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Summary

Brazilian goat and sheep industries make important social contribution to many families
mainly in semi-arid regions of the country. The productive chain is unorganized and
ultimately informal. However, there is potential for growth and development to which an
upscaling of breeding programs will be essential. Attempts to date to structure these programs
have been difficult. One of the factors relates to the sources of funding and the priorities of its
use. The priority for funding must be in the characterization of the different systems and
AnGRs, organization of information collection procedures and national databanks, training of
technician and producers and system of animal evaluation.

Keywords: breeding programs, priority of investment, productive chain, sources of funding

Introduction

Brazilian goats and sheep industries are incipient and very informal. There are about 10
million goats and 18 million sheep in Brazil, modest numbers relative to the more than 215
million cattle. In this country, these small ruminants have the aim to produce meat, milk,
wool, skin, among others, and have been introduced since the discovery by the Portuguese,
Spanish and from other countries, since there were no indigenous goats and sheep originally
in the Americas. The productive chain is disorganized and from this, other problems, such as
the shortage of the domestic market, product imports from other countries, unstable markets,
the lack of scale and product standard, have led to a vicious cycle.

The annual production of goat and sheep meat in Brazil is estimated at 172 thousand
tons (US$ 153 million - 0.02% of GDP) and the annual production required to meet current
demand is 204 thousand tons, a deficit of 32 thousand tons, equivalent to US$ 28 million. To
meet this demand, an additional 4.4 million animals would be needed. For an increase in meat
consumption by around 20% of current levels, it would take 9.5 million slaughtered heads.
76 million additional animals would be needed to meet the demand if consumption reaches
12% of the current consumption of beef cattle (increase of 37% of the current). This would be
equivalent to meat production in the order of 740 thousand tons, in an estimated amount of
US $ 635 million.

This increase in the production of meat would promote an increase in the production of
wool, estimated in about 26 thousand tons of wool, so that the segment would contribute a
value of US $ 72 million. In relation to the skins, this increase in production coupled with a
better qualification and a rational use of these, would result in a production in the order of 53
thousand tons, with an estimated value of US $ 143 million.

For goat milk, Brazil's annual production is estimated at 22 thousand tons (US $ 6
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million - 0.0008% of GDP), with a potential consumption of 26 thousand tons (US $ 10
million). The current potential output would meet the domestic demand for the product.
However, if there was an increase in per capita consumption to 12% of that registered in
European countries like France, this production should be in the order of 32 thousand tons
(US $ 8 million). For this, there should be an increase of at least 260 thousand dairy goats in
the national herd.

In a competitive market, in relation to other important products from Brazil, goats and
sheep production have a more social importance than an economic importance. This
importance is highlighted through the estimate of 290 thousand families related to the sector,
120 thousand direct jobs and 286 indirect jobs, only in productive sector. These animals are a
savings, a strategic reserve for harder times and when there is a quick need to obtain cash, as
well as a major source of animal protein for many families.

In order for these industries to be viable in the country, meeting the potential demands
and improving the lives of those who depend on them, an increase in the effective herd is
necessary, especially with a better quality and adaptation of available genetic resources. For
this, efficient breeding programs are needed.

Brazilian goats and sheep breeding programs

According to FAO (FAO, 2007), most developing countries have not been successful in
developing programs for the genetic improvement of their animal populations. This is
worrying because, among the breeds considered in use, 77% of them are in these countries.
94% of these breeds are not being enhanced through structured breeding programs, so these
countries are not taking advantage of the opportunities these programs offer to develop the
animals that best meet the needs of the communities that hold them and provide the products
expected by consumers. In Brazil, the goat and sheep breeds fall within this context. On the
other hand, 77% of breeds under structured programs are located in developed countries
(FAO, 2007).

The attempt to establish structured programs has come up against many challenges
(Lôbo et al., 2010; Facó et al., 2011). Among these, the main challenges are the large
territorial extension of the country with a large diversity in terms of genetic groups, the low
interest of the private sector, lack of organization of breeders/producers, the undeveloped
breeder sector and lack of funding from the government and loans for technological
development.

The principal initiative of goats and/or sheep breeding programs in Brasil were the
PROAG Brasil launched by “Pecuária Brasil Assessoria” and “Instituto de Zootecnia”,
OviGol – the partnership between AbacusBio and “Áries Reprodução e Melhoramento
Genético Ovino Ltda.”, PMGSI – coordinated by “Associação Sergipana de Criadores de
Ovinos e Caprinos” and the Animal Breeding Program Group (GMA/USP) from
“Universidade de São Paulo”, GENECOC® and Capragene® from “Embrapa Caprinos e
Ovinos”.

GENECOC is the “Programa de Melhoramento Genético de Caprinos e Ovinos de
Corte (Breeding Program for Meat Goats and Sheep) and is a genetic advisory service which
exists to encourage and assist the participants in record keeping of their flocks generating
robust and accurate information that can be used in the selection of their animals. GENECOC
supports a wide range of available animal genetic resources (AnGR) and breeders, especially
those from locally adapted breeds and low-input systems. The strategies are adopted
according to the local productive arrangements. However, the major point is the use of web
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software to register, organize, store and manage the information generated in the flocks. The
system also has tools for selecting animals for total genetic merit with the use of indexes of
selection, and the choice of mating that maximize the genetic gain of the flock, with
inbreeding control. The activities involve participatory methodologies with the
implementation of action for community-based programs, such as definition of breeding
objectives, realization of performance tests for young rams, monthly meetings for planning
strategies, etc. GENECOC today also has participation in international projects in countries
such as Ethiopia, Tanzania, Malawi, Uganda and USA. The databank of GENECOC has
information of 4,469 sires, 16,901 dams and 29,352 offspring. There are about 31 thousands
lambing/kidding and 241 thousands weighs.

Capragene is the dairy goat national databank, within which information comes from
Official Dairy Control Tests, and facilitates progeny test genetic evaluation of young bucks of
Saanen and Anglo-nubian breeds. Currently there are two directories where the predicted
transmission ability (PTA) of bucks and some does are published. The most recent evaluation
in this year, used genotype information to estimate genomic breeding values. The animals are
evaluated for milk yield, fat, protein, lactose and total solids yields and somatic cell count.
Databank has information of 1,587 bucks, 7,773 does and 8,767 offspring. There are 11,585
kidding, 10,821 lactations and 68,743 milk test-days.

Investment in breeding programs

Generally, a breeding program is conducted by an association of breeders, with support from
technical, private and / or governmental institutions. Regardless of the selection strategy, a
breeding program has fixed costs that are related to maintaining the physical and human
infrastructure necessary for ongoing operation.

These costs refer to the maintenance of the central office of the program (own building
or rent of the property and its expenses with energy, maintenance, taxes, etc.), salaries of
professionals (coordinator, technicians, secretary, etc.), as well as promotional material,
travel, promotional and marketing actions, etc. These costs alone justify the importance of
evaluating the program's profitability. The annual fixed costs of an animal breeding program
in Brazil have been estimated at US $ 38,000 to US $ 150,000 (Lôbo et al., 2000a; Lôbo et
al., 2000b; Santos et al., 2015). These costs represented about US $ 0.79 / year to US $ 1.07 /
year per female evaluated.

The variable costs of an improvement program refer to the registration of the animals
and the measurements of the growth performance, the milk production and the reproductive
and qualitative characteristics for the milk analysis, among others. This phase is the collection
of information regarding the traits of the selection criteria and is the one that has the highest
costs in a breeding program, since each measurement is a variable cost, which will increase as
more animals are evaluated. The average variable costs per head / year in Brazil were
estimated at US $ 2.51 to US $ 2.74 for dual-purpose cattle (Lôbo et al., 2000a; Lôbo et al.,
2000b) and US $ 1.40 to US $ 3.56 for dairy goats (Santos et al., 2015), depending on the
selection scheme.

Other costs of the breeding program relate to the dissemination of the selected genetic
material. Expenses with collection of semen from test animals, storage of semen from proven
animals, etc., should also be considered.

Therefore, it is clear that an animal breeding program is not a simple virtual action, and
that its costs are considerable, which requires good planning. So it is important to be asked:
are the costs involved in a breeding program feasible, do they promote returns on investment?
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How genetic improvement is funded in Brazil

The principal source of funds to breeding programs of goats and sheep in Brazil is from
government, that is, public taxpayer. Private business and industry levy resources are almost
nonexistent. There is, by many breeders and public agents, the understanding that the genetic
improvement of the herds can be done simply through the distribution of animals and / or
semen of exotic origin. Thus, in many instances, some well capitalised private sector entities
have invested in importation of animals from others countries, multiplied them and stimulated
the public sector to buy and distribute their products among the disadvantaged producers. It is
important to highlight that those animals had no evaluation of their phenotypic or genetic
potential.

In more recent years, some private businesses started the service provision for genetic
evaluation of animals but with the main focus to generate economic returns, without any
commitment to the other stages of a breeding program. Although there has been an
improvement in the awareness of the need for a breeding program, there is still only limited
participation of breeders in financing this action, and there is still strong pressure for this to
be financed by the state.

Thus, the major actions are funded with public resources through research projects
such as those implemented by Brazilian Agricultural Research Corporation (EMBRAPA), a
research company of technological innovation linked to the Ministry of Agriculture,
Livestock and Food Supply of Brazil. In rare cases, there are international funds coming from
partnerships between this company and international institutes.

Priorities of actions and funding

Brazil has a large territorial extension with a great diversity of environments, production
systems and animal genetic resources (AnGRs). Thus, the breeding programs must be
regionalized and strategically focused on different AnGRs. The principal impacts of the
actions are in the valorization of the locally adapted AnGRs, in the optimization of its use,
while respecting the environmental aspects and its requirements, and in the reorganization of
the population structures. We have learned that it is important consider the identification and
involvement of key stakeholders, to use an organized and trusted system for data collection,
backed up by government funding and when designing the selection objectives and criteria,
consider not only traits that respond to market trends, but also traits that farmers judge as
important. We expect expansion of the system for multiplication of improved animals
integrating the different local productive arrangements.

In this way, the priority for funding must be in the characterization of the different
systems and AnGRs, organization of information collection procedures and national
databanks, training of technician and producers and system of animal evaluation.
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