Livestock production and conservation in and around
protected areas: the Project for Integrated Ecosystem
Managementin Senegal

Community-based natural
resource management helps
integrate livestock into production
systems without detriment to the
environment.
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orest reserves in developing

countries are threatened by many

factors — climatic fluctuations,
agriculture, logging, livestock farm-
ing, poaching and uncontrolled fires
are only some of them — and the loss of
plant and wildlife resources is reaching
increasingly worrying proportions. In
Senegal these resources have declined
drastically. Natural forest stands shrank
by almost 80 000 ha per year between
1980 and 1990 (Ministry of the Envi-
ronment and Nature Protection, 1997).
Wildlife has been reduced so severely
that medium-sized and large wild ani-
mals are now found only in reserves and
national parks. Despite the classification
of protected areas (2.2 million hectares),
reserved forests (4 million hectares) and
arable land (3.8 million hectares) and
the designation of 7.5 million hectares
as protected for multiple use, including
biodiversity conservation (Ministry of
the Environment and Nature Protection,
2001; Directorate of Water, Forests,
Hunting and Soil Conservation, 2003),
pressure on natural resources in Senegal
is increasing.

Livestock pressure is often stressed in
this connection. Negative effects attrib-
uted to livestock production include
overgrazing, the illegal cutting of woody
species for fodder during the dry season,
the setting of bush fires to encourage
off-season grassy regrowth, soil erosion
from the trampling of soil by livestock
and competition with wild animals for
food and water. For this reason there is
a grazing ban (albeit not enforced) on
ruminant herds in national parks.

However, livestock can also have a
beneficial effect on the environment,

including protected areas. Grazing ani-
mals can improve vegetation cover by
distributing seeds with their hooves and
intheir excreta. They can curb the growth
of undesirable shrubs, break up clods
of earth and remove excess biomass
that could otherwise feed bush fires.
These activities encourage new grass
shoots and foster seed germination, and
may thus improve the quality of soil
and vegetation (Steinfeld, de Haan and
Blackburn, 1997). It is therefore neces-
sary toreplace bad grazing practices that
harm the environment with coordinated,
integrated approaches to natural resource
management.

Inresponse to this concern, the Govern-
ment of Senegal set up the Project for
Integrated Ecosystem Management in
Senegal (Projet de gestion intégrée des
écosystemes, PGIES) (see www.pgies.
net) to promote better management so as
tore-establish the balance of production
systems and to encourage community
involvementin natural resource manage-
ment. The project promotes intensifica-
tion and diversification of production as
ameans of making livestock farming less
detrimental to the environment.

This article describes the strategy of
PGIES for working with communities
in and around protected areas to modify
livestock production, forimproved con-
servation of natural resources. It also
spells out necessary conditions for sus-
tainable natural resource management
such as legal access to land, appropriate
policy choices, adequate institutions,
capacity building and the establishment
of new markets. Finally, it highlights
some of the achievements of PGIES
to date.
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NEW CONCEPTS OF NATURE
PROTECTION

Concepts regarding the management of
protected areas have evolved consider-
ably over recent decades (Ministry of
the Environment and Nature Protection,
1998). Early regulations, during colo-
nial times and just after independence,
removed protected areas from the control
and use of local communities and placed
them under the forest administration.
These areas were for the most partinhab-
ited, used and managed by indigenous
people, and the curtailment of their rights
led to latent and sometimes open con-
flict. The repressive character of this
legislation was displayed either in the
expulsion of inhabitants from protected
areas (as in the case of national parks)
or in levies, fines or more severe sanc-
tions (as in the case of reserved forests
and wildlife reserves). Later, certain
activities such as the gathering of wood,
honey and fruit were permitted, but under
strict supervision.

Since 1997, the National Environ-
mental Action Plan has given priority
to new approaches to development and
management of natural resources based
onempowering local people with regard
to planning, management and monitoring
(Ministry of the Environment and Nature
Protection, 1997). The focus today is
on shared management, with the local
community having partial control over
management of protected areas and their
benefits. The co-management proposed
for protected areas in Senegal is afirstin
the Sahel region, and the success of the
experiment will allow the authorities to
modify laws and regulations governing
the management of these areas.

PGIES STRATEGY

The Project for the Integrated Manage-
ment of Ecosystems in Four Representa-
tive Sites in Senegal was developed by
the Ministry of the Environment and
Nature Protection with assistance from
the Global Environment Facility (GEF)
and the United Nations Development
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Programme (UNDP). It began its first
three-year phase in March 2003. The
four selected sites — the Ferlo Wild-
life Reserves in the central north, the
Niokolo-Koba National Park in the
southeast, the Niayes coastal ecosys-
tems along the northern coast and the
Saloum Delta National Park in the central
southwest — are representative of the
country’s three main types of ecosystem,
encompassing forest, silvipastoral, and
coastal and littoral ecosystems.

1

PGIES tests a model for integrating
conservation with development. Each
site comprises three different but linked
spatial entities: protected areas, commu-
nity nature reserves and village lands. In
the past, the management of these areas
had been organized through a host of
often contradictory sectoral directives.

In protected areas, the approach is to
support management structures with
equipment and infrastructure, but also to
boost capacities in ecoregional planning,

Protected areas in Senegal and the four PGIES sites

Niayes coastal
systems

N

Saloum
Delta Park

- Forest - Silvipastoral area

Ferlo Wildlife
Reserves

Niokolo-Koba

/ Park

Park Wildlife reserve

2
Simplified diagram of the PGIES approach

Community
nature reserves
(about 100)
Buffer zones under
community control
(groups of villages)

Village lands
(1 014 villages)
Direct management
by local inhabitants
(rural and village
councils)




co-management, participatory bush fire
control and the generation of sufficient
income to cover recurring costs. Co-
management will allow stakeholders to
carry out the various conservation activi-
tiesaccordingtoaprecise work planbased
on negotiated decisions. Beekeeping,
ecotourism, fodder gathering, livestock
grazing and the gathering of fruit will
be carried outin multiple-use firebreaks
according torules accepted by all parties.
The benefits from such conservation and
management would be shared equitably
among the local communities and the
forestry administration. Elsewhere, par-
ticularly in East Africa, there has been
considerable progress in decentralizing
wildlife management and in sharing the
benefits (Ottichilo, 1996).

Community forestry is to be promoted
in newly created community nature
reserves in the buffer zones immediately
adjacent to protected areas. Manage-
ment plans for these reserves will take
the existing plans for village lands and
protected areas into account. Various
systems for sustainable harvesting of
wood, non-wood forest products and
fishery resources, techniques for manag-
ing grazing areas and diverse forms of
ecotourism will be tested.

For village lands, the project will help
villagers to draft and implement land
development plans and will demonstrate
techniques to intensify agricultural pro-
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duction and diversify income. Other
activities will include strengthening of
local institutions and capacity building
in conflict resolution and participatory
monitoring.

Complementing these field activities,
the project will also work to:

edisseminate information and
heighten awareness of the impor-
tance of biodiversity and the need to
conserve it;

* adapt the political and legal frame-
work to integrated, participatory
management of ecosystems;

» facilitate access to credit;

* boost the capacities of all actors —
local communities, extension work-
ers and the staff of protected areas;

e ensure participatory monitoring and
evaluation of ecosystems.

The basic idea of the project is to test
and demonstrate sustainable manage-
ment models so that they can be rep-
licated. The underlying hypothesis is
that the intensification of agricultural,
livestock, forestry and fishery produc-
tion and the diversification of income at
the village land and community nature
reserve level will greatly reduce the
pressure on natural resources in pro-
tected areas. In addition, illegal log-
ging is expected to be better controlled
since local people will have powerful
economic reasons for adhering to the
management rules established.

CHANGING LIVESTOCK FARMING
PRACTICES

The success of the project will depend
to a large extent on the willingness and
ability of local people to modify prac-
tices that have a negative impact on
environmental resources. The task is
immense. Animals are often blamed,
but as noted by Steinfeld, de Haan and
Blackburn (1997), “Livestock do not
move, produce or reproduce without our
wanting it. They are completely depend-
entuponus.... Livestock do not degrade
the environment — humans do.”

On the project sites, livestock farm-
ing is extensive. In the traditional rumi-
nant management system, herds have
been left to grow spontaneously, with
no genetic selection. This results in an
excessive number of males, cows with-
out milk and cases of inbreeding. Cows
are milked once aday, calves are weaned
very late, and food supplements and vet-
erinary inputs are limited. These factors
all lead to irregular growth and uneven
milk production, which is aggravated in
the dry season, when milk often dries
up and cattle commonly lose weight.
Poultry traditionally range freely and
performance is therefore poor: sexual
maturity is delayed, annual production
is only 40 to 60 eggs per hen (compared
with 180 to 240 eggs per hen with geneti-
cally improved stock and better rearing
conditions) and the poultry mortality
rate is high.

On-site discussions were held with
inhabitants and leaders of local non-
governmental organizations, farmers’
organizations, decentralized technical
services and various natural resource
management projects to develop propos-
als for improving existing techniques
and introducing simple and accessible
alternatives (Ba Diao et al., 2003) (see
Table). The proposals take farmers’
traditional knowledge into account,
along with suggested new techniques
and technologies resulting from research
and development projects. An intensi-
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Proposed modifications of pastoral practices

Activity Current practice/disadvantages Recommended techniques
Gathering Use of axe and fire Use of modern hives, smokers and protective equipment
honey o fire risk
e tree felling
* accidents (burns, bee stings)
e poor-quality honey
e death of bees
Feeding Exclusive use of natural pasture with no improvement Reintroduction of fodder species suitable for improving pastures (quality and
animals with * poor carrying capacity and lignification in the dry quantity)
fodder season Establishment of firebreaks
¢ bush fire risk Introduction of hay-making technique
* low rate of use during the rainy season Introduction of fodder crops into the rotation system for cropland
Straw gathering and processing
Feeding Cutting of branches and trunks of woody species Establishment of a fodder bank
animals with ¢ possible death of trees Use of multipurpose woody species that withstand cropping and lopping for

woody species

* regeneration problems
* biodiversity loss

Livestock Use of temporary ponds
watering * watering difficulties in the dry season
* major movements of herds and herders in search of
water (conflicts)
* high concentration of livestock in small areas
Dairy Extensive livestock farming
production ¢ low production

Meat production

* seasonal production

Pasture fattening
e space constraints
¢ long duration

fodder

Rationalization and regulation of cutting through application of a code of
conduct

Optimization of agricultural and agro-industrial by-products (e.g. processing
of straw)

Building of check dams to collect runoff
Construction of permanent ponds

Technique of total or partial stabling
Supplementary feeding in dry season
Health monitoring

Genetic improvement

Improved animal living conditions

Semi-intensive fattening
Rational use of agricultural and agro-industrial by-products

Semi-free-range

Improved animal living conditions

Supplementary feeding

Vaccination against main diseases (e.g. Newcastle disease)
Improved care of young to reduce predation

Improved clotting technique

Pasteurization, inoculation

Use of manual skimmer

Cheese-making for prolonged conservation (in isolated areas)
Promotion of domestic rearing of small animals (e.g. guinea fowl)

Poultry Totally free-range, no veterinary care
production * accidents from crushing (young)

e spread of diseases

* predation by birds of prey or carnivores
Dairy Natural clotting, traditional skimming
processing ¢ uncontrolled fermentation

e poor yields
Small animal Intensive killing of wildlife
production * reduction in wildlife populations

e risk of species loss

fication of production should help in
creating added value and thus ease the
pressure on the ecosystems that are to
be conserved.

The proposed techniques support con-
servation in different ways:

* Some reduce environmental deg-
radation by easing direct pressure
on natural resources. For example,
developing pondsandbuilding check
damstocollectrunoff willmake more
wateravailableandthusleadtoabet-
terdistributionoflivestockin grazing
areas.

* Some improve natural resources
by making them more productive
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or richer — for example the reintro-
duction of suitable fodder species
to improve grazing land, and the
establishmentoffodderbanks (mono-
cultures of legume, grain or woody
forage species planted to supplement
the natural vegetation).
Some economize the use of natural
resources by increasing returns from
the same resources or achieving the
same returns from fewer resources.
For example, improvements in pro-
ductprocessingsystems,especially for
milk, will lead to increased yields.
* Somerecyclewasteintoproducts. For
example, thetechnique of processing

straw for cattle feed not only helps
to process crop residues into meat
but alsoreduces methane emissions.
Similarly, theuse of agricultural and
agro-industrial by-products as feed
supplements during the dry season
increases milk production, maintains
or even improves the physical con-
dition of cows and calves and also
increases the quantity and quality of
the organic manure used to fertilize
the land.

CONDITIONS FOR CHANGE
Successful community management of
natural resources depends on a number
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of conditions. One is the modification
of laws and regulations governing land
tenure. The current land tenure system
favours agriculture over forestry or
livestock farming: agriculture justifies
exclusive use, whereas livestock farming
and the management of natural forests
do not. The laws need to be revised to
allow effective action at the local level to
balance land use systems. Intensification
alone cannot reduce pressure on grazing
lands if access to communal grazing
resources remains unchanged.

The second element is capacity build-
ing. Qualified staff are needed if the
anticipated outcomes are to be achieved.
The training of local people is thus of
fundamental importance. Training will
be supported by establishing pilot herds
in certain villages and by seeking volun-
teers from all villages to offer their herds
for demonstration of the techniques to be
improved. Farmers might obtain the most
expert technical assistance and advice
from regional livestock agents and vet-
erinarians, but for greater effectiveness,
livestock extensionists in villages or
groups of villages should be trained and
keptup to date for guaranteed proximity
and ongoing support. Capacity building
is also needed in environmental issues,
economics (trade, marketing) and good
governance (rights, organizational man-
agement).

Local government also needs to be

strengthened. It is increasingly recog-
nized that in the case of natural resource
management, authority and responsibil-
ity should be transferred to the lowest
level at which they can be exercised.
The consultation and direct participa-
tion of the local community often allow
local knowledge to be taken into account
and responsibility to be shared, so that
problems are identified and solutions
found at the local level.

Local or even national institutions
should establish rules and methods for
environmental resource management
and define access to such resources.
This requirement applies particularly
to extensive systems, where much of the
degradationis due to alack of regulations
following the breakdown of traditional
institutions.

Good water management improves
water availability and the distribution of
cattle in grazing areas (Ferlo, Senegal)

Increased productivity per unit area
would ease pressure on natural resources,
butitis plain that this cannot be achieved
solely through the development of con-
ventional resources (natural pasture,
local breeds). The livestock sector will
increasingly need external inputs, espe-
cially high-quality feed, but also more
productive species or varieties, better
animal health and investmentin livestock
production techniques in general.

A key element in intensification and
diversification of production is market
access. Development of dynamic mar-
kets can enable farms to be profitable
and thus permits generation of capital
for investment in soil and water pro-
tection.

Lastly, effective coordination among
the various projects at the various sites
is essential for visibility to the local
population.

SOME ACHIEVEMENTS OF PGIES

Between November 2003 and March
2004, three pastoral units, of 38 170,
66 420 and 79 850 harespectively, were
created in the Ferlo area with project
support (Ly and Niamir-Fuller, 2004).
These units were created in response to
the desire to restore collective ownership
of grazing resources and to preserve

Integration of animal
raising and market |
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Senegal, favours |
natural resource |-
conservation through
better recycling of
animal waste
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the mobility of herds, thus ensuring
good management and sustainable use
of natural resources in the fragile Ferlo
ecosystems. Flexible management plans
that take climatic variations into account
have been drawn up and implemented.

Sixteen community nature reserves
have been legally established at the
different project sites — five around
Niokolo-Koba Park, five around Saloum
Delta Park, three at the Ferlo site and
three at the Niayes sites.

Project support has been decisive in the
control of bush fires. Village fire-fight-
ing committees have been established
and sessions have been organized to
implement early controlled fires. Fire-
breaks totalling 368 km were created in
the Ferlo zone in 2004 (Directorate of
Forecasts and Statistics, 2005), and more
than 100 km of firebreaks were created
in the Saloum Delta between 2004 and
2005 (Ba, 2005). Existing firebreaks
have been rehabilitated.

Also in the Saloum Delta, the project
has assisted in developing 500 ha of
agrosilvipastoral systems. It has estab-
lished ten operational credit and savings
programmes to facilitate the funding of
projects to intensify agricultural pro-
duction and support income diversifi-
cation.

CONCLUSIONS

Better management of Senegal’s natural
resources is essential, given their high
level of degradation. The application of
repressive legislation in the past several
decades has not harnessed this decline.
The co-management model proposed by
PGIES should permit the main users of
the areas in question to have a greater
voice and more responsibility in envi-
ronmental conservation.

Livestock farming can have an impor-
tant positive role in the conservation
of natural resources. Grazing increases
plant biodiversity through the disper-
sion of seeds and reduces water ero-
sion by breaking up the soil surface, so
protected areas and community nature
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reserves should be made accessible to
domestic animals. In village lands, the
integration of livestock in the production
systems makes it possible to use natural
resources effectively. The animals use
poor agricultural produce, thus giving
it value, and their waste fertilizes the
soil while improving its structure, thus
avoiding erosion.

The PGIES programme is based on
the diversification and intensification of
production systems to attain the double
objective of making animal production
sustainable and feeding the population
while conserving natural resources. It
advocates improvements in traditional
production techniques as well as the
introduction of new technologies to pro-
vide people with sources of additional
income. However, these activities must
be supported through capacity building,
market development, increased invest-
ment in livestock farming and the revi-
sion of laws and regulations governing
the use of communal grazing land.

The achievements above show that
hope is justified as there are many oppor-
tunities for reducing environmental deg-
radation while taking advantage of the
vast development potential offered by
livestock farming.

/Il
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