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Recopnising Lhe eftectivencss of tradiliona] pastoral praciices:
Lessans trom » controlled grazing experiment in
Northern Senegal

INTRODUCTION: The original features ot the Widou Thiengoli
experiment

At the beginning of the 1980s, Deutsche Gesellschaft fiir Technische
Zusammenarbeit (GTZY introduced a new method of pastoral
resource managemend around the Widou Thiengoli borehole in the
Ferlo region of Northern Sencgal. The results of this cxperiment are
important for two rcasons.

The orviginal feature of this management model was that it was based
on the principle of sustaining 4 balance between available pasture and
stocking rates in a pastoral area which had been heavily privatized for
the purposss of the experiment. This is a relatively rare way of
working with pastoralists in the Western Srhel, in cemparison with
East Alrica where different foninulas for controlling smu::kmg density
and privatizing pastoral land have been tested.

Secondly, the system was monitored for twelve consecutive years in
order to¢ ¢check both the environmental impact and the socio-ceenomic
effecis, Armed with the information thus collectad, it is possible to
take an objective look at the relevance of such a medel to Sahelian
pastoralism.

' Qerpmn bi-lzlzml cu-upesration,
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1. BOREHOLES AND DESERTIFICATION IN THE FERLO
REGION

Ferlo before the bor
and hinterfand

The name Ferlo is gencrally given o a vasi recion in the north of the
country’ strelching from the Senegal river valley io the anclent
kingdom of Diolof to the west. This region is crossed [rom east to
west by the valley of the Ferlo, which dried out at the beginning of
the 19505 following the conswuction of the Keur Momar 5arr dam (o
the south of Guiers lake. The lateritic area {in the south-gast, on
cither side of the fossil valley of the Ferlo) is distinguished from the
sandy area of the Ferlo whose central part 15 usually known as
"Kooya", Tu the north, the name "Dieri® is given to a strip of about
fifty kilometres on either side of the "Waalo", referring o the atluvial
Formations of the Senegal River Waltey. From the "Diediegol”,
marking the border botween these two zones, herds can have access
to dry season grazing while continuing to drink from the river {Q.
Touré and J. Arpailiangs, 1986},

The absence of permanent deep water points 1n Central Ferlo, apart
From a limited number of traditional wells ("edanes"), meant that the
pasturs could only be used on a seasonal bass, Untyl the 1950s, the
region was therefore frequented by Peuhls from the Waalo or Dieri,
but only during the rainy season, using natural water holes to water
their lvestock,  The location of ralny season GNCRAMPOICATS WHS
closely linked o these areas of surface water, which set the pattern
of land occupation. On the other hand, in the dry season, the herds
had to move back towards the river in the north, as the water holes
dried out. This system of franshumance actually represented optimal
resource use, as livestock had access to green pasture and abundant
water practically throughout the ycar.



The advent of borcholes and the wranstormation of pasioralistn in

Central Ferlo

Pollowing the discovery of decp-iving underground water in the
12505, the colonial adminmstration proceeded o install a dense
netwark of high-yielding pastoral boreholes, equipped with pumping
stations. Considering that pasture is available to an animal within 2
radius of about 15 to 20 kilometres around 4 water point (Boudet,
1983), the grid pattern selected allowed optimal spacing between
boreholes.  Although it was inevitable that some areas of pasture
accessible from two different water peints would overlap, wasted
interstices between catchmenl areas were kKept to a minimum
{(Receveur, 1965). In 1953, the central z:;:m:: with its six boreholes
was designated a "sylvo-pastoral reserve” and plac:&::l under the
administration ol the Water and Forestry service, in order to protect
thiz fragile area from the expansion of groundnut cultivation (Tours
anct Arpaillange, 1986).

Atthat time, as in other Sahelian regions, modern systems of pastoral
water supply had to meet the demands of economic development.
Faced with & growing population and an expanding market for meat
for urban consumption and expert, animal husbandry was a priority
sector for intervention, The increasing number of water points in
kerding areas and the opening up of new pastures were to enable
erowing numbers of livestock to e kept.

In the Ferlo -region, the boreholes brought about considerable
transformation of pastoral practices. Being able to remain in the
Kooya throughout the year led to a reduction in transhumance towards
the viver in the dry season and the Peuhls became perinanent residents
in the area. Having been seasonal in the past, rainy season
encampments became more permanent structures.  The "wuro”
(camp) usually included several "palles”, each made up of ap
extended family under a "djom galle" (head of the Family)., With
increasing security in the area and the disappearance of wild animals,
the “wures” and “galles” tended (o spread outwards, while
mainkaining the water point networks as their home territories, A sort
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of "micro-nomadism™ came into being aronnd each berehole, as well
as from one borehole to the next, depending on the availability of
pasture. The resulrs of this can be seen to this day in the complex
pattern of land use, in which the pastoral areas exploited around each
borehole on a seasonal basis are closely interwoven (Barral, 1982).
Finally, the polarization of pastoral territory around boreholes also
altered pastoral practices: cattle were less closely waiched by
herdsmen, while family labour was, in theory, relisved of the work
of watering livestock,

The Ferlp_ region  in the 19705 oyer-graxing ﬁml apparsnt
desertification

The relevant abundance of pasture which characterized the 19505 and
605 was followed dn the 1970s by a dry period which seemead (o
demonstrate pastoralists’ inability to manage their territory rationally:
excessive stocking density led o over-grazing and. thereby, to
probably irreversible degradation of the rangeland around the
boreholes,  Pastoral inetficiency also found a theoretical basis in
Hardin's famous "Tragedy of the Commions" (1968), according to
which use of pasture accessible to everyone was incompatible with
individual herd ownership. In such a situation, each pastoralist would
try to increase size of his herd, thus obtaining maximuom personal
advantage while the loss of resources {water, pasture) would be
minuscule, as it would be shared amongst a large number of usees.
Such behaviour, if adopted by & large number of pastoralists, would
then result in unfimited growth in herd size and irreversible
derradatan of natural resources.



2, DEVELOPMENT SCHEMES IN THE FERELO REGION:
THE CONTROLLED GRAZING MODEL

A model for controlling stgeking denasity and assjpning exclugjve
individual rizhty over water and pasire to families,

Tt was apainst this backdropr that German bi-lateral co-operation bepan
the "Agro-sylvo-pastoral land use in Northern Senegal" project in
1975, This was initially focused on tree planting in the Ferlo region.
Amongst others, gum trees {Acacia Senegal) were planted, as their
ecOnomis value was recopnmized,  Howewver, in view of the mired
results of these tree planting operations, 8 pastoral component was
introduced at the bepinning of the 1930s. The idea was to try cut a
resotree management model which could effeclively combat the
apparent desertificatton around the boreholes. This meant controlling
use of pasture Dy maintaining moderate, constant stocking densities,
to enable woody species 10 regensrate and to prevent environmental
degradation,

Establishin
a s¥stemy for monitoring vegetation

The "controlled grazing" sxperiment bepan n V981 around Widouw
Thiengoli. This borehole, one of the six in the sytvo-pastoral reserve,
serves a grazing area of approximately 34,000 hectares. Beyond this
arg pastures accessible from neighbouring boreholes.

First of all, an experimental scheme was set up to the south of the
borehole, in an area of 1,500 ha.? which was divided Into six enclosed
200 ha. plots, Underground pipes brought water to drinking troughs
for the animals from a water ower Jocated close to the borehole.

A family of herders was settled on each plot with a contrel herd

—

T olochidiong 2H ha. a2l pside far regenendion aisd 100 ha, of Evestock roaites,
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whose size and species composition were strictly prescribed by the
project. In ovder to test several scenarios, three piols were assigned
a stocking density of 14 TLU/ha' (g herd of 17 cattle, 17 shesp and
8 poats). By way of comparison, density was increased on the three
other plots to [0 ha. per TLU, i.e. 20 cattle, 20 sheep and 10 poats.
The performance of these six "control” herds was (o be compared
regularly to that of animals located outside the schente, on rraditional,
i.e. communal, crazing areas. In order to maintain constamt stocking
density, control herds would theoretically receive supplements in the
event of a fodder deficit.”

¢ mall control sites were also identified inside and owtside the scheme,
in order to compare the effects of controlled stacking densities on the
herbaceous and ligneous layer. Regular vegetation analyses were thus
conducted uneil 1994 foilowing a detailed procedure.

Nxtensions to the scheme in 1985 andd

Over the next few years, three cxtensions to the scheme were
established to the north and west of the boreholes: 8,000 ha.,
including 750 ha. set aside for regeneration (1985), 6,000 ha.,
including 950 ha. set aside for repeneration {1986) and 4,200 ha.
{1989,

In the 1985 and 1986 schemes, individual plots of 1,000 ha, each
were enclosed, with underground pipes supplying animal watering
troughs, as in the case of the cxperimental scheme. Under the terms
of a contract with the project’, 2 total of 24 fapulies were settled in

3 Trogical Livestnck Units n fully seown animal weighing 250 kilns {Boadet dad Rivizes standurd, [EHXLVT).

4 Thede et supplemens werz mainky nunle up of riee Az fwith mulasses) and lick-stones,  lowecwcr,
sapply Taocdmne inlzomitlent vs of THES, abilipring pares oF the lepds b move sulaide the e paribicakal o=t in bad

TS,

* o partivular, thiz conezace ubliged e berdes o requeact 1he preseribcd glocking dnsily, dustock youog
wnimdls, reimburse 10% of wstahlizhieng sosis (wine beneinyg, pipevaork ol watening roughsh over LR yeTs,
pariieipite in osinlbining M spipment (repdiring l=rcing, wnker pipes tmatgzlis) aml he cespansihle for
sperating easds [walenny Gows, velennary prisds and livestogk fiadl),
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these areas with thelr herds.  In prineciple, these were to have a
stocking density of [0 ha. per TLU, with 500 ha of pasture heing
theoretically available per family herd. The sllocation of private plots
to pastoralists gave them exclusive rights o use the water and pasture,
On the other hand, for various reasons (inciuding bringing down
instailation anrd running costs), the 198% scheme allocated plots on a
coliective Dasis to the famiiies whe were already residing on the site.

Apart from monitoring the vegetation and herds oo the plots in the
experimental scheme, attention was paid to the economic viability of
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the model. This wainly involved assessing the pastoralists’ ability to
cover the installation. running and depreciation costs of a scheme with
the income from their animal production. Attempts were also made
to monitor the social dynamics resulting from the individual, exclusive
allocation of pastoral areas which had hitherto been ahared by the
whole community.

The area covered by the schemes (including the experimental one} is
thus about 20,000 hectares, or 36% of the catchment area of the
Widow borehole,

F he problem nf mat{:hmg_::.tncmwx with herbaceous predugtion
: ainfal]

Although they were "probably representative in terms of rainfall
variation" (Miehe, 1991), the twelve years from 1981 to 1992 were
characterized by extreme variability in rainfall and, thereby, in
prunary grass production in the experimental scheme:

FEAR I%ia

Painfu]| 354 07 | a4 e 1%

Wizl I| (1 4] i nin 15 WK ] 55 ] LTS Let
= Il

Sourgs: {992 Annucd Reporr, compilation of readings taken from 1981
0 1992 on the experimental plor (rainfall is expressed here in mm and
pasiure yield in kg of dry moaster per heciare),

At the Tevel of the region as a whole, the instability and
haterogeneous nature of annual pasture resources from one borehole
and one year to the next were also confirmed by maps of plant
production drawn up on the bagis of NOAA/AVHRR satellite images
backed yp by monitoring on the ground (CSE, 1989, 1990, 199],
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1992}, In such circumstances, constant stocking density proved to be
incompatible with the wide variations in available biomass from ona
year to anather. In good years, there was tou much pasture in
relation o stocking density. In bad years, stocking density was too
high and the herds were obliged to move out of the plots to survive
(Grell, in Dimanche er af., 1991). This meant that available fedder
was insufficient in three years, but under-used i four ycars, Finally,
stocking density and carrying capacity only really matched up in two
YERIS. :

Impact op grazing: more pegative than nositive effgpcts, especially on
the herbaceous layer

In view of this instability of grazing resources, maintaining a fixed,
conservative stocking density had very mixed consequences for
vepetation. As far as the herbaceous layer is concernsd, biomass
readings taken over the last few years show that primary herbaceous
production did not increase within the experimental scheme as
compared o outside, even i yeurs with adequate vainfall {Miehe,
1991, 1994). In fact, on the type of savannah which predominates
within the scheme®, a drop in the preduction level was noted in
comparison wikh the abservation sites located ouiside, Furthermore,
in 1993 after several years of drought, it was noted that herbaceous
praduction had recovered better outside the scheme.

Successive imhalances between stocking density and carrying capacity
also had various negative effects on ths quality of the herbaceous
layer. In good years, under-exploitation of grazing caused an
accumutation of unconsumed biomass which hindered plant growth in
following years, somctimes resulting in lower production.  On the
other hand, in years of rainfall deficit following sevaral rainy years,
there was an almost total loss of production due to the lack of seed
reserves of drought-resistant pieneer species.

* Runpeland witl Sclrenfliis grretiin uend Aristioie agiciliidix, weith agrrse shaubhy sleppe, dlen waosledd
[(typa TE3, Aucordibg to She ¢ lifiealion given by B, Walonza ond AR Diallin, LFT2).
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The guality of pasture and, in parlicaiar, the stability of the
nerbacecus layer seem to have decreased warkedly, in comparison
with communal grazing areas, especially in plots which were
undergrazed in good years. To be more specific, there has been a
thinning out of drought-resistant pioneer fodder species which are
palatabte to Livestock, hence a lack of availabie seed reserves in dry
years, At the same time, grasses which are only eaten as young
shoots in the rainy season are tending o increase, without providing
acceptable fodder reserves for the dry season. This phenomench
could be due to insufficient browsing in the rainy season and
hardening of the top soil due ta insufficient trampling by the animals.

After the safsfactory 1993 rainy seasen which produced biomass of
about 1 ton of dry matter per hectare, the latest measurements takcen
in January-Febraary 1994 seemed to confirm these trends (Miehe,
1994}, Within the experimental scheme, the helerogencouss natree of
the herbaceous layer is clearly seen. In favoured spaots receiving
adeguate water, a Dalanced combination of good quality grasses and
legumes i3 found, On the other hand, low production can be seen on
wide areas, with some grassces {Schoenefeldia vracilis] withering
lretore flowering, Outside the scheme, the herbaceous taver is more
homogensows and richer in drought-resistant pionecr jgrass species.
It is, however, lacking in fodder lagumes such as Zormin (which is
heavily prazed in bacl yvears),

Mixed but generally positive resubts for ligneous species

Since 1981, however, ligneous vegetation regenerated better inside the
scheme than owtsicfe, wheee such regeneration was only ceally
satisfuctory on the clayey solls between the dunes.  Nevertheless,
within the scheime, such repeneration is still slow and the resulis are
ouly positive on about half the monitored sites.  Yet, generally
speaking, the droughts of [983-84 and 1992-92 seem te have had
much more effect on ligneous species than stocking  densities.
Furthermore, in order to give & positive result for [igneous species,
vatural vepencoation would bave demanded that stocking density
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should vary according to tepography and be lower on the upper slopes
and tops of dunes. The regenerative capacity of trees and shrubs thus
seems to depend above all on rainfall, secondly on their posiion on
the contours of the dunes and, finally, on grazing intensity: at
unfavourable siles, the overall resulis for 1981/94 are negative, even
on fenced off sites (Miche, 1991).

Final observations in 1994 showed a strong Increase in Boscig
Senepalensis at all sites, which tends to indicate that the environment
is drying out naturally. If the presence of these shrubs is excluded,
nine of the fourteen observation sites located within the experimental
scheme have still not reached the feve! of ligreous density noted in
19E1. On the other hand, if the siands of Bescia are included, the
regeneration of tree species is greater inside the scheme than outside,
as only five out of fourteen sites are below the level observed in
1981, Orthe communaf grazing area, regeneralion is less marked but
not non-existent, as only two sites (out of five) show reduced ligneous
density and these arc Jocated at the top of a slope.

In conclusion, "the results clearly show that the hopes wvestcd in
controlled grazing with conservative stocking densities have nat been
realised so far with regard to regencration of the savannah, In other
words, the changes in vegetation which have occurred so far, as a
result of reduced grazing intensity, do not offer any advantages for
pastoralism™ (Miehe, 1991}, It is only during drought years and at
favouralle locations that quality of pasture within the experimental
scheme was better. Yet, this advantage ways offsct by large variations
in production and, in rainy years, by & thinning out of species adapted
to drought (Miche, 1994,

In order to avoid such negative effects, stocking density should ideally
be adjusted constantly to available annual biomass. Thus, the idea iy
the project’s later years of having flexible stocking levels within the
scheme only wemt to confirm the benefits of pastoralism  using
communal srazing areas, since thal strategy was already prevalent
outside the scheme (Grell, 19913,
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Controlled grazige_and animal_production; the effects gre probably

bengficial in ggod years, byt the animals® vulnerability increases in

fhe event of fodder shortages

In principle, animals were kept in tdeal conditions within the schemes:
2ccess 1o water at all times and no competition with other animals for
water or pasture (Tluczykont er af., 1991). Consequently, the
beneficial effects of controlled grazing on livestock condition could
appear in various ways: increased fertility, lower mortality rate, better
weight in the dry season or reaching breeding condition sarlier.

Nevertheless, these optimistic views must be qualified, On the one
hand, various difficufties in monitoring the control herds within and
outside the plots made it impossible to ebtain reliable data on the
comparative condition of the animats, especially the young ones,
Adqdwonally, while the scheme offers undeniable advantages in good
yi2ars (1o the extent that some herders considered it to be an animal
breeding-ground), the same did not apply in bad years if the animals
had to go outside. In fact, after having enjoyed a very protected
environment, herds in the later schemes turned out to be poorly
prepared for the normal conditions of comtmunal - grazing and
ranshumance. They were more frail, losc weight quickly and had
difficulty in tolerating being watered at the borehole only every two
days (Richter, 1991},

The observations made oy the Dahre Animat Science Research Cenrre
un Zebu Gobra catfle in similar situations tend o confirm that animals
coming from a protected environment often record a greater fall in
zootechnic performance. Mortality rates amongst young animals are
higher. Female fertility is more seriously affected than in herds ysed
Lo moving around.
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Coping stratecigs 0 the schemes: a complete takegver of the model
without loging the advantages of communal prazing, to the detriment
of other pastoralists,

Privatization an an individual basis of water and pasture within a
shared resource system had numcrous effects on the Widou pastoral
community.  These were analyzed by Richter {1991) and Touré
{1990, 1991, 1993), amongst others. It was, however, a complex
matter to decipher the processes involved,  Initially, the schemes
showed sipns of success. The forestry services recorded a good rate
af repeneration of woody species, whkile participating Tamilies
expressed their satisfacvion with this new management model to the
project. This apparcnt success is fargely responsible for the rapid
establishment of further schemes soon after the experimental scheme
wias seb .

However, in fack, it turns out that the {985 and 1986 schemes were
appropriated by a limited number of influential families and their
“clients". Such infiltration of the plot allocation process was all the
more plausible in that these families had rapidly imposed theniselves
as intermediaries between the population and the project who could
not-be by-passed (Touré, 1991). These unfortunale effects seem to
have persisted even in the 1989 collective scheme, although this had
aimed at correcting the anomaly by insisting that plots should be
awarded to residenls of the zone. Soeme major herd owners were
apparently able to get some of their animals onto the scheme by using
the names of other pastoralisls as fictitious owners (Tours, 1991).

If in fact most of the families benefitting from the project were well-
off and had large numbers of animals, mainkaining a fixed stocking
density in closed plots was not acceptable.  For such herders, the
scheme could only represent a portion of Individually-held pasture
within a much larger, shared pastoral arez: the scheme provided
unequalled comparative advantages, but access to the wider rangeland
was still essential.

In this way, coping stratepies adopted by pastoralists on the schemes
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show that the model was taken over completely, but that access o
communal grazing was retained (Grell in Miiller Hohenstein ez af.,
F986). The scheme constituted a protected arca which was used to
destock or restock herds depending on circumstances.  If the rainy
se2ason got off to a shaky start, the plot could be profitably used to
allow the herd from ouside to recover rapidly, - withowt any
competition from othey animals. In good years, dry season grazing
areas would provide fodder reserves o which i{vestock would be
driven in the lean season prior to the onset of the rains, in order to
avolid frequenting the overcrowded borehole and see out the most
difficult months in peace.

Such strategies cbviously implicd that stocking densities could not and
should not be enforced within the schemes. Attempts Lo put a stop to
these praciices in 1989, which led to the remporary expuolsion of a few
famiilies, were not adeqguate. Inany event, maintaining such measures
would have turned the project into a repressive apparatus.

On the contrary, optimum use of the schemes called for regular
movement of livestock to and from the plots and the outside, but this
wias a one-siled process: 4 herder with a plot in the scheme could
drive his animals into pastures usually frequentcd by other herders,
but the latter could not, vader any circumstances, go into the plots.
Furthermore, these [ivesiock movements generally resulted in an
increase in stecking density outside the schemes: "enclosure of other
pastoral areas since the bepinning of the experiment in 1981 led to
increased density on the remaining cpen spaces which are currently
shrinking sharply arpund the borehele", (Mishe, 19913 Thus, “"ths
enclosed schemes are protected at the expense of accentuating the
imbzlance: between lwestock and  available vesources n the
undeveloped area” (Tourg, 1994),

Animal movements are also reflected in the focation of the galle’.
In several cases, the part of the family living outside the scheme has
settled anly a few hundred metres from the entrance © the plots. It
i5 just as beneficial to bring the herd in from the putside and water
the animals inside the scheme. Qne can thereby escape payment of .
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watering taxes, as thess animals will not be accounted for at the
horehole.  All these advantages explain why a significant number of
discrect openings have been arranged around the schemes, allowing
discrete osmosis between the sreas. '

In such circumstances, relationships berween families who have been
allpeated plots and pastoralists outside the schemes are bound to be
strained.  [For the latter, there are many reasons for frustration:
having to share grazing with animals from the plots but with no
reciprocal rights; the need to go round the fencing to get to the
borehole: and non payment of watering taxes by herders from the
schemes. Quite logically, pastoralists outside the schemes are
demanding plois in their turn.  However, siich claims are mainky
motivated by a concern for equity, rather-than by the real advantages
offered by the schemes, whose many dangers they have come (0
realise: if all the busk were ¢nclosed, whatever would happen®? (Greil
in Muller Hohenstein ef ef., 1586). The creation of the 1983 and
{9086 schemes also demanded the expulsion of a large number of
tamilies who suffered serious consequences: foss of grazing, loss of
territory and loss of status (Thébaud er af., 1993).

'The various calculations made over the last few years also seem to
indicate the limits to the viability of controlled grazing. These
limitations are all the greater in that, theoretically, controtled grazing
would imply regular destocking of animals after weaning, while
retaining a few replacement heifers,

Thus, to quote Karsberger-Sanfil (1991), "controlled grazing as such
is not viable. The end product just about covers depreciation, interest
and the rumning costs of the infrastructure. This means that the
herder suffers a loss of assets rather than receiving income for his
work or profit on kis own livestock capital”. Eventually, the effective
self-financing of a plot by a herder could result in negative growth in
his herd,
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In many respects, self-management of the scheme has tuened out to
he di‘idppﬂiﬂ[iﬂba Maintenanee of fencing and coverasge of the
running costs have not actually been assured, thus showing the
pastoralists’ lack of interest in infrastructure of which they took
advantage mainly because it was relatively free of chares, The
contract concluded with the project was also ambiguous: rights over .
water and pasture were exclusive, but the land’s status as a pastoral
reserve made it impossible to sst up formal ownership or specify the
duration: of such rizhts.

d. LESSONS FROM CONTROLLED GRAZING: Recognizing
the effectiveness of traditienal pastoral practices

The limitations of carrying cgpacity a: NAZenien in non-
equilibrivm_systems

The concept of carrying capacity implies that production parameters,
especially with regard to livestock feeding, must be fully mastered.
Yet, ooiside some extremely privileped regions (such as the Niger
river deitz in Mali), the extreme variability of resources in the
Sahelian environment does not permit such mastery and hence the
establishment of a sustainable balance. On the contrary, Sghelian
pastoralism relies on operating systems whose equilibrivm s
perpetually unstable in the face of heterogensous resources which
cannot be predicted.  Pastoral mobility shows the constant need for
pastoralists to off-set the alternation of high and low productivity of
pasture, turning the hetercgeneous nature of resources to advantage
rather than banking on the latter’s stability or uniform nature (Behnke
angd Scoones, 1992}, '

In the case of Widou, the closed model of pastoral exploitation was
therefore unlikely to be able to resist external pressures, as is clearly
shown by the rapid spread of the herds towards the outside. At the
samne time, establishing individual, exclusive rights over pastoral
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resources led to the abolition of the principie of reciprocity, without
which pastoral cffectiveness s in jeopardy. Controlling stocking
densitivs also implicd that family herds in each plot should be totally
homogeneous, even in specics distribution, although this was not
realistic. The mode] thus also presupposed perfect stahility of the
human groups making their living from these herds. Yet it wiould

have been impossible to achieve such mastery of demography
(Thebaud ef of., 1993).

The icdea that the Ferlo suffers from permanent overstocking must also
be reviewed, Towards the end of the 19805, the sateilite data
analyzed hy the Centre de Suivi Ecologique, combined with aerial
surveys, showed that the Ferlo pasworal area tended to be under-
grazed in an average year, while grazing intenstty was much higher
in agricultural arcas (Prévost, 1989).

The difficulties of applying a closed model of water ang]l grazing
management on a large scale.

Extending this model throughout the Widou borehole arga (and
subsequently  to  other borsholes) would  also  have posed
insurmountibie  problems, Considering the Widou Thiengol
catchment area in relation to the resident population, dividing up the
land would have provided a usable area of only I3 ha. per person,
with no opportunity to move outside. Taking the generally aceepted
pastoral viability threshold of three TLU per person in the Weslern
Sahcl (NRLE, 19843, such an area would have only been adequate in
sxceptionatly good years. On the ather hand, it is known that an
open pastoral area allows higher stocking densities {0 be maintained
a5 a result of herd mobility (Sandford in Behnke and Scoones, 1992).

Moareover, dividing up into plots could not have taken account of the
heteropeneous nawre of the environment: differences in relief or types
of savannah, presence or otherwise of bas- fonds and [ocation of the
oot in relation to the borehole. Some plots would inevitably have
been faveured compared with others which would include less
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favourable combinations of key respurces, At the same time, the
constant evolution of human and animal numbers in the plos waould,
in theory, make it necessary either for the animals and people deemed
ta be surplus 0 move oy, or o tie size and boundaries of the plets
ty be constandy revised.

Spatial mobility  and  tlexibility: the key to effective _pastorgl
exploitatign and coptng with imbalapces

Herd mobility and flexible [and use strategies are therefore vital to
sucoessful pastoralism, even in the presence of 4 dense neiwork of
high-yielding boreholes which would normally allow stable animal
movements within the catchment areas. Where pastoral resources are
unstible and impossible to predict jn advance, the distance that the
anititals must travel to feed Is bound to be differcnt in good and bad
years, By way of exampie, U 2 borehole’s management plan allows
for a density of 5,000 TLU, this will be correct in & nonmal year,
with about 6 ha. per TLU. On the other hand, in a vear of very low
rainfall (145 mm), about 100,000 ha. would be needed (i.a. a radius
of about 13 ki and some livestack wauld be almast ceptain to dig
before the rains came, With rainfall of 1{{} mm, the optimum density
would have to come down to 300 TLU and a usable radius of more
than 3¢ km would be needed, which is hardly congelvabde, especially
ags other water points are likely to be competing for this space
{(Boudet, 1983},

Vartabiitty in the level of grazing resources in Widow over the period
considered was virtualiy on a scale from one to ten depending on the
year. Even the utoplan application of a very low density of 20 ha,
per TL would not have stopped the pastoralists having to leave the
region regularly. Furthermere, such & policy would have implied
emplying the pastoral area in question of more than half its liveslock
and popuiation (Tye, 1994).

In such circumstances, it i3 extremely difficult to estimate an ideal,
sustainable stocking density, even over one year.  According to
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experiments conducted by Valenza and Fayolle (1965} in Northern
Senegal with Zebu Gobra cattle in the 19605, 3.4 to 8 ha. were
needed for a 200 kg animal. Due to the variable guality of grazing
depending on season, a constant density based only on rainy season
and post-rainy season poiential could not be maintained throughout the
year, on pain of affecting the maintenance and production level of the
animals. '

Animals and the natural covironment: 3 necessary synibjosis which is
mutually benaficial :

The experience of Widou Thiengoli also shows the need to take a new
look at the impact of herding on the natural environment and to see
its megative etfects in context. It is a delicate matler to grasp the
notion of land degradation (Warren and Agnew, 1988), especially
with regard to pastoral Jand whose primary prodoctivity depends on
numercus factors. In Mali, the work of Hiernaux apnd Diarra {1993)
in monitoring 30 sites in the Gourma region with different climatic
conditions, soils and pasture, over the period [984-1993, showed that
the herbaceous layer was in tact remarkably resilient and that it was
able to recover rapidly when rainfatl returned @ normal,

The work conducted in Widou would seein to indicate that in a
situation of extreme variability from year to year, rainfall and the
aridity factor have a more decisive effect on grazing than animal
numhers, whose influence may in fact be only. secondary (Miehe,
1991y, It is intportant that the available biomass should be consumed
by animals, since this favours the growth of new stocks as well as
the regeneration of woody species through digestion of their seeds by
animals. On the experimental scheme, such regeneration proved to be
less marked in fended off arcas than al the observation sites where
animals were presenl. o

-
A
-

The smount of biomass available at the end of the rainy season must
be able to sustain the [ivestock until the next rains. If the rate of
consumption during the rainy scason is too rapid, the animals rather
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than the natural environment will suffer. In the rainy season, the
effect of the antmals™ passage on the vegetalion will depend on
varipus factors such as duration, soil structire and water retention
capacity and the herbaceaus species presant. For annual species, the
risk of damage by grazing is particularly serious at flowering time,
However, many species are naturally protected from the teeth of
livestock during this period, by thorns and spikes {(Hierpaux and
Diarra, 1993},

In the rainy seascn, grazing may also have positive effects on the
stalility and diversity of primary production. FPlot monitoring at
Widou clearly showed that browsing and trampling can foster the
eatablishment of resibent annual species which are palatable fo
livestock, especially on sandy scils. The animals® hooves can in Tact
help to bury the seeds and facilitate their germination dus to better
pengtration of the soil by the first rains (Boudet, {987).

Finally, it is very difficult to establish an indisputable correlation
between the evolution of the patoral environment and stocking
density. Apart from the climate, other parameters may also have a
decisive influgnce: routes lollowed by pastoralists, herding technigues,
e predomimance of certain species and, above all, the diversivy of
types of savannah each having different repeneration potential
depending on their original condition.”

Pastnoral ﬂﬁxlhlllw in spatial_terms as. well a5 in anun_lﬁ_ﬂ.‘:_l.dm

the ce of sn

implicatiops.

in general, waler and grazipg maragement cannot e divorced from
the context of the pastoral economy and the ways in which pastoralists
adapt to imbalances. It was with this in mind that the project
proceeded with a "heaith check”™ of the project area during 1994,

T oComatient From M, Srouzss, ORSTOMDdEar dunpp the sminar on the "Sylvo«pablord devalipment
tnuda] ™ held st ibe Haolel Sesnngh in Dokar on 22nd Aprel 1904 §mee qbsy 5, Miche, L190d),
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carrying out detailed surveys around the Widou Thiengol borehole
and the neighbouring Butsyni borehale for comparison, Making such
an assessment was all the more important in that after several years
of intermitient transhumance, the good 1993 rainy season had brought
herders back to the area. At the same time, a detailed study of
livestock rearing and marketing In the borehole area was conducted

(Tyc, 1994},

A total of 52 galles were surveyed during the assessment®, each of
which, from a pastoralist perspective, represented a coherent socio-
economic unit (Bareal, 1982, Santoir, 1982). With regard to herd size
and composition in animal species, the growing importance of sheep
and goats in the domestic economy is immediately obvious, even
though farge livestock still constitute an important part of the herds.
Amongst the galles surveyed in Buteyni, the average ratio is 3.7 small
ruminants for 1 bovine, as against 4 in Widou. By way of
cotnparison, the ratio established by Santolr in 1978 for the Dieri
Peuhls of Tilie Boubacar was only 0.87 {Tye, 1994). This herd
siructure means that sheep predominate. In Buteyni, for instance, the .
average ratio in the surveyed herds ts 2.8 sheep for | bovine and |
poat, with a virtually identical ratio between these last two species,

As far a5 the household econcimy is concerned, this development is
entircly consistent with market conditions and the need to manage the
considerable variations in the level of grazing resources. Shecp
command a high price and are easy to market through well-established
and effective channels. Moreover, these herds can be rebuilt guickly
after drought. Smafl ruminants (hus represent & way of maximizing
market opportunities and managing resource imbalances more easily.

The relationship between family and herd size worked out at average
availability of over three TLU per person in the surveyed galles,

% Tncluding 33 in Baleym and 1% in Widng Thisngedi. The latl=p satiple included hecders From the sclismes
us wedl A5 thmilies oadside L,

23




although this masked important disparities.” However, the presence
of small ruminants is decisive: with the same TLU availability, a galle
with fewer catite, but a farge mumber of small ruminants {especially
sheep) will be in a better cconomic position than a herder with a
larger ratio of large 10 small livestock., Dlepending on productlivity
and market conditions, shecp may provide a return of more than
6,000 FCFA per year and per amimal 1n the terd against about 15,000
FCFA per bovine and 3,000 FCRA per goat, including dairy produce.
Calculated by TLUY, financial productivity amounts to 19,675
FCEAfTLU for catile, 38,650 FCFA/TLU for goats and 60,495
FCFA/TL for sheep (Tyc, 1994),

The structure of sheep flocks surveyed around the Widou Thisngoli
and Buteyni borcholes confirms the intensive off-take of young stock,
particularly of males, The same observation can be made for goats,
with animals being quickly sent to market, and most especially young
females, which suggests a voluntary strategy o limit the size of these
herds on the pari of pastoralists (Tyc, 1994).

However, kceping small ruminants means strict organization of family
labour in comparison with cattle who are often left to roam free.
Goats, and especially sheep, wust wswally be watered ot the camp and
watched by a shepherd while grazing. The work of collecting water
from the borehole in inaer tubes and trapsporting this water daily to
the camp is very timeg conseming, especially for women., Labour
constraints can be ortieal where herding 1s concerned, soihat families
inCreasingly resort to paid herdsmen, especially for sheep {Thébaud,
1954},

Furthermore, the mubiiity of small ruminants and their ability to go
for long periods without water are less than that of gattle, In the
event of a borehole breakdown, the risk is thus considerable. While

* AE un illustration, in 3T% of the palbes stirveyes) 8t Widoe Thicngali and 52% in Buteyni, svailabalily
was dusi Uan thres TLU per person in e Pamily,

u Comversion W TLUS weak inke aesonl the aeiebc chiaracteriqics of ths species conecined, uqﬂ:i—ﬂ[l_:r’
shesp.
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cattle can more easily fafl back on a neighbouring borehole, the
situation for small ruminants becomes criticat 1f they have to go more
than several days without water. The choice of Tocation of the galle
in relation to the various borehoeles is therefore decisive (Thébaud,
19947 '

Finally, small livestock must be fed on a combination of grass and
tree  species, in the abscnee or scarcity of which temporary
transhumance w better provided areas may be necessary. This applies
especially o Zornia Glochidiata which, when it becomes scarce In the
rainy zeason, tmay cause herds to travel outside the area. In the dry
season, grass and browse resources in the fas-foads are essential,
When the project followed up sheep and goats as they grazed at the
end of the 1993-94 dry season, the importance of Caletropis Procera
as fodder seemed to be confirmed, although this is less prevalent in
the area than Acecie Spp. and Bafanites {Thébaud, 1994). The
research work conducted by 1SRA/Dakar on this plant, despite its
reputation of not being very palatable to livestock, supports this
observation (Fall, 19%3).

Securing pastoral land rights and access to fall-back areas jn deficit
vears: the importange of 4 Favourable institutional _envirominent

Physical mobility, economic flexibility and optimum management of
inter-annual imbalances would thus seem to be essential conditions for
pastaral success in nen equilibrium systems, For the Peuhls of the
Ferlo region, az for many other Sahelian pastoralists, success depends
on being able 10 move around. Analysis of the strategies emplayed
in 1992-93 by the herders surveyed in Buteyni and Widou Thiengoll
confirms the imporance of belng able to move outside the area in
case of drought; there was a mass departure of herds towards a strip
of land located to Lhe south and south east of the Six Borehole Sylvo-
pastoral Reserve. This migration strategy seems to have paid off for
cattle, since a lares proportion of the pre-drought numbers survived.
For small ruminands, despite heavy ofl-take, the sheep and geat herds
hud been almost entirely reconstituted at the time of the surveys six
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months later,

However, in view of the current pressure from agriculture in Senegal,
it is clear that pastoralists® ability to fit themselves into southern
regions will come up against an increasing number of obstacles:
reduction in fallowing and hence in interstitial grazing, together with
growing interest in agricultural by-products by farmers for their own
animals or for sale. Additionally, temporary access to fali-back areas
relies above all on the ability of te Ferlo pastoralists to negotiate
their right to stay and to offer some compensation in return, Their
bargaining power is inevitably related to the sratus of the sylvo-
pasteral reserve and the inability of its pastoral inhabitants to control
the entry of herds from southern resions or the river.

As rice farming develops, the Senegal river valley cannot provide a
viable fall-back area in the event of a crisis, or even at normal times,
and given the Diama dam, there is uncertainty whether water will
ever flow again in the Ferle valley. The ability of the Ferlo herds to
cross the valley in future in the event of droughe is difficult to assess,
especially if the banks are placed under intenstve cultivation. Another
danger comes from the inevitable development of animal kusbandry
by farmers along the Ferlo valley using income from agriculture.

These herds will have to be sent regularly into the central Ferlo to
take acdvantage of grazing there, which means additional animal
pressure against which the Peuhls of Central Ferlo have few means
of proteciing themselves. Here again, the status of the reserve is at
issue because it cannot guarantee protection apainst the arrival of
these herds, ar even against clearance for agriculture, as the case of
the Mbepué forest clearly showed {Schoonmaker Freudenberger,

1991}

This controlled grazing experiment has shown that pastoral resource
management cannot be dissociated from the wider epvironment: rainy
season rangeland and networks of dry season water points, not to
mention market sites, temporary fall-back or long-term migration
areas (Marty, 1989},
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CONCLUSEON : Supporting pastoral self-reliance

The experience of the Widou Thiengoli controlled grazing model is
a Tich source of guidance for managing pastoral areas in West Africa.
It shows the limitations of ready-made pastoral management systems
taken from elsewhere which assumes that herders are incompetent.

Amongst other things, sustaining a balance between stocking densities
and annual grazing implies that such density can be checked and kept
under contral at atl times.  Of necessily, this concept can only be
applied within a defined area, which is marked out and voluntarily
closcd off for the benefit of individual families or a restricted .
community. As a consequence, herds can only be kept within an
enclosed area if the level of resources is tolally stable from one year
it the next (Schaeffer and Samberger, 1992, Thébaud, 1554).

The Sahelian cnvironment is characterized by great instability and
dispersal of its resources. In the absence of mobility, herds would be
decimated in a bad year and the hunan population whose livelihood
comes from those herds would be reduced to helpless destitution.
However, such maobility is hard to reconcile with exclusive rights over
water and pasture, especially if such exclusiveness only benefits a
minority of herders. The experiment conducted at Widou shows that
a high social cost sccompanies the indisputable ecological cost.

Having drawn these lessons, the German commitnient to central Ferle
will be maintained, despite the difficulties encountered. Over the next
few years, activities will. follow a completely different direction.
Instead of assuming that pastoralists are inefficient and require
modernisation, the programme will try to alleviate the constraints
faced by pastoralists, through an integrated approach to pastoral
systems including not only water and grazing, but also the household
economy (Grell, 1993},

Far from constituting a comfortable return to "laisser faire" after a
failed attempt at intervention, this means making sure that the
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fepislative and institutional environment 5 Favourable wo pastoralism
iet the Ferlo region.  This is a complex manoeuvre, not without risk,
as it touches on the issues of decentralization, pastoral lund rights,
effective community participation and the linking up of ditferent levels
of Intervention (national, regional and locald. At the same time,
activities must also be co-ordinated with other danors in neighbouring
regions, since access to fall-back areas is wital for (he Ferlo
pastorabists,  Such an agenda teguires wot only wying o learn the
sometimes bitter lessons of the past, but also counting on the
professionalisnt of the pastoralists instead of condemning them oul of
hand,
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