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SUMMARY
Village breeding programmes were defined as breeding activities carried out by communities 
of smallholder farmers, often at subsistence level. The classical components of breeding 
programmes (description of production environment, definition of breeding objectives, choice 
of traits to be selected, decision about breeding method and organisation structure) were 
analysed under the premise that environmental conditions are rough and not easily changed. 
Practical examples of breeding projects were sought to highlight approaches and problems. 
Definition of a comprehensive breeding goal incorporating the specific needs and social 
circumstances of the target group as well as ecological constraints was found to be missing in 
virtually all cases. If defined explicitly at all, simplistic breeding objectives (improvement of 
growth or of milk yield) prevailed. Traits which represent a comprehensive breeding goal are 
mostly complex traits with components of production and reproduction (e.g., number or weight 
of offspring per year). Recording of such traits and individual animal identification is in many 
cases difficult. Use should be made of existing structures for transfer of knowledge and 
information.
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INTRODUCTION
Successful animal breeding in the "developed" regions of the world is a high-tech operation, 
involving sophisticated methods of measuring and evaluating animals, biotechnologies and a 
very high level of organisation. In fast-reproducing species like poultry or (to a large degree) 
pigs, the business of breeding has been taken over by large companies exploiting the advantage 
of centralised data management and decision making to improve genetic gains. Even in dairy 
cattle breeding, which in many countries is still in the hands of farmers' organisations, the most 
important decisions about selection of bulls and sires of bulls are taken at a very high (often 
national) level. The system has proved successful in providing high yielding and more efficient 
animals. Alongside genetic improvement, the environment for farm animals has improved with 
regard to hygienic standards and availability of feed.
Transfer of technologies requiring high inputs of capital and labour and high levels of 
organisation to "developing" countries proved to be difficult or impossible in many instances. 
In a report on World Bank investments for sustainable livestock development in developing 
countries, Walshe (1990) found that the performance of 40 % of livestock projects under the 
bank's supervision (not all of them with a breeding component) was unsatisfactory according to
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an internal rating system. Specialised livestock production projects were ranked the second 
least successful activity after fisheries.
The aim of this paper is to investigate ways of genetic improvement of livestock species in 
"developing" countries (mostly, but not exclusively, in a tropical environment) under the 
constraint that environmental conditions like availability of feed will not improve. Some 
general guidelines for implementing breeding programmes will be derived mainly from project 
reports and evaluations. The original idea was to find positive and negative examples of 
breeding projects for cattle, pig, sheep, goat, poultry and camelids and to learn from these. The 
primary measure of success of a breeding project should be its long term sustainability. Finding 
enough projects described in sufficient detail and evaluated over a longer period proved 
impossible even when searching at the FAO headquarters in Rome. The focus will therefore be 
a rather general one, conclusions regarding different components of breeding programmes will 
be supported by examples, but not to a degree the authors themseves would have liked to see.

DEFINITION OF VILLAGE BREEDING PROGRAMMES
"Village breeding programme" does not seem to be a term frequently used and we were not 
able to find a definition in the literature. Therefore, we will try to define our interpretation of 
village breeding programmes and the specific properties that make them different from other 
types like commercial or national breeding programmes.
Village breeding programmes are carried out by communities of smallholder farmers 
(villagers), often at subsistence level. The availability of feed for the animals is far from 
optimal with large seasonal variations and variations between years (e.g., droughts and floods 
in the tropics, summer and winter in extreme mountain regions of Asia). The pressure from 
diseases may be high (tropical regions). The level of organisation is low, hierarchical structures 
with good flow of information between levels of the hierarchy cannot always be assumed to 
work. Data recording in the sense used by animal breeders in the developed countries will often 
be missing.
These conditions are regarded as unchangeable, breeding activities and breeding plans have to 
operate under this set of conditions (denoted as low input production systems by Hammond,
1993), not under the assumption of an improved environment (Valle Zarate, 1995, see Valle 
Zarate, 1996, for an English version). From this definition we see that the expected response to 
selection will not be high, especially when considering selection within a breed.

COMPONENTS OF BREEDING PROGRAMMES
The design of breeding programmes involves description of and decisions about a series of 
interacting components. The most important ones will be discussed subsequently.

Description of production environment
The usual starting point when devising a breeding programme is the definition of breeding 
goals (e.g., Cunningham, 1976). The description of production environments normally gets less 
attention than necessary by animal breeders. Part of the reason for this may be that the classical 
literature about derivation of economic weights (Smith et al., 1986) claims that optimal 
management conditions should be assumed. The reasoning is (Gibson, 1992) that non-genetic 
improvements in management are made more rapidly than genetic improvements and we
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should therefore breed for only those aspects of improvement that cannot be met by other 
management improvements. Management conditions for animals in tropical rural conditions 
are considered clearly suboptimal when looked at in isolation (e.g., amount and quality of feed 
not being acceptable). In the context of the total environment (farming system, social 
environment, availability of labor or investment capacity) one will often find that these 
conditions are not easily changeable at all and that genetic improvement has to operate under 
the given environmental conditions.
EX A M PLE : Y api-G n aore e t al. (1997) an a lyse an open  nucleus breed ing  p rogram m e f o r  
D ja llon ke sheep  in the Ivo ry  C oast. A  se lec tion  p rogram m  w as in itia ted  in 1983 involving  a 
to ta l num ber o f  71 fa rm ers  en ro lled  b y  1992. A lthough th is w as a nationally fu n d ed  
program m e w ith  ex tra  m oney p ro v id ed  f o r  running it an d  som e p o sitive  side-e ffects on 
m anagem ent m igh t have been  expected  fro m  increased  con tact w ith  advisory se rv ice , the 
p h en o typ ic  an d  environm en ta l trends f o r  grow th  were flu c tu a tin g  bu t clearly  decreasing  over  
the to ta l tim e per iod .
Sociological factors are ignored or considered less important than they really are. This may 
happen due to lack of knowledge or because in many cases a project would have to be 
considered intractable so that persons involved in the planning prefer to assume that attitudes 
may be drastically changed. Neidhardt et al. (1996) describe the human-animal 
interrelationship distinguishing between livestock users, livestock keepers, livestock producers 
and livestock breeders. The livestock user has a purely exploitative relationship with animals 
and simply takes precautions to protect his property with night corrals and to prevent damage 
by animals. The animals are left on their own as far as feed, water and reproduction are 
concerned. The step from user to keeper is enormous and requires man to consider the needs of 
animals. Fodder production, provision of water and minimum standards of management require 
time, work and capital spent on the animals in order to obtain higher yields in the future. 
Neidhardt et al. (1996) point out that the jump from livestock user to livestock producer 
(specialized stock keeper) constantly alleged in projects or national development programmes 
is too big and is not realized in this way by the target groups involved. The step to livestock 
breeder, therefore, will only succeed if the step to livestock keeper has already been 
successfully completed.
EX AM PLE: In  h is eva luation  o f  an A ustrian  p ro je c t in Tunisia (G enetica l im provem ent using  
exotic bu lls), M au ler(1979) po in ts  out that one o f  the m ajor reason  f o r  the fa ilu re  o f  this 
p ro je c t w as that the assu m ed  change o f  the Tunisian lives to ck  user to  a  livestock  b reed er w as  
not ach ieved.
EX AM PLE: P astora lists!nom ads have been  ch arac terised  a s  livestock  produ cers  (N eidhard t 
et.a l, 1996) an d  in deed  m any o f  these com m unities h ave their own trad ition al breed ing  
m ethods. M irreh  (1978) d escrib es the p ropaga tion  o f  herds belonging to the N om ads o f  
N orth ern  Som alia  a s la rg e ly  w ell p lanned. Their herds are  la rge ly  com posed  o f  cam els, sheep  
an d goats. The stu d  cam el o f  the herd has to p o sse ss  se ve ra l qu alities before it can be  choosen  
to be one. Its fa th e r  o r its e lf  should  have m ostly  fem a le  offspring, be w ell built, s trong , a  g o o d  
f ig h te r  ab le  to  a sse r t its e lf  in the herd and its  offspring sh ou ld  be healthy, ab le to w ith stand  the 
d ry  p e r io d  an d  have a  g o o d  reco rd  o f  m ilk production . This is  true fo r  the ram s and the bucks 

as w ell.
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Protocols for the description of the production environment should be worked out prior to 
considering breeding decisions. These protocols should be detailed and allow for distinction of 
target groups within the area/region for which the breeding programme is derived.
EX A M PLE : V alle Z ara te  (1995) g ives  a  classification  o f  G uinea p ig  m anagem ent sy stem s in 
B oliv ia . S ystem s a re  g ro u p ed  into in tensive, sem i-in tensive, sem i-ex tensive an d  ex ten sive  using  
a large num ber o f  indicators. Subsequently it is  show n th at differen t typ es  o f  b re ed s  and  
breed in g  system s a re  op tim al fo r  different conditions. This m ay o r  m a y  n o t be the case  in  o ther  
breed in g  p ro je c ts  w ith  la rg er  livestock  species.
EX A M PLE : The in ability  to  distinguish  betw een  differen t p rodu ction  situa tions in a  lives tock  
an d p o u ltry  p ro je c t  in N orthern  P akistan  w as rep o r ted  a s a  m ajor w eakness in the p ro je c t  
design . The tech n ica l op tion s and m arketing opportu n ities a va ila b le  to fa rm s  c lo se  to  the 
la rg e r  tow ns w as n ever recogn ised  a s  being different f r o m  those in the m ore rem ote va lleys  
(U N D P /F A O , 1996 )

Breeding objectives
Fewson (1993) gives a general definition of the breeding objective as follows. "Develop vital 
animals which will ensure that profit is as high as possible under future commercial conditions 
of production".
Baker and Rege (1994) stress the fact that defining objectives in those comprehensive 
economic terms (i.e. returns minus costs) is difficult enough in temperate agriculture and much 
more difficult in the tropics. Conventional approaches neglecting ecological and social costs 
favor intensive systems with high capital investments. Mpofii (1994) finds in model 
calculations for milk production in Zimbabwe that production levels below 5000 kg milk per 
lactation may not be profitable. It is obvious that, if such targets are set, only few producers 
will take part in milk production and others will have to give up production and migrate from 
the rural areas.
Valle Zarate (1995) gives also a general definition of the breeding objective for marginal 
regions in the tropics and subtropics with integration of ecological and social components and a 
strong orientation towards the target groups: "Breeding activities are aimed to support small 
subsistence farmers to develop cost- and resource-saving production methods and to become 
more market-oriented, in order to provide for their families and stay on the land. Animal 
products should be produced efficiently, taking account of specific environmental conditions 
with severe climatic and feed restrictions and seasonal fluctuations, as well as minimum 
investment opportunities".
Such a breeding goal should serve in defining the traits of interest and important components 
of the breeding strategy. One of the implications of such a breeding goal is that risk aversion 
plays a major role in livestock production in marginal regions. Loss of livestock due to diseases 
is more likely than in temperate zones and may have a catastrophic effect on the individual 
subsistence farmer. Orskov (1993) points out that the subsistence farmer's need to minimise 
risks cannot be over emphasised. With cattle, it may be more energy efficient to keep one large 
animal to pull the plough or to yield milk than to keep two smaller ones of the same weight or 
the same milk yield. The subsistence farmer prefers die small ones as the risk of the large one 
dying and leaving him with nothing is too great. For the same reason sheep or goats may be 
preferred to cattle as they spread the investment risk more widely. Another way of spreading
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risk is to avoid specialisation and to have multi-purpose animals (milk, meat and draught; 
Bollig, 1992).
The definition of breeding objectives even in a more conventional sense of defining traits of 
interest and levels of performance to be achieved is in many cases absent, vague insufficient 
and unrealistic (Wollny, 1994).
E X A M PLE : O ne o f  the o b jec tive s  o f  a  FAOIUN D P p ro je c t in N orthern  P akistan  (rem ote, 
m ountainous p o o re s t area  o f  P akistan ) w as to increase the p rodu ction  o f  p o u ltry  eg g s  an d  
m eat b y  the in troduction  o f  im proved  layer an d  b ro iler  stra ins. This ob jective  ra ises one  
fu n dam en ta l question . Should the pou ltry  industry, w ith  its  re liance on  cerea ls, be  
en cou raged?  The strengthening o f  the pou ltry  sec to r  assu m es th a t there is a  surplus o f  cerea l 
g ra in s an d  that it is  b e tte r  to  f e e d  th is to  pou ltry . In fa c t ,  this a rea  is an im porter o f  cereals. 
A n em ph asis on  im proving  backyard  po u ltry  produ ction  which d o es  not com pete w ith humans 
f o r  fo o d  w ou ld  have been  a  b e tte r  s tra tegy  (U N D P  IF A O , 1996).

Traits to be selected for
Animal breeding theory tells us that traits to be selected for must represent the breeding goal, 
must be easy to measure, heritable and not too many. Selection for antagonistic traits will result 
in low responses in either of these traits. With the general breeding goal for marginal regions as 
defined above in mind, long term reproductive performance of female animals will clearly be 
of higher value than it might be in intensive systems of temperate zones. Availability of 
feedstuffs is limiting in many cases and the rearing of female animals designated to become 
breeding animals is expensive. Natural selection helps the farmer to achieve this goal, as long- 
living, fertile animals produce more offspring. When other traits like gain or milk yield are 
considered in selection, the pressure applied to these traits has to be balanced against 
reproductive traits.
Quite often, composite traits, which may be visualised as biological indices (Fowler et al., 
1976), will be used advantageously to represent the breeding goal. Such composite traits might 
be number (or total weight) of weaned offspring per dam and year, or lifetime production of 
milk. These composite traits may replace the classical selection index (Hazel, 1943), for which 
heritabilities and genetic relationships between traits have to be estimated or derived from 
literature on similar populations. The disadvantage of rather late availability of some of these 
composite traits depends on the breeding system and may be less pronounced than expected as 
ancestral information will be of more importance than in progeny testing schemes used in 
temperate zones.
Growth traits are comparatively easy to measure and record even without the use of a scale. 
Use of growth traits only for selection is clearly disadvantageous, as growth rate is primarily 
changed through changes in adult weight of animals (Taylor, 1980). Tropical climate tends to 
favor small animals because of their larger surface area to lose heat and the lower maintenance 
requirement (Sivarajasingam, 1990, Valle Zarate et al. 1994).
E X A M P L E : In  the sheep  breed in g  program m e p re sen ted  b y  Y api-G naore e t al. (1997), 
se lec tio n  o f  lam bs w as f o r  live  w eigh t a t 8 0 ,1 8 0  and 3 6 5  d a ys  o f  age. N o ju stifica tion  is given  
f o r  se lec tion  o f  the tra its  o r  the definition o f  the breed ing  o b jec tive  (im provem ent o f  grow th  
an d  livew eigh t o f  the lo ca l breed). R eproduction  and adap ta tio n  are neglected .
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Decision about breeding method and breeding population(s)
When deciding about the method of breeding, the following options are normally considered in 
tropical conditions: improvement of local breeds through purebred selection, breed substitution 
(by other local breeds or, more frequently, by exotic breeds) and sytems of crossbreeding 
(terminal crosses, rotations, formation of synthetic lines). Cunningham (1981) gives a decision 
diagram that provides the favorable breeding method depending on breed differences and 
expected effects of heterosis. The diagram is somewhat problematic as it does not include the 
definition of a breeding objective and because it suggests that there are more options than will 
be available in reality. The predominant problem is that the comparative evaluation of different 
genotypes under village conditions is almost never performed (Henson, 1992, Orskov, 1993). 
Therefore, the main input parameters for the decision diagram are missing. Systems for 
characterising the structure and performance of animal populations under extensive tropical 
conditions have been devised and should be used (Bruns, 1995).
Selection of purebred local breeds is often deemed as a method that will produce genetic gains 
too slow to meet the increasing demand of a growing population. Superiority of exotic breeds 
is taken for granted given that these animals produce so much more (e.g., milk yield) under 
temperate conditions than local breeds. However, importing live animals and placing them into 
village conditions has almost invariably produced disastrous results (Hodges, 1990)
EXAM PLE on  b re ed  substitu tion: The Canadian  In terna tiona l D evelopm en t A gen cy - CIDA  
(1992) g ives  a  num ber o f  exam ples o f  its  p ro jec ts  w h ere such a system  fa ile d . The g rea test 
fa ilin g  on the p a r t  o f  CID A p lan ners w as not to recogn ize  how  m uch o f  the perform ance o f  a  
C anadian  H olstein  co w  w as tied  to the C anadian m eth ods o f  husbandry an d  m anagem ent that 
h ad  stead ily  grow n  w ith  im provem ents in the genetic p o te n tia l o f  the breed .

People, structures and organisations
Although orientation towards the target group was mentioned as one of the primary points in 
defining breeding objectives, little has been said up to now about the roles of the different 
groups of people involved in a livestock improvement programme or about stratification of 
breeding programmes and cooperation of partners in such a hierarchical system.
Very often, when establishment of a breeding programme is part of a development project 
carried out with foreign aid and donor money, substancial misconceptions about the necessitiy 
of activities and about the relative importance of traits arise.
EX AM PLE: In  a  p ro je c t evaluation  exercise  con du cted  b y  the U N  D ry la n d  E cosys tem s and  
D esertifica tion  C on tro l P rogram m e A c tiv ity  C entre in K en ya , qu estion s like "Do yo u  know  
w hy p ro je c t A  is here?" o r  "Do you  know  why they h elp  you" w ere g iven  such rep lie s  like 
"M aybe they think we have a problem " (Reckers, 1996).
Village communities may have different perceptions and priorities. Having lived from 
generation to generation with what an outsider may regard as a problem, a community may not 
understand the necessity of any form of intervention. Communities have different sets of 
cultural and social values by which to judge, appraise and decide. The development of viable 
forms of cooperation between the village community, advisory service staff and so-called 
"decision makers" (national or from donor countries) is of primary importance for the success 
of breeding projects (see Flamant, 1991).
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EX A M PLE : In the F A O /U N D P  p ro jec t in N orthern  P akistan  qu o ted  above , an unnecessarily  
high  re lian ce on  expa tria te  expertise  w as found. N a tion a l consu ltan ts have advan tages  
including fa m ilia r ity  w ith  the loca l peo p le , language an d value system s and w ill be m ore cost-  
effective. (U N D PIFA O , 1996).
Breeding programmes need structures for recording and exchanging information and making 
selection decisions at a regional basis. Although such structures were well established in many 
rural communities (for an example of cattle breeding in Rwanda see Schumacher, 1931, for an 
example with camels see Bollig, 1992), they often no longer exist and infra-structure has to be 
established in a different form. The procedures of individual animal identification, performance 
recording and supplying these informations to central databases often do not exist and may be 
difficult to establish. Existing advisory services and communites which are well organised 
should be incorporated and chosen to set up simple recording schemes.
A tractable way of a systematic improvement may to be through regional centers of breeding, 
forming the base of open nucleus systems (although the example given by Yapi-Gnaore et al., 
1997 is not an encouraging one). Selection within such centers should incorporate data from 
the field, especially data about reproduction traits which may be relatively easy to record. Use 
of intensive biotechnological systems like MOET (multiple ovulation and embryo transfer) is 
sometimes advocated for (Bondoc and Smith, 1993) but will in most cases be too difficult to 
establish. The major problem for nucleus schemes genotype-environment interaction.

CONCLUSIONS

The decisive but most frequently missing step in the design of village breeding programmes is 
the definition of a breeding objective. The objective has to be comprehensive and incorporate 
the needs and interests of the target group, farmers mostly at subsistence level, as well as 
ecological conditions. Such breeding objectives can only be formulated in close connection 
with the target group. Differences in breeding objectives between groups of farmers at different 
levels of management (intensive/extensive) are much bigger than animal breeders from 
temperate zones are used to. Risk avoidance is an important integral part of breeding objectives 
in marginal regions that has to be considered.
Where possible, use should be made of existing structures and ways of transfer of knowledge 
and information. This may include traditional structures as well as national advisory services or 
structures provided through village development programmes not specifically related to animal 
breeding.
Improving local breeds may often be advantageous to the use of exotic breeds or even 
crossbreeding schemes. Characterising the potential (in relation to the comprehensive breeding 
objective) of various breeds and types of crossbreds under village conditions is an inevitable 
exercise before deciding about a breeding scheme.
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