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CHAPTER I INTRODUCTION 

Many studies of rural Senegal paint a bleak picture of agriculture, the land, and the 
livelihoods of populations trying to make a Iiv~ng from these degrading resources Rural 
people speak harshly of the difficulties In thelr lives and the dally challenge of provid~ng 
food to their fam~lies through twelve months of the year The tenor of conversation 
changes, however, when people reflect on therr l~ves In the past and as old people thlnk 
about conditrons durlng their youth Certainly, there are harsh memories often of 
pestilence and uncontrollable maladies But the dominant recollection IS one of a 
productive resource base, few worrres about food in most years, and an abundance of 
milk, grains, and fruits to satisfy the cravlngs of the village youth 

This pleasant picture is not a photograph from the dlstant past in Kandia Rather it 
represents the current reality for many of the approx~mately 450 Inhabitants of this 
Fulbe community in the Upper Casamance The chlldren of Kandla are chubby and 
clear sklnned, many of them having virtually unlimited access to mllk from the hefty 
cows that spend a portion of the year in the cool darkness of the forest that abuts the 
villages lands to the south Granaries are full and many families contrnue to produce an 
agricultural surplus that IS reinvested In cattle or small ruminants 

Figure 1 Location of case stidy in Senegal 

Kandla's relatlve prosperrty derives from the population's continued success at 
integrating the product~ve elements of its l~velrhood system notably crop and livestock 
production Famllles who balance the production of cattle and crops have little problem 
feedlng their families throughout the year and the more prosperous regularly produce a 
surplus for reinvestment Those families who for one reason or another have not 
achieved this integration (do not own cattle, for example) are notably poorer than the 
rest of the village They face a struggle to provlde food throughout the year that is not 
unlike the challenges that typically confront villages further north as described in the 
frrst paragraph above 



There are clear slgns, however, that the system that has been so effectrve in Kandia IS 

currently under threat If the Integration of Ilvestock and crops IS the key element to 
therr prosperity, ~t IS equally clear that the livestock portlon, In parhcular, depends on the 
continued health of the "Kandra" Forest The forest plays a crltlcal role In the lrfe of 
Kandra's Ilvestock, provrdrng food and shelter durlng key perlods of the year Livestock 
rarslng will become a perilous undertakrng ~f the forest IS no longer there to provlde 
these essentral Inputs W~thout the I~vestock, agricultural production will suffer dramatlc 
declrnes 

The forest of Kandra IS a common property resource used by a large number of local 
vlllages, as well as rmmlgrants and passers by from outslde The forest IS currently 
under threat as cultrvators from vlllages in the area seek to expand therr flelds onto ~ t s  
fertile sorls More serious than the absolute number of hectares belng converted to 
farmland (thls pressure IS somewhat reduced by the relatlve remoteness of thrs zone), 
however, IS the anarchrc fashron In whlch thls "development1' IS taklng place There is 
no plan that takes Into conslderatron the needs of cattle, for example, much less the 
crltlcal role of livestock In malntalnlng the overall health of the llvelrhood system 
Hence, there IS the lmmrnent Ilkellhood that the forest wrll be cut In two (greatly reducing 
~ t s  utlllty) as expanding flelds from the vlllages of Kandra and Wolodou converge to 
cover the narrow channel that currently connects to two arms of the forest 

Thls study examines the lnteractron of human llvel~hoods and envrronmental change In 
and around the community of Kandia It looks at how exogenous factors, such as 
changlng ramfall patterns have affected the local envlronment and resources and how 
the residents have adapted thew lrves as a consequence Thrs, In turn, has had various 
effects on the envlronment, the resource base and people's management and use of 
those resources Whlch forces are pushlng people to protect therr resources7 Whlch 
others create rncentlves for them to cut trees and plough under new sorls wlthout 
apparent consrderatlon for the longer term rmpl~catrons of such acts on thelr -- and therr 
descendants' -- well-be1ng7 After descrrbrng the sltuatlon In Kandla and its evolution 
over the past 50 years, the study concludes by analyz~ng the impl~cat~ons of thls 
lnformatron both for the local population and for local and natlonal land use plannrng in 
Senegal 

Context 

Thrs case study IS one of several carrred out as part the Long-term Environmental 
Monitoring In Senegal Project Co-flnanced by USAID and the U S Geological Survey's 
EROS Data Center (EDC), and Implemented by EDC and the Centre de SUIVI 
Ecolog~que (CSE), thls project has carrled out extenswe mon~torrng of natural resources 
and land use patterns In Senegal In order to better understand the complex dynamrcs of 
change In seml-arid troplcs The monitorrng, as carrled out by EROS staff and therr 
Senegalese collaborators, has lnvolved use of rnformatlon collected by remote sensrng 
(satellite and aerral photographs) as well as extensive fleld work rncludrng the collection 
of physrcal rnformatlon about solls, vegetation, land use practices, and blodlvers~ty at 



over 600 srtes rn all parts of the country (Tappan and Wood, 1995) Thrs rnformation 
provides a remarkable record of changes In physical and land cover parameters over 
the last 30 years Frgure 2 presents a satell~te image of the eastern Kolda Regron 
covering the Department of Velrngara Images such as this one were used to study the 
changing land use patterns 

It IS important to polrcy makers, development workers, and --ultrmately -- to local 
populatrons, that changes in physical parameters be obsewed and recorded This type 
of rnformatron has certarn Iimrtations, however By itself, rt does little to explain the 
complex causes that have led to obsewed changes In the environment and neither is it 
of much help in explaining the rmpact of these changes on local populations Some of 
the observed changes can be drrectly lrnked to exogenous physrcal factors such as 
changes in rainfall quantity and patterns But human interaction with the environment 
at the local level also clearly has an impact And this Impact IS part of a crrcle of 
change where changes in resource avarlability (whether soil quality, tree density, or 
biod~versrty) rn turn have an rmpact on people and therr lrvelrhood strategies As 
resource availabilrty and human needs change, so do people's strategres toward 
resource use The envrronment again changes forcrng people to adapt new 
strategies and so the crrcle contrnues 

For several years, the author and others have been workrng closely wrth EROS staff to 
consider how other types of information might be gathered that would begrn to tie the 
physrcal observatrons with socral analyses in order to better understand the Issues of 
cause and rmpact outlrned above From these discussions, the EROS team decided to 
carry out several case studies In areas where prelim~nary analyses of the physrcal 
parameters suggested that further socral research would be particularly illuminatrng in 
understanding the interaction of humans and their envrronment The case studies were 
to be carrred out using Rapid Rural Appraisal (RRA), a qualitative, partrcipatory 
methodology that attempts to tap local people's ~ndigenous knowledge In this case, 
such rnformatron was critical to understandrng therr strategres for managrng natural 
resources and the ensuing rmpact on the environment 

RRA IS a method that helps outs~ders establrsh a rapport wrth local populatrons and, 
through a highly intensive period of field research rn a given srte (generally a vrllage and 
~ t s  territory), to explore interactrons between multiple variables The research team lives 
In the vrllage during the research phase (typically from 5-8 days), uses a variety of tools 
and technrques to gather informatron, and works with drverse groups of people as well 
as rndividuals to better understand the range of experrences and perspectives that exist 
wrthin a given communrty (see Figure 3) Each of these elements contrrbutes to the 
team's ability to move beyond superficial explanatrons and to probe more deeply into 
the underlying strategies that rndividuals and communitres use in therr management of 
resources 

The approach taken by RRA studies (focusing on a single community and its 
surroundings but going into considerable depth) is very drfferent from the remote 



Flgure 2 Satellite Images were analyzed at the EROS Data Center to study and map land use and 
land cover changes over trme in the Department of Vellngara (boundary overlard) This image was 
acqurred by Landsat 5 on November 5 1990 Forest or dense vegetation drsplayed as red (or dark 
gray ~f recently burned), whereas llght areas typically represent cult~vat~on or recently fallowed flelds 
Note the nng of agricultural activltles around the Anambe Basrn (D) and the agriculture In the south 
drlven by immigration from Guinea Conakry and Guinea Bissau (A) The llmlted agriculture that 
exists In the east is drlven largely by the Influence of the rapidly growing religious center at Medlna 
Gounas (C) and the Increased efforts to expand cotton production (B) 

Flgure 3 The RRA team observes a historical matrlx exercise carried out by the Kandia villagers in 
which the natural resource and agricultural trends of the territory are assessed (see Frgure 14) 



senslng approach whlch tends to view the physlcal surface character~st~cs at local to 
regional scales but does not adequately capture the socioeconomic dlmenslons of a 
study area Thls makes the marriage of the two methods particularly Interesting since, 
wh~le there should (rf both methods are used accurately) be a certa~n l~m~ted amount of 
overlap In the lnformatlon collected by the two (useful for cross-check~ng or 
"triangulating" In the llngo of RRA), for the most part the two methods will be collect~ng 
dlfferent klnds of lnformatlon In most slmple terms, we m~ght think of the remotely 
sensed ~nformatlon as tellrng us what IS happen~ng over a geographic area, whereas 
the RRA provldes much greater lnformatlon on the how and whv by taking a closer look 
at a glven slte 

The advantage of comblnlng the technlques will become evldent from thls study In the 
first place, analysls of the spatlal ~nformatlon (based primarrly on satellite and aerlal 
photos) can be used to focus on areas where (1) there are dramat~c differences In land 
use, result~ng In dlfferent resource patterns across a glven ecolog~cal zone or (2) there 
are s~gnlf~cant changes over time In the quality or quant~ty of resources as monitored by 
remote senslng Both of these are ~ndrcators that there may be an ~nterestlng story of 
human-environment Interaction to be explored further In thls way, the spatlal 
lnformatlon can be used to focus the intenswe, s~te-speclfic RRA on areas where the 
most lnterestlng lnformatlon IS llkely to be obtarned 

The purpose of these stud~es was mult~fold The team was Interested In gathering 
lnformatlon on several sallent lssues concerning environmental change In Senegal It IS 

hoped that thrs lnformatlon will ~llum~nate some key lssues that concern pol~cy makers, 
donors, projects work~ng In areas where these lssues are relevant, and will ultimately 
serve the local populat~ons who are In a dally struggle to marntaln thew llvel~hoods and 
the resources essent~al to therr l~velihoods Of equal Importance with the ~nformatron 
gathered In the part~cular s~tes, however, is the demonstration of the ut111ty of comblnlng 
technlques that are quant~tat~ve and "top-down" w~th those that are qualltatlve, 
partlclpatory, and "bottom-up" In the~r approach We hope that these ~llustrations will 
help others who are worklng on resource management lssues to see how these 
complementary approaches mlght be used In thelr project and planning actlv~ties 

Methodology 

The study In Kandla took place over seven days between February 3 and February 9, 
1996 and used Rapld Rural Appraisal (RRA) to gather the lnformatlon In the village 
The team spent the entlre week In the vlllage, lodglng w~th the fam~ly of the Chlef, 
Koutch~a Balde The time In the fleld was dlvlded between research actlvltles wlth the 
v~llagers (~ncludlng part~cipatory maps, a transect, varlous seml-structured ~ntervlews, 
wealth rank~ng, and a h~storlcal proflie and matrix), review of secondary materials 

'For more examples of others who are workrng on comb~nlng these remote senslng and 
part~clpatory research methods, see Cultural Survlval Quarterlv, W~nter 1995 



lncludlng reports on the area and aerlal and satelllte photographs, and ongoing analysls 
of the lnformatlon belng gathered Before leavlng the vlllage, an lnformatlon and 
feedback sessron was held for all Interested communrty members (approxlmately 35 
men and women attended) to report back on the flndlngs of the research and to sollcrt 
any addltlonal reactions from the population on the prellmlnary conclus~ons of the study 
as presented In the meetlng 

The selectton of Kandla was made from a prellmlnary analysrs of spatral lnformatlon 
(satelllte Images In partlcuiar) whlch suggested that thrs area of Senegal IS one that IS 

undergotng rapld envlronmental change as lndlcated by h~stor~cal analysls of land cover 
and land use patterns Two members of the team then conducted a prellmrnary vlslt to 
the area to assess the sultablllty of varrous sltes for conducting the case study Crlterla 
Included the Interest of the local populat~on In partlcipatlng, the apparent Interest of 
envlronmental Issues In the area, the loglstlcal appropr~ateness of the ate, and whether 
~t seemed to represent typical patterns of land use and envlronmental change In the 
area Sltes that were for some reason hlghly atyp~cal due to thew geographic sltuatlon 
or soclo-economlc factors were excluded from conslderatlon 

Team Composlt~on 

The research team for thls study was comprised of the following lndtvlduals 

Karen Schoonmaker Freudenberger, socro-economist (Team Leader) 
Amadou Hadj, geographerlland use planner 
Tamslr Ndlaye, hydro-geolog~st/geograp her 
Gray Tappan, geographer, specrailst In remote senslng1GIS 
Mamadou Hady Dtao, translator/llteracy trainer 

We felt part~cularly fortunate to have a translator who was both hlghly skilled at h ~ s  
metler but who also knew the region well from personal expertence and had 
considerable Interest In the study and the research process He was lndlspensable to 
the study The team was also accompanied by a babysltter and the daughter of the 
team leader, both of whom contributed substantially to the amblance of the study and 
our lntegratlon Into village lrfe 

L~rn~tat~ons of the Study 

The team was generally very pleased wlth the process and the outcome of the study 
The residents of Kandra expressed great Interest In all the actlvltles and part~clpated 
wlth enthusiasm from beglnnlng to end Unfortunately, whlle women seemed Interested 
rn the proceedrngs, they tended to s ~ t  toward the back of most actlvltles and to observe 
more than to partlc~pate Thls blas was partly but not entlrely compensated by several 
actlvlttes that were conducted exclusively wlth women 



There was a significant expectatron bias that was partrcularly felt when we carried out 
varrous wealth ranking actrvitres It became clear that people were deliberately 
overestimating the degree of poverty In the village rn order (they hoped) to attract more 
outside asststance The team was able to compensate for this bias by carefully 
triangulatrng all information, and takrng special pains to verify any lnformatron related to 
wealth and well-being using a variety of different techniques 

The team felt that it would have been useful to have had a team member with greater 
experience In livestock issues since these comprised a major part of the study 

This chapter concludes with a brief introduction to Kandla, its history, people, and 
environment 

A Proflie of Kand~a ~ t s  people and ~ t s  env~ronment 

The populatron Kandia IS a village of 482 rnhabitants located 15 kilometers west of 
Vellngara In the arrondissement of Kounkane, the Department of Velingara, and the 
Region of Kolda in the area popularly known as the Upper Casamance The population 
IS comprised principally of people from the Fulbe (Fouladou) ethnic group, a few Fulbes 
from the Fouta region and several Mandinka famrlies The cattle populat~on, estrmated 
at roughly 900 heads, now roughly doubles the human population Established in 
approximately 1865, Kandra was the first village in the area and was settled durlng the 
time of the famous Fulbe warrior Moussa Molo who encouraged hrs followers to found 
villages that would help to secure his dominion Unlrke other vlllages that are 
dominated by a few famllles, Kandia has been settled progressively over the years by 
people of different origlns and backgrounds, a fact that makes even more remarkable 
the soph~sticated and unified approach to resource management that characterizes the 
village (to be addressed further below) 

In the perrod since the installatron of Kandia, other villages have been attracted to the 
area and between the 1930s and the 1970s there was a significant increase In both the 
number of vlllages and the total population of the area (see Figure 4, Historrcal Profrle) 
The area experienced a "boom" period durrng the 60s and early 70s when the maln 
road from Kolda to Velingara passed through Kandia and the village hosted a lively 
weekly market (lume) that attracted people from throughout the region 

All thrs changed in 1980 when a more southerly route linkrng Kolda to Vellngara vra 
Kounkane was paved The old dirt road raprdly lost business and fell into disrepair 
The lume ceased to ex~st and public transport stopped uslng the road to Kandla It has, 
wrth time, become virtually impassable durrng the rarny season This has had several 
effects on the vlllage and its lnhabrtants Psychologically, the residents who have 
known their vlllage to be a central gatherrng place in the past, feel very much rsolated in 
the current situatron While the drstance to Velingara, a town of some 14,000 people 
(1 988 census), is not great, the lack of public transportation makes access difficult The 
prrnclpal weekly market for the region is now in Dlawbe, 30 kilometers to the south 



Frgure 4 Historical Prof~le 
Kandra 

c 1865 V~llage of Kandia founded by D~atta Balde accompanied by Dledy Sabaly and Moussa 
Condlera, Crops cultivated m~llet, rice, malze, groundnuts (very few) 

Neto was second village founded In the area 

c 1920 Diatta left for The Gambla 

The Mbaalo famlly joins Kandla 

c 1925 Beg~nnlng of major groundnut productron, younger villagers begin season mlgratlon to 
peanut basis to work groundnut fields 

1935 1 st cattle vaccination campalgn 

Samba Dlallo famlly arrives from Fouta Djallon 

Beginning of perlod marked by major immigration to area and foundation of other villages 
Sare Demba, Sare Fily, Sare Samba Coumbel, Sare Laly, Sare Samba Tenengue, Sare 
Mali, Sare Thlerno (Founded 1975) 

Vebngara Fair 

Kandla school opened by French 

Beg~nning of cotton extension service activit~es In the communlty 
Sow famlly joins the village, corning from Fouta Djallon 

Animal tractlon introduced In the v~llage 

Beginning of long gradual decl~ne In rainfall 

Extenslon servlces by SATEC (rice) 
Extension servlces for groundnuts 

Coul~baly famrly jolns village from Guinea B~ssau 

Widespread adoption of animal traction 
Beginning of declines in ma~ntenance and use of road through village 

Reduced rainfall causes reduct~on In cultrvatron of rice 

End of Kand~a lume (weekly market) 
SODEFITEX extension agents work on cotton wlth villagers 
Forest fire f~ghtrng comm~ttee created 

1985 Flrst orchards planted by villagers 

1990 SODEFITEX expands extension work into livestock 
Flre fightlng commrttee becomes Inactive (lack of materials) 

Thls h~storlcal profile was conducted wlth three men who had been des~gnated by the villagers as being 
particularly knowledgeable about the history of the communlty Two of the men came from the foundlng 
fam~lles, wh~le the thlrd was from a more recently arrlved farnlly As they d~scussed the village history, 
landmark dates were wrrtten on cards whlch were then arranged chronolog~cally 



These distances make ~t d~ff~cult to market produce from Kand~a and fru~t sellers have 
partlcularly suffered a loss In Income as a result 

If the loss of the road has meant a reductron In economlc actrvrtres and access for the 
v~llage, ~t has also meant that population pressures and demand for resources have 
srgn~frcantly declrned lmrn~gratlon to the area has slowed and the creatron of a new 
v~llage IS now a rare event, except In cases where exlst~ng resrdents move out to create 
satellite hamlets In areas where they w~l l  have more space for cattle and access to new 
and fertlle lands for cultlvatlon There are fewer outsrders attemptrng to use resources 
(such as wood, charcoal, etc ) than In the past when Kandra was an rmportant 
crossroad Th~s contrasts sharply w~th the area proximate to the paved road to the 
south whrch has experrenced dramatlc Increases rn populatron and severe land 
pressures The drfferences In development rates along the old and new roads can be 
clearly seen In the two land use and land cover maps of the Department, Frgure 5 The 
southern route exhrb~ts a dramatlc extension of agr~culture along both s~des of the road 
and, In comparrson to 1973, an rntenslflcatron of land use and reductron of fallows rn 
many areas Wh~le the Kand~a area has experienced many of the same phenomena, 
they are much less acute than along the more populatron dense southern route 

Another factor that has had a notable affect on the "commun~ty psyche" IS therr 
proxrmrty to the Anambe rice project whlch lles approxrmately 25 km to the southwest 
The Anambe valley was flooded In the early 1980's to perm~t Intenswe cultlvatlon of 
lowland rlce When the project went In, most of the trad~tronal land holders In the area 
lost thelr parcels to wealthrer and more powerful Interests Many became laborers for 
the project There are perpetual rumors In Kandra that the valley runnrng through the 
southern part of thew terrrtory may be s~m~larly developed by a project In the area 
Whrle the villagers are eager to see development of lrr~gat~on that mlght Improve therr 
I~velrhoods, they are equally concerned that they mlght lose the~r land ~f thls were to 
happen Th~s contributes to a general sense of tenure ~nsecurlty In the area and has 
also led to some of the particular resource management practrces now employed by the 
vrllagers as they seek to secure their cla~ms to these lands 

The geographic setttng The area where Kandla IS located Ires In the Sudanran zone 
where ramfall now (srnce the 1970s) typically ranges from 800-1000 mm per year Th~s 
IS srgn~frcantly less than the perrod before 1964 when, for several decades, average 
annual rarnfall was on the order of 1200 mm The Department of Vellngara, at an 
elevat~on of about 40m about sea level, IS charactenzed by a serles of low, later~trc 
plateaux that are drssected by broad shallow valleys wlth rnterm~ttent drarnage ways 
The southern two thrrds of the Department (where Kandra I~es) drarns toward the 
Anambe and Kayanga rlvers, whereas the northern th~rd drarns north to the Gambra 
river 

The solls of the area are generally troprcal ferruglnous and are sllghtly leached wlth 
outcrops of laterlte part~cularly along the edges of the plateaux Sorls are very shallow 
on the plateaux and somewhat deeper In the valleys Vegetation (see Frgure 5) In the 
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area is typical of Sudanran zone dry decrduous woodland The valleys are 
characterized by semi-evergreen gallery forests The diversity of trees, shrubs, and 
grasses is h~gh Throughout the area, there IS a mix of tree specles w~th no srngie tree 
dominating the canopy The most common trees are Termmalia macropfera, Bombax 
costaturn, Combretum giutinosum, Lannea acrda, Acac~a steber~ana, Khaya 
senegalensw, and Parkla brgiobosa 

Ftgure 6 Typ~cal dry season aspect of the Sudan~an zone dry dec~duous 
woodland that forms the southern border of the Kand~a terr~tory The tree cover 
generally ranges from 20 to 40 percent 

The territory of Kandia itself covers an area of approximately 12 km2, or about 1200 
hectares The population density In the territory IS about 35 people per km2 which is 
somewhat higher than the overall density (21 people per km2) in the Rural Community 
as a whole The territory is on the gentle slope of a broad valley There IS a small 
amount of plateau on the eastern edge of the territory, most of the territory is comprised 
of frelds and fallow The southern edge of the terr~tory follows a valley that drains 
eventually into the Anambe This valley formerly rema~ned wet throughout the ralny 
season and was used to cultivate rice Now most of the valley retains its hum~d~ty for 
only two months and only a very narrow band in the lowest part of the valley stays wet 
longer and IS suitable for rice productron The valley now supports the only remarning 
woodland in the terr~tory While most of the terr~tory 1s deared deciduous dry woodland, 
there is a notable regrowth of the vegetatron (secondary woodland) on the long-term 
fallows and the areas formerly cultivated in rrce 



In addltron to the wealth of tree species that can be observed on both frelds and fallows, 
the vlsrtor IS struck by the tall savanna grasses that grow as tall as 1-2 meters on even 
one year fallows These grasses are pr~mar~ly andropogon and penn~setum species 

A good sense of the seml-natural woodland vegetatron can be obtalned In a vlsrt to the 
wooded area that 11es just outslde Kandla's terrltorral llmlts to the west Thls area has 
apparently never been cultivated (it serves now as an anrmal passageway between 
villages) and IS very remlnlscent of the vegetat~on found In the Nlokolo Koba Natlonal 
Park In southeastern Senegal Its condltlon may approach that of a fire-clrmax, a 
formation whrch IS kept somewhat open by annual grass frres that sweep the 
understory Human pressure appears to be mlnlmal, wrth only some selected cutting of 
wood Grazlng of the understory may have somewhat more Impact on the structure 
and composltlon of the woodland Llke much of the dry Sudanlan zone woodlands of 
the region, rt IS relatively homogeneous In terms of flor~strc composrt~on, rt IS dlfflcult to 
subdrv~de the vegetatron communrty Into smaller unlts on the baas of specles 
composltlon Regionally, vegetation differences do occur In assocrat~on wrth 
topography, particularly between the plateaus and the shallow valleys that dlssect them 

There IS one large seasonal waterlng hole that straddles the Kandla terrrtory as well as 
several smaller seasonal ponds In valley depressrons throughout the terrltory (see 
Terrltorlal map, Flgure 7) 

Chapter I1 now turns to a descrrptlon of how famllres In Kandla manage thew resources 
at the household level Thls, In turn, leads to a d~scusslon of communlty level resource 
management strategles In Chapter Ill Chapter IV concludes by analyzing the 
accumulated effect of household and communlty strategles on the Kandla environment 
and surrounding areas and what this rmplles for the contrnued well-belng of the people 
who lrve there 



F~gure 7 Map of Kandla Terr~tory 
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Thls map of Kand~a was orlglnally drawn In the sand at the v~llage meetlng place by a large group or men 
from many different farn~l~es Several women were In attendance but d ~ d  not partlclpate actlvely In the 
preparation of the map D~scuss~on of the map became very heated over the territory boundar~es at the 
southern edge of the v~llage Th~s, In turn, led to a lively drscusslon of how much of the forest was 
cult~vated ~n rice Eventually, rt became clear that the real Issue was one of tenure Insecurity over the 
forest lands and the v~llagers' attempts to sol~d~fy the~r clalms to these lands The cleared fleld at the very 
southern tlp of the terr~tory IS part of a strategy to affirm the cornmun~ty s terrltor~al boundarles The vlllage 
names reflect the names d~ctated to the team durlng the map exerclse Not all are consistent wlth the 
names on the land use/land cover maps of Kandia (Flgures 1 l a  b c) der~ved from the 1 200 000 scale 
topographic maps of the reglon 



CHAPTER I1 MANAGEMENT OF RESOURCES AT THE FAMILY LEVEL 

A key element In the livelihood system of most Kandla famllres IS the lntegratron of 
livestock and crop productlon Most famllles own a combrnatlon of cattle, sheep, and 
goats, as well as horses and/or donkeys They produce a comblnatron of crops that 
rncludes maize, mlllet, peanuts, and rice as well as pumpkrns and other condrments 
Some few women partrclpate In gardening (as yet not very successful) and some of the 
wealthlest famllles have diversifled Into frurt tree orchards The beneflts of thls have 
been llmited by problems wlth gettrng the frult to market 

The way famrlres manage thew economlc resources, In general, and thew explo~tatron of 
natural resources, more speclf~cally, depends In large part on their wealth status In the 
communrty and especially on the extent to whlch they have been able to accumulate 
cattle 

Our analysis of wealth ranklng In the vlllage suggests the following categories2 

"Rlch" Approx~mately f~ve families (1 0% of the populat~on) fall lnto the 
wealthlest category These famllres have more than 50 cows, a full 
complement of agrrcultural equipment, and produce crops sufficient to 
meet famlly needs In most years as well as, often, a surplus that can be 
sold 

"Less Rlch" About ten famllles (20%) fall Into the category In whlch they may be 
expected to own between 20 and 30 cattle, have agrrcultural 
equlpment, and can -- In good years -- produce an agrlcultural surplus 
In most years they produce enough to feed the family from thelr crop 
productlon 

"Less Poor" Roughly half the famrlles In the vlllage (about 20 out of 45) fall rnto thls 
category They have less than 10 cattle, and at least some of these 
anlmals are more or less permanent glfts -- usually from parents to 
daughters They have some, but rncomplete, agrlcultural equlpment 
and In most years can eat about 8 months out of 12 from thelr own crop 
productlon 

2Note that up untrl the end the populatlon contrnued to lnslst that our proportrons were 
wrong and that roughly 50% of the populatron falls Into the poorest category Thls was 
supported by no firm evldence and was contradrcted by lndrvldual ~ntervlews, personal 
observation, and other lnformatron provrded by the populatlon rtself We are quite confident that 
the estimates provrded here are at least accurate orders of magnrtude for the numbers of 
famrlles In each group There was never any drspute about the characterlstrcs of the varlous 
groups 



"Poor" About ten famrlres (10%) fall in this category- They have no cattle at all 
and generally no agrrcultural equipment except what they can borrow 
from others Their crop productron does not usually last them longer 
than 6 months of the year and they often become indebted in order to 
cover the remarnder of therr food needs 

This drstlnct stratlfrcatron IS a rather recent phenomenon and rs linked to changlng 
socral structures In the communrty In the past the socral structure was prrncipally 
orrented around the extended famrly that could number several hundred people The 
Jorn Galle, or head of the concession was the prlncrpal manager of famrly assets whrch 
were for the most part held jointly Most crop production was on large fields where 
family members cultrvated together The food produced was used first to sustarn the 
family and any surplus was generally sold to buy cattle that were managed by the Jorn 
Galle lndrvidual heads of household had almost no indrvldual authority over frnancral 
decisions 

Thrs system has been in evolution over the past 20 to 30 years As concessrons have 
become larger w~th populatron Increases and the number of households wrthrn the 
concessron has augmented, there has been a tendency for the large concessrons to 
break down Into smaller management unrts Heads of household have also sought 
greater autonomy from the head of the concession In managing therr resources 
Whereas In the past, for example, all members of the Sow family would have reslded In 
one concession wrth as many as thirty households under the authorrty of the oldest 
male brother of the oldest generatron, now there are at least frve separate Sow 
compounds, each w~th rts own Jorn Galle The result is that concessrons are smaller 
than they were In the past (typically comprised of three to frve households headed by 
brothers) and, withln the concessron, decrsion makrng 1s less centralrzed and less 
autocratrc (The Jorn Galle does continue to play a critical role within the smaller 
compounds, however ) The village map which indicates the present arrangement of 
compounds (each wlth its own Jorn Galle) offers telling evrdence of the extent to whrch 
large families have now fractured rnto smaller management unrts 

In the past, production was largely on famrly frelds and decrsions about how the product 
was used were made unrlaterally by the Jorn Galle Now, whrle there are still 
cooperatrve frelds at the compound level, each adult male also generally has hrs own 
field and each woman has a rrce freld Decisions about how the produce wrll be used 
are made by the rndivrdual cultrvator Instead of rnvesting all surplus automatically into 
cattle, some people prefer to rnvest rn varrous consumer goods such as bicycles, 
radios, or "modern" housing From the perspectrve of the elders who used to have 
much greater financral control, the result has been drsastrous, as reflected rn the fact 
that a signrfrcant number of vrllage famrlies can no longer produce enough food to last 
throughout the year From the perspective of younger men and women In general, the 
evolution has generally been a positrve one since they have been at least partly 
lrberated from subservrence to the senror men of the concessron and enjoy somewhat 
greater autonomy in determrnrng both therr productive activrties and how the output of 



those actrvrtres wlll be used Whether the change is desirable or not, rt is rndrsputable 
that ~t has led to greater economrc drfferent~at~on In the community whlch has, in turn, 
had an impact on resource management at the household level 

In the absence of suffrcient harvests, poorer famllres depend more on forest products 
than do therr wealthier neighbors Among the products most often collected are varlous 
med~crnal plants, honey, nere (Parkla brglobosa) which IS transformed Into condrments 
for cooking, and a diverse range of wrld fruits Often these frurts are transported to the 
Djawbe market for sale, though the drstance to the market limits the revenue this 
provides The honey is generally sold with~n the vrllage to wealthrer famiires 

The fam~ly sketch map (Figure 8) of frelds In use rndrcates the extent to which families 
diversify therr act~vitres In various crops on lands scattered over holdrngs throughout the 
territory This partrcular family IS comprrsed of five adults and ch~ldren of drfferent ages 
They have a full complement of anrmal traction equrpment whrch facilitates their 
cult~vatrng a total of approxrmately 1 ?h hectares of bambey (inner) f~elds, 3 YZ hectares 
of outer f~elds and a little less than one hectare of rrce frelds 

F~gure 8 Sketch Map of Kandla Fam~iy Cuit~vated Lands 
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A corde IS equal to 114 hectare 50mx50m e u 
GeU 

All families have frelds rn the 
bambey, wh~ch IS directly 
cont~guous to the inhabited 
part of the village, as well as In 
the farther frelds In addit~on, 
each woman has a small 
parcel in the low land forest 
that she uses principally for the 
production of rice The 
management and productrvrty 
of these fields depend greatly 
on whether the cult~vator IS a 
cattle owner or not since cattle 
provrde critrcal rnputs of labor 
(tractron) and manure 

The entire compound works 
together on the family's 
bambey fields, as well as on 
one portlon of the outer fields 
The communally cultivated part 
of the outer field IS known as 
the marou The bambey is 
generally planted in corn, whlie 
the marou fleld IS allocated to 
millet The products of both 
enter the family granary and 



are used prrnc~pally for food self-suffic~ency The corn from the bambey plays a crit~cal 
role In food security because rt IS the first crop to be harvested and rt feeds the family 
during the crit~cal period when labor demands are high In harvesting the other crops, 
such as m~llet and peanuts Thrs IS otherwise a t~me of h~gh food insecur~ty since as 
many as half the fam~l~es in the vrllage have exhausted therr granaries by thrs t~me As 
we shall see below, yrelds on the bambey depend pr~marily on the extent to wh~ch it has 
been manured The lack of manure for poor fam~l~es IS one of the prrnc~pal weaknesses 
rn the production system since they generally encounter food shortages durrng th~s 
cr~t~cal time of the year Any surplus from communal f~elds IS managed by the Jom 
Galle who, as In the past, generally Invests In cattle Adults In the famrly w~ll  also have 
indw~dual outer f~elds (both men and women can have these f~elds) where they most 
often cult~vate groundnuts The ~ndrvrdual cultivator manages the harvest of these fields 
which may be partly eaten and partly sold to pay for various personal needs 

Most women cult~vate, on average, 1-2 cordes (50mx50m) of rice These frelds are not 
explrc~tly manured, but because rrce stubble IS the crop residue that IS most h~ghly 
preferred by cattle, the anrmals do spend tlme grazing on the harvested rrce and leave 
some depos~t of manure and urine in therr wake Typically, women obtain yrelds of 
300-400 kg of paddy from each corde While this is a good y~eld, and contributes 
substant~ally to household food securrty, villagers continue to compare ~t to the 
quantrt~es they used to harvest when the portion of the valley that flooded was 
cons~derably larger and most of the v~llage populatron (both men and women) were 
~nvolved In rice productron Unl~ke maize, whrch is consumed during a partrcular t~me of 
year, the rrce IS consumed gradually during the dry season, typically at a rhythm of one 
or two meals a week 

Dur~ng the long dry season after the harvest, cattle are staked at n~ght on the bambey 
fields to ensure cons~stent and suff~crent manurrng of these frelds Each animal is left 
for 10-15 (optimal) days at one spot before the herd IS rotated onto another part of the 
f~eld Farmers estimate the ideal coverage as be~ng 1 20 cows per corde for 15 days 
Over the course of the dry season (6 months), then, a herd of 60 cattle can fertil~ze 
approx~mately 6 cordes of bambey, 30 cattle can fertil~ze 3 cordes of bambey, etc A 
typ~cal family would cultrvate between 6-8 cordes but less than 1/3 of the famil~es in the 
village own enough cattle to adequately manure areas thrs large Others would reduce 
the coverage (keep~ng anrmals In one place for a shorter t~me), borrow an~mals from a 
wealthier family for a fee (usually a length of cord to t ~ e  the an~mal), or s~mply not 
manure their f~elds S~nce the bambeys are rn most cases cultivated contrnuously and 
w~thout fallows, y~e~hs are h~ghly dependent on returning organic matter to the soil 



Food secur~ty In a wealthy and poorer family 

The Balde compound is In the wealthrest category and consrsts of Zhouseholds The flrst 
household is headed by the Jam Gale and includes h ~ s  wde and children The second IS 
headed by his nephew and Includes the nephew's wife and children Other chlldren of a 
brother who returned only after the harvest also lrve with the family Last year the family 
cultivated 6 cordes of barnbey, whlch In a good yearproduce 3 tons ofgrain. They have 4 
cordes of maroufield on whlch they cultivate millet and can, in a good season, harvest 2 YZ 
tons of millet Two of the women cultrvate rrce on 3 Yiz,cordes, productng some 200 kg of 
paddy nce In addrt~on, three family members have rndrvrdual peanut fields 

- 
The family has 60 cows, as well as about 14 sheep and Pgoats The cattfe produce 15-25 
ltters of mrik a-day A trnyportron of thls mrlk 1s sold to buysalt for the cattle but the vast 

: majority enters family consumptron where ~t IS consumed on demand by the-chrldren of the 
"c~mpound and is served with grains during meals The cattle are staked fryst on the 6 
cordes of bambey owned by the famrly If they finrsh manurrng these parcels before the end 
af the dry season they are baned to relahves for the remainder of the season Overthe past 
ten years, the fikn'ily has had to sell animals to buy grarhs on two occasions- In 1985, they 
sold tHree cows and 2 sheep to buy rrce In 1995, they were obliged to self one sheep to 
carry them through the end of the rainy season before the maze ripened In all the other 
years, they were able to produce suffrcrent grams- to feedthe farn~iy ,- 

The Sabaily family Fs in the thrrd wealth category The head of household,has three wives, 
hts mother; and several children residing under his tutelage- They ha.vePno- antmal tractron 
equipment and,cultwate only 1 corde of bambey, which produces enough maze to eat for a 
mnth,  1 hectare (4.cardes) of millet and 1 hectare of peanuts The worn& culbvate 3 
cordes of rrce that produce approximately 200 kg of paddy They h5ve &fewcows, probably 
anlmals conferred on the women by thetr fathers In4a sort of "permanent-loan" as well as 
some sheep and goats Whlle the area of bambey is small, the yreld is reasonably good 
slnce the cattle are staked there durrng dry season nights- Thrs famlly can eat for e~ght 
months from what they produce For the remainrng four months they cobble together a 
dtverse pacget of strategres that includes seil~ng some of therr smalt animals and chickens, 
borrowrng money from the wealthy (later repatd wrth the rece~pts from the sale of peanuts), 
and dolng-var~ous pald jobs for weakhier people in the village fe,g, fence or roof 
construcbon), They also have modest revenues from the sa!e of mangoes Since they can 
-never produce a surplus, they see llttle hope of either rncreasrng thew cattie hgrd (unless 
*they recave more donattons) or rnvestrng rn anrmal tractron, 

? * 

3 * 

The outer fields do not receive the same systematic manurlng as the bambey but 
during the day the v~ilage cattle circulate freely on these f~elds, grazlng on the stubble 
left after the harvest Millet stalks and groundnut hay are purposefully left on the flelds 
by the farmers In order to encourage the cattle to circulate In the fields While the 
organic matter left beh~nd is not great, it does have some ~mportance and, unlrke the 
bambey (where each cattle owner manures only his own fields) on the outer fields there 
IS random distribution of manure on all f~elds regardless of the owner's wealth Fertil~ty 



IS also maintained on these outer frelds by strict patterns of crop rotatlon (peanuts the 
flrst two years, followed typically by millet and, the following year, cotton ) Dependrng 
on ylelds, the cycle may be repeated (though with only one year of peanuts the second 
tlme) before the freld is left In fallow for 3-6 years Farmers also burn any remarning 
crop resrdues and fallen branches or dead trees and spread the ashes before each 
plantrng season to increase the nutrients rn the field 

In addltron to the contribution they make to crop product~on, animals also play a direct 
and crltical role rn household food securlty Therr role takes two forms regular inputs 
(in the form of mllk) into household consumption and savrngs that can be drawn down 
in years of bad harvest when crop productron IS rnsufflclent to meet household needs 
In most cases sheep and goats are sold to meet defrcrts but In particularly bad drought 
years a cow or bull wrll be sold 

Famllres wrth anrmal tractron can generally cultivate nearly double the area of famllres 
who must rely on human labor alone In some cases these latter familres may borrow a 
pair of cattle when the owner has finished plowrng but thls means that they sow late, 
resulting In lower ylelds 

While fam~lles say that there IS no llmlt to the amount of cattle that IS desirable, In fact 
an examlnatron of investment patterns of the wealthrest famrlres suggest othewrse At 
a certaln polnt (a herd slze of approximately 60), famrlies begrn to notrceably diversrfy 
therr Investments away from cattle Some families have gone Into frurt tree orchards 
(even though difflcultres In sellrng the product mean that few have earned any 
slgnlflcant profits), whrle others Invest in such non-farm activltres as transport, 
commerce, or housing They may contlnue to accumulate cattle, but the rate in 
ylvestment slows considerably once they reach thrs threshold 

The principal constraint to the accumulat~on of cattle, both at the community and 
household level IS the provrslon of water In thls commun~ty, water poses a much more 
severe constrarnt than pasture Durrng the rarny season anrmals water at seasonal 
waterrng holes Whlle thls poses no labor constrarnt, the absolute quantrties of water 
are llmlted and the supplres are generally exhausted well before the end of the perrod 
when the an~mals depend on thls water source The entlre vrllage herd thus suffers 
toward the end of this perrod Th~s problem was less severe In the past when the rainy 
season typrcally lasted untrl at least November or early December by whlch time the 
crops had generally been harvested and animals could return to the vlllage for waterrng 
Now the rams more typrcally end In September and the ponds are dry by November 

The more srgnlfrcant dlsrncentrve to household ~nvestment in cattle IS the labor requrred 
to water the cattle durrng the long dry season when the anlmals are watered at wells in 
the village Most familles use donkey traction to pull water from the wells that are 15-20 
meters deep Cattle owners report that cows drlnk from 30-50 liters of water per day, 
depending on thelr size Thls requirement rs d~v~ded between three waterings In the 
mornrng, afternoon and evenlng A herd of 60 cattle thus requires somewhere between 



2000 and 3000 liters of water a day the equrvalent of 100-150 buckets of water each 
day over a SIX month per~od 

The difference In men's and women's ownersh~p patterns of anlmals IS illuminated In 
the matrlx Gender Roles In Food Securlty (Flgure 9) Over the past 50 years, women 
report that thelr ownersh~p of anlmals has generally decreased relatlve to men's, In part 
because men have more Income generating actlvltles that enable them to purchase 
an~mals and In part because the changlng management system for household 
resources means that fewer anlmals are held collect~vely and thus women tend to 
recelve fewer anlmals from the famlly at thelr time of marrlage 

It IS clear from thls brlef look at household lrvellhood strategles that the lntegratron of 
crops and llvestock IS a goal of all famllles Families who are too poor to own anlmals, 
elther borrow them for spec~flc purposes (traction or manurlng of frelds) or seek to 
create soc~al relations through marrlage or other means that will lead to thelr belng 
"conferred" anlmals on a seml-permanent loan status Famllles wlth and wlthout 
llvestock employ a range of strategles to beneflt as much as they can from crop- 
l~vestock ~ntegratlon These Include intensive manurlng of the bambeyflelds, and 
leavlng crop residues on outer flelds to attract anlmals 

Farmers are also acutely aware of the role that trees play In thls production system 
Whlle there IS varlatlon In the tree dens~ty across the territory, In general farmers take 
considerable pains to leave a srgnlfrcant smattering of trees on outer f~elds (The 
bambeys are cleared of all trees and bushes ) Most of the trees that are left on the 
flelds are species that have some expllclt value, elther for frults or fodder Farmers take 
care to protect these trees from ploughing when they are small and then put up wlth the 
rnconvenlence of contrnulng to move heavy tractron equipment around them once the 
trees have taken hold They conslder the trouble thls causes to be well compensated 
by the beneflts provlded by the trees The prlncrpal reason clted for cuttlng trees on 
fields was crop shading and because of thls problem most trees that are not considered 
"useful" are removed or banded Thls kills the tree and removes the problem of 
canopy shadlng though In many cases the barren trunks are left stand~ng In the fleld 

Hav~ng seen the Importance farmers accord the lntegratlon of trees, I~vestock, and 
crops In thelr household lrvelrhood strategies, the Issue now arises to understand how 
these same concerns are managed at the community level In the terrltorlal -- and extra- 
terrltorral -- management of resources Thls IS the subject of Chapter Ill 



F~gure 9 H~storrcal Matrrx 
Gender Roles in Food Securrty 

This matrix was carried out by a group of 6 women rn an effort to distrnguish between men's and women's 
contrrbutions to household food security In drscussing each rubrlc, they noted the followrng explanatrons 
men's exploitatton of the forest has decreased more than women s because the products that men 
extracted (e g palm 011) have been more affected by droughts than have women's activrtres Whlle the 
traditron (line 2) IS that men provrde the basrc food stuffs consumed by the famrly (much of rt produced on 
family foods) when hardship strikes everyone contrrbutes to the best of hlslher ability Regarding manure, 
men traditronally have manured thelr flelds (and famlly flelds) more rntensrvely than have women But, as 
cattle are increasingly left to crrculate freely rn the territory durlng the dry season, women's frelds are now 
as llkely to receive manure deposits as men Men do have somewhat greater access to chemical 
fertrlrzers through extenston services Women's cattle ownershrp was greater than men In the past largely 
due to their inheritance of slzeable herds at marriage As many families now produce smaller surpluses 
and thus have less to rnvest In cattle (and as Investments take place at the level of the smaller family 
rather than the head of the entrre concession), women tend to recelve smaller herds at marriage Men 
have more off-farm Income generating possrbllrties (specrflcally seasonal migration) whrch permrt them to 
increase their herds 
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CHAPTER Ill MANAGEMENT OF RESOURCES AT THE TERRITORIAL LEVEL 

The terrrtory of Kandra occupies about 1200 hectares of land Land use In the area IS 

dlvlded among the lnhablted parts of the vrllage, rncludlng ~nfrastructures such as the 
health center and school, the near frelds whlch are largely cleared of trees (bambey), 
the outer frelds (guesse) whrch are more heavrly wooded and alternate use between 
crops, short-term fallow, and long-term fallow, the rrce frelds In the lowland parts of the 
forest, and a small portlon of forest that falls w~thln the lands Kand~a def~nes as rts own 
terr~tory The largest part of the forest, whrch IS locally known as the "Kandra forest" 
actually Ires outsrde the vrllage's terrltorlal boundaries, coverrng some 300 hectares In a 
band that clrcles the village from the southwest and continues on to the major forest of 
Anambe to the southeast (see sketch map of Kandra, Flgure 7, see also Flgure 10) 
There IS also a small sacred forest wlthln the terrrtorlal llmlts of the village There are 
numerous passageways for people and cattle In the terrltory and 32 wells that serve the 
human and anlmal population 

The management of resources In the terrltory IS In part the product of many rndrvldual 
and household declslons about how to use resources on therr own and common lands 
The predominant patterns observed were described In the precedrng chapters There 
are also, however, community-wlde decrslons that are made at hrgher levels that affect 
how these resources are used Many of these declslons and practices are orrented 
toward ensuring that there IS a balanced coexrstence between the needs of lrvestock 
and those of-crops whlch would otherwise come Into conflrct 

F~eld and Fallow 

A crltlcal mechanrsm for ensurlng that lrvestock can be ma~ntalned wlthout lmprngrng on 
crop productron IS the maintenance of organrzed long-term fallows In Kandla, at any 
grven pornt In tlme, there are two zones that are desrgnated as long-term (5-10 year) 
fallow One zone serves the southwest quadrants of the vlllage, whlle the other serves 
famllres whlch Inhabit the north and east quadrants The declslon to establish a zone 
as long-term fallow IS made by the heads of concessrons In the affected zone Once 
the declslon IS made, all farmers wlth land In desrgnated area are expected to refrarn 
from plantlng crops In the zone Srnce almost all famllres have multrple flelds scattered 
In dlfferent areas of the terrltory, they slmply move thew cultlvatron to a dlfferent set of 
flelds If any farmer lacks alternatrve optlons for cultrvatron, he or she generally has no 
problem maklng an rnformal arrangement to cultrvate the lands of another family 
member or frlend Slnce land IS not In shortage rn Kandra, thrs appears In practlce to 
pose Irttle drffrculty Whlle farmers are not categorrcally prohlblted from cultlvatrng In a 
fallow area, and some may be tempted back before the desrgnated perrod IS up due to 
the h~gher fertlllty of these well rested flelds, they are entlrely responsible for any 
damage to crops that anrmals may cause In the fallow area Slnce the concentration of 
anlmals In the zone makes the Irkellhood of damage hlgh, thrs acts as an effectlve 
drslncentrve to crop production In the desrgnated zone At the end of the 5-1 0 year 
fallow (declded In concertatlon depending on condrtrons of the flelds), the fallow IS 



Figure 10 Map of the lnhab~ted V~llage of Kand~a 

-----a 

This map was drawn on the ground (shortly after the research team's arrival in Kandia) by a 
group composed of 30 men and 20 women from the village 



moved to another location Access routes to these fallow zones are well maintained to 
permlt anlmals to move between the v~llage and the fallow w~thout disturbing proximate 
croplands 

These organ~zed fallows play an espec~ally crltlcal role durlng the beg~nn~ng of the ralny 
season It is at th~s t~me that the village's entlre anlmal populat~on passes both day and 
nlght staked on these fallow lands They return to the vlllage only to be watered Once 
the rainy season IS well advanced, the seasonal ponds on the edge of the village begln 
to f ~ l l  wlth water At that t~me, the anrmals are herded to the ponds where they spend 
the remainder of the ralny season clrculatlng In the forest In the vlclnlty of the pond 
where they meet thew needs for water Durlng th~s tlme, the anlmals are formed Into 
several large herds and the villagers pay herders to gulde the an~mals and ensure that 
they do not stray Into cultivated zones Thls system continues untll after the harvest 
The last months are perlods of great dlfflculty for the an~mals They are not permitted 
back ~nto the vrllage durlng thls perlod because of the danger that they will damage 
crops, but often the seasonal ponds have drled up before the harvest 1s completed 
The herders attempt to construct small dlkes In the ponds to concentrate what water IS 

ava~lable, but thls rarely suffices Herders report that this IS the period that causes the 
most problems for the vlllage cattle populatlon 

Once the harvest is complete, the anlmals are l~berated to return to the village At nlght 
they are staked on the bambey to ensure the systematic manuring of these flelds that 
will be planted In malze, while during the day they are liberated to search for fodder in 
the forest, on crop stubble In the flelds, and on the long- and short-term fallows The 
forest is a rich source of grasses until April or May, by which tlme the grass cover has 
generally been destroyed by flre (see more below) In addltlon to the succulent forest 
grasses, the cattle are particularly attracted to the stubble of rlce flelds, as well as the 
peanut hay and mlllet stalks that are left on the harvested flelds Whereas only cattle 
owners, or famllies who make some arrangements to borrow cattle, beneflt from 
manure on the bambey, all famllies benef~t equally from the less lntenslve manuring 
that takes place on the larger flelds since the animals crrculate freely In these areas 

The cycle beglns agaln wrth the resumptron of the cropping season Animals are agaln 
herded to the organ~zed fallow areas where they will remain untll the ralny season has 
fllled the seasonal ponds and they can move back to the forest 

The land use patterns described by the villagers can be quite clearly discerned In aerlal 
photographs of the area taken In 1954, 1970, and 1982 The aerlal photos were 
Interpreted at the EROS Data Center upon return from the fleld study In order to 
produce land uselland cover maps of the Kandra terrltory and surrounding lands 
(Flgures I 1  a, I 1 b, and I 1  c) We note, for example, the heavy emphasis on rice, 
relatlve to field crops In the 1954 land use map By 1970, a much larger proportion of 
the terrltory IS devoted to fleld crops In all three maps, there IS evldence of community 
level organlzatlon of how terrltorlal lands w~ll be used Bushland wlthin the terrltory 
tends to be concentrated In clearly demarcated areas, rather than dispersed in a 
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Figure 12 Photo of youth harvesting bundles of grass 

F~gure 13 Typlcal houses In Kand~a, w~th the 'bambey' f~elds In the foregrou 



haphazard way around the vlllage Thls suggests commun~ty decis~on mak~ng about 
where long-term fallows wrll be located The fact that these denser bushlands often 
Include a seasonal pond suggests that they are managed with the needs of cattle In 
mlnd 

The Forest 

There are two forested areas w~thln the terr~tor~al llrn~ts of Kand~a as well as the 
so-called "forest of Kandla" that IS a contrnuat~on of Kand~a's own forest but l~es largely 
outs~de the terrrtory Wlthin the terr~tory, there IS a small sacred forest area that lles 
between the bambeyf~elds and the guesselforest to the south Access to all products 
of the sacred forest IS absolutely prohib~ted and nelther humans nor anrmals are 
permitted entry In the hlstory of the vlllage, thrs sacred patch has never been 
cultlvated and IS sald to be occup~ed by splrlts who resrded there even before the flrst 
lnhab~tants of Kand~a settled the zone 

The larger forested area lies at the boundary of the Kandia terr~tory and adjo~ns the 
Kand~a forest that extends beyond Part of the forest IS low lylng land on clay solls that 
flood durlng the rainy season These lands are used for the v~llage rlce fields that are 
cultivated by women The rlce IS cultlvated under the canopy of the forest and, aslde 
from the clearlng of stubble and bushy specles, there IS l~ttle difference In species 
compos~tlon between the area cultlvated In rice and the rest of the low lylng part of the 
forest In the past (during the period 20-50 years ago), much larger areas of the forest 
were put Into rlce cultlvat~on At that tlme, w~th a longer and more abundant rainy 
season, cons~derably larger areas of the forest flooded The entlre vlllage -- male and 
female -- cult~vated rice, and m~llet was virtually abandoned W~th reduction In ramfall 
and the compresslon of the flooded area, the crop became a women's crop and men 
devoted greater attentron to the product~on of mlllet and groundnuts on guesse f~elds 

In d~scusslng the forest, vrllagers are at great parns to Insist that in the past the entrre 
forest (wlthin the~r terrltorral Irmits) was put Into the product~on of rice Whlle tt IS certaln 
that cons~derably larger areas were cultivated In the past than now, there IS little 
ev~dence to suggest that the whole forest was cultlvated Instead, ~t appears that 
vlllagers' rnsistence on thls polnt is related to thelr feelrngs of tenure lnsecur~ty In thls 
forested area They cont~nue to hope that the area will benef~t from a project that will 
bulld dams and return the area to rice productlon, as was done In the Anambe valley 
They fear that only by convlnclng the authoritres that they have cultrvated the area can 
they lay claim to the land, otherwise they antlcipate that under a project the lands would 
be expropr~ated and any future claims by vlllagers would be denled As a result, the 
vlllagers take every opportunity of a publlc meetlng to lnsrst that In the past they did 
cultivate rice on every square meter of the forest that l~es within their terr~tory 

The sent~ment of tenure lnsecurlty In these forest areas has engendered other 
strateg~es Intended to rernforce the vlllages clalms and to more clearly demarcate their 
territorial boundar~es In at least one case, a farmer went to the far edge of the Kandia 



territory and, at the outer edge of the forest, cleared a fleld for the productlon of millet 
on the territorial boundary This was Intended both to signal the edge of Kandla 
property to farmers seeking to expand thelr lands north from Woloudou and also to 
more clearly demarcate village lands in the case of future disputes In the valley It IS 

significant that thls farmer sought -- and obtained -- officlal papers for his land holdlng 
from the Rural Community Council In order to further strengthen h ~ s  clalm Had there 
not been an Issue of tenure ~nvolved, thls would have been an absurd placement of a 
field far from the farmer's other lands and in an area that would be vulnerable to 
attacks by Ilvestock, blrds, and various other predators 

R~ce productlon In the forest makes an important contribution to food securlty The 
transformat~on of the forest Into crop land for mlllet is at this point purely symbollc but it 
is indicative of some of the v~llage's most pressing tenure concerns The largest part of 
the forest, however, remains uncultivated at any given polnt In time and IS used for the 
collect~on of various forest products and for pasture land for village cattle Access to 
other products in the forest IS essentially open to vlllage resldents and neighbors 
w~thout restriction 

While the forested area IS well used Tor frult, medicinal plants, and fuel, there 1s llttle 
evldence that it is suffering from any substantlal degradation due to these actlvlties In 
fact, at least cursory comparison of the sacred forest (from the outslde, the team was 
unable to enter) and the "usable" forest revealed slmilar species types and denslty, wlth 
the exception of a more dense undergrowth of grasses and bushes in the sacred forest 
The apparently sustainable use of forest resources can be explained In part by its lack 
of easy access by outsiders, meaning that most users are Kandla Inhabitants or people 
from neighboring hamlets Even these users explolt the forest pr~ncipally for 
subsistence needs due to the fact that local markets are small and transport to larger 
markets has become such a problem 

Kandia has largely escaped the ravages of charcoal productlon whlch have been such 
a acute problem In many other areas of the VellngaraIKolda area About 15 years ago, 
the vlllage had an encounter wlth charcoal makers from outslde who came to settle in 
the Kandia territory The flrst year they produced charcoal wlthout objectlon from the 
Kandla resldents The next year when they returned, however, the village mobilized 
Having observed the damage that was taking place In their own forest and seen what 
had happened In other areas where the charcoal makers had spent tlme, the villagers 
decided that thls was something that had to be stopped In the terse explanation given 
by one elder "We had nothlng to galn, the forest had nothing to galn, our anlmals had 
much to lose " A delegation of villagers met the charcoal makers as soon as they were 
spotted In the village and told them In no uncertain terms that they were not welcome 
there Ever since the vlllage has maintamed a lookout for charcoal makers attempting 
to settle in the area and has warned them away before they commenced cuttlng the 
forest 



The villagers feel that they have generally been lucky in their encounters with charcoal 
producers since the ones who have come to the terr~tory have been fraudulent and had 
no papers authorizing their activity They are aware of cases in the area where the 
charcoal makers come with paper signed from Dakar authorizing them to produce 
charcoal in a certain zone It IS much harder for v~llagers to exert their authority In such 
cases Here again, at least in the recent past, Kandia has been spared much of the 
pressure from charcoalers because of its relatlve inaccess~b~l~ty with the abandonment 
of the road 

Management of Flre In and around the Kand~a Terr~tory 

Fire is a cr~tical concern in Kandia In order to understand its impact on the community 
and the source of their preoccupation with this topic, one must first understand the 
economic importance of the w~ld grasses and straw that grow in and around the village 
Grass and straw has multiple uses As one villager expla~ned, ''we sleep under straw 
(thatchrng), we sleep on straw (mattresses), we sleep inside straw (fences) " In 
addition, grasses provide crit~cal inputs into the diet of both cows and small ruminants 

There are several species of grasses that are highly valued in the village Two of the 
species grow primarily on the fallow fields (balude [andropogon pennrsetum] and 
leojere) While these can be used for thatchrng, they are considerably inferior to 
species that grow in the forest and a roof that is constructed w~th these grasses will last 
only 3-4 years In comparison, a roof constructed of the forest grasses (nyantango) can 
last as long as 20 years, wh~le the other (waba) will last up to eight years The 
nyantango grass grows where water is abundant and is rare now In the Kandia territory 
Villagers go as far as the Anambe valley In search of these grasses, which sell for as 
much as 500 cfa3 a bundle This compares with 150 cfa for a bundle of waba, or 100 
cfa for a bundle of baiude or ieojere, wh~ch are far more common in the territory 

Animals prefer, as their first choice, waba grasses, with the rare nyantango a close 
second Both of these grasses, that grow In more low lying areas, maintain their 
humidity throughout the dry season Only when these grasses are no longer available 
will animals turn to balude or Ieojere which begin to dry soon after the rainy season 

Given these diverse uses of grasses, it is not surprising that, from the perspective of 
Kandia villagers, there is "never enough straw " Another person commented that "the 
life of rural people depends on grasses " "But," he continued, "fire destroys grasses 
and unbalances the equilibrium in all aspects of life " 

F~res are caused by numerous sources Some of them come from the actions of local 
Inhabitants and neighbors Children use f~re in hunting wild meat F~re is used to 
smoke out bees when collecting honey Despite rules to the contrary, people passlng 



through on bicycles throw out lit cigarettes Women seeking wood use fire to fell dead 
trees Any of these fires can quickly get out of control when a wind comes up sweeping 
them into areas of dry grass Other fires come from outside the territory Many 
originate on paved roads or from activities of charcoal makers that get out of hand 
Customs officials use fire in their efforts to capture fraudulent traders crossing the 
border with The Gambia These flres from afar are often more d~fflcult to control, belng 
larger and hotter by the tlme they reach Kand~a 

While the villagers maintain a certaln number of strategles to control fires in the 
territory, they feel Impotent to control the extensive damage that results each year The 
principal strategies employed by the village to control fire are (1) to discourage actlvlties 
that provoke fires and (2) to construct fire breaks on the east side of the village whlch IS 

most vulnerable to fires While local flres do occasionally start and get out of control, 
the local population is keenly aware of the danger from their early childhood villagers 
are exhorted to use flre carefully The villagers clear a flre break approximately one 
k~lometer from the inhabited part of the village on the eastern s~de to protect the flelds 
and fallow lands (for grasses) from the most destructive fires which come from this 
direction 

For several years, Kandia participated in a Canadian funded project that provided fire 
fighting equipment to local village committees The equipment included heat resistant 
boots, rakes, shovels, and water pumps Residents of Kandia reported that this 
material was extremely useful and made their forest fighting efforts considerably more 
effective than they had been when they used only locally ava~lable materials such as 
tree branches The materials provlded by the project have now reached the end of their 
useful life, however, despite the residents' efforts to repair and malntain them If there 
is a place to obtain replacements, the villagers are not aware of it They say that whlle 
they probably would not buy all the equipment provided by the project, at least half of it 
was sufficiently useful that they would pay for it themselves were it available 
somewhere in the vicinity Despite thelr reduced frre fighting capacity, the village is able 
to protect the one kilometer zone they have defined as essential 

While strategies to control fire in the farmland portion of the Kandia territory are at least 
modestly successful, the~r strategles to protect the forest are nonexistent The result is 
that nearly every year the forest bums In its entirety by the end of the dry season The 
v~llagers are quick to point out that f~re does serve a useful role in the forest From thew 
perspective, the complete absence of flre would be as worrisome as is the current 
situation where the forest burns completely The ideal s~tuatlon, they say, would be for 
approximately half the forest to burn in any given year 

Villagers report that the impact of fire on the trees of the forest is small Healthy trees 
rarely suffer from the passing of the flre and only those that are already severely 
weakened by disease or pests are kllled by fires The effects are more severe on the 
undergrowth and especially the grasses, however Early f~res (December) are less 
troublesome because the earth and grasses are still mo~st Waba grasses, especially, 



are fire resistant at this stage and, even if burned, will Issue new, albeit weaker, shoots 
If the fires come later In the season (April, May), they are much more problematic 
Grasses do not regrow after these late flres and the forest loses its utility for grazing 

The benefits of fire are to be found particularly in growth patterns the followrng year 
Villagers report that in areas that burned the year before, the grasses grow more 
quickly and in greater abundance than in areas that for some reason d ~ d  not burn The 
cattle appear to prefer grazing In areas that burned the previous year 

The tradeoff then IS between losing current grazing resources when the forest burns but 
gettlng a more abundant regrowth the followrng year In an ideal situation, the villagers 
say, they would be able to control fire, and would allow approximately half the forest to 
burn each year The part that was burned would rotate annually with the unburned 
sectron since, In their evaluation, if one side were left unburned for several years in 
succession, the productivity of grasses would decline substantially 

In the past, the natural situation was considerably closer to the villagers' ideal scenarlo 
than it IS now This is because, wlth more abundant rainfall, much larger areas of the 
forest used to be flooded and stay humld throughout the dry season These areas were 
little touched by fire Even if the rest of the forest burned, as ~t regularly did, there was 
st111 a reserve of grasses left in the humid portion of the forest Now, with the rains 
endlng earller, nearly the entire forest burns each year and by April it serves no further 
purpose for cattle Villagers consider this to be a substantla1 problem but have no 
strategies to combat the annual tragedy "Just as it rains each year," they say, "so will 
come the fires " 

In discussrons wrth the population, the root of the dilemma appears to be the difficulty of 
managing a common property resource that is used by all the surrounding villages and 
"belongsJ1 to none of them Whatever the reallty, organrzrng multiple vlllages for a 
cause such as fire control is perceived to be impossible When the idea of havlng 
patrols to identify fires and mobilrze teams to flght them was proposed, it was summarily 
dismrssed "no one would take their turn " "People are prepared to save their f~elds 
and homes but they will leave the forest to the mercy of the flres " 

Management of the Forest of Kand~a 

While the Forest of Kandia lies largely outside the territorial limits of the village, it plays 
a primordial role In the life of the community, and especially their ability to marntain their 
cattle herds Since the forest lles entlrely withrn the Rural Community of Kandia it is 
officially under the purview of the Rural Community Councll which exercises, in 
part~cular, its right to allocate land within the forest to those who will "render it 
productive " 



Villagers from both wrthrn the Rural Communlty and outsiders can make requests for 
land to the Councrl Whlle In the past the Councll reports falrly large allocat~ons of land, 
now ~t IS rare that a slngle allocatron exceeds 10 hectares The number of requests IS 

not hlgh, especially In comparison to areas lrke the Rural Communlty of Dlawbe, to the 
south and along the road Over the last five years fewer than 50 hectares have been 
allocated in the forest of Kandia in most years The problem is not so much the 
absolute quantities of land that are belng converted from forest to cropland (slnce the 
areas are still small) but the lack of any overall plan that acknowledges the rmportance 
of the forest for lrvestock and other actrvltles The Communlty Councll accords almost 
all requests that are made to rt and refuses only ~f it IS clear that the request will cause 
lmmedlate conflicts because the land IS either In an anlmal passageway or too close to 
a waterrng hole In many cases, even these requests are not categorrcally refused, but 
the farmer IS rnstructed to construct a fence around the property to avold confllct wlth 
llvestock 

The result IS that land use patterns are haphazard and based on no overall plan that 
considers ratlonal use of the remarnlng forest based on needs of llvestock and crops 
The Impact of the small amount of forest that IS belng converted to cropland IS 

consrderably larger than would be suggested by the hectarage alone because of the 
haphazard development patterns A few small scattered flelds cause many more 
problems to lrvestock than one larger fleld, partrcularly ~f the latter IS In a zone that has 
been designated for agrrculture Many of the requests for land from Kandra resrdents 
have been for land drrectly to the south of the village territory, on the srde of Wolodou 
whlch IS one of Kandla's closest neighbors The result IS that the narrow corridor of 
land between these two vlllages IS shrinking and even the President of the Rural 
Communrty thlnks rt lrkely that the corrldor will be frlled In wlthrn 2-3 years Whrle a 
passageway of 200 meters IS supposed to be left uncultrvated, ~t IS by no means sure 
that thls drstance will be respected It IS clear from the land use/land cover maps 
(Frgures I1  a, I1  b, I1  c) that former passageways to the north of Kandla bust north of 
Sare FIII) have become more constrained, and the vast areas of grazlng lands are berng 
rncreaslngly occupled by flelds Thrs has severely reduced the moblllty of cattle 
between drfferent grazlng and waterlng areas 

The current sltuatron poses two dangers One IS that the Impact of the "development" 
that IS taking place IS drsproportlonate to the amount of land actually belng converted 
Into crops because of the lack of any ratlonal land use plan for the forest area From all 
evidence, whlle the Rural Communlty Councll IS deeply concerned to avold sltuatrons 
that would cause rmmedlate and acute confllct among populatrons, ~t expresses nelther 
knowledge of nor concern for the longer term rmplicat~ons of ~ t s  land allocation patterns 
for local lrvelrhood systems The second Issue IS more potentla1 than actual, glven the 
currently low levels of demand for land Population and land pressures throughout 
southern Senegal are rncreasrng, however, as ramfall and agr~cultural condltrons In the 
north become ever more precarious Wlthout a strategic plan for the forest of Kandra, ~t 
IS llkely that cont~nurng and perhaps accelerat~ng demands for land will progressrvely 



whittle away at the forest, reproducing land use patterns as they have occurred across 
the north of Senegal where forests have not been actively protected 

When confronted w~th thls likely scenario, the residents of Kand~a reacted w~th resigned 
concern Concern because they see the danger to thelr livelihoods and know enough 
about farming systems In areas further north to reallze that the threat to the~r own food 
security IS not to be taken l~ghtly They are reslgned because they do not see any 
mechanism by which the process can be stopped The only "solut~on" they foresee IS to 
become more llke the~r seml-nomadlc Fulbe couslns In the north who move thelr cattle 
great d~stances In search of adequate pastures and water "There will always be 
somewhere to go, we Fulbe are used to moving great d~stances ~f we have to " For the 
moment, it is only the outsider who is wondering where that somewhere might be, and 
how long will remain forested 



CHAPTER IV ENVIRONMENTAL CHANGE IN THE KANDIA AREA 

If we look back over the human and ecological hlstory of Kandla over the past 50 years, 
there are several notable changes In the environment as observed by the villagers 
themselves (see Figure 14 H~storrcal Matrix) Wh~ie the size of the populatlon has 
Increased s~gn~flcantly over that perlod, the land area occupled by the "terr~tory of 
Kandla" (the lands that the vlllage considers as belonging to them) has dlmlnlshed 
This IS due prlnclpally to the colon~zat~on of the area by new vlllages over the perlod 
between approximately 1930 and 1970 Durlng this tlme about ten new v~llages moved 
Into lands surround~ng Kandla and many requested permlsslon to occupy part of what 
was then the Kandla terrltory Slnce, In the words of the chref, "thrs wasn't really to our 
Ilkrng, but In the tradition we could not refuse," the terrltory was gradually but regularly 
reduced over thrs period These pressures have drminrshed cons~derably since 1970 
when the road to the south was paved and Kand~a became vlctlm of lncreasrng 
~solat~on 

Wlth Increases In the populatlon and a reduction In land held by the vrllage, the natural 
result was the cult~vation of both more land In absolute terms, but also a greater 
proportion of the terrltory at any glven point in tlme Th~s trend was exacerbated by the 
~ntroductlon of anlmal traction at the same tlme that the populatlon was lncreasrng 
Slnce a famlly wlth a full set of anlmal tractlon equipment now cultivates almost twice as 
much land as one wlthout any traction equrpment, the Impact on the total quantrty of 
land cultrvated has been slgnlfrcant 

Under these c~rcumstances, one would expect a sltuatron of rapldly decllnlng so11 
fertrllty And, In fact, farmers report that Indeed they have suffered decllnes In 
productivity As one put rt, "After all, are your new clothes of the same qual~ty as your 
old ones?" Thls Issue showed up on the hlstorlcal matrix as a dramatlc decllne In 
fertlllty whlch, however, contradicted many of the other conversations we had held with 
farmers We flnally concluded that the hlstorlcal matrrx confused fert~llty wlth 
productlvlty and farmers agreed that the report of declrnes from a relatlve fertrllty level of 
"20" In 1945 to "5" In the present was In fact largely due to reductlons In ramfall and not 
to the quality of the so11 Most farmers report that whlle so11 fertlllty has decl~ned 
somewhat over the years, they conslder the soils of therr terrltory to be st111 hlghly 
productive In most places Thls IS due to the many practices described rn the previous 
chapter that help to maintain fertllrty 

Even though populatlon Increases and reductlons In the size of the terrltory have 
Increased the populatron/land density, the rat10 IS stdl low compared to many parts of 
Senegal Wlth organized fallows of up to SIX years on large areas of the territory, and 
rndivlduai shorter fallows of 2-3 years, none but the bambeyflelds are subject to the 
perpetual cultlvatlon that has become the norm In many more northerly villages 
Forthelr part, the bambeyflelds remain fertlle due to lntensrve lnfuslons of cattle 
manure Practices such as leavlng the peanut hay and millet stalks on flelds may not 
be spec~f~caliy desrgned to malntarn fertlllty (thelr prlnclpal purpose belng to assure 



Figure 14 Historical Matrix 
Kand~a terr~tory 

Thrs hrstorrcal matrrx was carried out by a groups of about 12 men of different ages and from different 
famil~es in the village It was traced on the sand at the vrllage square and our ~nformants placed beans on 
each variable to represent trends over time The only case In which the number of beans reflects precise 
quantificat~on IS rn the brodiversity line where the vrllagers actually counted out the number of specres they 
could remember during each time period (after 1945, the 100 beans in 1945 IS an estimate based on 
rememberrng many more tree species then than what they actually counted for 1970) In all other cases 
the number of beans has no spec~al significance except to show the change In variables over time 
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good quallty anlmal fodder durlng the dry season) but the happy consequence IS that 
these crop resldues play an Important role In reducing erosion and slowrng so11 
degradation 

lncreaslng the land area under cultrvat~on and ma~nta~n~ng fallows have necessar~ly put 
pressures on the forest Thls IS reflected In the hlstor~cal matrlx In the llne "area of the 
forest remalnlng untouched by cult~vat~on" wh~ch shows a gradual but qulte slow 
transformat~on of the forested part of the Kandla terrltory Into croplands Much of the 
forest, however, remalns Intact The forest outslde Kandla, as noted above, IS currently 
under pressure by both Kandla vlllagers seek~ng to expand thelr f~elds, and ne~ghbor~ng 
vrllagers At least for the vrllagers of Kandla, ~t IS ~mportant to note that the mot~vatron to 
cut and c,ultlvate the forest IS due less to the need to put new or fertlle lands Into 
productlon than ~t IS to concerns over tenure secur~ty and the perceived need to more 
clearly ~dent~fy thelr ownersh~p of the forest by cultrvat~ng on ~ t s  outer edges and thereby 
demonstratrng that these lands are be~ng put to "productrve use " Srnce perceptions In 
the area are strong that the forest IS an unmanaged common property resource, there 
is also a strong sense that each vlllage and each rndrv~dual needs to get their "share" 
before someone else uses ~t up There IS very lrttle cons~derat~on of what the comblned 
Impact of all these lndlv~dual behavrors w~ll be on the forest or ~ t s  abil~ty to susta~n the 
pastoral slde of the local economy 

Both tree dens~ty and blod~verslty have declrned over the past 50 years Reduction In 
ralnfall -- and the resulting drop In the water table -- has been probably the most 
srgnlf~cant factor In both cases slnce it has resulted In the loss of many of the 
hydrophytlc specles that were prevrously common In the zone Th~s IS evldent both 
from vlllagers' perceptrons as reflected In the hlstor~cal matr~x and also from aerlal 
photos that lndlcate a broad transformat~on of the dense woodlands Into savanna 
woodlands, startlng In the per~od between 1954 and 1970 and contlnulng between 1970 
and 1982 Selectlve cutt~ng of trees In flelds to protect those that have some economlc 
value has certainly changed the specles mlx on cultivated lands but regenerat~on of 
d~verse specles remains hlgh on lands that are devoted to long-term fallow In terms of 
Impact on the local populat~on, the most slgnlflcant specres decllne has probably been 
In grasses, rather than trees 

The near complete dlsparltlon of nyantango grass and the reduced product~on of waba 
grasses has had a negatlve Impact on (1) anlmal nutr~t~on, (2) the amount of labor 
needed to ma~ntain roofs, and (3) household Incomes of poorer people who used to 
market these grasses and others who are now obllged to buy them Whlle the shortage 
of these grasses IS caused largely by ramfall changes, rt IS also due to the frequency of 
f~res that seasonally ravage the forest undergrowth Flre IS a resource management 
problem that has been partly, but far from fully, mastered by the local populat~on 
Current efforts are devoted to protecting croplands and fallow wlthln the terr~tory of the 
v~llage There IS no effort to control f~res wrth~n the adjacent forest, an actlvlty that the 
v~llagers cons~der fut~le, agaln because of the common property characterlstlc of the 



forest They are aware of the negative consequences for both humans and animals, 
but feel impotent to take any effectlve actions 

In short, the v~llagers of Kandia employ a range of sophrsticated resource management 
strategies within their territory that are designed to protect their local environment in 
order, ultrmately, to protect their livelihoods These strategies carefully balance the 
needs of crop productron and anrmal raising to minimize conflict between these two 
productive act~vitres and to maximlze the benefits of combining the two production 
systems The farmers of Kandia are, for the most part, relatively prosperous due to 
their success in managing resources in a way that permits the continued ~ntegration of 
these two systems 

The weakness in the system lies in the lack of effective management of resources 
outside the village's territorlal boundar~es The forest of Kandia IS an invaluable 
resource that serves not only the denizens of the zone, but transhuming herders from 
other parts of the country as well It generates fodder for animals, harbors seasonal 
ponds that are essential for waterlng cattle, and permrts mobrl~ty that is essential to the 
health of the pastoral system by providrng access to further pastures and watering 
points The residents of Kandia have no legal rights to regulate use of the forest and 
are convinced that it would be largely lmposs~ble to engage other neighboring vrllages 
to take concerted efforts to protect a resource that belongs to none and IS used by all 

In addition to these constraints to good management, there are incentives that lead 
both commun~ties and indlv~duals to use the forest in ways that are ln~mical to good, 
sustainable management Indlv~duals, seeking the most productive recently cleared 
lands, would prefer to clear a patch of the forest than to return to and clear lands that 
have been in long-term fallow Since there is at present virtually no control on the 
clearing of the forest for croplands, outsiders also may flnd it more conven~ent to 
surreptitiously clear the forest rather than negotratlng use rights w~th exrsting 
communities At the commun~ty level, villages attempting to protect their terrltorlal 
boundaries (especially where the village forest runs directly rnto the communal forest) 
encourage the placement of fields In the communal forest to mark the outer limits of the 
territory and ensure that there is no confus~on about the ownership of the forested area 
that falls within the territorlal l ~m~ts  

Legally, the management of the Kand~a forest falls under the punilew of the Rural 
Community Council This group has the authorrty to allocate or deny requests for land 
in the forest which technically belongs to the State In fact, there is no real 
"management" of the forest in the sense of having a ratronal plan for how ~ t s  resources 
should be used and/or protected Requests for land are generally granted unless the 
grant will engender some immediate and obvious conflict with other users Many 
cultivators do not bother to get permlssron, but merely begin cultivating where and as 
they wish The Council generally casts a blind eye on such actrvities unless, as above, 
they engender confl~ct The result, as discussed in Chapter Ill are land use patterns 



that, because of thelr Incoherence and absence of a systematlc plan, are potentially 
hlghly damaglng to the pastoral system 

The relatlve prosperity of Kandla's Ilvellhood, as well as many other communltles In the 
area, depends as we have seen on the Integration of crop and llvestock productlon 
The absence of llvestock would mean not only the loss of mrlk, meat, and cash that 
result dlrectly from thls productlve actlvlty, but also the loss of crltlcal Inputs that 
contribute to the susta~nab~l~ty and productivity of the cropping system The health of 
the llvestock sector depends In turn not only on the resources of Kand~a's territory, but 
also on the common property resources of the forest beyond It IS cr~tlcal that both local 
populations and the State expllcltly recognlze these ~nterdependenc~es 

The State can begln by acknowledging that extenslve llvestock productlon IS productlve 
use of resources and therefore IS a value produc~ng use of land ("mise en valeul") Thls 
would at least legally reduce the existing blas that consistently favors the transformatlon 
of publlc lands Into private cropland rather than its maintenance as communal pasture 
Rural Counc~ls throughout the country conslder ~t part of the~r mandate to oversee the 
transformatlon of "unused" or "wasted" land Into "value produc~ng" cropland It IS 

essential that they be trained to recognize the multlple uses of common property 
resources and to appreciate the role of extenslve llvestock productlon In many rural 
l~vel~hood systems Once the prlnclple IS established that malnta~nlng common property 
for extenslve grazing IS a legltlmate and "value produc~ng" use of lands, then the 
Community Counclls will need to work more closely wlth the vlllages In thew dlstrlcts to 
ldentlfy the multlple demands on common property resources and to devlse a plan that 
considers how the compet~ng demands for resources can best be met Thls plannlng 
process should begln In Rural Communltles like Kand~a where there are st111 resources 
to be protected The greater the pressure on these resources, the more urgent ~t IS to 
address these Issues wlthout delay 

Analysls of change In land use patterns over time, such as those belng undertaken by 
EROS In collaboration wlth the Centre de Suivi Ecolog~que can be helpful In ldentlfylng 
the best opportunltles to protect and begln more systematlc and ratlonal management 
of common property areas that are under threat More lntenslve study of local 
l~vel~hoods can then be undertaken uslng methodologies such as RRA and PRA to 
ldentlfy resource use patterns and needs In the commun~t~es that use these common 
property resources Each of these leads logically Into a plannlng process In whlch 
community users, In conjunction w~th the State authorltles would devlse the plan that 
would gulde the development and protection of these endangered resources 

Wlthout such a concerted effort, the forests of southern Senegal will soon become little 
more than memorles of old-tlmers who will speak fondly of the days when the~r cattle 
roamed freely and thew chlldren grew plump from the consumption of mllk and 
abundant grains Kandla st111 has the chance to forestall the progresslve pauperrzlng of 
its population Let the opportunity not be wasted 



Date 

Saturday 2/3/96 

Sunday 2/4/96 

Monday 2/5/96 

Tuesday 2/6/96 

Wednesday 2/7/96 

Thursday 2/8/96 

ANNEX 
Program of RRA Fleld Work 

With whom 

Protocol Meetlng Chef, elders, villagers 

Partlc~patory Village Map 30 men, 20 women 

Gu~ded visit to village Several village men and 
women 

Transect Walk (Team 4 men, 2 women 
divided Into 3 groups) 

Analysis of transect information 

H~storical Profile 3 men 

Wealth ranklng 3 men from dim wealth 
catetorles 

Territorial map 25 men, few women 

SSI* (household resources) Wealthy fam~ly 

SSI (household resources) Poorer family 

SSI (youth issues) 6 youth 

Histor~cal matrlx 12 men, few women 

SSI (use of manure) 4 men 

SSI (management of fire) 5 men 

Gender matr~x 9 women 

Visit to orchard/SSI 1 man 

SSI (organization of vlllage) 1 man 

SSI (market) 

41 

3 men 



I Date Act~v~ty W~th  whom 

Fr~day 2/9/96 SSI (management of cattle) 1 man 

Village feedback 

VISI~ to forest 

20 men, 15 women 

1 man - 

Saturday 211 0196 VISI~ women's garden 3 women 

I 
SSI (land allocat~on, tenure) Rural Counc~l Pres~dent 

*SSI= Semi-structured Interview 

I 
I 
f 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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