an economic framework f
ILRI's research, with investigation of socio-economic constraints.

[re the Newly Independent States]. The CGIAR reserves are already spread too thinly
CG must be careful how it goes to new areas. Opportunities have to be tempered by
availability of extra funds.

Speaking not on behalf of TAC, but on behalf of SSA. It is impressive that Asian NAR:
measure their own priorities and own research. Given the restricted ILRI resources, hc
will this institute help this process and assist the priority research in the regions?

There is a greater demand for livestock products. In Asia governments have put effort
research and livestock-related research is important. Partnerships can be formed whic
might attract more money. There is a great diversity of systems. | think there should be
upland focus where there is a threat to natural resources and effects on water in lowlar

What can the centres do? System-wide livestock initiative could encompass forage ge
resources for acid soils in uplands. Local partners could adapt them to their own
conditions — maybe even for other uses.

There are two situations, crop residue situation (in WANA), the requirements for
ammoniation/supplementation etc. Research has to some extent already been done b
there is no implementation yet. High tech research is not required yet; better establish
feed base first.

Comments related to highlands — how do we improve feed on highlands and feed or
soil? IFAD has worked in Laos, Mongolia, which don’t have a research base. How do \
deal with climatic problem — diversity required to spread risk? In the rainfed
duck—fish—pig—crop systems, who benefits from this research? We require sustainable
technologies for smallholders. Intensive production systems dominate. The CG centre
task is said to be in applied and strategic research. What about technologies on the sh

Brandenburg: Yes, there is good research [in Asia] but inadequate utilisation. ILRI in east Asia coulc

Amir:

help on methodology and link with existing institutes to ensure transfer. Asia is enormc
but don’t exclude east Asia. A lot is going on there and provides model examples for
adaptation to other areas.

Yes, research institutes exist but livestock education is very limited. For instance there
emphasis only on veterinary medicine in Pakistan. What is available in their institutes f
ILRI? The government has commitment to livestock and is developing provincial
masterplans. Does this Government commitment then come down the line? What, for
instance, is the relative importance of species because within the province there are st



Denning:

Copland:

Hopkins:

Qureshi:

Galal:

Cooper:

Copland:

Fitzhugh:

Li-Pun:

preferences in species and farmer requirements. What is the relative application of
knowledge? For example Al coverage is only 24% and by improving this one technolog
one could get production improvement without even tackling nutrition. Therefore one
could focus initially on technologies that have linear output on productivity, policy
research (within marketing framework) could be important help from ILRI.

What is the planning horizon (20, 30, 50 years)? You require knowledge of impact and
criteria on which to establish priorities.

What about GATT — when we have free trade would this effect choices of species anc
products?

If mechanisation is foreseen what then is the role of the buffalo? There seems to be lot
livestock (and rice) research in India? If there are good NARS, is ILRI a facilitator of
linkages? Devendra noted the opportunity for research in rainfed regions in the upland
Certainly, a doubling of rice production is required in the next 30 years from the upland
region.

An additional element is that trade in livestock in Asia is increasing. This raises questi
meat quality, integrity (disease etc). There is mechanisation, especially in SE Asia, but
what can ILRI do in buffalo having worked with cattle previously. Importantly, look to
Asia to feedback research results into other regions like SSA. Livestock policy in Asia i
very important.

What can the CG system do to build on NARS? There are mixed systems, but a wide |
of diversity and intensity. Constraints are in part biophysical but more caused by policy
Not only GATT. There are issues at mezzo and market level. Property rights issues are
important.

There could be inter-regional interactions (for example ducks, in Asia and their potenti
in Africa) and opportunities for transfer of well proven technologies.

Yes, there is a need for delivery of existing technologies in extensive systems.
ICRAF is being asked to help in transfer of technologies, e.g. through NGOs.

Singh’s paper noted the livestock genetic resources which are rich resources in Asia.
link geneticgo resistance to disease$Ris would provide an extension of current genetic
work in ILRI.

The CG was largely conservative early on about target species. However, change is ¢
and other species may be incorporated into mixed-production systems. Potentially, one
could also consider wild relatives of the priority ruminant species.

ILRI is not preparing to enter into conservation of AGR, instead will hope to provide res
leading to methods for bettén (situ) conservation.

In the area of systems research, ILRI will have a role as convenor and provider of impe
analysis.



The Latin American livestock sector and
research prospects

M. E. Ruiz

Coordinator of the Latin American Research Network for Animal Production Systems (RISPAL)
Inter-American Institute for Cooperation on Agriculture (IICA), San Jose, Costa Rica.

Introduction

Latin America and the Caribbean Region are a true mosaic of physical, biological, social, econom
political conditions. The range of variation can be found whether considering the resource bas
example, Haiti and Argentina), or ethnicity (the Andean peasants, and the German farmers of Chi
southern Brazil), or economic system (the free market economy of Chile and the controlled econo
Cuba), or size (Grenada and Brazil). Culture, resource endowments and market opportunities, amor
factors, provide a large matrix of agricultural production patterns that, in turn, are modified by char
government policies and external pressures. Compare, for example, shifting cultivation in the Ama:
countries, the diversified agriculture practised by small farmers and peasants, the dual-purpose
systems practised in the wet/dry tropics, the highly-specialised agriculture of Chile, and
subsistence-level goat herding in northern Mexico and Peru. Given this heterogeneity, any gene
statement about the region’s agriculture must be taken with certain caution.

Regional trends

Population and food availability

The number of people to be fed keeps increasing. World-wide, the population grew at an all-time-hig
of 2.1% per year in the 1965-70 period (due to declining mortality and improved life expectancy); thi:
has dropped to 1.7% at the present time as a result of adoption of reproductive controls and sexual ed
policies in various countries. However, the fact is that today the world population is 5.3 billion ar
increasing at a rate of 93 million every year; that is the equivalent to adding a new country the si
Mexico every year.

In the Latin American and Caribbean region, the population in 1993 was 466 million (FAO 19¢
and is expected to increase to 700 million in the year 2025 (Figure 1). This increase is expected exclt
in urban areas, creating additional pressures on air quality, water supply, sanitary conditions and othe
factors which escape the scope of this paper. An important factor to be reckoned with in this region
the rural population will stay constant while the pressure to produce more food will increase (Figure :

Total food production has shown a sustained increase from 1970 to 1988 (IICA 1991) and ha
this pace through 1992 (Figure 2). While there was some decrease in per capita food availability duri
food crisis years (1972—73) and the debt crisis years (1983-86), the trend shown in Figure 3 sugge
this index has been somewhat impervious to external factors. However, as free-market po
competitiveness and natural resource protection policies take hold, the region may experience a
degree of sensitivity in terms of food consumption, via changes in real per capita income (consumel
production cost effectiveness (producers).

As explained by IICA (1991), the structure of the food supply has changed significantly. Food im|
have increased since 1970, with marked fluctuations, peaking in 1980 and 1981 and then declining a
debt crisis (1983-86) but remaining at a level that is higher than the ones observed in the early 1970:
exports have traditionally remained at a constant proportion of the domestic production, but during th
crisis, they suddenly increased and then returned to their previous level (IICA 1991). Thus, given tha
production increases at low levels, the effect of trade liberalisation, increases in real exchange re
structural adjustments may be a decline in food availability per capita (IICA 1991).
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In terms of caloric and protein intake, the average Latin American barely consumes the minimum
recommended 2600 cal ories while protein nutrition is deficient (Table 1).

Tablel. LAC: Per capita consumption of calories and protein.

1961/63 1969/71 1979/81 1988/90
Caloriesintake/day 2363 2502 2693 2690
Contribution by animal products, % - - 175 175
Protein intake, g/day 61.9 64.5 66.9 66.8
Contribution by animal products, % — - 42.3 431

Source:FAO (1994b).

Little change, if any has occurred in the nutritional well-being of the Latin American population. In
the last decade, no improvement in the dietary status has been observed (Table 2).

Table2. LAC: Growth ratesfor caloric and protein intake/person per day.

Calories Protein
Country 1962/70 1970/80 1980/89 1962/70 1970/80 1980/89
Brazil 1.0 0.8 0.1 0.8 0.2 0.2
Ecuador 0.7 0.7 0.5 0.1 0.6 0.3
Guatemaa 1.0 0.3 05 0.5 0.4 0.2
Jamaica 2.7 0.4 0.3 21 0.4 0.2
LAC 0.7 0.7 0.0 0.5 0.4 0.0

Source:FAO (1994b).

Li Pun and Seré (1993) noted that consumersaround the gl obe tend to enjoy the consumption of animal
products: milk and dairy products, red and white meats, fish and eggs. In fact, various studies have shown
a direct relationship between the level of intake of animal products and income. Conversely, as poverty
increases, a greater degree of malnutrition can be expected; in the 1980s about 55 million people suffered
from malnutrition (Janssen 1991). Nutritional inequalities do not only exist between the devel oped and the
developing world. While 80% of al products are consumed by the developed world (i.e. by 20% of the
world population), 20% are consumed by 80% of the world population. Furthermore, even within the
developing world, grave inequalities in food distribution exist (Figure 3). Thus, the situation of the poor
peoplein Latin America and the Caribbean is greatly aggravated.



The role of agriculture

Perhaps no other major activity is subject to so many variables as agriculture is. Its performance may be
affected by economic, technical, social and political factors, such astheavailability of capital, raw materials,
labour, number and quality of professionals, and technology. Thesefactorsare, inturn, affected by changing
markets and national and international policies. To compound the situation, agricultural activities are
determined to a great extent by a frequently unpredictable climate, water availability, land degradation,
pests and diseases and genetic resources (Hardy 1983). Despite this vulnerability, agriculture continues to
be important in the region,; its contribution to the GDP was 10.9% in 1990 athough the proportion of the
economically active population directly involved in agriculture decreased from 40.8% in 1970 to 24.5% in
1993 (Table 3). According to areport by Winrock (1992), livestock represent about one-fourth of the GDP
in sub-Saharan Africa, a figure that increases to 35% if the values of animal traction, manure etc are
included. The dynamic nature of agricultureisillustrated in Table 4: the economic crisis of the 1980s (the
“lost decade”) seriously affected other sectors. However, at the beginning of the 1990s, as privatisation,
free-market policies and new influx of capital aretaking effect in the region, all sectors except agriculture
have responded. The agricultural sector suffered from the changes occurring in the 1980s, its added-value
growth rate dropping from 3.4% to only 2.1% in 1980-90 and to 1.8% in the first three years of the 1990s.
The response in the agricultural sector to new open economy stimuli has not been as sharp as the response
observed in the industrial and services sectors, demonstrating the great effort of the region to transform its
export capacity in favour of manufactured goods (Figure 4).

Table3. Agriculturein LAC: Contribution to the GDP and EAP.
1970 1975 1980 1985 1990 1993

Proportion of GDP contributed by agriculture, % 12.3 - 10.0 11.2 10.9 -

Tota population, millions 283 323 359 400 441 466
Economically active population (EAP), millions 89 106 123 139 156 167
Proportion of EAP in agriculture, % 40.8 36.2 31.6 28.7 26.0 245

Sources: FAO (1980, 1994a).
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Figure4. Sructure of main Latin American exports (%).
Source: FAO (1994b).



Table 4. Annual growth of gross domestic product in LAC, per cent.

Sector 1970-80 1980-90 1990-93
Agriculture 34 2.1 1.8
Industry 5.9 0.5 3.5
Services 1.2 3.7
Total growth of GDP 1.1 34

Source: IDB (1994).

The livestock sector

The livestock sector must join other efforts for the eradication of poverty; this goal is of vital necess
agricultural sustainability, protection of natural resources and human well-being are to be achieve
achieve this goal, the Latin America and Caribbean region possesses arich resource base, interms o
population as well as land for grazing or, potentially, for silvopastoral systems (Table 5).

Table 5. LAC: Resources in animal agriculture by country groups, 1992.

World NAFTA C.American Caribbean Andean

Mercosur LAC (%)

Cattle (10 head) 1,277,793 143,046
Milking cows (103 head) 223,634 17,581
Goats (18 head) 591,802 13,054
Sheep (1dhead) 1,110,782 16,729
Pigs (16 head) 870,705 87,219
Chickens (16 head) 11,868 1,867

Permanent pastures (3_I.h)a) 3,424,323 341,571
Forested & woodlands (f(ha) 3,879,796 688,200

10,967
1,753
135
446
2,868
63
13,988
15,846

9,086
1,018
2,438
1,057
3,271
119
7,731
42,522

58,110
8,013
6,758

28,722

13,235

332
130,553
221,100

221,837 25.9
23,804 18.4
16,002 6.2
70,274 9.6
36,388 8.3

699 12.6

364,020 17.3

560,519 22.7

Source: FAO (1994a).

Increases in animal stock have been mostly due to an expansion of the livestock frontier, at the e;
of forests and woodlands and as depleted cropping fields are converted to pastures. Table 6 sh
changes in land use on the American continent. It is clear that important losses have occurred in fo

favour of crops and livestock activities.

Table 6. Changes inland use in the American continent between 1979 and 1992.

Areain 1992 Change

Country/region (ha) 1,000 ha %
Canada and USA

Crops 233,276 (13) +383 +1.6

Permanent pasture 267,072 (14) +484 +0.0

Forested areas 647,200 (34) +14,822 +2.3

Other 731,860 (39) —-15,689 -2.1
Latin America and Caribbean

Crops 151,158 (7) +19,541 +14.8

Permanent pastures 592,000 (29) +32,082 +5.7

Forestal areas 880,987 (43) -81,379 -8.5

Other 427,548 (21) +29,756 +7.5

The corresponding percentages are in parentheses.
Calculations based on FAO (1994a) data.



Expansion of livestock activities to new areas has implied the use of increasingly marginal are
inappropriate lands. According to the data in Table 6, nearly half of the land is still under forest bu
was diminishing rapidly in the period 1979-92. The use of land for agricultural purposes is facilitate
the construction of roads and the expansion of services such as electricity. In addition, land classi
“other” by FAO has increased. This category involves roads and urbanisation; however, it is unlikel
this is the only cause. It may be that a large proportion of the increase (30 million hectares) in the “
category is land which farming malpractices have rendered unusable. This suspicion is supported by ¢
such as the review by Leonard (1987), showing large proportions of land seriously eroded or degrade
45% in El Salvador and 17% in Costa Rica).

As the issue of agricultural production versus environmental quality is being placed on the
burner, livestock production has been pointed to as a major cause of deforestation and degradation of
resources. This is to be expected since it is common to observe degraded pasture lands, desertifica
hillsides littered with recently cut and burned trees. However, the data shown in Table 6, and various r
(e.g. Leonard 1987), serve to somewhat correct this view. What is in fact happening in many cases
loggers enter large tracts of forests to extract the line wood, leaving behind roads that are then u
peasants and squatters who finish the clearing to establish crops; as the soil is depleted of its limited fe
the squatters in turn abandon these areas which usually end up as pastures. The pasture cover
important role in providing immediate, although perhaps limited, protection to the denuded land. Nee
to say, regardless of what system of animal production is established in these lands, if the systen
properly managed, the deterioration process will continue.

Based on the data in Table 6, grazing animals make use of 76% of the total farm land. Live
production accounts for 30% of the total agricultural gross domestic product and generates 35% of th
food. In addition to these roles, livestock play a key role in the following:

» increasing foreign exchange earnings through the export of animal products, both fresh and pro
e providing products and by-products that support manufacturing industries and artisan work

e providing a work force for farming and transportation (thus reducing the use of fossil fuels)

. serving as a savings and capital build-up mechanism

. helping the farmer adopt an entrepreneurial attitude

» transferring nutrients from renewable resources, such as rangelands, to crop lands, replacin
removed by the crops

»  reducing accumulation of waste by transforming materials such as straw into high-quality food

»  contributing to the sustainability of farming by serving as an “entry point” for practices such as
introduction of forage legumes in the cropping system, as proven by ILCA (1992).

The region contains a large population of domestic farm animals: over 70 million hogs, 106 mi
sheep and 330 million head of cattle. However, productivity is low, when compared to developed c
standards (Table 7). To a large extent, the low productivity found in ruminants is a consequence
predominant extensive systems usually associated with large farm holdings.

The productivity indexes shown in Table 7 are far inferior to those in Canada and the USA. TI
not to say that the goal should be to achieve similar values (for these may imply highly negative effe
the environment or on unemployment, among others), but the figures clearly indicate the magnitude
potential of farm animals to produce food. In the past, other authors have presented values similar t
in Table 7, and technical coefficients which do not seem to vary with time, leading many to concluc
livestock production is a technologically stagnant activity. Nevertheless, account has not been taker
fact that livestock (particularly cattle) have been gradually displaced to regions of marginal produ
capacity. Were it not for the development of technology adapted to poorer conditions (such as the se
of Brachiaria decumbenand Andropogon gayanu®r acid soils), productivity and technical coefficien
values should have fallen significantly (Seré et al 1991).



It is well known that beef cattle production is largely in the hands of large farmers who
market-oriented and practise extensive ranching. In contrast, the small and medium landholders |
combine crops and livestock with a subsistence objective or to supply goods to the local markets. The
to which small farmers participate in food supply amounts to 26% of the total beef and 50% of the tota
milk in tropical Latin America (which excludes Argentina, Chile and Uruguay), according to Janssen
(1991). This participation is mostly due to the so-called dual-purpose cattle production system (Ruiz

Table 7. Yield of livestock products in the American continent.

Pork Lamb/mutton Beef Cow milk
Region/country kg/head per year
Canada and USA 126 14.4 102 6,564
Latin America and Caribbean 37 2.6 33 1,095
Argentina 49 3.2 52 2,559
Costa Rica 45 — 45 1,365
Ecuador 16 4.4 25 1,700

Estimates are based on FAO (1990) data. The values were obtained by dividing the total reported production by the total
population of each species, disregarding animal category; thus, the actual yield values must be higher for every case.

Based on the above considerations, it is reasonable to expect that changes in land use will co
in the sense that the more fertile lands will be destined to cropping while extensive ranching wi
concentrated more and more on the less fertile areas. As a result, future research should ensi
technologies will address this new situation, perhaps concentrating on ways to reduce or st
degradation of soils due to animal farming. Insofar as the resource-poor farmers are concerned, re
could be channelled towards the development of mixed or agrosilvopastoral systems that will make ¢
integrated and efficient use of resources and optimise nutrient cycles where animals play a centr:
Emphasis on resource-poor farmers is justified not only by social motives (higher population density,
poverty and inequity), it is also justified by environmental and economic considerations (such as ra
use of natural resources, high level of food supply and constrained markets for traditional export proc

Both environmental and economic reasons are putting a ceiling on extensive animal prodt
practices; thus, future output growth will increasingly have to be achieved through intensificatic
production on land resources already being utilised (Li Pun and Seré 1993). Very little progress to
more intensive production systems has been achieved so far, as can be ascertained from the grow
for yield of four selected animal products in Table 8.

Table 8. Growth rates for selected animal products, production and yield.

Beef Pork Milk Mutton
1969/81 1981/91 1969/81 1981/91 1969/81 1981/91 1969/81 1981/¢
Slaughtered animals  1.72 1.75 4.66 0.60 - 1.17 - 0.65
or lactating cows
Production 1.91 2.13 5.68 -0.27 4.02 1.86 - 0.72
Yield 0.19 0.37 0.97 —0.86 0.55 0.69 - 0.07

Source: FAO (1994b).

Guidelines for specific research areas

It is undeniable that the region, and the world at large, must face the challenges resulting from a ¢
sensitivity to the fragility of natural resources and the importance of environmental quality. Agricult
inextricably linked to the environment; thus future programmes in the areas of research, developme
education must undergo changes making them more responsive to the demands imposed by the ec
context.



The need to know present land-use systems

As argued at the beginning of this paper, the LAC countries will maintain the drive to produce more food.
This policy of food security must be reshaped to incorporate the issues of food availability for the various
socio-economic strata, safeguarding of natural resources and recognition of the human right to achieve an
acceptable level of well-being. Implementation of this three-pronged policy (productivity, environment
protection and equity) will require along-term commitment to establish, maintain or strengthen the national
research and development systems. In this respect, the private sector will continue to assume larger
responsibilities not only in research but also in technology transfer.

If the starting point in the definition of intervention policiesistheland-use pattern, perhaps the matrix
proposed by Runge (1992) and later modified by Ruiz (1993), could be useful (Figure 5). In summary,
Figure 5 recognisesthat different regions have different degrees of productive potential and environmental
vulnerability (erosion, water contamination etc). Based on these two variables, an appropriate research and
development policy can be designed in afirst approximation. Greater definition of such policies can be
obtained when other variables, such as socia pressures (demographic flows, unemployment, educational
level etc) and external factors (market demands, trade constraints and opportunities) are considered.
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Figure5. Research policies and needs, based on land-use criteria, as affected by social and market factors.
Sources: Runge (1992), Ruiz (1993).

Production and productivity

Inthefinal analysis, production-oriented research must consider improvement in the use of land, labour and
capital. Thisisnot to say that production should be sustained only by technology; rather, it isalso necessary
to take into account the objectives, needs, resources and soci0-economic context of farmers and peasants, as
well as environmental concerns. The implication is that the future development process will have to draw
upon the knowledge gained by the systems approach applied since the 1970s, broadening this approach to
the larger ecoregional hierarchy level while not ignoring the other end of the spectrum, the rural family.

It has been argued by Wood and Pardey (1993) that intensification of animal production isa probable
strategy to follow. This strategy implies a careful selection of sites and technologies so asto ensure positive
production response and minimise environmental degradation. Extensive ranching could well bejustified in
lessfavourable agricultural areaswhere expansion isfeasi bleand not threatening to the environment. A third
strategy involvesthe rehabilitation of pastures degraded by poorly managed (intensive or extensive) animal
production systems.



A constraint for these strategies is the profitability of livestock enterprises. For example, impr
pastures will certainly lead to significant increases in production per animal unit and per hectare, ¢
relatively lower costs in terms of inputs and investment in animals, because a greater volul
higher-quality forage is available. However, due to the cyclical nature of livestock prices, when the
is low or highly fluctuating, then investment in improved pastures is discouraged. Traditional ¢
production systems have a low profitability due to their low risk and the high proportion of the t
investment as land. When the value of land increases (as happens in high-inflation countries)
short-term profitability of livestock enterprises decreases (Rivas and Cordeu 1983), and investm
technology becomes highly risky.

Globalisation of the economy, the multiplication of development goals and social expectation:
all require integrated efforts in every research programme. Animal production can no longer restric
to the primary system (the farms and the productive systems); it must also encompass the secondary
(collection of products, their transformation and their distribution) and the tertiary system (credit, exter
transport, marketing and training). Since these three levels of systems interact among themselv
systems approach is of paramount importance.

Equity

The issue of equity means providing equal opportunities and fair distribution of costs and benefits
different sectors of society (Li Pun and Seré 1993). Many consider this issue as contradictory to prodt
For example, technology may be developed for the large-scale producers if the national goal is to p
more or to gain export capacity, however, this may have undesirable consequences for the mediu
small-scale farmers (Wood and Pardey 1993). If this is the case, equity pressures will be on hand to d
technologies more appropriate to these smaller operations.

Equity is not unrelated to environmental concerns. Some have linked the rural poor to natural res
degradation, particularly in the humid tropics and hillsides. However, little can be expected from the
poor in the fight to protect the natural resources, not because they are impervious to this need but |
they lack the means to do so, do not have property rights, or do not have the market incentives to in
natural resource protection. Furthermore, the rural poor are often impelled to use lands that are not s
for agriculture and are environmentally vulnerable.

Natural resource management

The relationship between animal agriculture and the quality of the environment is another major issue
the region. To begin with, logging and the expansion of the agricultural frontier have relentlessly erod
forested areas, reaching the point where lands with no agricultural vocation are being opened. In the 1.
period, the rate at which deforestation occurred in Latin America and the Caribbean averaged 8.4 t
hectares per year, and deforestation is increasing at a rate of 0.9% per year (World Bank 1992). This
forests entails high ecological and economic costs: losses in watersheds, modification of local climat
loss of the protection of coastlines and fishing banks; all this in addition to affecting the lives of the

people. Coupled with these effectsis the increasing rate of biodiversity loss, particularly in the tropical r¢

Biodiversity encompasses genetic information, species and ecosystems, all of which provide ta
wealth in the form of foods, fibres, medicines and inputs for industrial processes. The extinction o
species is an irreversible loss, but, in addition, it is now known that the extinction of a species,
ecosystem, will bring about alterations in other species or ecosystems.

If farming systems research has shown that improvement of production systems cannot be ac
through technological change alone, this is more so the case with agricultural sustainability. Nof
technology is needed, and not only knowing the socio-economic context is imperative. There is also .
for a broad understanding of the environment and natural resource base attributes and limitations; mo
there will be a need for significant changes in institutional mandates, government policies and pe
attitudes. According to the World Bank (1992), the rural inhabitant and policy makers face two impc
challenges insofar as environment and natural resources are concerned:



»  Avoidance of resource degradation resulting from demands for higher food and fibre output o
to deficient use.

. Protection of forests, wetlands, coastal areas and natural grasslands against invasions and f
inappropriate use.

As shown above, agriculture in the LAC region is undergoing an intensification process. This it
that higher yields per unit area are being obtained and that higher levels of inputs are being used
well conducted, two consequences of this process can be expected: soil degradation (erosion anc
fertility) and contamination due to the use of agrochemicals. These problems can be averted by a r
of options: contour tillage, agrosilvopastoral systems, intercropping, changes in the administrati
fertilisers, integrated pest management and more judicious and technical animal husbandry.

Communal lands are a regular fixture in many places, such as in the Andean subregion, Guya
Mexico, to cite a few cases. The use of these lands and other natural resources is regulated by cor
norms, which are often of ancestral origin and which follow prudent guidelines. However, tl
arrangements are coming under pressure due to population pressures, the introduction of technolog
the organised market (World Bank 1992). Some consequences are overgrazing, firewood der
deterioration of small irrigation schemes and overfishing. In these cases, there will be need for auth
to step in and help the communities administer these resources.

Research and technology transfer institutions will have to change their structure and thrusts. Res
will have to be allocated (1) to study local ecosystems, particularly tropical ecosystems, (2) to de
indicators and methods for monitoring sustainability trends of production systems, (3) to study effe:
policies and institutions on the adoption of sustainable practices, (4) to develop and transfer manag
techniques that conserve resources and replace external inputs by eliminating waste and taking ac
of beneficial interactions that exist in nature or in farming systems, and (5) to design plant and a
breeding schemes to reduce dependence on external inputs (Gallopin 1989). Training of human re
to be able to address these issues will also be necessary; in addition, this training should not lose ¢
the benefit of using a systems approach without detriment to specific discipline specialisation (Trigo 1

Institutional organisation of research

The region is experiencing changes in the political and institutional context which will have far-reac
consequences. It can now be asserted that, in the LAC countries, decisions are being made towards ¢
role for the public sector, reduced allocation of funds for agricultural technology and encouragement
private sector to take up agricultural research and development duties.

The public sector

Given a shortage of funding for agricultural research, training and development, as well as the increa
market-oriented nature of the new technological processes, the public sector will have to relinqui
traditional mandate as arbiter and executor of agricultural technology generation and transfer. As suc
by IICA (1991) a more strategic role for the public sector would be to assume responsibility for (1
definition of policy and implementation of selected programmes, (2) some key basic research
essential to assure a minimum level of national technology independence, (3) certain components
technological package (non-proprietary technologies in the management and agronomic fields, w
would not be possible to recover the costs), (4) a service function for those segments of the agric
society which cannot respond through market mechanisms (peasants, smallholders, remote o
regional situations etc), and (5) orientation of the private sector through effective public policy mea
(for example, intellectual property rights, environmental, health and safety regulations etc). The refc
the public sector will demand a broader, participatory model that will bring together a wide arra
institutional actors. The reforms will include decentralisation, participatory governance and administt
mechanisms.



The private sector

The private sector (including commercial farms, non-profit organisations and farmer associations)
increased their participation in technology research and transfer activities. This change has been a
the increasing availability of agricultural information and by the trained professionals produced in th
40 years by the public sector. Deregulation, trade liberalisation and intellectual property righ
biotechnological developments all constitute stimuli to private investors.

The universities

Technology development, particularly biotechnology, will be carried out more and more by the univer:
These organisations are better prepared than the national research organisations to respond to

challenges because their staff usually comprises genetic engineers, molecular biologists, virol
enzymologists etc. In addition to playing a strong role in graduate training in agriculture and

production, they could help in the development of biotechnological and other related technologie
smallholders and other farmer groups not favoured by the private sector efforts.

The international agricultural research centres (IARCS)

The IARCs were created with a high-level technical mandate, research facilities and high-powered tec
staff. Upstream research, highly specific in nature, has beemtitis operandof these organisations.
With the exception of IRRI (International Rice Research Institute) and ICRAF (International Centre
Research in Agroforestry), the IARCs were not involved in multidisciplinary efforts, such as farn
systems research, but have gradually embraced this approach and have included in their agenda
such as gender role, sustainable agriculture, ecologically friendly production etc. Interactions wit
national agricultural research systems (NARS) have come in the form of germplasm exchange, inforr
exchange and networking. However, as common agendas on sustainable agriculture, biodiv
biotechnology and gender are defined, then the objectives of both the NARS and the IARCs will he
become multi-purpose and site-specific. The implementation of these agendas will require a rei
ecosystem approach, with added socio-economic and politico-institutional components.

In particular, biotechnology, and its critical aspect of property rights, will be an area that will derr
careful arrangements with national institutions. Work in sustainable agriculture will require a revisic
present working relationships with the national and regional organisations that will go beyond si
information and germplasm exchange. For example, given their comparative advantage for up:s
research, the IARCs could help the NARS reach higher levels of understanding of current key issu
of preparedness to face them.

Another area of required IARC—-NARS collaboration is in the development of new land-use strat
and the corresponding policy incentives, structure of social organisation and technological alternati
this effort, the IARC-NARS alliance should be strengthened by the participation of policy-mal
institutions, rural development organisations and farmers. This idea is contrary to the initial one !
research organisations were created, in the sense that future work will not be totally independent of p
concerns (Trigo 1992).

The external funding agencies

The new issues affecting agriculture and the way natural resources will be used imply a high deg
diversification in objectives, strategies, methodologies, institutional structures and policy design. Mor
ever before, agricultural research, for example, will have to be long-term in scope. The complexit
long-term commitments will require additional external funding. Donors and the international commit
will need to play an enhanced role if the region is to achieve sustainable management of its technology
In the absence of such contribution, the risk of regression (with ultimately higher costs and suffe
becomes very likely (IICA 1991). With this in mind, the region’s institutional actors will need to estak
priorities, both technical and financial, and to define how other actors (external donors, private-s



organisations, international organisations and governments) could contribute to the overall effor
donor agencies, in particular, should not be seen simply as a source of funds; they should actively par
in any high-level cooperation scheme, even at the initial planning stages where a concerted set of ac
are defined to solve regional research and development problems.
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Discussion of LAC Paper
You mention stagnant growth in the livestock sector? Does this include agricultural pre
Yes, the prices quoted are farmgate prices.

There will be a further change in NARS if they reduce in capacity. How will this influen
IARCs interact in a region therefore?

First let us establish the facts — there is a weakening of the NARS in general. But, the
new partners — the Ministry of Environment, private sector, universities. However,
Brazil, for instance, has excellent professional resources. EMBRAPA will launch
international collaborations. Similarly in Argentina, but in Mexico NARS are under
threat. Biological research is important but so is socio-economics.

One can strengthen NARS by contracting IARCs to supply some of the research.

There is a difference in different regions in the relationship between NARS and univers
In WANA it may be the inverse, NARS are more important.

One can find both cases happening in LAC. The regional centres are in some difficultie
CARDI in the Caribbean and CATIE in Central America. Animal production research is
diminishing.
Is there a flaw in the human resource development plans?
Top professionals are being hired by NGOs, and the best leaving for other professions
Has this caused a decline in livestock productivity?

In Brazil, animal production was concentrated in the south. This was replaced by soy &
plantation and livestock pushed into Amazon with disastrous consequences. In Latin

America, there are tremendous resources in many ecosystems. People are sometimes
being used properly and this resource could be tapped through initiatives such as ILRI

There is a matrix [of factors]. Don't write off apparently low potential areas. Research i
Niger shows that given appropriate external conditions, returns to land or labour can of
be higher than from better rainfall areas.

Yes, diagnosis on the basis of visible parameters can always be modified by labour, sc
constraints etc.

Looking ahead, why did soy beans replace livestock and not lead to emergence of mi;
systems?

This is partly to do with movement of people. There are alternative technologies for th
savannahs to move to mixed farming, e.g. 60% soy beans, and changing from beef to
dual-purpose cattle, improved offtake. Mixed systems give sustainability and markets v
expand to take up the improved productivity.

I Agree with Kerridge. Another alternative to the single pastoral system, and more beni
the natural resources.

Influence of NARS on his [Ruiz] paper. Yes, there is a growing NGO sector for interna
projects, and resources have often been used adequately. Good experiences with son
ventures (e.g. tropical pastures network through CIAT). Released forages over wide ar
and even sent forages to China. RISPAL has been effective over the long term. Sugge
sharing costs and benefits through consortia. Links to other regions. This would have t
involve different partners, including other international organisations because the NAR
as mentioned, are in difficulties. Ecoregional research would be key, and the linkage of
different components will be important. Policy remains important because of the
particular equity disequilibrium in LAC.

Are there advantages for the private sector over NARS? What are examples of the gooc
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In Guatemala; farming system diagnosis, evaluation of technologies, validation, match
former requirements and finances. Increased and stabilised production (dual-purpose ¢
system) which was able to release land for reforestation. This gave Inter-American Bar
the opportunity to give money to expand this approach to other regions.

In southern Peru the constraints to produce beef at high altitudes are low ambient temg
and water content of forages which were diagnosed through a model. Sun-dried forage
with shed for livestock protection led to weight gains rising from 200 gm to 1 kg/day.

Okay, private sector has some advantages.

One should look more optimistically at the regions. Livestock resources per capita are
highest in the world [in LAC]. There is trade, with small ruminants/llama being of
importance in some areas in comparison to cattle. We are looking for ILRIs involvemer
NARS are still strong compared with other regions.

Participants [to the present Consultation] are working in regions at different stages of
evolution. Can LAC provide experiences for other regions? Such exchanges may work
better than for crops which are more susceptible to site-specific factors. Question for th
LAC group: what are the opportunities for technology transfer South to South? Are ther
institutional development lessons relevant to Asia/Africa? LAC is large and has relative
well endowed national systems but there are many small ones also. Can we work with
few of) the big ones and still have an effect through regional consortia?

Thirdly, which ecoregion should we work in? How many ecoregions are there, as we ce
distinguish the lowlands/highlands/Caribbean and cool tropics?

[There has been] success in plant-related germplasm. Why not concentrate in simple
technologies for livestock to avoid problems for NARS.

We will discuss this in the Group. We look forward to South/South cooperation scheme
although we acknowledge the language problem. Institutional development studies are
available. Following national and agricultural liberalisation everybody had to become
competitive, and governments chose to down size the NARS.

How do you deal with NARS in small countries? Use regional structures that exist (one
tropical region, one for temperate regions, two in the mountains) the existing regional
networks; CIAT etc. It is not cost effective for ILRI to establish its own centre or
networks.

It will be important to look at research priorities that have already been set by other re
e.g. SADC, and the research that has already been done by NARS.



Livestock research requirements in
sub-Saharan Africa

W. N. Masiga

Director, Organisation of African Unity/InterAfrican Bureau for Animal Resources,
P.O. Box 30786, Nairobi, Kenya

Introduction

As we are all aware, there is very little technological and industrial development in Africa. Thi
particularly true of sub-Saharan Africa, with the notable exception of South Africa. Of the 70% of
people of the region who live in rural areas, a majority are agriculturalists. The agricultural sect
therefore the economic mainstay of most sub-Saharan countries. Livestock are an important compo
the agricultural sector. According to available statistics, agriculture contributed 32% of the gross dor
product in sub-Saharan Africa. The livestock sector contributed 25% of this product mainly in the for
milk and meat. When the value of manure and draft power is added, this figure rises to 35%.

Perhaps the most significant contribution made by livestock is the contribution of indispensable
quality protein to the predominantly cereal and root crop-oriented human diet of the region. Most o
protein is consumed in the form of beef and milk. It should be noted that the per capita consumpti
animal protein in sub-Saharan Africa is less than the minimum requirement for normal human growt
healthy mental development.

The human population in Africa, particularly in the sub-Saharan region, is growing rapidly and
continue to do so in the foreseeable future. Projections of population growth indicate that the popu
of sub-Saharan Africa will triple by the year 2025. It is thus imperative that food production incre
dramatically to meet this increased demand. Most of sub-Saharan Africa has reached its ma
livestock-carrying capacity given the traditional systems of management. Therefore the only way fo
is to increase sustainable productivity rather than the absolute number of animals. Thus the aim sh
the enhancement of individual animal productivity, a goal that can only be achieved by addressir
major constraints limiting livestock productivity.

At the beginning of this century, Africa was devastated by epizootic diseases such as rinde
Contagious Bovine Pleuropneumonia (CBPP) and East Coast fever. A number of world-renc
veterinary research institutes were started on the continent and they have evolved control and ¢
measures for some of the diseases. Indeed the control and curative methods have successfully cc
many devastating diseases such as CBPP, rinderpest, African horse sickness and Rift Valley fevel

The establishment of the International Livestock Research Institute (ILRI) is a major step forwe
assisting Africa to develop control and curative measures for other major diseases that, to date, ha
elusive. It is our hope therefore that, while addressing upstream research, ILRI will also understar
Africa still has major problems to be solved. In essence this means that, while the mandate of ILRI
basic and applied research, emphasis should be placed on applied and adaptive research.

What then should the role of ILRI be in Africa?

The integration of the International Livestock Centre for Africa (ILCA) and the International Labora
for Research on Animal Diseases (ILRAD) into one institute, ILRI, should resultin a more holistic appr
to livestock research as both animal production and health research will have a common platform.

The three main constraints to livestock productivity in sub-Saharan Africa are disease, poor nu
and the under-utilisation of genetic capacity of livestock indigenous to the region.



Diseases

Diseases, especially the vector-borne ones, constitute one of the most important constraints to liv
production in sub-Saharan Africa. Whereas methods for the control of major infectious diseases s
rinderpest are readily available, those for the control of the major vector-borne diseases st
trypanosomiasis and theileriosis have been very difficult to develop.

Tick-borne diseases

Tick-borne diseases caused by protozoa, rickettsia or bacteria are economically significant to the liv
industry in Africa because they cause high mortality in the region. The mostimportant of these is East
fever, a cattle disease caused by a protozoan par@bideria parva,and its variant strains. The diseas
occurs in 11 countries in eastern, central and southern Africa. It is estimated that 25 of the 35 million
in this area are at risk and that 500,000 die annually, causing a loss of about US$ 170 million per al

The incidence of the disease varies widely both among cattle breeds, and by geographical and ¢
regions. The greatest risk is among exotic breeds of cattle kept in the most productive areas, as the:
provide highly favourable conditions for vector (tick) survival. The control of this disease has been m
through the destruction of ticks using acaricides. This has not been entirely successful as the acaricid
become very expensive with a subsequent decline in their use. In addition, there has been the problen
resistance. However, two drugs, Clexon and Butalex, against the disease have been developed &
proved too expensive to be economical. Also they are only effective if used in the early stages of the di

An infection-and-treatment method of immunising cattle against East Coast fever has also
developed. However, it can only be applied by highly trained people — maostly veterinarians -
immunised cattle have to be closely monitored during the immediate post-vaccination period.

It is our view that ILRI should continue to work on this disease, especially the development c
effective vaccine and improvement of diagnostics.

Babesiosis

Babesiosis is another important tick-transmitted protozoan disease. It is endemic in 32 countr
sub-Saharan Africa. The disease affects both large and small ruminants and can cause a mortality
up to 45% when exotic cattle are introduced into an endemic area.

Heartwater/cowdriosis

Heartwater or cowdriosis is a tick-borne rickettsial disease endemic in sub-Saharan Africa and the
Ocean Islands. It is particularly destructive in West Africa, severely affecting newly introduced bree
cattle, goats and sheep.

Anaplasmoses

Anaplasmoses are a group of insect-transmitted rikettsial diseases that are widespread in sub-Sahare
and affect small and large ruminants. Effective drugs are available against these three diseases. Att
live vaccines are also available, but their efficacy is affected by strain diversity and post-vaccin
reactions. ILRI should undertake research to refine these vaccines but in close collaboration with N

Dermatophilosis

Dermatophilosis is a bacterial disease of both small and large ruminants. It is one of the most imp
cattle diseases in West Africa causing very high mortality in exotic animals. Its transmission is assc
mainly with tick and other insect bites. Very little research has been carried out on its epidemiolog;
control. ILRI should take this disease on board.

Trypanosomiasis

An area of approximately 7 million square kilometres of tropical Africa is infested by tsetse flies w
transmit protozoan parasites that cause the disease trypanosomiasis. In the absence of effective ¢
the tsetse fly those areas are generally unsuitable for rearing cattle and most other livestock. The dise:



be acute or chronic, depending on the host susceptibility and is often accompanied by loss of w
anaemia, infertility and impaired immune function. In susceptible livestock species, the disease is fe
sub-Saharan Africa, losses due to the disease through mortality and production losses are quite high
to this is the high expenditure incurred on drugs and control measures.

The disease is therefore very important in sub-Saharan Africa and ILRI should have it as one
top research priorities. The research should include studies on the epidemiology of the disease:

*  monitoring drug resistance and the investigation of mechanisms for drug resistance
. improvement of diagnostic assays for the disease

. identification of the genes responsible for trypanotolerance and the exploitation of typanotol
animals

e vaccine development.

Contagious Bovine Pleuropneumonia (CBPP)

This is an important cattle disease in sub-Saharan Africa. The disease can be acute, sub-acute or
The acute form can be fatal while the chronic forms mainly limit cattle production and trade. Althougt
vaccine against CBPP is available, it only confers short-term immunity.

ILRI, with its broadened mandate, should be able to tackle this disease for the benefit of sub-Se
Africa in close collaboration with the NARS. In this regard ILRI should conduct work on diagnost
development of an efficient vaccine and epidemiology of the disease.

Animal production

Characterisation and conservation of indigenous African animal genetic resources

Sub-Saharan Africa is rich in animal biodiversity. However, the base of biodiversity is being eroded &
continuous over-harvesting of resources and the replacement of the indigenous genotypes with
introduced exotic animal germplasm. Genetic diversity is the primary resource for future improvemer
development of livestock with a view to meeting human needs. Loss of this diversity will thus restric
options available to meet future requirements. Furthermore, over the centuries, the indigenous liv
breeds have been naturally selected and possess useful traits which have not been fully exploited
traits include adaptation to environmental stress, disease resistance and productivity.

ILRI should therefore undertake research in the following areas:
e Characterisation of indigenous livestock breeds in sub-Saharan Africa.
. Formulation of action plans to arrest or reverse the depletion of the animal genetic pool.
»  Development of strategies for conservation and utilisation of useful indigenous genetic resour

e Setting up a genebank.

Nutrition

Poor nutrition is one of the most important factors responsible for low livestock production in sub-Sal
Africa. Even though the region is endowed with adequate feed resources which could, at least, s
optimum livestock production, the overstocking practised in some areas compounded by periodic dr
severely limit livestock production.

There are abundantindigenous feed resources, like leguminous plants, indigenous grasses, sh
agro-industrial by-products that offer a major potential for increasing livestock production. However,
use has not yet been fully investigated and integrated into the current production systems. ILRI s
therefore develop strategies to utilise these feed resources and develop management systems that
utilise them.



Small ruminants

Sheep and goats account for almost 30% of the meat consumed and 16% of the total milk produ
Africa. Because of their small body size, high reproductive capacity and ability to rapidly multiply t
numbers, small ruminants are ideally suited to smallholder production systems. The capital require
for starting and keeping or expanding small ruminant production is low. They are a moving bank be
they can easily be sold. Also production investment risks are low.

These features account for their wide acceptability among the less privileged people in A
Unfortunately small ruminant production has not been given the attention it deserves both by policy ir
and research scientists. ILRI should carry out collaborative research with the NARS to develop
ruminant production systems and disease control technologies.

Training

In order to improve on the scientific manpower in the region ILRI should develop training programme
scientists. Training should be targeted at both middle and high level scientists.

Socio-economics

The assessment of economic and social impact of the disease control measures and production sy
all agro-ecological zones should be an important component of ILRI's programme. Periodic assessn
the impact of ILRI's work should be made at defined intervals. It is only in this way that the impact o
institute can be realised.

Environment

Some schools of thought have presented arguments that livestock contribute immensely to the degr
of the environment. Others have argued against this view mainly because of the results obtained fr
crop—livestock farming systems. We believe that improved livestock management can neutralis
negative effect. Nevertheless this area should be one of the research priorities of ILRI.

There is also the question of pollution of the environment by chemicals such as acaricides. Re:
into vector control methodologies should be directed to the development of environment frie
technologies.

Collaboration

We in Africa believe that ILRI should not conduct its business in isolation. The ivory tower approac
research should be discouraged. Collaborators are willing and are available to give assistance. ILRI
develop strong collaborative links with NARS and other research institutions in the region in the are
common interest both in disease and animal production research. We believe thatthe NARS are an e
avenue for the transfer of the technology to the farmer. Further, collaboration with NARS will assist nat
programmes to formulate appropriate research projects, train national scientists and may provide a |
for some of the NARS. Arrangements could be made for ILRI scientists to be posted to NARS for spe
periods and vice versa.

Inthe final analysis it is food production and security and the general well-being of mankind that
remain the goal for all of us.



Livestock research needs in sub-Saharan Africa —
An East African viewpoint

G. C. Ndiritu
Director, Kenya Agricultural Research Institute, P.O. Box 57811, Nairobi, Kenya

Introduction

Agriculture is the mainstay of nearly all the countries of sub-Saharan Africa. In Kenya for example
sector employs over 70% of the rural work force while in Uganda approximately 80% of the 17 mil
people are engaged in agriculture. More than 75% of Zimbabwe'’s, and 80% of Tanzania’s populatio
directly or indirectly dependent on agriculture (Table 1).

Table 1. Percentgross domestic product (GDP) and population dependent on agriculture in eastern Africa (199:

GDP Population
Country (%) (%)
Kenya 28 70
Uganda 50 80
Tanzania ? 80
Zimbabwe 13 75

The agricultural sector provides not only food and other basic household necessities bt
contributes significantly to the raw materials used in the industrial sector.

The major components of agriculture in Africa are crops and livestock although, in many c
forestry contributes enormously to the monetary economy and environmental preservation.

Domestic animals in Africa, prioritised principally as cattle, sheep, goats, pigs, camels and po
are kept under various production systems to provide meat, milk, eggs, wool, hides and skins a
average, livestock accounts for more than 25% of the agricultural domestic product (Table 2).

Table 2. Value of agricultural and livestock products in eastern Africa.

Agriculture Livestock Livestock/agricultural output
Country (US$ millions) (%)
Kenya 2.202 826 38
Uganda 2.840 404 14
Tanzania 2.837 642 23
Ethiopia 3.243 1.299 40
Sudan 3.261 1.901 58

Source: US Department of Agriculture (1990).

Livestock contribution to agriculture

Livestock contribute significantly to the nutritional base of the people of Africa especially to the young
groups, providing more than 20% of their dietary protein. It constitutes the pre-eminent source of liveli
for communities in the arid and semi-arid lands of Africa and accounts for more than 60% of hous
revenue in dry farming areas. Itis a significant source of income for mixed small-scale farms and other



At the macro-level, livestock contribute significantly towards national gross domestic prod
(GDPs) and provides more than half of the employment in the agricultural sector. The present live
numbers in Kenya, Uganda, Sudan and Ethiopia comprise approximately 72 million head of cattl
million sheep, 48 million goats, 5 million camels, 1.6 million pigs and over 145 million poultry (Table
The livestock population in these countries is expected to increase by approximately 60% by the yeal

Table 3. Livestock populations in eastern Africa (in millions), 1990.

Country Cattle Sheep Goats Camels Pigs Poultry
Kenya 13 18 11 0.9 1.2 25
Uganda 4.4 1 3.7 - 0.4 10.5
Sudan 25 26.5 22.6 2.8 - 60
Ethiopia 29 24 11 1 - 50

Total 71.4 59.5 48.3 4.7 1.6 145.5

Source: FAO Production Year Book (1991).

The current livestock production level will need to increase considerably to meet the demands
ever increasing human population which, in East Africa for example, is projected to reach more tha
million people by the year 2005. The required increase in production will have to be based on small he
of land especially in wetter zones in view of the expected decrease in farm land per person and the di\
of an increasingly higher proportion of land to alternative non-livestock related issues. Hence the ne
continuous generation of more efficient livestock production technologies in support of the nece
livestock development issues.

Constraints to livestock production and productivity and
potential research areas

The livestock production needs up to the year 2005 call for substantial improvements in the pla
nutrition of animals, determination and provision of appropriate genotypes, and considerable reduc
animal diseases.

Feeds

Forages, both natural and planted, provide the most economical method of producing meat and milk
majority of farming conditions, forages are mainly rainfed. The quantity and quality of the forages
therefore, greatly affected by seasonality. Other conditions that normally influence the quantity and g
of forages include species, soil type and fertility, and temperature. Thus, whereas animals require ac
nutrition throughout the year, availability of feeds is usually seasonal. In many areas of the tropics, live
have been shown to be underfed during both the dry and wet seasons. The reasons for underfeedi
rainy season may vary from high levels of moisture in the feeds, leading to ingestion of an inade
amount of dry matter, to shortages of labour, particularly in the cut-and-carry systems, due to dem:
the same for other farm activities such as weeding. However, the problem of livestock feed shorta
most critical during the dry season, the duration of which varies from one area to another.

In many developing countries, the majority of livestock are kept in mixed farming systems. Farm
in most of these countries have continued to reduce thus further exacerbating the feed prc
Sustainability and further development of the livestock industry in these areas will largely depend c
success of integration of crop and livestock production. By-products from cropping activities and
agricultural related industries already play an important role in livestock production. Livestock on the
hand enhance crop yields by providing manure and draft power. This synergy will have to be exp
more for the benefit of livestock.



The national agricultural research systems (NARS) have tried to develop practical solutior
livestock producers in the areas of production, processing, conservation and preservation of forage
as farm and agro-industrial by-products. International agricultural research centres (IARCs) could ¢
enhance the NARS efforts by engaging not only in basic and strategic research but also in applied re
in the sphere of improving the feeding quality of by-products. Biotechnological innovations have
shown to revolutionalise the use of these otherwise under-utilised, bulky feeds. Proper use of all av
livestock feeds will even the supply of the required nutrients to all classes of animals.

Genotypes

Production of milk and meat is by far the most important aspect of livestock keeping in Africa. Avalil
stocks of livestock breeds often lack the genetic capability to achieve potential production within
environments. There is room for genetic improvement through new technology. Livestock germplasm
in the various parts of the world have evolved and become adapted to the prevailing diseases ar
resources among other conditions. It is therefore of paramount importance that these breed resour
their merits are well understood. However, the rapid increases in milk and meat that have been nece
by the rise in human population will require that the full genetic potential of animals be exploited.

Farming systems have changed rapidly in many tropical countries. The number of livestoc
producer has, in many instances, reduced. This calls for increased production per animal which ir
cases requires genotypes that have a higher level of production. Most of these producers use im
management for the few animals that their farms can carry. It is, therefore, important to evaluate &
genetic resources available to these producers as their farming systems change.

The indigenous stock in many countries exhibits large genetic variation which provides a sound
for selection of superior animals. Selection with specific aims should be carried out in indigenous he
as to preserve genetic merits of these animals while raising their level of production. Alongside sels
within the local herds, selective crossbreeding with germplasm from other parts of the world shot
carried out to enhance production of the desired outputs.

While the NARS could easily carry out systematic selection and crossbreeding activities to sui
particular farming systems, the international centres can augment the process of improving
genotypes by conducting, in collaboration with the NARS, research on genetic characterisation
existing herds and disseminating this information among the NARS for future use. Collaborative effo
the areas of animal breeding will help understanding of various mechanisms such as genetic resista
genome manipulation to improve utilisation of poor quality feeds.

Animal health

Despite rapid progress in the field of therapeutics and prophylactic drugs and in animal vaccinc
infectious diseases still afflict hundreds of millions of livestock throughout Africa resulting in h
productivity losses and death. Even for diseases such as trypanosomiasis and East Coast fever, ¢
drugs and to some degree “vaccines” have been developed, they are not available to the majority
millions of cattle affected due to economic and other reasons. And for many other health constraint
malignant catarrhal fever and internal parasites, no appropriate vaccines exist.

For many diseases, however, knowledge and technology is available which, if made access
livestock keepers successfully and in economically feasible ways, would improve productivity in n
different agro-ecological circumstances. At present, however, there are considerable deficiencie
handicaps in the existing disease control methods that severely hinder substantial livestock develo
These include high costs, unavailability of drugs and vaccines and inefficient animal health care de
systems. The eminent challenge is to formulate and implement livestock productivity systems and ¢
health programmes that generate rapid and cost-effective returns in the most sustainable manner.

The question is which areas of research and technology will result in the quickest and highest |
return. The mostimportant livestock diseases in Kenya, and indeed in Africa, today are the vector trans
parasitic and viral diseases, particularly trypanosomiasis, theileriosis, heartwater, babesiosis, anapla



Rift Valley fever, lumpy skin disease, blue tongue and African swine fever. Others such as internal par:
Foot and Mouth Disease, malignant catarrhal fever and dermatophilosis also have wide geog
distribution. For most of these diseases no effective or easily administered vaccines or drugs exist.

The development of animal disease diagnostics as well as drugs and vaccines has been base
past on empirical approaches resulting in conventional products that have been particularly succe:
combating some diseases. For many, however, such products have been unreliable, providing poor
rates or in some cases, when not fully inactivated, have led to disease outbreaks. The prospect of prc
effective new products through such approaches is becoming limited. For the future, there is ne
innovative strategies in the production of a new generation of products against animal dise
Understanding microbial structure and function is fundamental to designing a new generation of a
health care products. Such an understanding is based on information derived from basic reses
addition, understanding the immunology of infectious diseases and the immune responses whic
protection against many of the pathogens for which new products are being sought is essential.
moment this is poorly understood.

Given the limited resources available, it is crucial that the research agenda in animal health i
balanced between national and international research organisations. The NARS are best placed to ur
research areas of immediate practical relevance and economic significance for livestock productic
improvement. The responsibility for basic research in animal health related issues is to a large degr
vested in IARCs working closely with the NARS.

It must be borne in mind, however, that the study of animal disease is a continuum, ranging fro
study of microbial and cellular principles to research on organs, systems, populations and environt
interactions and farming systems. Basic or strategic research should, in the final analysis, answelr
welfare of animals and the needs of the animal keeper. Such research should translate into adapte
useful technology for enhancement of livestock production and productivity.

ILRI's programme in animal health should be broadened from ILRAD’s former basic and strat
research on trypanosomiasis and theileriosis to include strategic research on the above major dise
widespread economic importance. Most NARS are limited financially and in capacity to undertak
basic research needed in the elucidation of microbial structure and function which is essential in ir
molecular and recombinant DNA technology. ILRI is best placed to undertake the twin approach
molecular biology and immunology of the proposed diseases so as to provide insight into the basic fe
of their causative agents and the host immune responses. Working with the NARS, this knowledge
be tied to epidemiological studies of disease in animal populations under different farming systems
would provide a better understanding of diseases and enable planning of rational approaches for «
ILRI should also continue with appropriate studies for research on genetic resistance to econon
important livestock diseases and parasites to complement work in national laboratories. In this manr
Institute will be in a position to provide comprehensive support to national animal health rese
institutions in developing countries.



Touré:

Sidahmed:
Copland:
Masiga:

Qureshi:

Masiga:

Setshwaelo:

Fitzhugh:

Discussion of SSA paper

Masiga’s paper underlined the problems we face. Disease (contagious and parasitic) i
major importance in SSA. Parasitic diseases have a major economic effect. African
animal trypanosomiasis is costed at US$ 0.5-1 billion/per year. ILRAD has done a very
good job — don't lose its impetus. The Centre has a particular role in examining the
interface between parasites and vectors. In tick-borne diseases, continue on ECF but t
on others in research portfolio (heartwater, anaplasma and dermatophilosis of particule
importance for West Africa).

Indigenous disease resistance should be pursued through genetic study of livestock br
and gene mapping. There is the future possibility of the introgression of genes.

In system studies, many NARS have an advantage here because problems are site-sp
ILRI would be best advised to collaborate. Socio-economics is important. Will the agen
be too large if ILRI has to take on other regions? Therefore, there is a need to prioritise
and focus on cross-region priorities.

What have we achieved with rinderpest?
Are we moving to privatisation of vaccine production in SSA?

Through the pan-African rinderpest campaign this disease is largely under control. Sin
1988 no outbreak in West/central Africa although there are many susceptible cattle. In
eastern Africa, complicated by civil strife and the existence of game. Generally under
control but the disease is still reported from the Afar region of Ethiopia and there have
only been two reports from other areas of Ethiopia and southern Sudan. Therefore vac
control is pretty good.

Regards financing of these projects. Countries are changing management policy towar
liberalisation for the delivery of vaccine through private means. | was recommending
research for vaccine development, not for ILRI to produce it. Privatisation is occurring |
it's slow. Most were vaccines produced by governments earlier. There should be
centralisation of vaccine production (at least on a regional basis).

Are there vaccines produced by modern recombinant techniques; the use of ELISA-bz
diagnosis?

Some recombinant vaccines are available and are being used; rabies, for example. Tf
advantages to this and | would promote the use of ELISAs for the detection of active
infection.

What has been the impact of past trypanosomiasis research? What is the length of tir
we can consider reasonable before useful technology is generated. Technology transfe
best made through farmer education, e.g. crossbreeding technologies and use of
indigenous breeds.

The use of biotechnology (e.g. for feed improvement) has both short- and long-term as
where does this fit with food production?

You will note that we wish to give the needs and views of SSA full visibility within the
meeting. We have things still to address on our continuing agenda. We are looking for
returns on investment in research. There is a need to husband resources and target
research. ILRI could provide a forum for other areas (in a convening role for other
ecoregional and international areas).

Talking as a scientist and not necessarily as DG, a very significant scientific success st
(at ILRAD) has been the science leading to the move from vaccine approach and the
evolution to trypanotolerance. This is a substantial shift of emphasis and shows the rol
science in development. We shall have to balance the need for immediate products vel
the needs for science to advance the most effective overall approach.



Setshwaelo:

Masiga:

Perry:

Dolan:

Getinet:

Cooper:

Thomas:

Teale:

Blackburn:

Getinet:

Thomson:

Sidahmed:

Qureshi:

Copland:

Amir:

Singh:

Teale:

Hopkins:

We are aware of the importance of AGR. However, ILRI will not generate a genebank b
ILRI will contribute research in the field towards improved characterisation, conservatiol
and utilisation.

| appreciate the work that has been done. However, are we at a point where we can gi
information generated to private industry to further R&D in this area?

Vector control may attract contribution from the private area. Trypanotolerance can be
quantified and has a measurable impact.

Chemotherapy, for example has shown a limited attraction to commercial companies c.
malaria.

Yes, industry will not take a primary role. Companies may come in at the level of comm
production and quality control.

NARS are the building blocks for the IARCs. There are 114 million animals in Ethiopia.
National programmes are important (whether public or private). The IARC will become
important through forging the appropriate links.

Vaccine delivery. Is this the answer for village farmers? Should genetic resistance be p
— and not just for trypanosomiasis?

[Jokingly] Agroforestry may not be the answer either as it encourages tsetse habitat.

Consider the money put into trypanosomiasis research c.f. malaria. With regard to indu
partners — they may take up for diagnostics within 2—3 years. Also, we will need
commercial input into cattle breeding to have an impact through trypanotolerance. You
can do what you like for productivity but if you havent integrated your disease control,
your animals will die of disease.

With the opening of markets through GATT, will there be health impediments to trade a
need for diagnosis of these diseases — an opportunity for ILRI?

Genetic disease resistance may be part of the answer.

Priority setting: has ILRI done studies to try and quantify the extra production that migh
anticipated by removing individual constraints? Where does subclinical infection play?
Fertility and reproduction as a topic?

How do we arrive at priorities? Mixed crop—livestock systems with animals under integ
health control. Semi-arid areas also a food resource. Migration. How do these figure int
priorities?

One could add wildlife/disease resistance/integrated wildlife range systems. Rangelan
monitoring and research on desert margins will be questions for the regional group.

Yes, but there must be partitioning of the priorities. If the trypanosomiasis areas still im|
to the whole continent don’t give away the research you have within ILRI. If the priority
is still there, go for it.

| am sceptical about the economic logic [i.e. research costs versus those for malaria]. It
be more realistic to examine what else you could have done with the research funds.

ILRI will have a global responsibility and should therefore address global priorities. Reg
additions to funding could create the new opportunities.

The economics example was only to derive an historical explanation. Better applicatior
control technologies and their integration is still required — this is a researchable issue
within the production systems context.

Policy, market, demand and trade issues all influence the provision of animal health sel
There is still a lot to be learned of these aspects which could represent research prioritie
for ILRI.



Connor: | did not notice in the presentation and discussion differentiation of research priorities f
different ecoregions.

For all regions there are problems with quality, quantity/availability of feed resources.
ICRAF's “diagnosis and design” of land use has been carried out in SSA. Dry season fe
is a perennial problem. An IARC doesn’t have advantage in systems science; this has t
be done with NARS. The priority should be in mixed smallholder farms.

Hopkins: To add some more: Trade. A number of international factors affect trade and sector pri
There are, for instance, constraints to dairying in West Africa.

Fitzhugh: ILCA previously made a decision not to do research in the arid regions. What are the te
constraints which would be researchable? We recognise the importance of credit to
long-term livestock enterprises.

Watanabe: What still are the priorities, potential impact and criteria for programme making?



Livestock and feed development and improvement
research needs in West Asia and North Africa

A. E. Sidahmed

Technical Advisor, International Fund for Agricultural Research (IFAD) of the UN,
107 Via Del Serafico, 00142, Rome, Italy.

Three major problems have been identified as constraining agricultural productivity in the WANA re
These are:

. limited land resources
e increasing human population, urbanisation and food consumption above the region’s prod
capacity

. costly and unsustainable production.

A large portion of the land in the West Asia/Near East and North Africa (WANA) region is arid
semi-arid. Only 37% is suitable for agricultural production of which 8% is arable, 23% rangelands
forests and woodlands and most of the remaining area is desert or semi-desert and offers a very
form of controlled or reliable livestock production.

In the past most of these areas provided most of the feed resources for livestock. Today, this proy
has been greatly reduced. In most countries the natural feed resources do not provide more than 20¢
requirements.

Cultivation of food crops and food/feed crops has expanded rapidly into areas traditionally usec
for livestock grazing. As a result there is increasing evidence of severe degradation in these rang
which threatens its sustainability.

The main constraints to livestock production are:
. insufficient and/or poor quality feed
. poor animal management practices
. low genetic potential
. poor animal health

. lack of appropriate research results.

Poor performance of on-the-shelf research results

In spite of a long history of research and attempts at technology transfer, adoption of the deve
technologies for enhancing fodder production (e.g. legume/barley rotation, establishment and mana
of drought-tolerant shrubs) for improved grazing management systems and for enhancing &
performance (production per unit animal) has been very poor.

The reasons for the poor performance of research results are many, for example:

. Pasture improvement

— the nature and complexity of the technologies;

— lack of full comprehension of the socio-economic factors and the policy environments in se
countries being the most outstanding;

— some of the technical advances, although proved to be successful, were limited to certain |
(e.g. the establishment of pastures of self-regenerating annual legumes, particularly med
alternatives to rotating cereals with annual forage crops have proven to be useful where farn
are larger and where farm wages are higher); and



— lack of adequate quantities for seed of pasture and forage legume species; management of ¢
if the crop is to be used as a green fodder source; and problems with harvesting, including th
of appropriate equipment and the high cost of manual labour.

. Range improvement and management
— This approach, including fencing, reseeding degraded rangelands and planting fodder shrt
rarely been successful. It suffers from a lack of incentive to undertake time-consuming
expensive conservation activities in publicly-utilised areas.

Priority researchable issues

ILRI should build on the on-going core programme of the International Center for Agricultural Rese
in the Dry Areas (ICARDA) in the region.

Integration of crop—livestock production, both within and across production systems, to deve
productive and sustainable livestock-based system and conserve the natural resource base inthe rar

The research should be multidisciplinary and capable of addressing the technical issues f
socio-economic, cultural, institutional and policy perspective and stimulate interaction among reseat
extensionists and policy makers within and across countries.

The research should be capable of soliciting the involvement, participation and exchan
experience and knowledge between the farmers and livestock owners and the scientists in order tc
that appropriate technical and economic solutions are developed. The main areas of research sh
under the following headings:

. Natural resource management and conservation.
. Policy, socio-economic and institutional research.
. Development and transfer of livestock and feed improvement technologies.

Considerable linkages between the major areas mentioned above and strong support from the
is essential for the effectiveness of the ecoregional research activities.

Natural resource management and conservation

Long-term monitoring of livestock and vegetation trends

Natural resource management research falls within the global thrust but with close links to the ecore
mechanisms.

ILRI should develop a long-term monitoring programme to evaluate and assess the environn
and economic implications of trends in vegetation composition as affected by grazing, fuel harve
encroachment of cultivation, changes in animal numbers, herd/flock composition, breed distributio
migration patterns.

In association with the social research, the programme should monitor the trends in pastoral ecc
labour, family size and off-farm earning.

The research should also assess the extent of degradation around the water points and
concentration sites as well as the influence of recurrent and periodic droughts.

The research programme should utilise geographic information systems (GIS) and Data
Management Systems (DBMS) and should interact with the national institutions in the interpretati
satellite imagery and data analysis. Arrangements to utilise advances in satellite technologies shc
made in order to obtain accurate measurements of trends.

The research should be capable of obtaining regional/ecoregional and site-specific projection:
the analysis of GIS databases collected from different regions and AEZs. Collaboration with other age
particularly the United Nations Enviroment Programme (UNEP), would be needed.



Judicial use of renewable water resources in animal production is required.

Characterisation of indigenous breeds should be carried out, particularly those adaptable to di

Improvement of productivity of natural pastures and rangelands

There is a need to define the appropriate management strategies for naturally-occurring speci
ecotypes, especially shrubs. Similarly the identification of well-adapted local ecotypes for range
regeneration, should be accompanied by measures to provide seed or seedlings to facilitate ac
Research is required to compare different methods of establishment and appropriate manager
drought-tolerant shrubs, legumes and other native or introduced species on private and gove
reserves.

Further, research is required in germplasm development for grasses, legumes and fodder
particularly in the steppe regions of WANA.

Policy/socio-economic/institutional research

The absence of social sciences in prior research agendas has resulted in misinterpretations
circumstances of the pastoral and the agro-pastoral communities, and was reflected in unsuccessful
— in spite of heavy investments — to develop or import technologies.

In addition, government policies which favoured the urban and the relatively advanced rural
neglected the local institutions, intensified property and tenurial disputes, and undermined the trad
institutional and management systems without viable alternatives.

Therefore, ILRI should develop participatory social/policy research programmes capab
addressing the institutional and policy matters which are linked with degradation and misuse, such

e The role of government policies affecting crop and livestock production and particularly their e
on the economic incentives (e.g. agricultural price incentives) for sustainable use of grazing resc

*  Property rights issues and the role and effectiveness of local institutions in regulating rangelar
e Trends in pastoral economy as affected by settlement.
e Absentee livestock owners.

. Local organisations and the evolution of indigenous knowledge.

Technical and technology development research

The new Institute should include in its core programmes participatory research activities capal
motivating the national professionals to shift the thrust of the NARS from addressing already known rc
and basic questions to multidisciplinary adaptive research.

The technical research thrust should aim at building on the technologies which have already
developed at the research stations or the scientist-managed on-farm levels and should assure cor
participation in the design and implementation of the research programme.

The programme should pay attention to the traditional practices and should devise techniques
could complement or support/modify the existing useful indigenous skills and practices. For example,
pastoralists used to supplement livestock from local woody and shrub species. However, fuel harv
and price policies (e.g. gum Arabic from acacia in Sudan) have depleted this natural drought resen
resource. Therefore, the Institute should develop participatory research programmes aiming
rehabilitation of these species or at devising new technologies for the establishment of fodder resel



Examples of proposed research

Past and present research and development efforts in the region should be reviewed. This review
have a particular emphasis towards identification of research gaps, lessons learned and results whic
be transferred to potential users.

Community-based participatory livestock (small ruminants) management research, matching
resources to animal requirements (including improved utilisation of crop residues and by-products
improved productivity and fertility.

ILRI should support pilot studies, with the full participation of the flock owners, extension work
local associations (e.g. cooperative organisations), NARS and ICARDA research workers. The over:
is to build upon existing research results and indigenous technical knowledge (ITK) in devising impi
production models acceptable to the participants in the adaptive research activities.

Support of well-designed, scientist-managed evaluation of the production parameters (e.g.
health, nutrition and management, marketing, credit availability and utilisation, land tenure, acce
grazing etc) with the purpose of documenting and analysing the biological constraints in relation 1
socio-economic factors and in order to develop adaptable recommendations.

Improvement of animal health through the control of the diseases of reproduction, rinderpes
endoparasites in ruminants. Development of community based models for the privatisation of vete
services is also required.



Harb:

Galal:

Thomson:

Li-Pun:

Osuji:

Sidahmed:

Ruiz:

Fitzhugh:

Li-Pun:

Sidahmed:

Harb:

Kerridge:

Hopkins:

Fitzhugh:
Li-Pun:

Discussion of WANA paper

In a fragile pastoral system, sheep numbers were doubled to try and address the meat/n
requirements. The system collapsed because the range could only supply four months’
feed. There were barley feed inputs. People tried shifting from subsistence to industrial
levels. Governments intervened with subsidies and veterinary services. Now we use all
by-products available (straw prices can be one and a half times those of barley grain!).
People encroach on range and try to grow barley but this is only economical one year in
10. No system has yet been derived to manage these lands more intensively.

Yes, we are talking of range-dependent small-ruminant systems. Range only provides 3
or less of feed requirements. There has been a breakdown of “tribal” values and political
change from the 1940s onward. We now find communal lands and economic anomalies.
However, WANA is not only range, there are fertile valleys also. Would ILRI deal with
socio-political problems? And how do they deal with water constraints and optimisation
of use?

Twenty years ago range provided 70% of livestock intake. We would hope for assistanc
ICARDA from IFPRI and ILRI in sociological/policy elements. Delivery at the farmer
level is also important.

Yes, there are subjects relevant to other areas: social research, participatory research a
south/south experiences.

Are Sudan and Somalia in WANA?

I am using the UN definition. | know that of the CG is different and perhaps it doesn’t m:
if parts of Pakistan are treated both under WANA and Asia to suit ecoregional
requirements.

With both water and land constraints, population growth then becomes critical. Are there
cultural opportunities to reduce this? In Costa Rica growth rate was adjusted through
education. Regarding migration of workers, there are three strata of countries in WANA;
does this exacerbate transitional migration?

ILRI will respond to two questions. What is the impact from potential research, what is tt
potential for realising impact from research? The WANA Group may help in addressing
these issues, help please.

Self sufficiency or self-reliance? If the possibilities for livestock improvement are limited,
there opportunities in other sectors to balance this?

Migration already occurs and is a long-term problem. We don’t know the technical intervent
that will work. It might be appropriate to detail what was done and what did not work?

Yes [to Li-Pun], balance and diversification are required. The countries trade oil at the m
Diversification in consumption is also required.

The range has no other use. We could increase biomass by protection but presently the
degraded. Agree with the requirement for farmer participation to ensure success of
projects.

More effort is required in system and policy research (and environmental issues are a p
issue). How can CG centres influence policy?

IFPRI always conducts work with NARS in the countries concerned and collaborates wit
NARS to help disseminate the information. IFPRI asked to be a partner on all future ILRI
initiatives concerning livestock policy.

Policy analysis is research, not making government podécyge.

NGOs are active in this in LAC. However, we have heard of the low uptake of technical
research; what about policy research?



Harb:
Qureshi:

Singh:

Sidahmed:

Touré:

We have developed range management departments in all countries.

There are two divisions in FAO: one for global economic policy, and one for projects
request of countries. These are often done in collaboration with the World Bank and
sectoral policy research would assist and should be on the agenda of ILRI.

The local breeds are adapted and not effectively improved by crossbreeding. Genetic
characterisation of breeds and evaluation of breeding programmes. There are reprodt
disorders as mentioned by Sidahmed. Is there an ILRI function here. What are the nut
requirements? Is there a potential to replace draft animals?

In WANA other animals (e.g. camels, donkeys etc) are for draft. Feed etc can be savi
replacing these with cattle.

The problems of this region may best be tackled by a consortium of CG centres, inclu
[IMI for water.



Appendix IV

Summary reports of the discussion groups

Livestock research priorities for the Asian region

Members of the group: P. Amir, B. Brandenburg, Y. Chen, J. Copland, G. Denning, C. Devendra,
P. Gardiner, M. Sabrani, K. Singh, S. Watanabe

The group endorsed consideration of the livestock research needs for Asia by the two prif
agro-ecological zones (AEZ), namely the humid and subhumid zone, and the arid and semi-arid z
These correspond broadly with the zones which include the countries of the Association of South
Asian Nations (ASEAN) and Indo-China for the humid and subhumid AEZ, and the south Asian count
for the arid and semi-arid AEZ. Many parts of China and Mongolia will fit into one or the other of t
AEZs. The group also recognised that research activities in the warm semi-arid tropics and cool high
AEZ of sub-Saharan Africa, and in the drier subtropics with winter rainfall — the priority AEZ in We
Asia and North Africa — could both be applicable to the equivalent zones in China and Mongolia.

Research areas

The group was in general agreement with the description and priorities developed in the two regional p
for Asia (south Asia, and South-East and east Asia) and the main research areas that were highligh
the future:

1. Natural resource management and use specific to the two AEZs, mainly animal genetic resourt
resources, land and crop-animal systems.

2. The need for systems-oriented research, including component improvement, providing for dire:
impact at the farm level.

3. Increased effectiveness in the application of improved technologies and utilisation of research
which includes attention to several aspects of the livestock policy environment.

The process that the group used to approach the research needs for the two AEZs was to:
. identify the major constraints
. rank the constraints
. specify, within the constraints, the researchable issues

. identify and rank the extent of the international character of the research required and those a
which might contain a potential role for ILRI.

Researchable issues

The researchable issues to overcome individual constraints were discussed in broad terms to allow fo
detailed specification during the regional consultations to follow, and enable the later identificatiol
common research themes when compared with the findings of the other regional working groups. Tz
reflects the general consensus of the group, and the areas for increased focus and research attentior
in the future. The classification indicating international involvement represented recognition by the g
of researchable activities that would most appropriately be addressed by international agencies, ad
institutes (potentially including ILRI) or regional consortia. Whilst the group was collectively aware
several international initiatives addressing different aspects of livestock research and improvement
Asian region, these were not felt to be all embracing and are not included in the report. It was consic
that this information, together with specific knowledge of NARS capacities gained by detailed consulte
within the regions, will enable ILRI to address and balance the necessary activities to be undertaken in re
to its own priorities, core programmes and capacity. Thus, for example, with animal genetic resourc
was recognised that the FAO was heavily involved with the characterisation and conservation of dor



animal diversity, whereas more effective utilisation and expression of potential (through marker-as
selection and breeding schemes) may well be ILRI's initiative.

Thus, the group identified availability of appropriate feed resources as a major constraint to live
productivity in both the AEZs considered (Table 1). Improvement in feed-resource production
utilisation should be addressed in relation to NARS capacity, and AEZ-specific needs (including asses
of what has already been done).

As mentioned, animal genetic resources was considered an important area in which interne
research could contribute to improved expression of productive potential. However, the very large div
which exists amongst the livestock species in the arid/semi-arid zone (where this includes China) w
to provide potential opportunities for productivity improvements rather than being a constraint, if t
indigenous species were properly characterised and maintained.

Livestock diseases, especially those affecting trade in livestock and their products, were cons
as an area in which epidemiological tools and methodologies contributed by international research
provide important improvements for monitoring and control, and thus reduce productivity losses.

Under the heading management and husbandry, the group considered all components contrib
the biophysical and socio-economic character of production systems, including management of r
resources. Strategic methodologies for production systems analysis, policy determination and rese
delivery technologies were all areas where ILRI was felt to have a substantial contribution to make.
initiatives would also have to be tailored to complement other planned CGIAR and regional prograr

Table 1. Research priorities for Asia.

Humid/Subhumid AEZ Arid/Semi-arid AEZ
Constraint Importance  Researchabldnternational jhortance  International
Involvement involvement
1. Feed resources Fkk Auvailability 1 e 2
Utilisation 3 3
2. Animal genetic resources
Diversity ** ldn.+ 3 * 2
Conservation
Expression of potential *x Improvement 3 *x 2
3. Animal health ** (Epidemiabgy) 3 *k 3
4. Management/ Fokk Analysis/ 3 Hokk 3
husbandry methods
~ Systems 2 2
improvement
Component 1 1
technology
5. Policy
Marketing Fhk (Predictive) 3 e 3
Credit *x *
Tenure * *
Trade * *x
6. Labour * National issue * National issue
7. Institutions
Research capacity * 1 b 2
Research effectiveness Fkk . 2 Fkk 2
Support for technology ** Ar;q“:tlgg:jss/ 1 Hhk 2
Transfer NARS 1 2
assistance

* represents the degree of importance of the constraint, i.e. *** identifies the greatest constraint.

1-3 represent the requirement for international research involvement to alleviate the constraint with 3 representing the highe



Livestock research priorities for Latin America and the
Caribbean

Members of the group: S. Fernandez, P. Kerridge, H. Li-Pun, P. Osuji, R. Paterson, G. Proverbs, M.
D. Thomas

Needs and concerns of the region

The review paper emphasised the importance of livestock in the agriculture of the region. Grazing at
make use of 76% of the agricultural land, livestock production accounts for 30% of the agricultural (
product and generates 35% of the total food produced in LAC. Livestock production is mg
market-oriented though there are subcommercial systems in which livestock have a social securit
Overall, there is self sufficiency in beef production but a deficiency in milk production (12%) in L/
though the degree of self-sufficiency varies widely (50—-100%) between countries. There is a high ela
of demand for livestock products though inequity in consumption between social groups is still evid

Total livestock production has increased commensurate with population increase, but the produ
increase per head has been small compared with that of some crops. Productivity is much lower in ti
than in temperate Latin America. For example, while in Ecuador the annual yield of beef/head is 25
Argentinaitis 52 kg. Similarly, in Ecuador lactation yield in cows averages 1700 kg/head but in Argel
itis 2559 kg.

It is anticipated that while the urban population will increase substantially, there will be no incr
in the rural population. There is now an urgent need to increase the efficiency of livestock productit
existing grazing lands, i.e. without resorting to further expansion of the area. Such increase in produ
must be achieved in an environmentally sustainable manner.

Crop-pasture and silvicultural technologies are being developed that will allow a large increase
efficiency of animal production in an economical and sustainable manner. It has been demonstrat
the forage phase in mixed crop—livestock systems can make a major contribution to improvement
chemical, physical and biological properties. But there are still micro- and macro-policy factors the
delaying the adoption of such technology. Farmer participation is essential in technology developme
transfer.

An issue that needs to be taken into account is that of equity. There is a big disparity between
groups in their ability to take up new technology. Dual purpose cattle make a large contribution to
milk production and such systems offer scope for increasing the welfare of small farmers in the trc
areas. In the more arid agro-ecozones, true small ruminants are the basis for the small farmers stra
survival and progress. The same holds true with respect to the role of South American camelids
Andean region. The region is well endowed in terms of pastures (over 500 millions hectares) and ¢
population (26% of the world’s cattle, 18% of milking cows, 8% of the total small ruminants and 89
total pigs). The mostintensive land-use systems are found in the tropical agro-ecozones, where nea
of the production is based on small landholdings.

One further issue that needs to be addressed is that of a community concern of possible harmful
of livestock farming on the environment. This will need to be approached through a combinatic
technical innovation and policy development. Stability to the farmer will only be achieved thro
addressing processing, marketing and credit issues as well as those of production.

Researchable issues

The criteria for defining research issues for ILRI were constraints, relevance, comparative advanta
probability of success.

Constraints have been indicated for different ecological zones in Table 1. The subhumid zon
defined as having between 1000-1500 mm of rainfall and 180-270 plant growth days per year. In co
the humid tropics receive more than 1500 mm of rainfall and have more than 270 growing days. The A



zone was defined either by having a mean temperature of less than 20°C and being at a height of mc
2000 metres above sea level reaching to 23° latitude. Because of the proximity and thus close inte
and exchange of people and commerce between the tropical subhumid and humid zone and the high.
Zone in South America, constraints have also been indicated for this latter zone. It is pointed out tha
are also semi-arid tropical areas in the Caribbean and South America that must be taken into acce
national programmes. ILRI may be able to exchange information from similar zones in Africa, the W/
region and Asia that are appropriate for these areas.

Where there are constraints there will be researchable issues. Many of these are being cove
other IARCs and ecoregional initiatives as well as national programmes. Those constraints that mig
be handled by ILRI in strong cooperation with strategic partnerships have beenlisted in Table 1 and p
given as to their urgency. They will need to be considered further in relation to a time framework an
ability to make a major impact in the region.

The areas of health and socio-economics require further input by appropriate experts in these
In fact the outcomes presented here were reached by a small group and are only indicative of pri
which will be set by a more thorough study.

Other participants

Other national and international organisations addressing the researchable issues suggested for IL
been listed in Table 2. Further enquiry is required as to the current activity of each organisation anc
ability and willingness to participate in collaborative research.

Identification of priorities

Follow-up is required to provide details of the reports and consultations that support the const
indicated in Table 1.

Regional consultation

This should be carried out before September 1995 to allow other organisations to take planning ac

Table 1. Major constraints in animal production and research opportunities for ILRI in LAC.

Subhumid and humid tropics

Themes, constraints and Lowlands (Llanos/ Forest

research opportunities Hillsides Cerrados CA Pacific)  margin Andean
Natural resources issues
Constraints
Soil ferti”ty *kk *kk *kk *hk [k
Soil erosion ok * * ok [
Water management Fkk * * *kk
Pasture degradation ok ok ok ok
Forest degradation ok * ok *
Loss of biodiversity o b ok *

Research

Systems analysis and impact assessment of livestock production systems to identify useful technologie
research priorities — P1
Livestock and natural resource management(viz.issues of sustainability) — P3



Table 1. continued

Subhumid and humid tropics

Themes, constraints and Lowlands (Llanos/ Forest
research opportunities Hillsides Cerrados CA Pacific)  margin Andean
Feed resources
Constraints
Feed quantity Hkk ik [k ok
Feed quality *okk *kk 5 -
Seasonal distribution ek [k * —
Research

Forage development (viz. through exchange between genetic resource centres) — P6
Improved feed utilisation (viz. studies leading to enhanced digestibility and improved nutrient supply) —

NB. Feed resources includes development of different feed components (e.g. pastures, fodder banks and supplementary sy
production systems, including silvopastoral systems

Genetics
Constraints
Incomplete knowledge on potential of ** o ** **
AGR, in particular dual-purpose
cattle
Loss of indigenous breeds * * * *
Research
Characterisation of indigenous breeds/species — P7
Strategies for in situ conservation — P8

Health
Constraints

Tickborne diseases *x * - *

Foot and Mouth *x *k xx xk

Endoparasite * * * *

Trypanosomiasis - * - -

Animal health as a limitation to trade * * * *x

Research

Genetic selection of breeds resistant to endoparasites (extension of current ILRI project) — P12

NB. Further information and consultation required to prioritise health issues.

Socio-economic/policy/institutional

Constraints
Technology transfer ek *okk ok —_—
Credit *kk * *k Kk
Agric. trade and pricing ok ook ok —
NRM policy issues *xk *k *okk *okk
Services and inputs ok * o ok
Marketing and processing ok ok - o
Institutional capability *x * o o

Research

Technology transfer research in areas identified by systems study — P11
Agricultural policy studies — P3

Livestock commodity systems research — P5

Social framework analysis — P9

Institutional capability building strategies — P10

The values, i.e. P1to P12 indicate priorities set by the study group. * = low, ** = medium, *** = high constraint (two values indic:
variation).

pgd = plant growth days.



Table 2. National and international programmes addressing aspects of the research topics suggested as appr

for ILRI in LAC.
Research area Institutions
1. Systems and impact analysis of livestock CIAT, CIP, IICA, CATIE, ICRAF, CARDI, EMBRAPA
production systems (Brazil), CORPOICA (Colombia), IBTA (Bolivia),

FUNDAGRO (Equador), INIFAP (Mexico)

2. Agricultural policy studies IFPRI, IICA, CIAT, CIP, GRADE (Peru), FLACSO
(Ecuador), EMBRAPA, INTA (Argentina), IVITA (Peru)

3. Livestock and natural resource management CIAT, CARDI, CIP, ICRAF, CATIE (partial input)
EMBRAPA

4. Improved feed utilisation CIAT, CARDI, CATIE, NARS, Universities

5. Livestock commodity systems research World Bank, IICA, PISA Project (Peru), CARDI, INIA
(Peru)

6. Forage development CIAT, CARDI, CATIE, NARS, Universities

7. Characterisation of indigenous breeds FAO (Regional), CATIE (partially), NARS

8. Strategies foin situ conservation of breeds FAO (Regional), CATIE (partially), NARS

9. Social framework analysis IICA, CARDI, NGOs, WWF

10. Institutional capability building strategies CIAT, lICA

11. Research on technology transfer systems for

livestock production
12. Genetic selection of small ruminant breeds University of Virgin Islands

resistant to endoparasites

Livestock research and priority setting exercise
for sub-Saharan Africa

Members of the group: H. Blackburn, P. Cooper, T. Demment, Getinet Gebeyehu, P. Hiernaux, J. Ho
W. Masiga, L. Setshwaelo, S. Touré, R. von Kaufmann

The report is structured with the identification of the key livestock-related research issues in sp
categories. Additional text highlights the requirements and the potential role that the new livestock res
institute could consider. An indication is given of the major institutions already addressing aspec
research in that category and, finally, the research priorities are ranked for the climatic regions of S
Table 1.

Table 1. Ranking of research priorities for sub-Saharan Africa.

Research programme areas Arid Semi-arid Subhumid Humid
Natural resource management 2 1 2 3
Conservation/biodiversity 3 2 3 3
Feed production resources 3 2 2 2

Animal health

Genetics
Policy analysis 2 2 2 3
Systems analysis 2 1 1 2

Numbers represent the average of the 7 working group members individual rankings.
Score: 1 = highest, 5 = lowest.



Natural resource management
e Quantifying soil-plant—livestock dynamics — arid/semi-arid
. Nutrient cycling and balances — humid/subhumid

For this research category there were two overriding biological issues in which ILRI could ha
comparative advantage and which meet critical research needs of the region. For the arid and se
subregion it was felt that quantifying the dynamics of soil-plant-livestock interactions is critical not
to better understand the biological process and the potential interventions which could be made, b
to provide important information for policy making.

In the humid and subhumid subregion, nutrient balances were identified as important resear:
topics because of the rapidity with which nutrients can pass through the system. Also, as intensifica
livestock systems occurs, it will be important to know the limits of these systems and their produ
potential.

SADC, CIRDES, OECD countries

Conservation and biodiversity

¢ Animal genetic resources — all regions
. Forage resources — all regions

ILRI has a clear advantage in performing research in animal genetic conservation. Principally it
should be one of methodological development for identification of genetic differences between b
Phenotype evaluation and breed characterisation can and should be performed in collaboration w
NARS who are in a better position to do this work.

The group was not totally in agreement about forage resource conservation. The conclusion w
ILRI should be involved in maintaining and collecting forage genetic resources, however, it should r
involved in research methodologies as there are already other IARCs doing this work.

FAO, NARS, CIAT, ICARDA, SADC, ICRAF

Feed production systems

. Feed production — all regions
. Feed utilisation — all regions

Nutrition is clearly a critical constraint to animal production in SSA. It is caused by seas
fluctuations in the supply of forages. This topic was divided into two subtopics: feed production and
utilisation. In both categories the philosophy of the research should be based upon the interaction of .
physiological status and the quality and quantity of the forage resource. Clearly this is a complex anc
problem and will require ILRI to form strong, effective linkages with NARS and other partners with
capability to address aspects of this problem.

ICARDA, ICRAF, CIAT, NARS

Animal health

. Determine disease cost relative to other production system factors — all regions
. Internal parasites, tick-borne diseases, trypanosomiasis — all regions

. Integrated health management — all regions

*  Epidemiology (tools) — all regions

It was widely believed that ILRI's health portfolio should take a new approach. The selection of dis
and production issues to be addressed should be based upon a quantitative comparison of the benefit:



from the expected successful completion of the research. Although this information is not largely ava
at this time, the group did believe that work on trypanosomiasis, tick-borne diseases and internal pz
was appropriate. However, the group also sees important opportunities for ILRI to broaden its health
to include epidemiology, and methodologies which contribute to livestock health in an integrated fas

OECD institutions, NARS, CIRDES, ITC

Animal genetics

. Disease resistance — all regions
. Genetic marker identification and techniques — all regions
. Environmental adaptations — all regions
ILRI'sinvolvementin this field would have relevance in all regions. Key areas of involvementincl
development of genetic marker techniques and the identification and use of indigenous disease res

and specific environmental adaptation. It was felt that ILRI has the capability to address these issues
than NARS. However, these research areas can be linked to NARS programmes.

OECD, NARS

Policy and socio-economic issues

. Input/output services and markets — all regions
*  Sequencing of policy reform — all regions
*  Macro-economic and regional trade — all regions
. Property rights
. Livestock product subsector analysis
. Consumer demand — all regions
. Marketing information systems — all regions

Very little work has been done in the SSA region in general on policy and socio-economic rese
While some efforts are being made on capacity building in policy analysis, the region still lacks tect
expertise in this area to carry out the research. This is a priority concern in almost all the subregi
SSA. ILRI is better placed to take a lead role in livestock policy analysis and socio-economic stu
Collaboration with national and regional institutions will be important for individual country studies. |
areas of research will be natural resources management — institutional and government polic
encourage the development of sustainable livestock production systems in fragile lands (e.g. pr
rights); marketing — veterinary service delivery systems and credit; market information systems
infrastructure and transportation policy; macro-economic and regional trade — impact of GATT, (

structural adjustment; and consumer demand issues — determinants of household demands for i
products, substitution between domestic and imported products and quality issues.

IFPRI, NARS, SADC, COMESA

System analysis

. Unifying research portfolio
*  Production system constraints and alleviation — all regions
. Simulation models and GIS development

The group believes that disciplinary research is important for development of basic science
technologies that address specific problems. However, a systems perspective is necessary to u
research portfolio and develop technology packages for specific production systems. To accompli

priority requirement (see Table 1) development of complex deterministic models which can be inter
with GIS will be needed.

OECD, NARS.



Livestock research priorities for the West Asia and North
Africa regions

Members of the group: S. Galal, M. Harb, A. Sidahmed, W. Qureshi, E. Thomson
Observers: T. Dolan, B. Perry, A. Teale, M. Touré

The group felt its ability to give a balanced view on certain issues was somewhat compromised duc
poor representation from the Maghreb countries (Morocco, Algeria, Tunisia and Libya), and the ab
of breeders or veterinarians (Dr. Khaldi, an invited participant, had been unable to attend).

Attention was focused on WANA as an agro-ecological zone (AEZ) according to the T
classification, but it was realised that within WANA there are not only range systems, but other i
systems such as those using irrigation.

Possible extension of the WANA AEZ into the steppes (grasslands) of central Asia, extending
Mongolia, was discussed rather than including this “new” ecoregion in Asia. In the future, it was sugg
that ILRI might consider strengthening ICARDA which already has a comparative advantage to do res
for steppe zones, often with altitudes over 1500 m.

The group was in general agreement with the contents of Dr. Sidahmed’s lead paper which idel
the main constraints to the WANA region as being lack of land and water and the very high ht
population growth rates. The main areas of research were identified as:

. Natural resource conservation and management.
. Development and transfer of livestock and feed improvement technologies.
. Policy, socio-economics and institutional research.

In addition, the group explicitly mentioned:

e Characterisation of indigenous livestock breeds, particularly with respect to their adaptation:
disease resistance.

e Germplasm development of grasses, legumes and shrubs for steppe areas.
Research issues and priorities are given in Table 1.

Table 1. Researchable issues and priorities.

Priority in WANA Priority for ILRI Type of research
Health 4 1 B/S
Genetics 4 1 B/S
Nutrition and feed resources 2 2 S/IA
Production systems 1 3 S/IA
Natural resource management 2 2 S/IA
Policy/socio-economics/institutional issues 2 2 B/S

1-4 = priority rankings from high to low.

The group identified types of research where ILRI could strengthen regional activities (B = basic, S = strategic, A = applied/ads

A more detailed breakdown is possible with each of the main research areas. Only high priority
are listed below.

Health

e Conducting epidemiological surveys to allow prioritisation of major diseases and patho
responsible for economic losses in WANA.



*  One important regional responsibility will be vaccination campaigns against the major diseas
economic importance.

. Privatisation of animal health services.

Genetics

e Although most countries of WANA have had breeding programmes for many years, the lev
genetic progress is not always known. In some cases the genetic progress is not that large.
should be made to analyse and report existing data.

. Greater attention should be paid to developing nuclear flocks containing sheep with substar
higher genetic merit.

. More effort should be made to transfer better genotypes into farm flocks and monitor their imp

Nutrition and feed resources
. Strategic feeding at critical times during the reproductive cycle (mating, late pregnancy and
lactation) deserves particular attention.

. Research should focus on finding ways to maximise the use of by-products (from the food proce
industry and crop residues).

. Multinutrient blocks and minerals deserve attention.

Production systems

. Characterisation of production systems is still a high priority, particularly to allow estimates of
potential of different land categories (rangeland/steppes) and systems to produce feed, milk anc
GIS will be the main tool to allow this characterisation.

Natural resource conservation and management

. Special attention should be given to finding ways to stabilise the fragile desert margins (range
and steppes): halting further extension of the frontier of cultivation, introduction of forage shrul
provide feed and fuel, and to serve as wind breaks.

e Continued attention to breeding of better forage crops (barley and legumes) is important.
research needs to be coupled with the use of these crops in rotation.

Policy/socio-economics/institutional research

. Research on policy issues including common property rights deserves far more attention that
past since they are often the critical factors determining whether or not a technology is adopte

e Conducting research allowing an economic value to be attached to the different production const

The group agreed that there is a sound research base in the region from which to develop techn
that could have a substantial impact on the productivity of systems including livestock. Adoption of
technologies by farmers remains the greatest challenge. National institutions need the assiste
international research centres to develop methodologies that accelerate this transfer.



Appendix V

ILRI Background Paper

Developing the Global Agenda for Livestock Research

The formation of the International Livestock Research Institute (ILRI)

Following expert reviews of the status and opportunities for livestock research in developing countrie
Consultative Group for International Agricultural Research (CGIAR) agreed at its annual meeting in
to create a new international livestock research entity to address global problems of livestock reseat
agricultural development. The two existing international livestock research centres of the CGIAR, ILI
and ILCA, would provide the foundation for the International Livestock Research Institute (ILRI).
responsibility was given to the Rockefeller Foundation to act as the implementing agency to develop a
strategy for livestock research within the CGIAR and to operationalise the new Institute by 1 January

A Strategic Planning Task Force commissioned expert papers and built on the earlier livestock re
to develop an overall strategy document. An Indicative Medium-term Plan for ILRI was subsequ
formulated in consultation with ILRAD and ILCA, as well as a Programme and Budget document gove
the operations of the new institute in 1995. The Technical Advisory Committee (TAC) of the CGIAF
endorsed these indicative plans.

ILRI was established by international agreement in Switzerland in September 1994. The Ins
commenced operations as scheduled, incorporating the priority programmes of ILRAD and ILCA v
are expected to create research synergies and provide an effective continuum from strategic rese
improve agricultural output at the farm level. The previous centres have had a focus of research on
health and production problems largely within Africa, and ILRI will continue to conduct rese:
programmes in both Ethiopia and Kenya and at other sites on the African continent. However, the
strategy document makes clear the requirement for ILRI to more effectively address the proble
livestock improvement, and their contribution to mixed farming systems, in all developing country reg
Importantly, ILRI will expand its research agenda to include Asia, Latin America and the Caribbean (L
and West Asia and North Africa (WANA). It will be informative therefore to briefly review the strate
principles that were taken into consideration in developing both the new horizons for livestock resea
the CGIAR and the broadened mandate of ILRI.

Livestock in developing country agriculture

Notwithstanding reductions in donor support for agricultural and livestock research in the late 1980s,
assessmentand numerous recent reviews and economic analyses have re-confirmed the essential rc
by livestock in agricultural production and sustainability in the tropical and subtropical regions of the w
Livestock contribute directly to human nutrition and socio-economic welfare (through the monetary
nutritional value of milk and meat) and to the productivity of mixed crop—livestock production syste
natural resource management and the security of resource-poor small farmers. The effective use of liy
in developing countries is critical to the CGIAR’s goals of improving the self-reliance of the poor pe:
of developing countries by agricultural improvement through research, and in sustaining the n
resource base upon which productive agriculture depends.

The rapid rate of population growth in developing countries and rapid urbanisation place expe
demands on agricultural productivity in all developing country regions. It is anticipated that a 2.5
per annum increase in agricultural productivity is required to feed the world’s burgeoning population, la
from the existing area of arable land. The sometimes inappropriate use of water and soils, and ple
animal genetic resources in both developed and developing countries require that strenuous efforts al
to conserve the natural resource base which supports present and future agricultural production. T
income elasticity of demand for livestock products will ensure that livestock agriculture plays an impo
role in feeding the growing urban populations and contributes to income development for rural prod



In some cases improved productivity can be derived from the more effective adoption of the technc
of livestock production utilised in developed countries, but in other instances specific areas of reseat
required to overcome constraints and integrate existing and new technologies into efficient prodt
systems more typical of the developing world.

Strategic principles in the development of the CGIAR and ILRI's roles in
livestock research

The ILRI strategy document attempted to identify the research opportunities for majorimpact on devel
country agriculture and the comparative advantage for ILRI or other centres of expertise to underta
critical elements of the livestock research agenda. The report first establishes therefore a global s
for livestock research inthe CGIAR — indicating the respective roles of CGIAR institutes and other ple
— and, second, indicates the role and probable activities of the new institute within the wider strate

The global strategy evaluates the research requirements forimproved sustainable livestock proc
at the strategic level across-regions and the particular emphasis for research required at the edore
level. In determining the livestock research needs for each of the four major agro-ecological :
considered by the CGIAR, the authors of the strategy document assessed the total population, the \
agricultural output (for both livestock and crops) and the total agricultural land in use classified into gr:
and cultivated. These figures are summarised on a per capita basis for the four developing country 1
in Table 1. As the CGIAR has recently identified six priority ecoregions, and has designated conv
centres for these, Table 2 reviews the relationship between these ecoregions, Centres and i
populations. Some 80% of developing country cattle, sheep and goats are encompassed in
ecoregions.

Table 1. Population, output and land statistics for developing country regions.

Region
Item SSA Asia LAC WANA All regions
kg per capita
Beef and buffalo meat 4.6 2.4 22.7 4.2 5.1
Sheep and goat meat 1.9 1.1 0.9 5.1 15
Pigmeat 1.0 11.9 6.9 0.1 9.1
Poultry meat 1.9 3.1 14.3 6.7 45
Milk 26.4 335 98.6 71.5 42.9
Eggs 15 5.0 9.0 55 5.1
ha per capita +
Cultivated land 0.35 0.18 0.43 0.29 0.24
Grazing land 1.28 0.17 1.27 0.84 0.49
USS$ per capita
Value crops 83.7 89.2 144.8 64.9 92.9
Value livestock 19.5 25.7 78.1 39.9 31.9
million people
Population 501 2740 448 316 4005

1. Leaving out the value of manure and draft power.

Reprinted from the Strategic Plan for ILRI.

1. Theterm ecoregional has been coined within the CGIAR to try and define regions of the world linked by common agro-eco
conditions so as to approach their agriculture research problems in a coherent manner.



Table 2. TAC priority ecoregions and estimated livestock populations.

Cattle Sheep and goats

Ecoregion Centres Millions  LDC (%) Millions  LDC (%)
Warm arid and semi-arid SSA ICRISAT 47 5.4 88 8.0

subtropics with .

summer rain Asia ICRISAT 179 20.4 221 20.2
Warm subhumid/humid SSA IITA 39 4.4 68 6.2

tropics and subtropics Asia IRRI 186 21.2 265 24.1

with summer rain LAC CIAT 203 23.1 43 3.9
Cool subtropics with winter rain WANA ICARDA 21 3.6 178 16.2

The relative requirements for production research, or the need for improved natural res
management in specific ecoregions, have been tentatively identified (Table 3). The role of ILF
compared with other centres within the CGIAR, or national and international research bodies outsi
system — in addressing these different subject matters or regional requirements has been sugges

Table 3. The relative importance of research programme areas by region.

Region
TAC programme areas SSA Asia WANA LAC
Animal health XXX XX X X
Animal genetics XX XX X
Animal nutrition X X X X
Feed resources XXX XXX XX XX
Production systems XXX XXX XX XX
Natural resource management XXX XXX XXX XXX
Policy analysis XX XX XX

Reprinted from the Strategic Plan for ILRI.

Finally, the importance of each species was considered in the context of 10 different livestock sy
occurring in developing countries. However, this omitted landless systems and no allocation was me
pigs and poultry. Thus the distribution of cattle, sheep and goats in the eight land systems is given |
Table 4.

The strategy gives prominence to the research needs of mixed crop-livestock systems particu
the semi-arid and the humid/subhumid ecoregions.

The principal research opportunities for the new centre in addressing animal agriculture in devel
regions are fourfold and associated with the improvement of:

(i) animal performance by overcoming identified constraints to animal productivity through
technological research and the conservation of the existing genetic diversity amongst livestocl
developing regions;

(i) productivity of the major livestock and crop—-livestock production systems typical of developing
regions and to maintain their long-term productivity;



Table 4. Distribution of livestock by region and peduction system (LDC totalfor cattlc is 879 million, andor sheep and @atsis 1097 million).

Cattle (% of LDC total) Steep and gats(% of LDC total)
System SSA  Asia LAC WANA Tota SSA  Asia LAC  WANA Total
LGT
Livestock grassland tiopical highlandsystcms 1.0 0.0 26 0.0 3.6 0.6 0.0 1.8 0.0 2.4
LGH
Livestock grassland humidgubhumid topics systems 15 0.3 3.1 0.0 4.9 0.7 1.8 2-8 0.0 5.3
LGA
Livestockgrasslandaridsemi-arid tropics/subtropicssystems 3.0 0.0 01 01 3.2 5.2 0.0 0.1 1.6 6.9
MRI
Mixed farming raitied temperate/tropical highlandssystems 3.7 0.0 19 0.1 5.7 4.1 0.0 0.5 0.6 5.2
MRH
Mixed farming raified humidsubhumid topics systems 4.4 93 215 0.0 35.2 6.3 10.8 3.2 0.0 20.3
MRA
Mixed farming raitied aridsemi-arid tropics/subtropics systems MIH 54 10.2 26 21 20.3 80 101 0.9 111 30.1
MIH
Mixed farming irrigagd humidsubhumid topics systems . 0.0 11.9 1.6 0.0 135 00 133 0.7 0.0 14.0
MIA
Mixed farming irrigaed aridsemi-arid tropics/subtropics systems 54 10.2 1.9 15 13.6 0.0 101 0.7 5. 15.8
Total 19.0 41.9 35.3 3.8 100.0 24.8 46.1 10.7 18.4 100.0

Reprinted from the Annex of the Straegic Planfor ILRI.



(iii) the technical and economic performance of the livestock sector in these regions to ensure the
appropriate translation of production system improvement into increased food security and
economic welfare; and,

(iv) the development, transfer and utilisation of technology by national programmes and client farn
the agricultural systems of these regions.

These goals will serve as the framework of the development of ILRI's new programme. The!
applicable to the improvement of animal and agricultural productivity globally. However, the combine
of biotechnological, adaptive, integrative and managerial solutions appropriate to the different prok
production systems and regions will differ. The commitment to globalising and integrating key aspe
research on livestock, largely through ecoregional initiatives and linkages to existing programmes, is ¢
to the strategy and to other recent reviews of livestock in developing regions. Selection amongst p
problems and regions therefore becomes paramount in the efficient and effective use of CGIAR resc

Globalising the livestock research agenda

The regional requirements were suggested to be: a focus on the key ecoregions of sub-Saharar
(SSA); an establishment of increased research capability in feed resources and production system:
improvement in the small mixed farming systems of Asia; improved linkages to the forage and pe
improvement programmes of CIAT in South America; and greater support through natural resi
management to the small ruminant/forages/rotation cropping systems of WANA currently being st
by ICARDA. The strategy promotes the value of integrating research on nutrition, animal produc
natural resource management and socio-economic and policy considerations for improved prod
systems management and agricultural productivity in all regions. Conducting ecoregional researc
national and other partners in regional consortia is expected to enhance the interaction of ILRI sci
with national programmes and will effectively promote technology transfer between internationa
national partners.

It is the intention of all concerned with the planning process for the new institute that there wi
enhanced collaboration between ILRI and research centres in both developed and developing co
These extra-mural activities should enhance the flow and appropriateness of technology betwe
research community and the agricultural producer. ILRI's role as a convenor of livestock research
CGIAR will help maintain both coherence and regional emphases within the system-wide strategy.

A system-wide programme for livestock research (over and above ILRI's core budget) is anticip
This is expected to enhance the development and application of products and expertise already pr
the plant commodity centres of the CGIAR to, for example, improve animal feed production and utilis
and the integrated productivity of agricultural systems throughout the world. Similarly, ILRI'S c
programme activities will be seeking more extensive collaborative partnerships to address the live
research requirements of all developing country regions on the basis of a more extensive const
process to be held through 1995.

Such a strategy represents an ambitious but realistic approach to maximising the effectivenes:
financial resources that the CGIAR is committing to livestock research within the much greater fina
resources being invested in agricultural research world-wide. The challenge for ILRI therefore bec
one of conducting basic technological research, integrating Centre and non-Centre developme
improvement in animal productivity at the level of the production system, and managing interac
between the providers and users of this technology according to regional and production s
requirements. It is for these reasons that ILRI is the first centre of the CGIAR to attempt to esta
simultaneously, global and ecoregional programme activities from its inception.
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