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ABSTRACT .

As well as describing the major findings of the fi?éf low intensity,
low altitude, aerial surveys to be carried oht over the Nigerian
sub-humid zone, this paper also outlines some of the important
environmental changes taking place within the zone itself. The size of
the cattle population and its seasonally changing pattern of
distribution are considered in the context of long term environmental
changes, brought about by an ever increasing human population and a
gradual process ot agricultural expansion. Finally, a simple
conceptual model of the changing pattern of cattle distribution in the

Nigerian sub-humid zone is described.




PREFACE.

This paper considers some of the salient features of seasonal change
in cattle distribution and abundance in the Wigerian sub-humid zone.
1t has been prepared for consideration as a background chapter for a
Systeme Study Report being prepared by the International Livestock
Centre <for Africa, Sub-humid Zone Programme, based in Kaduna, Nigeria.
Much of the information summarised here has either previously been
circulated as a draft report of the ILCA Aerial Survey Unit by Kevin
Milligan, entitled: Livestock Ecology in the Nigerian Sub-ﬁumid Zone;
or formed part of David Bourn’s doctoral thesis to Oxford University,
entitled Tsetse Control, Agricuitural Expansion and Environmental

Change in Nigeria.
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1 THE CHANGING ENVIRONMENT OF THE NIGERIAN SUB-HUMID ZONE.

The Nigerian sub-humid zone, as defined by ILCA (1979), is bounded to
the north by the limit of the 188 day crop growing season and to the
south by the interface between Derived Savanna and Forest vegetation
zones <(Keay, 195%), and occupies some 455,508 square Kilometers,
amounting to approximately one half of Nigeria’s total land area.

Nigeria possesses the largest human population of any country in
Africa. Whilst demographic statistics leave much toc be desired, it is
widely recognised that, in common with most other countries on the
continent, Nigeria“‘s human population has been growing rapidly for
many years, and that it is ethnically also one of the most diverse.
Since the last officially accepted census took place in 1963, the
population has probably almost doubled in size, and over the past
tifty vears there is 1likely to have been a three or four fold
increase. As a result there has been a progressive expansion of
agricultural tland, which inevitably has brought about profound and
widespread changes in the Nigerian environment. The changes taking
place within the sub-humid zone cannot be considered in isclation from
those occurring elsewhere in the country, indeed the sub-humid zone
can Jjustifiably be regarded as an expancion area for the more densely
settled and cultivated areas further to the north and south.

1.1 Human Population.

National «censuses were conducted, with increasing thoroughness in:
1911, 1921, 1931, 1952/53, 1942, 1963 and 1973, but all have been
subject to considerable criticism and scepticism. The census results,
together with wvarious projections are plotted in figure 1, which
indicates a compound rate of growth of some 2.6 per annum for the
period 1211-1973.

Complete enumeration was not possible in the early censuses because of
problems of accessibility, In addition, the relizbility of the
information collected was open to question for a number of reasons,
including a suggested reluctance on the part of the individual to
divulge accurate figures of household membership for fear of legal and
tax liability, or on religious grounds. Many of the early returns,
therefore, cannot be considered as anything more than informed
guesses,

The 1932/53 census was the first attempt at complete enumeraticn, but
again, for the reasons outlined above, was ogenerally believed to
underestimate considerably the actual population size. Subsequent
censuses have, if anything, probably suffered from overestimation,
largely because, if they were not aware of it before, pre-census
publicity campaigns made it clear to HNigerians that political
representation and allocation of government funds were dependent on
population size determined from census returns.
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Both the 1962 and the 1973 censuses were declared null and void. They
were  never officially recognised because they were politically
unacceptable and were said to have been rigged. Although the 1763
census was also disputed and strongly criticized, it was eventually
accepted by the Federal Government, and Nigeria‘s human population was
officially estimated to be 55,408,888. Their distribution and density
at that time are shown in figure 2. ‘ :

More than twenty years have elapsed since the last recognised census
was taken.  Estimates of present day population levels depend on the
assumed growth rate owver the intervening period, which may vary
regionally and has not been well documented. An overall 2.54 growth
rate has wusually been applied, which would give a 1983 population of
91 million. Higher growth .rates have been recorded for example in
Kenva - 4.8%, and Zimbabwe - 3.2¥ (World Bank, 1%83). If 3.34 were
assumed, giving a population doubling time of 28 years, then the
present population might be as high as 118 miilion. A growth rate of
2% would qive a population of 83 million.

Given the questionabie nature of the 1943 census data, the uncertain
growth rate, and the time elapsed, estimates of Nigeria’c present
population must remain largely a matter of conjecture. It follows that
the distribution of human population is similarly uncertainj
particularly in wview of population mobility, which although again not
well documented is generally recognised to be substantial, both from
rural to wurban areas, and also between rural regions {(Udo, 19735 and
Ajaegbu, 19742,

1.2 Vegetation and Land Use.

Although Nigerian census information is a somewhat unreliable guide to
present population size and distribution, a good indication of man’s
environmental impact, and thus an indirect measure of his overall
distribution, can be obtained by remote sensing.

The most recent wvegetation and land use maps, which provide complete
coverage of the whole country, were derived from Side Looking Airborne
Radar {SLAR) imagery acquired in 1974777 (Hunting Technical Services,
1978). This imagery, together with that available from LANDSAT and the
most recent conventional aerial photography, was used in conjunction
with extensive ground wverification to produce &% vegetation and land
use maps, published at a scale of 1:258,8086 by the Federal Department
of Forestry.

A single composite vegetation and land use map of the whole of Nigeria
was unfortunately never published. In order to illustrate the extent
and intensity of present day agricultural activity, a much simplified
map has been produced from photo-reduced prints of the original &%
maps and is shown in figure 3. Whereas the original printed maps show
a total of 45 separate vegetation and land use categories, many of
these have been amalgamated on the composite map which shows:
grassland; thicket and shrubland; woodland; forest; mangrove; and
farmland; with the latter being divided into: >48% intensity, and 38X
to 68X intensity.
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Extensive areas of medium .to high levels of land use intensity are
found in northern Nigeria, stretching round in a more or less
tontinuous arc of wvarying width from Mayo Faran in the east, through
Gombe, Potiskum, Kano, Zaria, Katsina, Gusau, Funtua to Sokoto in the
west, with highest cultivation density being associated with major
towns, and in particular Kano state and northern Kaduna state
(formerly Katsina province?. B

In the south, a similar band of extensive cultivation from Lagos,
Ibadan and 1Ilorin in the west, stretches north of the Niger delta and
south of the Niger-Benue fork, to Katsina Ala and Wukari in the east.

The 1land in between these two regions of extensive cultivation falls
within the boundaries of the sub-humid zone. Here the pattern of
vegetation and land wuse can best be described as a mosaic of regions
of medium to high levels of cultivation, grassland, and woodiand. an
interconnecting patchwork of cuitivation 1links the northern and
southern cultivated regions of Nigeria, through a broad belt north of

- Lokeja including Bida, Minna, Abuja, Lafia, Shendam, Kafanchan, the

Jos plateau, Kaduna and Saminaka. To the west and east, cultivated
areas are generally more scattered with woodland vegetation tending to
predominate.

1.3, Expansion of Nigeria‘s Major Road Network.

An  indication of how rapidiy changes are taking place in Nigeria, and
how the environment is being opened up, is given in figure 3, which
shows the expansion of the major road network since 19968, Obviously
these maps considerably under-emphasize the real extent to which once
remote areas have been made more accessible, because many tens, if not
hundreds, of thousands of Kilometers of minor roads and tracks are not
shown .

1.4 Changes in Vegetation and Land Use.

The vegetation and Tand use map shown in figure 4 reflects
environmental conditions at a fixed point in time in the mid 1978<,
and thus does not demonstrate the rates of change actually taking
place. This was investigated, for a 9,488 square Kilometer area around
the town of Lafia in the centre of the sub-humid zone, by Putt et al.
(1988>. In their comparative interpretation of two sets of aerial
photographe taken some ten years apart - in the early 19é8s and the
early 1978s - the proportions of wvarious land use categories were
assessed for each series of photographs, from which the compound rates
of change were determined.

The resulte are shown in table 1 which demonstrates that the
proportion of land under active cultivation expanded at nearly 5 per
annum, with roads and human settlement increasing at a similar rate.
This surprisingly high rate of increase was greater than could be
accounted for by natural human population growth alone, and suggested
a net immigration into the area, which was supported by local human
and cattle population figures, based on tax returns, which indicated
rates of increase of between 4 - éX per annum.
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Table 1: LAND USE AND POPULATION CHANGES IN THE LAFIA REGION.

R D T (e o o e S S o . o S s i O, T " T {4 o 2 P 2 2 S S T I > o . . 2 S S e

Land Use Categories.

Active Cultivation + 4.8

Young Fallow + 1.5

01d Fallow + 2.1

Woodland - 1.8

Grassiand - 8.8

Settlement and Roads + 4.6
Human Population. + 4.1 to + 5.7
Cattle Population. + 3.5

T o S (S i e S S —— ———— -~ {o—— —— = S " "~ — o - —— o 7 " ol . o o 7 T o e o o o~

Whilst rates of change in population and land use depend on a wide
range of factors and are therefore 1likely to vary from region to
region, consideration of the general expansion of the major road
network (figure 3) and the 197¢4 pattern of vegetation and land use
(figure 4), would suggest that the changes taking place in Lafia area
may be representative of a larqge proportion of the sub-humid zone.

1.5 Tsetse and Trypanosomiasis.

Tsetce {Glossina spp.) are the primary vectors of animal and human
trypanosomiases and as such have been the subject of much scientific
study over many vyears. Although Nigeria has had a long history of
tsetse control and eradication through the application of insecticide,
operations within the sub-humid zone have been relatively limited
(Putt et al, 1988). Much of the eradication programme has taken place
outside the zone (Davies, 1964; 1971), and the effects within have
been confined to adjoining regions in the north and north-east.
Various tsetse control operations have been mounted within the
sub-humid zone, but in their very nature - as protective measures
around a few ranches and areas of residual human sleeping sickness -
have not been extensive.

0f the eleven recorded species of Nigerian tsetse (Davies,1977), six
have been found within the boundaries of the sub-humid zone. Each of
the main species—groups is represented: G. morsitans and
G. longipalpis of the “savanna" dwelling group; G. palpalis and
G. tachinoides of the “riverine forest" group; and G. fusca and
G. haningtoni of the "forest" dwelling group. The latter two species
are exceptional for the sub-humid zone in that they are basically rain
forest scpecies and records have been confined to atypical forest
outliers. Essentially, therefore, four species predominate within the
zone,
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Nigerian tsetse distribution maps (FDPCS,1986; and map 16.13 in Nord,
1982) show G. morsitans occurring in a series of discontinuocus belts
scattered across the northern two-thirds of the sub-humid zone. The
other savanna species, G. longipalpis s has been recorded over a wide
area of central and south-western portions of the zone. The two
riverine species occur throughout the zone, G. palpalis being absent
from the extreme north-east, and G.tachinoides " absent only from
limited areas on the southern boundary. e

As with any species, a variety of complexly interacting factors and
species-specific requirements determine tsetse distribution and
abundance. The availability of suitable habitats and hosts are two
determinants of primary importance, both of which, in the course of
time, have been greatly influenced by human activity.

Human population increase throughout Nigeria, and land pressure to the
north and south, have resulted in accelerated agricultural expansion
within the relatively underpopulated sub-humid zone. Natural tsetse
habitats have been transformed by the combined processes of land
clearance and wet season cultivation of upland savannaj removal of
riverine forests for dry season cultivation; firewood callection; and
extraction of valuable timber. In addition the demand for bushmeat and
associated heavy hunting pressure has greatly reduced, and in many
areas eliminated, the natural hosts of tsetse. The net result of these
man induced environmental changes has been a overall decline in the
distribution and abundance of tsetse populations (Bourn, 1983.)

The savanna tsetse species are most susceptible to the impact of
agricultural expansion. As wildlife hosts are hunted out and natural
woodland wvegetation is turned into farmland, the distribution and
abundance of G. morsitans and G. longipalpis are bound to decline.
The fragmentary nature of G. morsitans belts, in an environment
which would otherwise be suitable, is itself evidence of the impact of
long term human activity on the availability of suitable hosts and
habitats. Various advances and recessions of G. morsitans have been
documented in the past (MacLennan, 1958; Wilson, 1958; and Ford,
19713, but on balance the overall trend has been one of general
shrinkage, ultimately Jleading to disappearance (Putt et al, 1988; and
also compare published and reviced tsetse distribution maps .13 and
6.14 in Nord, 1982).

However, riverine forest and thicket vegetation is denser and more
difficult to transform into farmland than woodland. As a result this
vegetation type, the primary habitat of riverine species of tsetse, is
initially at least more likely to remain in tact. Thus G. palpalis

and B. tachinoides tend to persist even in very confined habitats
surrounded by extensive areas  of cultivation. Under these
circumstances, however, in the virtual absence of wildlife, cattie and
people are 1likely to become the major hosts, with tsetse populations
concentrated at reqularly used forest crossings or at cattle and
village watering points.

As land use intensity increases, riverine forest will eventually be
encroached by cultivation, 1logging, palm wine collection and fire.
Thus suitable habitats for riverine species of tsetse are likely to
dwindle and ultimately, in extreme cases, to disappear.
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Under the generally prevailing conditions of declining tsetze
populations, disappearing wildiife recervaire of trrepancsomes, i ih
increasingly sedentary nature of Tivestock husbandry, Putt et al.
{1788 and Bourn (19833 have concluded that there has T3
fundamentzl <shift in vector-host-parasite relationships, and that the
verv nature of the disease had changed. 1t was, therefore, not
syrprising that the ava 1abie information concerning the incidence and
virulence of cattle +P panceomiasis in Migeria indicated that, ouwer
the years, the seuerzty of the animzl disease and itz economic
importance had alsoc declined.
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1.6 Cattle Population.

The =ize and dictribution of Migeria’s cattie population has iong been

a subject of debzte and informed . rigus  pogul
ectimatesz have been deriuved on the baziz of cattle tax tlangs
returns; off-take rates; hide and sKin exports; the number of trade
cattle passing from the north  to scuthern marketsz: and vaccination
returnz. The accuracy of these estimates of course depends on the
validity of their wunderiving assumpticons: the degree

the measure herd pro*uc*rwzt : the proporticn of anima

the countr¥y and the efficiency of the waccination pro

the last +five rears hae the more oblect me thod

erizl  survey beesn emploved o 3

ocal zttle popuiations, &and even then

[ B’ U
m
W
[m}
o
(g

=
d in this paper, ther have been on

With the paucity and acknowledogso = in the awzilable
information, it iz extremsly difficult. if not to sy impossibie, o
determine the distribution and z gatile
ropuylation, Felton and Elliz 11 someithat
rnebuicue historic evidence, that & i 1884
about 7.1 Tf first geuvastaling eplaemi‘ of rinde
coccurred  in 3 and resuiied P mortaid
between B8 .. Subszequent! cat red io
gxtent before a Ffurther epidemic, fol drough?
famine, in 1713714, and ancther in 19179 mortall
egtimate to be in  the reciocn of &84, and 1%
wher weterinary control campaigne agzinst zes had Deen
introduced, and rinderpest was having |1 s the szies
of catile were szuch that ihe cuerail v oinoreased

These deductions are borne out by the Jangali
the period. From 1735 onwards tax returnz sh
cattle numbers up until 1943, when the Ta
’?abie. Futt et al. {1783y, who su
information, were of the opinion that over .he perlod 1943 to
Migeria‘s cattle population had remzined relatively stabie.

yiew, however, is not n accordance with a progressive increase (0
off-take recorded for that period. Jangali  tax  has  since  been
discontinued, Until more detailed and extenzive surveys are carried
gut, all ectimates of the trends in cattle population groweih must
remain largel¥ 3 maxtter feor speculation. It iz generally accepted,
howewer, that the <=ize of Migeria’s present catile pon”T, ion is in
the order of 18 - 1S miilien, the wast majority of which are of the

humped Zebu twype, owned by the Fulani people.
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Traditiconally, the cattle owning Fulani were regarded ag living 2
nomadic existence, and the bulk of the cattle population was
considered to  inhabit the northern part of the country in the wet
ceason, and to move southwards into the "middle belt®, or sub-humid
zone, during the dry¢ sezson. This nomadic, or extensive transhumant,
fifestyle and mode of cattie husbandry were believed to be due, in
part at least, to the greater risks of contracting trypancsomiaszis in

more southerly tsetse infested regions. In the dry <seaszon  the
distribution and abundance of teetze were greatly resiricted b
adverse climatic conditions, and catile ownere took advantage of the
reduced tsetee challenge in order to utilize the relatively abundant
forage znd water rescurces,

Friocke (197%) and Putt et =zt, <I1788:, in independent anzxlivses of
Jangali returns, have both demonstrated that since the fifiies there
has been a2 maried scuthward dridt in the distribution of MNigeriaz’s
cattle populaticony northern areas having experienced an  owerall
reduction in  fax returns, whiist more southerix arezs have oA
gradust increase, This trend 12 Tikelv to have been greatly encouraged
by the Zahel drought of the lazte sixties and early seventies,

Quer the FEET S it haz becoms increasingly apparent  that the
traditiconal homadic exiztence of the Fultani catfle cwner has hbeen
areatl influenced by the chancing pafure of his sooisl, economic and
biclogical environmente. ILCA k4 that B ¥
Fulani  herdsmen haue -tiled 5@ EY
Vimited sea: =

regarded { 3s]
ohEnCmeEnon

In 1%7& 21 Livestock Depsa
ODistributi ndicating the gzt
based on cail returns. Although =
map filustrated that a K proporti
tound  in the northern states. Thj
distribution, and iisz strong negat
clearly indiczted in Figure I, which
B with mean  annual nfall

oty TR
iy

-
o
o e
-1
m
-

g o
exstern A

+  emphasice s i

ezz, with le FHE mm oper annum. Much of

reinfatl we ot this.

Benue and Nruar rivers, hree maicr  breeds are
156 ,866-186,08086 Keteku Muturu x White Fulani Zebuxs 188, g
Muturue  (Dward est @frican Shorthormd):  and  come i_,aau Mfdama. IRl
clear boundary can be defined between the distribution of 2
trepanctalerant  breeds, but as menticned earlier, with the
drift of Zebu cattle 1nto Southern Guine and Derived
tation zones, there 1= likely to be a considerable

[
o
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Z A NEW APPROACH TO ASSESSMENT OF CATTLE DISTRIBUTION AND ABUNDANCE.

The cettlement of Fulani cattle owners, and the relocation of
Nigeria‘e national herd in more southerly Tatitudes, are two of the
Federal Livestock Department’z atated tong  term cohjectives (David
West, 1988, FTear]y in attempting to

attain these cbjectives, an up
c

to date asssessment of the state livesicok rescurces and the condition
of livestock producere iz desirabie, and the major frend: future

prospects of  Tivestock pr&duc*ann reed to ke identitied, To thiz end,
the Internaticnal Livestock sfrica instigated F
Tivestock erian sub-humid
fate 1978s.

Centre 4or
within the My

u’:l T“

This programme, as well as carrying out detaried investigations on the
grouynd, also initiated a series of wet and dry season aerial sur

of cattle over Ffour case study  areas Milligan et z1., 19777,
total  land area surveyed during these flighis amounted to some 11,
square Kilometers. The representativensss of such small czse =h
areas wazs of course opern to gquestion, €0 it wzs decided to mouni an
extensive iow  altitude zerial surver over zs much of the zub-humid
zone as possikie,

Time, manpower and financial consirainis pr

high sampling intensity, but nevertheleszsz th

carried cot  during March and  Juir I7PEZ ¥

respectively T =

sretematic fezcribed by

(1278 and stially the

frigh-wingsd, &7 . EE, flew

north-scuth  parailel Flight lines of warvino teng

sub~humid =zone, =3t intervals of hald =z decres ¢

indicated in figure &,

At the selected fiwing altitude

sezt observers, 1to the ledft

sirips of ground, sach 488 mete

1.44, The s=ize cof 211 cattle

ectimated by eve, and wherey

taken, using cameras  fitied with zoom

was  accuratelr counted from these phot

determined; and corrections were mads

corrected  figures were then A=

estimate population  meth

It should perhaps 3 that ithe chiectives of this

intensity, Tow alititude surver of the sub-humid zco

primarily, to put the IL zze etudy areszs into zonal perspect

BSEESE overall cattle distribution gr:dientz; and to d

seazonal  changes inm cattle density and herd size. With

iniengzth ':mc}irg. estémaficn ot total cattle numbers was
T

&

~gsult wae of cons
obiective measzures
popuiation.

secondar: importa
general lnterebt, as it prow!ded the first
size of the MNigerian sub-humid zone cattie
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Cattle and Herd Estimates,
The MNigerian sub-humid zaone cccupies an estimated land area of some
453,568 square kKilometers. For logistic reasons, however, it was not
possible to sampie the entire zone during the aerial surveys. The arez

actually survered, at a sampling intensity of about 1.4%, dmnvnted ta
some 354,316 square Hilometers. Thus ;n”% , which provides an
overall  summary of wet and drv seazon rezy Tts, two sets of cattle and
herd statistics are presented: one cet of estimates for the aresz

surveved; and the other, oprojecticne for  the sub-humid zone az 2
whole, hased on the same denzity values,
Mo significant difference was found hBetween sexscnal  mean catiie
denzities; the dry season estimate of 18,25 animals per sguare
Kilometer being & mere 2% higher than the wet season valus of 9.4
animals per sguare kKilometer, Thus, no major dry¥ season influx of
cattlie was detected, and net seascnal cattle movement intc and ocut of
the zone appeared to be approximately in balance. Thie would indicate
either, that seazonzl immigration was more or less gqual  to
em:qrdf eny  ory a5 seems more  likely, that, most seasnonzel caiile
mavements occurred niv on 3 relatively modest scale and took olace

o
targely within the sub-humid zone.

T & and density o

Although only minor  seszsonz) differences were tound in the eztimzteg
Siz ¥ the =sub~humid zone cattle population. =z
subetantial Sw difference  in mean herd size was 4, Mezn herd
size in the dry season was 55, wh" T in the wet season it incresszed
to &2 animals per herd. This zu fej in 8 marked Fall in the
estimated number of herds in the surveved arez from && QB3 in the drw

. :
nooto 4Y BER in the wet season, or 25,868 and S2,808 recpectively,
tor  the sub-humid zone as & whole. In terms of cverail herd denzity
this amount

ed to 3 decline from 18 to 14 herds per hundred square
Kilometers. Such seasonzl changes in mean herd size have been detected
in other aerial survers within the sub-humid zone Milligan et al.,,
19793 and are Jargely due to the Fulani management practice of herd
splitting during the dry seascn period <Okali and Miliigan, 1788,

2.2 Distribution of Catile,

The tantFBC*?nu patterns  of wet and drv season cattie distribution
cver the sub-humid zone are reprecented bv the three d mensionsl

[t
T

3 i =
surftaces show in figure 7, in which cattle density ic indicated

i
apparent height,

Caution is required in the interpretation of thesze surfaces, as the
coordinates  of the sub-humid zone have been trancformed in order to
make the information amenable to three dimensicnal computer analvszis,
Effectively the east-west dimension has heen toreshortened, and the
north-scuth  dimension  has besn equilibrated, so that the whole of the
Migerian sub-humid zcone ic represented by a square. However, 2 an aic
to orientation and better understanding, the courze of the EBenue and

Miger rivers, and the location of major towmnz have beern indicated,
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Table 2 : SUMMARY OF CATTLE AND HERD ESTIMATES FOR THE SUB-HUMID ZOME,

DERIVED FROM LOW INTEMSITY, LOW ALTITUDE &ERIAL SURVEYS.

Orw sezson. ket Zeaczon. Combined.

Arez of Sub-humid Zone km . 455,580 455,508 455,560
n T AR o )

Area Surveved km . \#Ew S | 3568 518 4 354,516

fres Sampled Km . : 4, 357 V//f 4,534 v =

Sample Intensity .

\
L
/

]
—

3 "

§ Ll
——
L)

I

Date of Surver. p ( Jyiy19az
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Comparison of the two surfaces clearly illustrates the dvnamic na e
of seasonal cattle distribution., Although cattle were found fhrnigkcut
the zone, their overall distribution was $ar from uni itorm, and shows =z
generally clumped pattern, which was most proncunced during fhﬁ wet
season. In  the dry season cattle distribution was more widespread,
with higher densities cccurring to the east and north-east, and loiwer
dencities to the south-east and along the southern, western and most

of the northern boundaries. In contrast, wet <sezson cattle
distribution appeared to be generally more restricted and concentrated
within & broad central band, running north-south, with highest
densities occurring on the northern boundarw, and decreasing dencities
towards the scuth-west, south and south-east.

2.2.1 Cattle Density Gradients,
The scuth-north and west-eazt components of the geocraphical gradients
tn cattle density represented in figure 7 are illustrated in figure &,
Clearly in both seascns there was 4 r & ttle d
from south toc north fupper grapho g Tinea
told  increase during the wet oy
denszity curve Followed a semi~si
season  line. Beloe the cross-oue
fatitudes of the sub-humid zone,
that Afound in  the wet sgazon, wh
zone the reverse was true,
The weszt to e wponent 4 lower
eastward increase czttle dencity.
toliowed &z gen similar
Gongola  state ke  two
SeZSan Ccurve T o reach ! { E
curve declining minimum density, = S
in  the extreme ot the szub-humid zone wasz there anv substantial
immigration of ¢ juring the dry seazan.

The geographical gradiente of sezsonal hers de

approximately similar courses to thoze mf cattl

herd denszitiez were greatest inothe dry ceas

Wwet seaszon herd densities were greztest, Th

sezzon  influx of cattle herds directly intc sou z

from outside, but iz considered more likelw toor t = .
cvc‘ffar movement of caitle herde from norih fto south within the
sub—hum:e zone itseid. To ithe west there waz little difference betwesn
BT and dr¥ season herd density trends, but further to the szzt herg
denzitiez began to diverge, with the drv seasan hawing the highest,
and the wet season the Jowest wvalues. Thic would indicate 1ittie
sgasonal  change in herd density tc the west, hut an increzsed numbe

E

con  herds to  the east, either reflecting an increas

r herds toc be split, or resulting from an influv of herd
the zone.
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3.2.3 Herd Size Gradients.

Mean herd size <(figure 16) decreaced both to the north and the west.
Wet season herd size was relatively low in the south, rose to reaLF &
maximum in the mid tatitudes, and declined again further to the north,
On the west-east axis the wet season herd <ize generally exceeded that
found in the dry season, except in the extreme west and east.

(7%
0

Cattle and Predominant Yegetation-Land Use.

Table 3 gives the sea5ﬁna} mean cattle densities and mean herd siz
in each of the predominant vegetation and Tand use trpes within the
surveved area of the sub~humid zone, The esztimated area of the major
vegetation and land wuse tvpes iz alsc shown, as ic the propaorticn
estimated to be under cultivation within esach.

¥ A
tand  and Riparian vegetation predominated. Mean
han 38 head per square Kilometer were encountered
ration of caitle in riverine flood plainz and
I water scurces, represzented by ripzrian

ies were found during the dry season in recions

forest, However, beca
tvpes, amounting to  on
the ouera]l cattle popu

+  the 1i z.ed extent of these vegetation
¥ 34 of the survered ares, the proportion of
lation they contained was relatively small -

[u]

arcund 168X in the dry season and 3% in the wet cezson.
Transiticnal loodland, vegetation 3
category amounting to so ved arez,
sexsonal  change in cattle densitw, which, =zt &-7 head
Hilometer was  one of the lowest, At a éoneeque&ceg
contained criy 245 of the estimated cverzil cattle pop
dry season, and 38X in the wet zeason.

Cattie density in Woocdiand  vegetation was  somewmhat Figh than
Tra i t sk g tittie ceasonal change and

i per =zguare Wilomeier, Howewver as thisz

some 7 of  the survewved sres it

proportion ot the total cattie

The +our remzining vegetation and

ot the surverved area, contained

ouerail  cattle population  in both

comman to each of  these wegetaiic z Wa b

more  than 28X of  their  land ares oh. In the two

Farmliand categories cattle density increazed 4rom aru”nﬁ 11-1% zrimatz

per  square Lilometer during the dry season to 14-17 per souare

Kilometer during the et season. The other  twe cafegories

Wooded-Shrub-Grassiand and  FarmlandAdocdland Meosaic shaowed  the

opposite  trend in ¢ tvy with 2 deciine from about 132 animals
+

4
v
o

v

-,

per  square  Eilome
SEISOnN,

tn the dry seazon, to between 8-11 in
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Table 3 : SEASONAL CATTLE DENSITY AND MEAN HERD SIZE IN THE PREDOMINANT

YEGETATION AMND LAND USE TYPES 0OF THE NIGERIAN SUB-HUMID ZOME.
= Yegetation and Area Surveved A Cult- Cattle Dencitysx Mean Herd Size
Land Uee Types km A ivaticon®s Drv lle t Drw et
Woodland 25,988 7 18 2.77 .97 &5 111
{310 LBEn
- Transitionsxs 141,456 45 12 5.74 7,28 S &5
1D L2500
- Wooded-Shrub 28,8248 & 21 12.44 8,37 4 5z
-Grasslang C3END LR
LT Mosaic#%sx 35,328 24 26 12.95 18,74 &2 7Y
YA 119
Farmland 28,958 g 24 ii. 17.22 S ad
28 - E8X i {2590
Farmiand 28,756 g B i 4% &1
- io&EX i
Aguatic £, 504 z 7 4.88 72 ol
Grazsland { ;
Fiparian =,.838 i iz 12.52 5= 9z
RN
Mincr 12,2058 4 g - - - -
Twpes
- Total/Mean 354,518 168 24 168,25 7.44 55 &2
(1ix L1E¥
¥ Figures in parenthesis are percentage standard errors.

#%  Yisyally estimated during aerial surw
o, #¥%% Transitional between Woodiand and Wooded-Shrub-Graseland,
#%%% Mocsic of Wooded-Shrub-Grassliand and Farmland,

e,
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3.4 Dicetribution of Cultivation.

Some 28X of the Migerian sub-humid zone was estimated to be under
cultivation. The owverall distribution of this farmland and the
intensity of land use is represented by the three dimensional surface
shown in  figure 11, in which the proportion of land under cultivation
iz indicated by apparent height, Az expected from the SLAR vegetztion
and land wuse map <(figure 4y, cultivation i was found to be unevenly
distributed within the sub-humid zone, and cnnxentrated in a series of
semi-isclated peaks of high intenzitvy land use, surrounded by arsas of
relatively low cultivation., Howsver an fmpnr%dnt feature indic

tigure 11, but net evident on the SLA&R map, is that cul +'“dt
taking place throughout the survewved ﬁrEﬂg &l
in the more weztern areas and to the south-east,

Theit at very Tow

AZ  previcusly menticned, Putt el al, 1988 have demonstrated a rapidg
rate  of agricultural expansion, associated with human  population
increase, both within  and cutside the cub-humid zone. In the Lafis
region, for example, comparative airphoto  interpretation indicated
that cultivation was expanding I compound rate of 4,8

With an ezstimated 28% f zone curreniiy  under
cultivation, and on  the rate of agricuitural
expansion, pluse or minus tigure 12 oprojects the
increasing proportion  of Tikel¥ to be wunder

culttivation to the turn of t
Z.4.1 Land Use Intenziiv Gradients.

The socuth-north and w
in ltand wse intensitw

]
W
-
|
Y
il
v
a
)
3
1
al
i
T
o
ul

&
are showr in figure i

the proportion of land under cultivation

where SOmE 255 of  tand waz cultivated,

cultivation declinmed +to a minimum of zome !

towards  the narthern  boundary  of  the Ione, WE S
cultivation increased cteadily from 2 Tow of =om th t
to peak  at & level of 35 o land under cultivation in the mid gazt,
~and then declined rapidly towards the +zr eact,

igure 14 shows the wa
t

¥ and mean herd
Use ’nfﬁnsity, Wery

Mean herd denszity followed a <similar patiern to tha of cattie
density, but it was evident that dr» seazon  herd den:bﬁ‘es e e
coneistently higher that in the wet ceasaon, '

maximum  mean herd size of some 3B animals was found during the
season 3t land use intenszities of between 16 - 2A%, &+ higher

tocultivation mean  herd =iz -G ala }3 declined. In caont
during the drv season mean i Tatively stab?
fluctuating between 58 - &8 animz a2 wide range of
tand use intensity.

a

1 "[‘

-
s per herd. e
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4 A MODEL OF CATTLE DISTRIBUTION DYNAMICS IN THE SUB-HUMID 2ONE.

Referring to the typical <ceasonal movement of cattle in Migeria,
Glover (1948 commented that: "The annual migration of Fulani takes
two  forms  in the drv season. In one the movement is Tocal: the herds
only ao short distances inteo neighbouring river vallevs which are
otten infested by tsetze fliec where grass and water can be found.
This form of local migration alsc includes the movement of cattle 4rom
high ground, lTike the Jas plateau, into the surrounding foothills, The
other form, which applies to most of the Fulani cattle, consists of =
Journey  southwards, covering hundreds of miles in search of food and
water., The herds often traverse Jlarg ge f1¥ helte on the way and mav

il

well spend the whole dry sezson in toetoe infested countrw,”
;&‘”5“‘{ MG R,
MNearlv & quarter of centurw ha= elﬂpced since that description was
written, and during that time the HMNigerian environment hzs heen
modified substantially; the pattern and extent of seasonal cattie
movemernt haa altered <significantlv; and the prﬁhnr ien of nomadic
124

cattle ownere has declined. Yan Fazv (1575) concidersd that aonlw
of Higeridn Fulani were fully nomadic, while he regarded 289 to be
semi-settled, and the remzining 58% tc be fullv settled,

For many  vears the prime mover Bringing about profound and widezpresd
changes in  the HMig g in

rian  enuviranment hac been the rapid increas

human  population, . noreazing demand for more

: x ; i
food, and more land to cultivate., &2 & recylt there has been a greater
competition fer Jand  in areas of high human population densitw, and
consequently & progressive expancion  of agriculture into arezs of
Vower  human  population denzits., The Tatter procezz has hbeen both
Brncouraged and channeled by the expansion  of Migeria’s major raoad
network particu?arir into the moderatelsy high rainfall arezs of the
sub-humid zone.

Imthe past both  the northern and scuthern r
recognized &z areas of high human population dens
'‘middle belt" being charactericed B relativel:

tevels and little cultivation “Buchannan and Fugh ,

¢ 1955,‘ Huiﬁ*&"; as
reflected in  the ZSLAR wvegetation and  lans osag map  vfigure g,
circumstances have changed and these characteristice Can no longer be
considered walid for  the zone as ) t oonly are local
populations  increasing  in cize;, b deo, be s& ot increzesd land
pressure, both to the neorth and ta the south pecpie are leaving their
traditiona! aresas and are moving intoc  and settling within  fthe

sub~humid zone,

It s apparent that the main thrust of this agricultural expanszion
within  the sub-humid zone has heen experienced in a central bridging
barnd, from Kanc state in  the north, southwards to the west of anc
including  the Josz piateau, through Abuia, across the Niger and Benue
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The increasing extent and intencity of both farming and hurnting
this central bridging beit haz greatly changed the pattern of
vegetation and tand use, and inevitably led toc an overall reduct i
wildlife species, and in many places brought about their 1oca?
extinction. Thus both natural habitats and hozte of tsetse, the
vectars of trypancsomiasis, have declined, which in turn has brought
about & widespread reduction in the distribution of tsetze. The twc
savanna species of tsetse, G, morsitans and G, Jongipalpiz , which
tvpically have high trypancsome infection rates, have been most
severely effected by the changes taking place within the sub-humid
zone, and their overall distribution has contracted. This, together
with the gerneral decline in the wildlife reservcir of trypancemiacsis
has resulted in & marked reduction in the zilvatic cvcle of diseaze
transmission,

In contraszt, the riverine species of tsets G. palpali
G. tzchincides, which have comparativelw TCJ infection r
tended to persist despite widespread environmenta! chan nges
about by agricultural expanzion., In part their continued =u
depended on  their close association with riverine forest and
vegetation, and the greater human effort reauired to convert

[ (Y1 ]

of wegetation intoc Farmland. The continued <survivzal of riverine
species of tsetse has alsc depended on their more catholic feeding
habiite:  in particular, their ability to adapt %o the alternative hosts
provided by  the dFreguent, regu‘ar passage of catile and peonle 2t
forest crossing and watering points,

Mevertheless, because of the very restricted distribution of riverine
tsetze, their relativelr limited zbundance, and their low infection
rates, troically with  trypanocsomes of non-silwatic origin, the
tropancsomiasie challenge they represent iz likelw to bBe relatiusly
To .

The diztribution of cattie within

changes described in  this paper

transitional tage  in 3 continuing

<
owners  and  their Zebu stock,
Bound  up with a ?nna term proce
from  human  population  increase

resources, which is generally :rsﬂ“rﬁﬁ the environment
of  the sub~humid zone, and szt zding to a proliferziion

of tocal markets for the szle of progucts,

2 conceptual view of the npozsible overall dynamics e% cztile

distribution within the Nigerian sub-humid zone iz iilustrated in the

form of & three phase model shown in +igure 15, in which ;aat, prezent

and future conditicons within the zone are represented,

In  the pas tupper modell, Zebu distrobution was transient and 1im:ted

largeif te a2 dr¥ season  influx  of nomadic cattle from the north,
*t d by the broad pathwsys entering and exiting the zons.

-

te
Tt Ef.nh; represented by stipple i3 shown  encroaching
rentra31y trom both the north and the sout
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Associated with  the expansion of agriculture inta the sub—hum:id zOnE,
there has been an increasing degree of sedenterication amonget Fulani
cattle owners. This has involved both & reduction in the scale of
their seascnal transhumance, represented in figure 15 by the "eddies"
spiralling of the schematic pathwave of cattle mcvement; and an
increased proportion of permanent settlement, symbolised by ctarz.

As  time passed and population increased, agricultural expansion was
focused on  the central bridging band across the sub-humid zaone, but
because of generally increased competiti for limited land recources
to  the north, seazonal cattle movements extended progressively further
south  into  the sub-humid zone. This scuthward dispersal of ca ttle,
which has occurred across the entire zone, may alsoc have heen
encouraged Dy a trend of increasing aridity further north, and br &

general decline in the distribuetion and abundance of tsetsze and &
consequent reduction in the significance of trvpanosomiasis.

This situation is illustrated in  the central model of figure 15
representing conditions at present, in which cubstantially reduced
sexsonal  transhumance and  increzsed <settlement of Fulani and their
cattle is indicated within the central bridging band of cultivstion
stretching across  the sub-humid zone To  the east and the wezt s
southward disperszal of cattle has alsco taken place; to such an extent
that much of the <cezzonal movement of cattle, guEn of fong dizstance
transhumance f{represented by the targe oval pa ¢ is now believed
te  take place with the sub-humid zone itzelt., The praportion of
nomadic entrants from further north is now concidered to be Jow in
comparison with year round residents of the sub-humid zone,

In the Afuture, as land precsure in the central br idging zone, asz well
as  to  the north  and scuth, continues to incresse, a f g
long  as human population increzses and remains subsfanti
seems  ynewvitabie that agricultural expansion will |
ir

directed outwards to the wezt and east.

However, because of thﬁ siting of the new Federzl Capital at &buiz and
the maior commercialscommunication axisz .lnmeng Lagos, lbsdan, éAbuja,
Kadung and Kano, preferential  agricultural expansion  and  land
develaopment are likely to take place to the south and west, Thus, as
indicated in the future model of the sum—}um { strated at the
bhottom of +;ﬁJre 15, & south-westward spread of arshi agriculiure and
rural  populatione  can he anti 1ﬂa;ed. along wi ely zszoci d
digpersal ¥ cattle and Pu?ani. who  Can o seitle
graduzlly establizh 2 svstem of mixed tarming.
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FIGURE 1: HUMAN POPULATION GROWTH.

As indicated by census returns (@)

and other projections (O).
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1. 1911 Census.

70 2. 1921 Census.

3. 1931 Census.

4. 1952/53 Census.

5. Okongo (1968).

6. 1963 Census.

60 I 7. FAO (1966).

8. Olayide (19786).

9. 1973 Census -~ Withdrawn.
. World Bank (1983).
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FIGURE 2 : HUMAN POPULATION DISTRIBUTION AND DENSITY - 1963 CENSUS
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FIGURE 3: EXPANSION OF NIGERIA'S MAJOR ROAD NETWORK, 1950 - 1983.
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FIGURE 5:

INVERSE RELATIONSHIP BETWEEN ESTIMATED CATTLE BIOMASS/DENSITY
AND MEAN ANNUAL RAINFALL FOR EACH STATE IN NIGERIA.

LogloCattle Biomass = 12.932 - 8.932 LogloRainfall
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Rainfall from Putt et al. (1980),
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FIGURE 7:@ /‘ANDCD/RY,SEASON SUB-HUMID ZONE CATTLE DISTRIBUTION.
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FIGURE 8: GEOGRAPHICAL COMPONENTS OF CATTLE DENSITY
' GRADIENTS IN THE NIGERIAN SUB-HUMID ZONE.
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FIGURE 9; GEOGRAPHICAL COMPONENTS OF HERD DENSITY
GRADIENTS IN THE NIGERIAN SUB-HUMID ZONE.
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FIGURE 10: GEOGRAPHICAL COMPONENTS OF HERD SIZE
- GRADIENTS IN THE NIGERIAN SUB-HUMID ZONE.
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FIGURE 11: DISTRIBUTION OF CULTIVATION IN THE SUB HUMID ZONE.




FIGURE 12: PROJECTED LAND AREA UNDER CULTIVATION WITHIN
SUB-HUMID ZONE UNTIL THE TURN OF THE CENTURY.
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FIGURE 13:
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GEOGRAPHICAL COMPONENTS OF LAND USE INTENSITY
GRADIENTS IN THE NIGERIAN SUB~-HUMID ZONE.
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FIGURE 4: VARIATION IN CATTLE DENSITY, HERD DENSITY AND HERD SIZE
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