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Conclusions

While cattle remain the principal source of Fulani income and wealth, the inhabitants of
Kachia Grazing Reserve have diversified their livelihood strategies to respond to changing
circumstances and stress, especially the limited availability of grazing within the reserve and
political insecurity outside, resulting in continued transhumance, the maintenance of smaller
livestock holdings and pushing households into poverty.

Introduction

TheFulanipeoplesarethe major pastoralisgroupacrossVestAfrica andhavedominatedcat-
tle productionin Nigeriafor centurieq1]. Alsoknown asFulbe pastoraliststheir population
in Nigeriais estimatedat 15.3million [2].

In thelate1980d~ulaniwereestimatedo manage90%of Nigeria'sruminants[3]. A 1992
livestocksurveyfound that Fulanipastoraliststhe greatmajority of whom havenow settled,
growcropsandpracticeaform of limited seasonaranshumancekept83%of the cattlein
Nigeria.Many arablefarmersalsopracticeanimalhusbandryTraditional managemenin and
aroundrural villagesy non-Fulaniaccountedor 17%of cattle.Only 0.3%cattlewerereared
on commerciaholdingsin aperi-urbanor urbansettingqd4]. Villageandurban cattlekeeping
isincreasingasbusinespeopleinvestin the currentagriculturalrevolutionin Nigeriaandthe
local’indigenepopulationslearnherd managemenskillsfrom the Fulani.ln 2014 the rumi-
nantpopulationof Nigeriawasestimatecat 19.4million cattle,40.6million shee@nd71.0
million goatg5].

Traditionally, Fulanipracticedyear-roundnomadism partly in responséo the needto
migrateawayfrom the high infection challengeresentedy tsetsdlies.Beforethe 1950s,
herdsfrom the northern savannatzoneonly grazedn the sub-humidzonefurther southdur-
ing thedry seasonwhentherisk from trypanosomiasisvaslower.Sincethe 1950sherehas
beenasouthwardshiftinto the sub-humidzonefor year-roundgrazingwith Fulanipastoral-
istsoccupyings%oof therural populationof whatwasaninhabitedzone.

By 1988it wasestimatedhatthe dry seasortattlepopulationdecreasetly approximately
40%in thewetseasoif6] indicatingthatanincreasinglyyear-roundpopulationwaspresentn
this zone.Expansiorof cultivation hasreducedsuitabletsetsenabitat,makingthe areamore
hospitableo livestockkeeperg7]. An increasinghumberof Fulaniaregivingup the wetsea-
sonmigration northwards to engagen mixedcrop/livestockfarmingandamore settledife-
style[8]. Most Fulaninow havepermanenthomesteadand practiceonly short-rangedry and
wetseasortranshumancein partdueto diminishing acces$o rangelandgrom farming pres-
sure,increasingconflictsandinsecurity[1].

Grazingreservesvereestablisheih Nigeriain the 196040 encourag@astoralissedentarisa-
tion [9]. Thereservesvereanticipatedo increaseproductivity, providing critical resource$or
livestockkeeping(waterandlandtenure)andaccesso marketsandto reduceclashebetween
pastoralist@nd crop farmersdriven by competitionfor resourcesThe KachiaGrazingReserve
(KGR)wasestablishedy the KadunaStateMinistry of Animal and ForestResources 1967to
settlenomadsin onelocationto improvetheir standardof living; to improvethe quality of live-
stockproducedto reduceconflict betweemomadsandfarmersandto providean areafor
researcij10]. The KGRis hometo somel0,000~ulanipastoralistandtheir 40,00Ccattle.In
May 2011 amonth afterthe presidentiaklection KGR experience@suddeninflux of displaced
familiesfleeingviolentclasheén their areaf origin [11].
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Thestudyobjectivesaretwo-fold. Firstly, wedescribeand assesgariationin KGR house-
hold characteristicin termsof the householchead wivesandmarriageslivelihoodstrategies,
livestockkeepingcrop farming, off-farm source®f income,mutual assistancand gendered-
wealthholdings.Secondlyweexplorewhetherlivestockand wealthareequallydistributed
amongKGRhouseholdsandif not, whatvariablesaccountfor the variationseeracross
households.

The KGR, thefirst grazingreserveo beestablisheth Nigeria,is representativef Fulani
livelihooddiversification wealthand householcheterogeneityn agrazingreservesetting.Ana-
lysingthe socialandeconomicmake-upof grazingreservecommunitiesandtheir resilienceo
socialchanges pertinentbecausef the societabnd political lobbyfor sendentarisationf pas-
toralistpopulations Pastoralivelihoodsarein atransitionalstateandunderstandinghe house-
hold economyis crucialin achievingsustainablend effectivedevelopmeninitiatives.

Study site

TheKGRissituatedin KadunaStatenorth centralNigeria,andcomprises31,00thectares
betweeratitudes10E03'-10E134hdlongitudes7E55'-8E06'KGR lieswithin the sub-humid
zone,700+900n abovesedevelandis fedby the KadunaRiver.KGR exhibitsnorthern
GuineaSavannahvoodlandvegetationThe climateis tropical sub-humid,with awetseason
running from June-Octobeanddry seasorbetweerNovember-MayTheaveragegempera-
tureis 28EQ@minimum of 19EGn Januaryand maximumof 39ECatthe startof therains).

KGR settlersareexclusivelyFulanipastoralistsThe KGR “district'is calledLadduga or
“bushin Fulfuldeandthe KGR headquartersndtrading centreis calledTampol (afterthetar-
paulinsthat coveredhefirst marketstalls) Administratively, KGRis dividedinto 6 blocks.
Block2islargeanddiversegeographicallyandis subcategoriseihito 2A and2B(Fig 1). KGR
has9 Ardos or villageheadsgachrepresentingclan. The settlementreawithin the blocks
arenamedaftertheclanelder.

Study design

This mixed methodsstudycomprisedthreecomprehensivéivelihoodssurveysindertaken
within KGRduring 2011:March (mid-dry season)}June(beginningof wetseasonand Octo-
ber(endof wetseason).

Thisapproachenabledhemesgo becoveredot only throughadministrationof question-
nairesat differenttime pointsandto differentcohortsof households/individuabut also
through applicationof arangeof differentparticipatoryresearcimethods Triangulationwas
employedo validatethe repeatabilityof dataobtainedand ensurebetterreliability of evidence.
Thismethodalsoensuredhat variationsin characteristicknowledgeperceptionand prac-
ticeswerecaptured.

Thehouseholdvasthe primary unit of assessmenia July2010 a statecensusindertaken
by the KGR ProjectOfficerecordeds81householdsn KGR.Forthesurveyundertakenn
March 2011 64householdsvererandomlyselectedrom thistotal. In May 2011 ,0nemonth
afterthe presidentiaklection KGR experienceé suddeninflux of displacedamiliesfleeing
violentclashedn their areaf origin. In total, 249families(3,000people)movedinto the
reservewith their livestock(20,00Qcattle,5,000sheepnd 1,500goats) A censusindertaken
in June2011providedarevisedfigure of 777householdsvith ahuman,cattle,sheepandgoat
populationof approximatelyl0,00040,00010,000and5,000respectivelyl11]. Of the 752
householdgor which dataon the yearof settlemenin KGR areavailable28.2%wereestab-
lishedin the KGR beforethe period of inter-communalviolencethat beganin the early2000s.
A further 38.7%settledn KGRbetweer2001and2010and 33.1%of all household$iad
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Fig 1. Location of KGR househo Ids. (Map was created using ArcGIS Ssoftware by Esri. ArcGIS S—with
the following attribution: Esri, HERE, Garmin, USGS, METI/NASA, NGA).

doi:10.131/journal.pon@172866.g001

movedinto KGRin May 2011.0f these249householdsall wereinhabiting the reserven
October2011lintendingto settlepermanentlyln this study,householdshat movedinto KGR
during themassmmigration eventof May 2011arereferredto as newimmigrant' households
andtheremainderasoldsettlers'.

For eachof the Juneand Octobersurveys40householdsvererandomlyselectedrom
acrosghese777householddy allocationand generatiorof randomnumbersusingthe Survey
Toolbox®.

Focus group discussions and key informant interviews. Focusgroupdiscussion§FGD]
employingparticipatoryrural appraisatechniqueg12] wereundertakenby the first author
with 8 groupsof 6+ 12individualsof the samesexwith the assistancef alocaltranslator.
Thesediscussionsveresupplementedby two keyinformant interviews Topicsof discussion
andindividuals/groupgdargetedaresummarisedn Tablel.

Wealthandpovertywereassesseagasingparticipatorywealthranking,in whichfocusgroup
discussantself-determinedvealthreferencepoints[13].

Questionnaires. A questionnairavasadministeredo eachselectediouseholdinterviews
wereundertakenby thefirst authorwith the assistancef alocaltranslator.Respondentaiere
householcheadsor, in aminority of casegheir sonsor brothers.Not all selectedhouseholds
agreedo beinterviewed For the surveyundertakenin June2011asingle outlier'household
wasremovedfrom analysishavingahouseholdsizeof 277and cattleherd of 1,500 Question-
nairesfocussean four themeshouseholdsizeand compositionjthe domesticanimalpopula-
tion (speciesompositionand holdingskeptin andoutsidethe KGR);householdivelihoods
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Table 1. Topics and target groups and individua Is for focus group discussion s and key informan t

interview s.
Topic Target group

Focus group discussions

Community wealth ranking Men and women

Role of household head Men and women

Household revenue and livelihood diversification | Men and women

Sale of dairy products Members of women’s cooperative

Household composition, expansion and Women
dissolution

Gendered wealth holdings Men and women
Key informant interviews

Crop farming, KGR past and future Elderly, educated, elite male; advisor to district head

President of dairy cooperative

Household expansion and dissolution Young educated community member

Grazing reserves and mobility of pastoral National Livestock Development Project, Federal
communities government

doi:10.131/journal.pon@172866.t001

strategiesind source®f income.Livestockcapitalwasusedasthe primary proxy for wealth.
FGDsindicatedthatthe numberof animalswasthe mostimportant parameterfor rankinga
household'svealthstatusin the KGRaspreviouslyreported[14,15].

To aggregatéhe livestockspeciesnaintainedby ahouseholdthetotal numberof tropical
livestockunits (TLU, equivalento 250kg live-weight)werecalculatedThefollowing conver-
sionfactorswereapplied:cattle= 0.70 sheemndgoats= 0.10,domesticfowl/poultry = 0.01
[16]. Otherwealthindicatorsincluding numberof buildings,hectaresarmed,and educational
levelof the householchead werealsoexamined.

Our analysearebasedn atotal samplesizeof 133householdsFifty-six householdsvere
interviewedin March2011,38in June2011and39in October2011 Forthe surveysinder-
takenin Juneand October2011 approximately30%of householdsvereof newimmigrants.

Datapre-datingtheimmigration eventhavebeenanalysedeparatelandtheseexcluded
householdsndlivestockthat wereon dry seasoriranshumancef-or mostanalysegesponses
from Juneand October201lareaggregated.

Statistical analyses. A rangeof univariateanalysegt-testschi-squargestsandsimplelin-
earregressionyverecarriedoutin Rv3.1.1[17]. A multi-variablegeneralinearregression
modelto explorethe keyvariablesffectingthe total livestockunits within ahouseholdvas
createdn R (regressiomodellingstrategiesrms'packagelsingastepwiseforward-selection
approachwith Akaikeinformation criterion (AIC) values.

Multiple correspondencanalysi{MCA) wasperformedusingselectediariabledrom the
JuneandOctober2011surveydata.Thevariablesisedwere:householdsize herdsize humber
of marriageof householcheadand sourceof extraincome(from the options:wagegcasual
labour),salary(salariedvork) and somesortof businessnitiativexe.gteashop,motorcycle
servicing etc.).Wealthstatug(using TLU per capitaasaproxy) andgeographicdbcation
wereincludedassupplementaryariablesywhich doesnot affectthe creationof the main
dimensionsbut enableshesevariablego beprojectedonto the MCA plot. The MCA wasper-
formedin STATAv.13(Statacorf.P, CollegeStation, TX, USA).

Ethics statement

Ethicalclearancdor interviewingof humansubjectavasgrantedon 7th February2011by the
Ministry of Health,KadunaState(Nota MOH/HS/PER/VOL.I/234/70)Studyparticipants
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Table 2. Number of marriages of HHH.

Category Number of wives/m arriages
March Interviews (n =56 HHH) June-Octo ber (n =77 HHH)
0 1 2 3 4 >4 0 1 2 3 4 >4
Current wives 0 19 21 11 5 0 22 21 32 15 7 0
Deceased wives 45 9 1 1 0 0 67 6 3 1 0 0
Divorced wives 47 5 1 2 0 13 77 0 0 0 0 0
Marriages * 0 11 18 17 7 34 0 17 34 17 8 1°

" Number of times HHH married, inclusive of current, divorced and deceased wives
2 A HHH had one and another had 2 wives, but these wives died leaving both HHH with no wives

8 HHH divorced 5 wives

42 HHH had 5 wives overall and 1 HHH had 10 wives (same HHH as the one who divorced 5 wives)

5 HHH had 5 wives, 4 present and 1 that died

doi:10.137/journal.pon®172866802

werebriefedon the purposeof the studyandverbalinformed consentwasobtained Written
consenttouldnot beobtainedasthe largemajority of studyparticipantswereilliterate. Partici-
pantconsentwasdocumentediirectlyin the questionnairesisedto interviewthe studypartic-
ipants.The ethicscommitteeof the Ministry of Health,KadunaStateapproveadhis consent
procedure.

Results

Household characteristics

Household head. Thenucleusof all KGR Fulanihouseholdssits head(HHH) or jewuro,
anadultmale who makesdecisionn social,economicand political matters FGD responses
indicatedthatthe main role of the HHH wasto managehe herdor agriculturalunit, being
responsibldor all aspect®f herd security maintenanceandreproductiveefficiency.

HHH agesangedfrom 23to 87yearswvith ameanand medianageacrosshe surveyof 53
yearsOver50%of HHHs wereagedbetweemd5and 64. Therewasasignificantrelationship
betweerhouseholdsizeandageof theHHH (p< 0.01)thoughlinearregressionndicatedthat
this relationshipaccountedor only 8%of the variationin householdsize.

Rateof formal education(primary, secondaryr further), otherthanin Koranicschooling
werelow, atjust over10%of all HHHs.

Wives and marriages. A Fulanimanmaytakeamaximumof four wivesatanyonetime
in accordancevith Islamicrules.lt isimportantto considemot justthe currentnumberof
wivesof HHHSs, but alsothe numberof marriagesontracted Followingdivorceor deathof a
spousechildrenusuallyremainin their father'shousehold.

Themajority of HHHs, 70% hadeitheroneor two wives.Two wasthe modalnumber,
whenall of aHHH's marriagesvereconsideredwith 32%in the March surveyand44%in the
June-Octobesurveysavingmarriedtwice. ThreeHHHs hadmarriedfivetimesandone
HHH interviewedhadmarried 10times,but wasexceptiona(Table2).

Household composition. Thehouseholdpr wuro, isagroupof agnaticallyrelatedmen,
their wivesandchildren. The FGDswith womenrevealedwo wuro structuresn the KGR:a
three-generatiomouseholdn whichthe HHH is elderlyandhis sonsandtheir wivesandchil-
drenlive underhisdirectiveandonein whichtheHHH hasdiedandis replacecby his eldest
son,wholivesin the samehouseholdvith his junior brothers their wivesandtheir children.
Thefirst wuro structurewasmore common:only 11%of householdsnterviewedreported

havingaHHH living with his brothersandhis brother'swivesandchildren.
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Table 3. Househo Id size and composit ion, June and October 2011 surveys.

Category

(ages in years)

HHH

Wives of HHH

Child 5

Child 5-15 male

Child 5-15 female
Unmarried adult male !15
Unmarried adult female 15
Married adult males !15
Married adult females 15
Subtotal children <15
Subtotal new immigrants
Subtotal old settlers
Total

No HHs Sum Mean* sD* % of total populati on
77 77 1.0 0.0 3.9
75 158 2.1 0.9 7.9
71 434 6.1 4.4 21.7
70 372 5.3 4.3 18.6
62 253 4.1 2.7 12.7
42 144 3.4 2.3 7.2
35 97 2.8 21 4.9
55 210 3.8 2.9 10.5
57 251 4.4 2.9 12.6
75 1,059 141 9.5 53.1
25 830 33.2 22.2 41.6
52 1,166 22.4 1.4 58.4
77 1,996 25.9 16.4 100.0

" Mean and SD [standard deviation] apply to households (HHs) containing a particular category of individual rather than overall HHs

doi:10.137/journal.pon®172866003

Respondentseportedfour phase®f householdexpansioranddivision. (i) Thehousehold
expandghroughthe offspringof the HHH and hisfirst wife,and maycontinueto expandto
form acompoundfamily if the HHH takeson morewives (ii) Thehouseholdexpandsvhen
thesonsof the HHH taketheir own wivesandhavechildren.(iii) Division occursassonsand
their wivesseparatdérom their father'shouseholdf the sonshavebuilt up largeenoughcattle
herds asillustratedby this statemenfrom ayoungfocusgroupdiscussantvho decidedto “go
it alone' andcreateanewwuro distinctfrom the oneof his fatheron accountof hislargeherd
sizeandfinancialindependenceA sonfrom apoor householdnayalsobedrivento leavehis
father'swuro to improvehis prospectdy moving elsewhereif someone does not have enough
cows to give to all his sons then he will send his son to go and work for another herd so that he can
work to earn a calf, the going rate is two years for a female and one year for a male’. (iv) House-
hold dissolutionoccurswhenthe HHH diesandhis herdis distributedamongsthis sonsand
daughtersn a2:1ratio. At this stageeachsonmayform his own householdunit, althougha
householdnaycontinueto existasasingleunit evenafterthe deathof anelderlyHHH. Cer-
tain factorssuchasdeathof afather livestockwealthor povertymakehouseholdivision
morelikely, but focusgroupdiscussionsevealedhatthereis no typicalthresholdnumberof
cattleor prescribedule for anindividual decidingto form his own householdunit. Thedeci-
sionto divide is madeby the householchead asillustratedby this statemenfrom afocus
groupdiscussantiason will only separate his animals and family if his father gives his approval’.

FGDsin March 2011showedhat marriageoccursin individualsof 16 yearsor more.For
thesurveysindertakenin June/OctobeP011,16wasconsideredhe ageof adulthood,accord-
ingly 53%of the populationwerechildren (Table3). Overall51%of the householdhopulation
wasmale;within the 5+15-yearold agegroup,60%weremale.Marriageof younggirls may
haveresultedin their beingclassifiecasolderthantheywere.ln the March 2011survey16%
of householdseportedhiring non-bloodrelated cattleboys' classifiecasmembersof the
householdsaccountingfor 1.4%of the population.FGDsindicatedthesecould befrom non-
Fulaniethnicgroups.

Themeanhouseholdsizewasfound to behigher(25.9)in June-OctobeR011thanin
March 2011(20.4).Newimmigrant householdsveresignificantlylargerwith amean
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Table 4. Househo Ider rankin gs of income sources.

Activity

Livestock

Crop farming

Off farm activities
Business
Salary
Wage

Money from family

Women's crafts

No HHs citing income source % of HHs Contribution to HH income
(No of HHs)
Rank 1t Rank 2 Rank >3
133 100.0 129 4 0
120 90.2 5 115 0
73 54.9 0 73
49 36.8 0 0 49
40 30.1 0 0 40
13 6.4 0 0 13
45 33.8 0 0 45
30 22.6 0 0 30

" One household (HH) gave a rank of 1 to both livestock keeping and crop farming
Data from surveys undertaken in March, June and October, 2011.

doi:10.137/journal.pon€172866004

householdsizeof 33.2(meandifferenceof 10.8persons95%confidencdnterval [Cl] of 1.4+
201)comparedo theold settlerqTable3).

Livelihood strategies. KGRis consideredy governmenbfficialsto bean “agro-pastoral-
ist' community,with theimplication that 25+50%f incomeis derivedfrom livestockandlive-
stock-relatedactivities[18]. At thetime KGRwassetup, it wasstipulatedthat on settlemenin
KGRhouseholdshouldbeallocatedLOhectare®f land, with aprovisothat 4 hectareshould
bededicatedo cropfarming.FGD interviewsshowedamismatchbetweerthe perceptionof
theauthoritiesandinhabitants.

All householdengagedh livestockkeepingwith 97%rankingthis activity astheir primary
sourceof incomeor subsistencea-douseholdseportedderivingmore than 50%of theirincome
from livestockwhich would categoris¢hemaspastoralistsHouseholdsalsoengagén other
livelihoodstrategiegcropping,mainly for subsistencegnd off-farm activities) Ninety percent
of KGRhouseholdgrow crops,and 96%o0f the crop-growergankedthis activity secondn
termsof contribution to overallhouseholdncome.Overhalf of KGR household€ngagedn
off-farm activities andrankedthis activity third in termsof its contribution to the household
economyRemittance$rom family memberdiving awayfrom homeandwomen'scraftsalso
contributedto theincomeeconomyof somehouseholdsalthoughthesesourcesveretypically
ranked3 or lower (Table4).

Livestockmilk and,to alesseextent,crop salesneetthe cashneedsof the household.
Thesencludepurchasef herbs spicesand condimentsfor cooking,clothesschoolfees,

Table 5. Househo Id engageme nt in non-livesto ck keeping activities.

Activity engaged in Old settlers (%) New immigrant s (%)
n =108 n=25
Cropping 89.8 [82.5-94.8] 92.0[74.0-99.0]
Business 38.9[29.7-48.8] 28.0[12.1-49.4]
Salaried work 31.5[22.9-41.1] 24.0[9.4-45.1]
Wage-earning work 9.3[4.5-16.4] 12.0[2.6-31.2]

Upper and lower 95% Cl in square brackets. Data from surveys undertaken in March, June and October
2011.

doi:10.131/journal.pon8172866.t005
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Table 6. Livestock and companion animal ownersh ip, June-Octob er 2011.

Category

Al cattle’
Cattle within KGR
Cattle outside KGR

Sheep?

Goats®

Chickens*

Guinea fowl®

Turkeys

Dogs®

Cats’

' Cattle kept within and outside KGR

No HHs
77
71
29
63
54
74
16
7
41
28

% SUM MEAN SD TLU % TLU
100.0 8,919 115.8 123.2 6,243.3 95.7
92.2 6,780 95.5 105.7 4,746.0 72.7
37.7 2,139 73.8 90.9 1,497.3 22.9
81.8 1,567 24.9 23.0 156.7 2.4
70.1 922 17.1 26.9 92.2 1.4
96.1 3,243 43.8 34.6 32.4 0.5
20.8 113 71 7.3 1.1 0.0

9.1 65 9.3 13.8 0.7 0.0
53.2 78 1.9 1.2 NA NA
36.4 50 1.8 1.1 NA NA

2 5 HHs(households) kept sheep out of KGR, of which one had no sheep in KGR
31 HH kept goats out of KGR (this HH had no goats in KGR)

41 HH kept chickens both in and out of KGR

5 2 HHs kept guinea fowl both in and out of KGR
8 5HHs kept dogs outside of KGR, only one HH had dogs both in and out of KGR
7 2 HHs kept cats outside of KGR, only one HH had cats both in and out of KGR

doi:10.137/journal.pon€172866006

humanandveterinarydrugs.Smallruminant salexovermostday-to-daycashneedswhilst
the saleof cattleis limited to major cashneeds.

Therewasno significantdifferencen householdengagemenn non-livestockelatedactiv-
itiesbetweemewimmigrant andold settlerhousehold¢Table5).

Livestock keeping. Livestockspeciegeptin KGRincludecattle, sheepgoatsanddomes-
tic fowl (chickensturkeysandguineafowl). Threehousehold&eptducksandonekept
pigeons) KGR householdslsokeepsmallruminants,dogsand cats:dogsfor herdingcattle
and catsfor populationcontrol of rodentsthat candevastatgrainreservesCattleaccounted
for 96%0f the overallTLUs. The contribution of eachspecieso the overalllivestockcapitalin
termsof TLUsis shownin Table6.

Thesurveyundertakenn March 2011lindicatedmanysub-herddeingmaintainedby
KGRhouseholdsutsideof KGR.Interviewsconductedn Juneand October2011differenti-
atedbetweerivestockkeptin thereserveandoutside Approximately40%of the households
sampledn Juneand October2011 maintainedcattleoutsideof thereserveDespitethese
herdsbeingsmallerthanthosekeptwithin the reservdmeanherd sizeoutside74asopposed
to 96insideKGR),thesesub-herdsaccountedor 23%overallTLUs.

Somehousehold&eptgoatschickensdogsand catsoutsideof the reservethis suggests
homesteadweremaintainedoutsideof the reserveasthesespeciesrenot transhumant.
Indeed21%of interviewedhouseholdseportedowning/hiring homesteadsutsideof the
KGR,of whom halfwereold settlersSomeof the newimmigrantsreportedthat their old
homestead§had burnt to ashes' in the post-electionviolence These “secondaryiomesteads
weremostlywithin KadunaState(Kwoi, Birnin Gwari,Anchau,KafanchanKagoro,Zangon-
Kataf,Kachia,FadanKamantan) Somentervieweeseportedowning propertyin Bauchi,Pla-
teauand Nassawar&tates.

Householdsizewaslargerfor newimmigrants,who hadcorrespondinglyjfargeraverage
TLU (Table7).In June2011 nhewimmigrantsandold settlershad3.2and2.0TLU per capita
respectivelyby October2011 both groupshadjustover2.5TLU percapita.

PLOS ONE | DOI:10.1371/journal.pone.0172866 March 3,2017 9/22
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Table 7. Househo Id size and livestoc k holdings in the KGR.

Settlemen t status
Number of HHs
Mean HH population

Mean TLU kept in KGR

Upper and lower 95% Cl in square brackets

doi:10.137/journal.pon€172866607

June 2011 October 2011
New Old New Old
14 24 11 28
34.6 23.0 31.3 21.9
[21.9-47.4] [17.6-28.5] [15.6-46.9] [18.0-25.9]
111.6 44.9 77.6] 54.8
[565.5-167.7] [31.4-58.5] [15.4-139.9 [26.1-83.5]

Livestockcontributeto householdncomeandsubsistencerimarily through saleof cattle
andsmallruminantsto generateeashandthroughthe consumptionof milk. Discussants
reportedrarelyeatingmeat:

8we do not have a taste for meat outside of slaughtering practiced as part of Islamic religious
festivals (Eid el Kabir and Eid el Fitr), and even then we would rather sacrifice a sheep®.

Theeconomicandsocioculturalvalueof cattlein pastoracommunitiesrangedrom pres-
tige-making barteringpotentialor currency,source®f food andlabourandassesavingor
insuranceagainsdisasters.

In KGR, milk from cattleis soldandor consumedThesmallruminantskeptarenot milk pro-
ducingbreedsAmongthe 82%of KGR householdshat sellmilk, half of themilk thatis produced
is sold,mostlywithin the KGR community. Somewvomenwill trek to non-Fulanivillagesand
townsoutsideof KGRto sellmilk andmilk products KGRinhabitantsarecattle-keepindrulani
andsointernaldemandfor purchasesf milk islow. Mosthouseholdsakemilk to the KGR cen-
tral marketareato selldirectlyto teashopsiVomenmakenono (yogurt) andoccasionallyvara
(cheesekoldon marketdaysto supplementashneeddor cookingingredientsor schoolsupplies
andclothingfor children. Thelackof amilk marketchainwasdescribedhsa constraintby the
community. Respondenteecalleda companycalled Milkopal' which usedto operatewithin the
reservecollectingmilk directlyfrom householdsinddistributing to communitiesoutside.

Crop farming. Mosthouseholdsnterviewedgrewcropsmostlyfor householdconsump-
tion (Table4). Crop farming detailwasinvestigatediuring March 2011and datareferto the
old settlerdn thereserveThe modalareaof land farmedwas2 hectaresalthoughsomehouse-
holdsreportedfarming up to 50hectaresHalf of crop farming household$51%)soldsomeof
the cropsproducedandon averageeportedselling40%of their produce Lesghan 20%of
householdseportedgrowingcropsto feedlivestock.

Respondentsankedtheimportanceof eachcrop grownin termsof subsistencand/or cash
value Almostall householdengagedh crop farming grewmaizeandsorghumwhichranked
asthetwo mostimportant crops.Around 70%of householdgrewsweepotatoesandyams,
while 40+55%0f householdgrewcocoyamsoybeanbeansrice,cassavandgroundnuts.
Fewerthan 30%of householdgrrewmillet. A fewhouseholdgultivatedgingerasa cashcrop.

Thenumberof hectaredarmedwasnot correlatedwith the yearahouseholdnovedinto
thereservgPearsorcoefficient= 0.028) Therewasa moderatepositivecorrelationbetween
thenumberof hectaregarmedandhouseholdsize(Pearson'sorrelationcoefficient= 0.396,

p = 0.003)andbetweerthe numberof hectarefdarmedand TLU perhouseholdPearson's
coefficient=0.431p =0.001).
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Householdswith the mostlivestockassetsverefound to farm the mostcrops.Thenumber
of livestockownedandhouseholdsizeareintrinsically linked, asthe ability to look afterlarge
livestockherdsalsodepend®n the availabilityof manpower.Therewasaweakpositivecorre-
lation betweerT LU/capitaand hectaregarmed(Pearson'soefficient= 0.150p = 0.275).

Off-farm income sources. Overhalf of KGRhouseholdfavediversifiedtheir livelihoods
throughoff-farm activities(Table4), mostciting “businesactivities'asa sourceof additional
income.Businessactivitiesincludedowning shopsn Tampol,thetrading centreof KGR (drug
shopsteashopsa phonechargingshop,amotorcyclerepairshop,ageneraprovisionshop,
maizegrinding serviceandatailor shop).Respondentalsoreportedengagemerin cattletrading
or operatingmotorcycletaxi servicesOnerespondentvasaregisteredontractorof anagro-ser-
vicescompany Onerespondenhadahousebuilding andanotheracarpentrybusinessSalaried
employmentwasalsoreported(Table4). Employmentincluded:teacherbusdriver, paramedic/
healthworker,computertechnicianpoliceman/otherivil serviceoles.Fewermouseholdgited
engagemerih casualvagedabourbut wherethis wasreportedit consistedf building andagri-
culture-relatedactivitiessuchasweedingridging, planting,sowingand ploughing.

Mutual assistance. Approximatelyonethird of householdseceivednoneyfrom family
membersvhodid not live within their homesteadTable4).

Gendered wealth holdings. \Womencaninherit cattlefrom their father.Upon thedeath
of ahouseholchead his cattlearedistributedin a2:1ratio betweerhis sonsanddaughtersA
focusgroupdiscussangavean examplefifa HHH has 25 cows, 1 daughter and 2 sons, the
daughter receives 5 and each son 10 cattle.” \Women,howeverdo not hold on to this cattle
wealthandwill usuallygivetheseanimalsto her sonsand husband.

Transmissiorof cattlewealthto the nextgeneratioris alsogendetbiasedbecausa father
will giveonefemalecalfto anewbornsonbut not adaughter All subsequentalvesandherd
growthwill usuallycomefrom this oneanimal,althoughrelativescansometimegiveyoung
boysacalf.A 28-yeamwld discussanteportedthat the pregnantcowhereceivedrom hisfather
on hissecondbirthday enablechim to build up aherd10cows,10bullsand5 calves.

Focuggroupdiscussionsevealedheepmrealsoownedand managedy menbut that most
goatsanddomesticfow! arerearedand ownedby women:‘if a woman has cash needs she can
sell a goat or a chicken'.

Womenarealsoresponsibldor preparingandsellingmilk andmilk productssuchasnono
(yogurt), fura de nono (yogurtwith millet), nebam (butter) wara (cheeseyyamri (porridge)
andkindirmo (buttermilk). Focusgroupdiscussionsvith womenrevealedhat half of milk
goedo householcconsumptionandthe otherhalfis sold. Thecashgeneratedrom milk sales
ismanagedy the householdchead.

Theonly sourceof independenincomefor womenis derivedfrom women'scrafts. Table4
alsoshowghat acros®23%of householdsywomenengagedn arangeof activitiesincluding
metalwork(flat pans) mats,soapfood products(beancakedor saleon marketdays) sewing
anddressmakingA femaleFGD participantelaborated:

8this enables us (women) to get some allowance for ourselves to spend on our homes and our
children®.

Measures of household wealth status

Association between KGR TLU and other household variables. Theassociations
betweerKGRTLU andkeyhouseholdsariablesyereexploredusinglinearregressionmodels
for all 133householdsn the study(N = 133).An initial linearmodelwascreatedwith house-
hold sizeasprimary predictorof householdT'LU. Householdsizewashighly predictivefor
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Table 8. Association between TLU KGR and selected variables.

Model Variables included (predict TLU) No Adjusted R? AlC
HH size 133 0.28 1,468
2 HH size and Wives' 133 0.35 1,457
3 HH size, Wives and Location? 133 0.39 1,455

" Number of times HHH has been married including current, divorced and deceased wives
2 Geographical location of household in reserve as defined by Block number

doi:10.137/journal.pon®172866008

householdl'LU but accountedor only 28%of the variationseeracrosshe householdsam-
pled.A serief additionalvariablesvereexploredapplyinga stepwiseforward-selection
approactusingthe adjusted?? and AIC valuesshownin Table8.

This analysisndicated thatin additionto householdsize the total numberof marriages
(‘wives'of theHHH wasa significantpredictorof householdTLU. On averagdor eachextra
memberof ahouseholdhe valueof its total TLU increasedy 2.0while for eachadditional
marriageTLU increasedy 15.7(Table9). Blockmembershipavariablelinked to geographi-
callocation,showedmarginalsignificancebut did not demonstratea betterfit (with adelta
AIC 0.8in themodelbasedL21householdsvith completedata).A scatterplobf TLU values
perhouseholdacrosghe blocks(Fig 2) indicateddifferencesacroslocksandsignificanthet-
erogeneitypetweerhouseholdsvithin the sameblock.Block2Bhasthe lowestmedianhouse-
hold TLU andis alsothe mosthomogeneous.

Additional variablesuchasdateof survey old settlersrersumewimmigrants,yearsestab-
lishedin KGR,andnumberof buildingsper householdlid not improve modelfit. Theintro-
duction of various’off-farm'activitieshouseholdengagement businesssalariedvork and
casualabouror receiptof moneyfrom family memberdiving outsideKGRalsodid not
improvethe modelfit.

Categorisation of KGR households in terms of per capita livestock holdings. Theasso-
ciation betweenwvealthin termsof householdl'LU for livestockkeptin the KGRandother
keyvariablesndicatedthat householdsizewasanimportant variable TLU per capitawerecal-
culatedandhouseholdsvereallocatednto wealthcategoriebasecn TLU per capitaasin
[19] (Table10),anapproactto the estimationof wealthstatusthat hasalsobeenwidely
adoptedby otherauthorsfor categorisingpastoralisendagropastoralistsousehold$20, 21].

Therewasastrongrelationshipbetweerper capitaand overallhouseholdT LU with alinear
relationshipexplainingaround40%of the variancgFig 3). Introducing aquadraticterm (also
highly significant)improvedrelationshipfit, increasinghe total amountof varianceexplained
by ~10%.Householdswith alargelivestockholding tendedto havelargelivestockholdings
per person.Thenatureof this relationshipis howevermore complexthanthat proposecdoy
[20] who positedamaximum plateauat5 TLUs per capita.Here,manyhouseholdxhibited
aTLU percapitahigherthanthis value(Fig 3) and 50%0f the variationin this valuecould not
beexplainedn termsof overallhouseholdTLU.

Table 9. Details for variabl es in the linear regress ion model of factors associat ed with the value of
total TLU.

Variable Coef®cient 95% ClI p-value
HH Size 2.0 [1.4-2.7] 0.01
Wives/Marriage 15.7 [7.1-24.3] 0.01

doi:10.131/journal.pon&172866.t009
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Fig 2. TLU values per househ old based on animals kept in KGR, according to the “block’ in which the
househo Id was located.

doi:10.131/journal.pon@172866.9g002

A significantproportion (30%)of householdsn KGR changeTLU-basedvealthcategory
whencattleoutsideof KGRaretakeninto considerationTable10).A generalinearmodel
yieldedbetterpredictionswhenallTLU' wasconsideredasthe outcome Accordingly,for the
MCA only datafrom 77 householdsnterviewedin Juneand October2011wereincludedin
the analysisincethe distinction betweerreportedtotaland KGR cattleholdingswasvery
clearlymadein thesenterviews.Only two householddell in the lowestand highestwealthcat-
egoriesthesewereput into the nextnearestategorie$o generatex4-waycategorisatiorof
wealth.

Association between livestock holdings and other household variables. The MCA
examinedhe associatioetweerhouseholdvealthstatusin termsof livestockholdingsanda
rangeof householdvariablegFig 4). Specificcomponentsassociatewith the creationof
weightson thefirst two dimensionsaresummarisedn Tablel1,including householdsize,
total TLU athouseholdevel numberof marriagesand off-farm incomesourcesWhile wealth
statug(basedn TLU percapita)is shownon Fig 4, thisis apossibleconsequencef thefact
thatit wasenteredasa'supplementaryvariablebi.e.onethat playsno partin theunderlying
analysis.

Thefirst two dimensionsof the MCA plot, accountingfor around 76%of the variability
dueto thevariablesncluded,areshownin Fig4.Variablesusedin the constructionof plot are
detailedin Tablell.WealthCategorywasincludedasasupplementaryariable Thefirst

Table 10. Membersh ip of wealth categories based on KGR (KGR only livestock) and total (livestock kept in and out of KGR) TLU per capita.

Wealth category * TLU/capita® March 2011 June-Oct 2011 June-Oct 2011
KGR TLU Total TLU
Destitute 0.5 2 10 2
Very poor 0.-1.25 6 23 20
Poor 1.25-2.5 23 9 7
Medium 2.5-5 15 23 29
Moderately wealthy 5-10 8 11 17
Wealthy 110 2 1 2
Total 56 77 7

' Based on Potkanski, 1997

doi:10.137/journal.pon€172866010
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Fig 3. Relationsh ip between TLU held in the KGR at househo Id level and TLU per capita.
doi:10.131/journal.pon@172866.9g003

dimensionis highly dependenbn thelargesiandsmalleshouseholdsizecategorie$HH++
andHHDP) aswellasthesewo extremecategorie$or Herd Size(Herdband particularly
Herd++). Thedifferencedetweerthe categoriesf "One'and "Many'wivesalsocontributeto
thisfirst dimension.Source®f additionalincomemakealmostno contribution. The second
dimensionis stronglyinfluencedby the smallethouseholdsizecategoryHH-) andmoderately
sizedherds(Herd+ andHerd-). Thedifferencebetweerthe groupshavingoneor two wives,
againhasaninfluence while thosehavingno extrasource®f income,separatérom those
with some or manysource®f extraincome.The ‘wealthcategonyclassearewell separated
particularlyon the seconddimension.

MCA coordinate plot

®One

® HH++ ® Some ® Herd--

® Herd++ # Many L

0

dimension 2 (22.0%)

@ Herd+

T T T T T
-3 2 = 0 1 2
dimension 1 (53.5%)

Fig 4. MCA coordina te plot of household characterist ics.

doi:10.131/journal.pon8172866.9004
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Table 11. Compon ents associated with first and second dimension s of MCA model.

Dimension 1

Dimension 2

Category Range Inertia Co-ord . Contrib. Co-ord. Contrib.
HH size*
HH— [1-12] people 11% 1.707 12% 1.176 6%
HH- [13—18] people 7% 0.386 1% -1.911 23%
HH+ [19-30] people 3% 0.427 1% 0.389 1%
HH++ [!30] people 17% -1.789 23% 0.549 2%
Overall for category 37% 38% 32%
Herd size
Herd— [1-20] TLU 6% 1.546 9% 0.509 1%
Herd- [20-45] TLU 4% 0.27 1% 1.321 11%
Herd+ [45-100] TLU 6% 0.443 2% -1.317 16%
Herd++ [1100] TLU 17% -2.074 24% 0.363 1%
Overall for category 33% 35% 29%
Number of marriages of HHH
One Only one marriage 13% 1.573 14% 1.558 13%
Two Two marriages 3% 0.179 0% -1.037 12%
Many More than two marriages 8% -1.263 14% 0.338 1%
Overall for category 24% 28% 26%
Off farm sources of income 2
None None of those below 3% 0.092 0% -0.847 8%
Some [Wages, Salary, Business] 1% 0.061 0% 0.556 3%
More More than one of above 2% -0.239 0% 0.666 3%

Overall for category

7%

1%

13%

Figures in bold represent the dominant elements in each category
" Household size categories were selected so that the household numbers in each group were broadly similar (13/19/23/ 22 for HH—, HH-, HH+ and HH+

+ respectively)

2 Selected sources were the three which achieved the highest contribution to household rankings.

doi:10.137/journal.pon®172866011

A clusteris observedn the top-left quadrantconsistingof householdsvhich arethelargest
in size havethe mostcattleand,alsochavemanywives( Clusterl'). Converselyin thetop-
right quadrantwefind householdsssociatevith verysmallhouseholdsize with only one
wife andsmallerherds( Cluster2"). Finally,householdsvith smalleroverallhouseholdsize
but with fairly largeherdsand two wivesareclusteredowardsthe bottom of the graph("Clus-
ter 3"). Themoderatelywealthycategonyis stronglyalignedwith Cluster3, while the wealthiest
classsitsbetweernll the clustersTheleastwealthyhouseholdsendto alignwith Cluster2.
Householdsvith smallerherdsizesandrelativelylargehouseholdsverethosemostengaged
in looking to source®f extraincome.

Geographicalcationwasincludedasa supplementaryariable Block2Balignedclosely
with Cluster2, while Blocks4,5 and 6 tendedto alignwith Cluster3 and Block1 showedsome
alignmentto Clusterl. Theotherblocksshowedo clearorientationandin generatheinertia
accountedor by blocklocationwaslimited, indicatingafair degreeof spatialheterogeneityn
termsof thesecategoriesisrepresentedvithin the MCA.

Discussion

Fulanidomesticunits weretraditionally comprisedof agnatidineagesprimary kinship groups
of 500+1,00@ersong22], whosecommonancestoicould betracedbackto morethanseven
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generation$23]. Interviewswith the Fulanicommunityin KGR showlittle haschanged.
Householdmembersareentirelydependenbn the headof householdor economicphysical
andmoral supportandfor political representationn line with previousdescriptionof Fulani
household$23, 24]. Membersof the householdsicknowledgedhat the headis responsibldor
managementf the herdingandagriculturaloutput, for the cattleherd'ssafetymaintenance
andreproductiveefficiency.

Within thereserve50%o0f HHHs wereagedetweem5and 64yearsshowingno increase
from observationsnadealmost40yearsago[23], althougholderthanrecordedin the 1950s
[25,26].Householddemographywasalsolittle changedwith 53%consistingof children,as
comparedo 48%reportedthe 1980923].

Theaverageeportedhouseholdsizein KGRwaslargerthan previouslycited. A meanof 12
individualswaspreviouslycitedfor semi-nomadidiousehold®n the Josplateay23] and
averagéouseholdsizeof 6 elsewherén Nigeria[27]. In Senegalegmstoraliscommunities,
anaveragéouseholdsizeof 11wasobserved?28]. In this study,the KGR community defined
awuro (householdasthe extendechouseholdmadeup of multiple “ruga’ (homesteads)on-
sistingof acollectionof hutsbelongingto membersof the samefamily. Thisis the unit repre-
sentinga cattle-owningentity headedby the HHH eventhoughindividual cattlemayin fact,
belongto differentfamily membersDifferencesnaybeattributedto interpretationof awuro,
aspreviousstudiesmayhavedefinedhouseholdsisindividual ruga.

In pastoraliscommunities the livestockholding (particularlycattle)is consideredo bethe
nodethattiesdifferentaspect®f wealthandpoverty[11]. Increasingwealthis morelikely to
beassociatedith accumulatindivestockthanincreasingcropping[29] but thereis atendency
to generalis@astoralistaspoor, pursuingan out-datedlivelihood strategywhich generates
impoverishmen{30]. Theacquisitionof stockand ensuringits wellbeinghasbeendescribecas
ameanasn itself,ratherthanameango anend[31]. Althoughlivestock gspeciallgattieare
seerasasourceof prestigethisis tightly boundup with their economicfunction. Theyarethe
meansof production,the sourceof both future livestockand of daily incomefrom milk for con-
sumptionor saleand occasionaincomefrom saleor slaughteof stock.Severaauthorsdiscuss
theimportanceof largeherdsfor securityin timesof drought:*a man who loses one-third of his
stock is much better-off if he begins with 60 cows rather than with 6. [32], apoint underlinedby
thedemographianodellingof the time takenrecoverfrom adroughteventundertakerby [33].
Lastly,whenahardshipstrikesthatis beyondremedyingby the saleof smallstockstrikes the
so-calledunproductiveor “surplusanimalsarethe onesthat canbesold. Theseifferentfunc-
tionsarereflectedn cattlemanagemenpracticesasobservedn the KGR[34].

An increasingbody of evidencedescribegliversificationin incomesource®f pastorapeo-
ples[2, 35,36,37,38].A decreasé householdivestockholdingsor increaseén demandfor
householdnputsis consideredo favouratransitionfrom pastoralisimo agro-pastoralism,
with diversificationof livelihoodbeingregardedasarisk avoidancestrategypromoting resil-
ienceto the environmentaland socialconditionspushingpastoracommunitiesinto poverty.
A studyin Kenyareportedthatthe poorestcategorie®f pastoralishouseholdgthosewith less
than1.0TLU percapita)hadthe mostdiversifiedsourceof incomewhereashosewith more
than4.5TLU per capitafocussedheavilyon pastoralisectivitiesand avoideddiversification
[30].

Governmentpolicyin Nigeriacontinuesto placean emphasi®n reducingFulanimobility
and promoting sedentarisatiorAs discusse@bovealthoughthe KGRis officially regardedas
agro-pastoralisthis studyclearlyindicategthatit is predominantlya pastoraliscommunity.

In this study,only 10%o0f the KGR Fulanihouseholdstill reliedon livestockastheir sole
sourceof income,significantlylowerthanthe 30%observedn arecentstudyof Fulanihouse-
holdson the nearbyJosPlateay?2].
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This studyshowsa clearassociatiometweerhouseholdl' LU, householdsizeandthe num-
berof wivesof the HHH. Theassociatiorbetweerfamily andherdsize andbetweerprestige,
polygynyandlargefamilieshasbeenpreviouslyreported[39]. Householdswith more people
raisemore cattle ,andlargercattleholdingscansupportmore peoplethrough production of
milk andcashgeneratedy salesWhile it is perceivedhatacow-humanequilibrium existsat
whichthe sizeof the householdand herd functionsasaviableunit [33], consideratiorof TLU/
capitashowsthat KGR pastoralist@reheterogeneoud/CA analysigevealedhreemain
householcclusterswealthy with largenumbersof people manywivesandbig herds;poor,
with smallhouseholdsize smallerherdsand only onewife and moderatelywealthy small
householdsmoderatelysizedherdsandtwo wives.

Polygamywasregardedn maleandfemalefocusgroupdiscussantasasocialmarkerfor
wealth but marriagewasdescribedy the menasbeing costly' eachbride comingwith a
“brideprice' (usuallythe transferof animalsfrom the groom'sto the bride'sfamily).

Takingtotal TLU/capitaasaproxy of wealth,38%the householdsnterviewedin KGRin
Juneand October2011would beconsiderediestitute yverypoor or poor andafurther 67%
showedsignsof movinginto poverty. KGR householdgrediversifyingtheirincomesources,
involving otherlivelihoodstrategiesnd derivingincomefrom off-farm activitiesincluding:
businessctivities salariedvork and casualabour.For householdgngagedn cropfarming,
thenumberof hectaregarmedis dependenbn householdsize asmosthouseholdsely on
family labourfor ploughing,seedingweedingandharvestingCropsaregrownfor subsistence
sothatfarmingbringsin little additionalcashto the householdThe extentand patternof
diversificationinto crop farming and off-farm source®f incomevaried.Householdsat both
endsof the wealthscaleveremorelikely to engagén off-farmincomegeneratingactivities
andcropfarming,thanthosein the middle.Householdsvith smallerherdsizesandrelatively
largehouseholdsverethosemostengagedn salariedvork, casualabourandbusinessctivi-
ties.Thus,householdsvith fewerlivestockhadoftenbeenlargelydivestedf their pastoral
livelihood.The pushout of anomadicpastoralismand pull towardssedentarisatiomnddiver-
sificationwaseloquentlydescribedy an elderlyArdo:

“there is no future in sending animals into the wilderness. The future for nomadic pastoralism
is bleak. If we do not learn how to grow crops for our own consumption and forage, the big
farmers with big farms will remain only and nomads will be boxed out of their livelihoods”.

It isbecomingincreasinghydifficult for Fulanimento practicetranshumancen Nigeria.
YoungerFulaniwerelesssentimentatowardsnomadiclife and more pragmaticconcerning
incomegenerationThereis still prestigen havinglargecattleherds but youngerFulaniare
open-mindedaboutcombiningcattleherdingwith othersourcefincome,asoneyoung
manexplained:

“us youngsters are less motivated to have a very large herd, we are happy to get by growing
crops for our families”.

The patternof wealth,andincomedistribution, amongAfrican societieslependenbn ani-
mal husbandryjs oneof inequality[40]. Insufficientattentionhasbeenpaidto the disparities
in livestockownershipandwealthdifferentiation[13,41,42,43]. Economicinequalityamong
pastoralistsarisedrom historicalinternaldynamicsandunequalacces§i4]. It isimportant to
distinguishbetweerthe distribution of livestockandwealthbetweerhouseholdandthe
mechanismsvhich preventpermanentnequalitiessuchastransferof assetandlimitations
on herdsizeimposedby family labour[45].
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A geographicalvealthbiaswasobservedn KGR with oneparticularblock of wealthier,
long establishedettlerdiving nearthe centralmarketandapoorergroup of settlerdiving fur-
ther awaywith unfavourableacces$o transhumanceoutesand grazingreserveamenities.

At inception,thereservavasdividedinto 6 blocks,sprayedwith insecticideanddeclared
tsetse-freéo encouragepastoralist$o settle While the division of KGRinto blocksis adminis-
trative,the KGR communityregardthe blocksasseparateanddistinct entities,referringto
themselveas’inhabitantsof Block1' or “inhabitantsof Block2'. Earlysettlersestablishedhold-
ingsin Blocksl and2A, perceivedo havethe bestland,the bestaccesso transhumanceoutes
andbebestservedn termsof infrastructure.Inhabitantssettledaccordingto clansand new
familieswill settlecloseto relativesof the sameclan.In this study,Blocksl and 2A contained
manyprosperououseholdaindwereinhabitedby alargeproportion of “firstsettlers',
referredto asthe "community elite'. Theyareregardedasthe wealthiestnembersf the KGR,
with largecattleherdsand manywives;consideredo havesupremacyvertherestof the
KGR community,andexercisgpowerby living in the mostadvantageoulecation.Most com-
munity leadersincluding the District Head,the chiefor representativef KGR district, live in
theseblocks,asdescribedy onerespondent:

‘our fellow herdsmen who have been here the longest were from wealthy clans and were able to
maintain or to build up their herds better than those that came after”.

Theseblocksnow enjoya prime locationnextto the main accessoadfor KGR, proximity
to themarket,schoolsandotheramenitieqincluding healthcare) wateraccesgboreholes
anddams)andrelativelylargestretche®f clearedvoodlandfor crop farming.Block2A is
consideredirbanin characterandthe heartof the KGR community.

In contrasthouseholdsn Block2Barelocatedalongapoorroadleadingto the Kaduna
River.Householdsn Block2Bareregardedasthe poorestmembersof the KGR community
typicallyhavingsmallcattleherds.Thesecommunitymemberdive in the mostinaccessible,
inhospitableandremotepart of thereservein partdueto memberseingof a poor'clanand
by virtue of their poverty.This areais furthestawayfrom thetranshumanceorridor, making
it difficult to takecattleout of the reservedor grazing.Proximity to theriver presentahigher
risk of trypanosomiasif cattle,confirmedby arecentepidemiologicakurvey{46]. Keeping
herdscloseto wateringpoints or hydrologicalnetworkshaspreviouslybeenidentified asarisk
factorfor trypanosomiasign KGR[47]. Theopinionsandattitudesof individualsin the com-
munity reflectecthesedifferences:

“if we go round the Fulani settlements in the KGR we will observe that not every Fulani house-
hold is endowed with a large cattle herd, as wealth of animals is something God gives to whom
he will”.

Heterogeneityasobservedetweerold settlerand newimmigrant householdsHouse-
hold andherdsizefor the newimmigrantswho soughtsanctuaryin KGR during the political
clashedn May 2011 weresignificantlylargerthan observedor the old settlersAlmostall
herdsof over300cattlebelongedo newimmigrants.Onesuchhouseholcbwned1,500cattle,
80sheep2,000chickensandcomprised?77people(a TLU/capitaof 3.89placingit in a
mediumwealthcategory)TheHHH hadbeenmarried5 times.Thereasorfor newimmi-
grantshavinglargerherdsandhouseholdsvasexplainedoy KGRinhabitantsasbeingaresult
of bettergrazingconditionsin theareasn whichthesehousehold$iadbeenliving previously:
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“when the new immigrants fled from the violence they had to bring all their animals with them
and their herds are larger than the ones we are used to here because of the abundant grasses in
their places of origin as compared to the limited grazing available in KGR”.

In responseo alackof grazingin the reservearound40%of householdslsostill adhered
to thetraditional practiceof takingtheir KGR-basedherdson transhumancetleastoncea
year taking cattlenorth during the wetseasorand southduring the dry seasortravelling
betweem0+80km and 20%of householdseekpasturewithin 20+30km of thereserveSome
40%of KGR householdslsomaintainedpermanentsub-herdsutsideof thereservg11, 34].

Thesmallerherdsizesnaintainedby old settleramayberelatedto the levelof sedentarisa-
tion. Herdsthat movedlongerdistancedetweerseasons/eremuch largerthan herdsthatdid
not moveor movedonly shortdistancesHerd ownerssettledin the reservdor ashorter
periodhadconsiderablyargerherd sizegshanthosewho hadbeenin their presentsettlement
for longeraspreviouslyreported[8]. Herd sizeslowlydecreasedverthefirst 10yearsof settle-
mentin thereserveafterwhich periodherdsizegeducedsharply By October2011 house-
holdsin thereservaeportedhigh volumesof salesndicatingthatresidentsin particularthe
newimmigrantsweredivestingthemselvesf someof their animals.

In the currentclimateof political instability, reducedopportunitiesfor herd mobility and
pooraccesto pasturemanyKGRresidentdbelievethat ashift from apurelypastorato aninte-
gratedcattlerearingand crop farming systenis awayin whichKGRhouseholdganbecome
moreresilient.Theearlysettlersregardedasthe elite and wealthiesmembersof the commu-
nity owetheir succest their ability to embracecrop farming: ‘when the early settlers decided to
move here, they had to move with their dependents who did not have herds of their own, this stimu-
lated them to go into crop farming as a way of reducing pressure on the needs of the household'.

Povertyin KGRis attributedby community membergo the declineof crop farmingwithin
KGR, theresultof anincreasingcattlepopulationandthe constraintof not havingenough
skilledlabour:" outside KGR where there are other settlers you have the privilege of hiring labour
to work on your farm. The people in KGR are Fulani whose expertise is animals, not farming, and
other tribes do not come in here’. Thesolution,accordingto the community,is not to co-habit
with othercommunitiesbut for the Fulanimanto developthe technologicaknow-howand
skillsto grow cropsfor hisfamily andforagefor hisanimals.

The Lawol-Bote’ dairy producersadairy cooperativen KGR,alsochadsomeveryclear
ideasabouthowthe community needgo adaptto changingeconomicconditions.Their opin-
ion isthatfodderbanking(cultivation of high yieldinganddroughtresistanipasturecrops
whicharethenstoredandfedto cattleduring the dry seasonjs oneof thewaysto facethe cur-
rent challengesThis sentimentwassharedoy then current KGR ProjectOfficer and Staterep-
resentativef thereserveiwe need the enlighten pastoralists on constant movement with
animals and teach them how to make fodder banks’.

The presidentof the cooperativaalsoreportedowning bulls of Friesianbreed which are
crosseavith thelocalWhite Fulanifemalego produceacrossbreeavhich canproducemore
milk whilstremainingadaptedo localconditions.Shiftingto asystenfocusedn milk pro-
ductionthrough geneticbreedimprovementwasperceivedasa potentialroute to dairy spe-
cialisationasawayof increasingesiliencebut this needgo beimplementedn parallelto
organisednilk collectionschemesndinfrastructureprovision(refrigeratecbulk milk tank,
vehiclego transportmilk to milk processinglant).

TheNLPD (NationalLivestockDevelopmenProject,Federagovernment)s focusecbn
reducingthe numberof animalsandincreasingheir productivity to reducecompetitionfor
limited resourcesindnegativdmpactson the ecosystemnthusit is promotingintensification
andspecialisatiomf cattleproduction. Thefederalgovernmentecogniseshat "the state needs
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to do a lot more as the infrastructure of grazing reserves is decaying and cannot accommodate the
increasing cattle population’. Governmentaheglecthasencouragedrulanito establisttooper-
ativesthat campaigrand seelkfundsto promoteFulaniinterests.

Onesuchcooperativen the KGRis awoman'smilk cooperativecalledthe riseof dawn’,
formedto improvemilk marketingopportunitieswithin the KGR.During aFGD, its female
memberamentionedthatacompanycalled Milkopal from Kadunausedto collectand pur-
chasdghe milk producedby the community. Unfortunatelythis schemecollapsedand after
yearsof waiting for the stateto replacet, thewomentook their fatein their own handsand
securedundsaspart of the KadunaAgricultural Developmen®Project.This projecthasbuilt a
refrigeratedbulk milk tankin Tampol,to improve opportunitiesfor milk marketing.In the
absencef acomplementarymilk collectionschemeo takethe milk outsideof the KGRto
areasvheredemandis high, theimpactof this schemas uncertain.

Conclusion

While cattleremainthe principal sourceof Fulaniincomeandwealthin KGR,inhabitantsof
thereservehavediversifiedtheir livelihoodstrategiesn responséo their changingcircum-
stancesTherewasaclearassociatiorbetweercattleholdings,numberof marriageshouse-
hold size andoverallwealth with no taperingof livestockholdingsper personto athreshold.
A geographicalvealthbiaswasalsoobservedwith wealthier Jong establishedettlerdiving
nearthe centralmarketandapoorergroupof settlerdiving further away with unfavourable
acces$o transhumanceoutesandgrazingreserveamenities.

Thelimited availabilityof grazingwithin the reserveand continuing political insecurity
outsideof thereservarestressingastoraliscommunities resultingin the maintenanceof
smallerlivestockholdings,pushinghouseholdsnto povertyandincreasingdiversification.
Proposedstrategiesor further adaptationto changingeconomicconditionshaveincluded
fodderbankschemesandshifting to amoredairy basedeconomy(increasednilk production
capacitythroughgenetiamprovementof cattle)andthesehavebeenexploredto someextent
in the KGR.Thefuture of the KGR'sestablishedesidentsandits newimmigrantswill ulti-
matelydependon their resilienceandability to adaptasalreadyevidencedy their existing
adoptionof amix of livelihoodand cattlemanagemenstrategies.
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