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|, INTRODUCTION

The orgin of the term *Middle Beli’ as
2 geoeraphical region can be traced 1o the
heginining of this century. Although it is
mv clearly defined in terms ol ad-
ministrative wnits (of wable W0 has oo
recognisable and uwigque characier pro-
duced by & combination of physicnl and
cultoral factors (Pullan, 1962).

Its Horhern boundary s close 1w the
soithern limit of the Sudan zone, whereas
ls southern edee roghly Tollows the noe-
thera lmsi of the Drived Savanng zone
cheay, 19591, in contrast 10 the cereal-
hpsed farming svstems Tarther North,
rogtcrops | domimate 0 the subsistence
scopnmy of ‘the diverse iribal groupings
| bzt Hve i Lhe region. Population density,
through variable is relauively fow; hence,
unused land is in plentiful supply.

Sheep, gonte and often pigs dre dn m-
poraLl coOmponent n mos [arming
systems,  while resident caiile are
restrieted 10 gmall mumbers of dwarf
Mutwin. Howgver, following the rer-
rivoriatexpansion of the Fulaniin the ear-
Iy mineteenth century, nomadic
pastorafiss huve gradually peneirated in-
1o the région: Althoughthey have settled
mostly in the fly-free Jos and Mambilla
Pluteaus, they have mcg-operated large
areas of (he *Middle Belt® into 1heir dry
senson franshumance urbits (Grave, 1956;
Fricke, 1969).

This southward Cdeift! of Falam
pistoealists (s continuing up o the present
day and has aceelerated as a responsc Lo
the increasing searcity of grazing in the
traditional *home lands' further North.
Duiring the 19605, this ‘ourwsrd” migra-
Hon wus regiarded with dismay, in-par-
(lewlir in those distriots where cattle tax

WS AN nporiant source ol revenue. Con-
sequently, liitle was done 1o encourage it.
Following the replacements of the -
Jenpali tax with ‘oil boom rovenue’, &
well as (he disasirous impagt of the
1972 —74 drought on the carrying capac-
iy of the Sudanian tangelands, e
necessity of *the relocation of the Na-
rional herd! Lo areas better endowed with
gruzimg and water, was widely pubhicised
and easily accepted. Action followed to
the exient that in the 1975— 1980 develop-
ment plan, 95 million Naira was allocated
to the development of grazing lands,
witer resources and 1o rsetse eradicaton.
his *relocation” would invelve a planned
movement of some 3 million cutthe inte 11
million heciargs of hitherto unused savan-
nd, mostly located in the *Middie Bell’.
It is the atm of this paper 1o review the
wvailable formation that is pertinent 10
the respuroes of this région. The dala sel
i table 1 place the *Middle Belt' i its
Nigerian selting and grazing resources
within the-four climatic belts in the savan-
n région, 1 puls aceress — convinoingly
it is- hoped-the severe overstocking in the
Sudan rone in contrast 1o the understock-
ing in the spather-most belt. It is attemp-
ted 1o critically examine the grazing
resources -of the ‘Middle Bell' and
hightight its potential for and the con-
straints 1o livestock development.

2. CLIMATE

The ‘Middie Belt' as defined in this
paper fas B monsoonal climate with &
distings dry season. Mean annual rminfail
increases from 110 mm in Samaru (11°
Lat, N) to 1500 mm in Otukpo (7° Lat
M) While rainfall distribution is mastly
influenced by latitude, mountains like the
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TAHLE 1

Rangleland Resources, carrying capacity and carile
population in four rainfall zones in Narthern Nigeria

Rerin fall zome SO0 - ?.5._:}-— TN} — yver Toated
frmedhi annial ratrfall in mim) 700 J o0 1250 1250
& Land resource {miltion ha)
Retnpetamd R.2 10.8 16.6 11.3 46.9
Farms and recent fallow 6.0 B 5:0 4.8 22.6
(towns, roads etc) 0.8 (.9 1.1 0.8 1.6
Totul area 15.0 18,9 21 16.9 1
{Percent ringeland) (55 {58) {73 {67} (6d)

Carrying capacity and caitle population

Currying capaeity (ha/LL) 1.9 3.7 2.5 1.9 29
Porential Population (m.LLY L0 29 6.6 59 1.4
Aciual population (ni. LU} 2.1 1.2 1.2 0.8 6.4
Actua! population (m, ead) 2.7 2.0 1.5 1.0 8.2
Ratio actusl/ potential
population 2.10 0.7 {0.18 .14 .39

Derived fropm de oo (TRFF )

Jos and Mpmbilln plateaus deflect
isohyets and capse highet rainfall 1o fall
on windward wie i 1650 mm}
and: n-mﬂ h the leewnrd
(Yola: 680 mm), theseby producing a

srend in r@infall from east (o
west, Single pesk ﬁhtﬂhtl;!mn prevail in
the north whereas double-peak patiern
with o short brenk in the rains during July
or Augusl becomes more [reguent
rowarids the south. The length of the rainy
period is strongly associated with the:an-
noal mesn, rising from a low of 160 days
in Samaru to 230 days i lorm and
resulting in growing seasons fasting 190 to
200 davs (Kowal and Knabe, 1974).

Nlost orher climalic parameters {mMEan
maximum tempratures, hours of - daily
sunshine, net radmtion, tvapotranspora-
tion #nd the severity of the Harmattan)
decline fram North 1o South, thus con-
tributing towards & decreased seasonality
and increased humidity of climate along
this gradient.
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3. SOILS

Two distinet geological formations
characterise the region. Along the Niger
and Benue valleys cretaccous sedinments
varving from coarsc sandstones 1o fine-
grained shales swing in a wide arc throogh
the middie. The asseciated landscapes
consist mainly of fMat o gently undulaling
plains with oceasional residual mesas and
ricges. These plains arc flanked on -either
side by more elevated and rugged land
underlain by granites, schists and goeiss
of the much older basement complex.
Dissected foothills surrounding the Jos
Plateans and the Northern outliers of the
Cameroun Mountains as well s lsolated
hill complexes, lnselbergs, and clevaled
platforms contribute 1o a rugged and
often scemic landscape. Further diversily
in added by the wide-spread occurence of
ironpan cuirasses that are commoly
overlying the plains and platforms west ol
the Jos Plateau. They are also found on
the plains afong the Middle Benue,
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moderate shade under a tall tree canopy
and in moister climates lowards the sou k)
1all {cover 2.5 m) grasses, mostly An-
dropogon and Hyparrienio spp. become
dominant, The same genera are usually
found along valleys and in fademas. The
principal species in these different
habitats are listed in table,

In fallows, several successional trends
can be recognised. Im the most recent
fallow broadleaved weeds and annual

grasses  (Penniseium, FErogrostis,  An-
dropogon) indicate the ploneer stage be-
ing replaced by perennial grasses after 3 to
4 yeurs, After 8 to 12 vears the grass cover
has reverted to its original precultivation
composition. However, when fallow
periods are short, annual grasses persist
often in association with fmperata cyiin-
drica. On deep sandy soils (nitosols) south
of the 1200 mm isohyet, dirly stable An-
dropogon gaydmuy¥ Savienna  oceurs
wherever the far ming intensity 1s
moderate. In the Forest/Savanna mosaic
rone, fallows are frequently invaded by
Eupatorium oedoratum, & tall shrubby
weed, which difficult to eradicate
(Howard, 1

Except for the open growth in recent
fallows, all communities are subject to
frequent fires, ‘Changes in species com-
position in response to different burning
regimes are slow und are mainly
associted with changes In tree density.
!I-'-mmtml graring has a more pronounced
effect in thist the 12ll grasses are replaced
by more resistant short grass (Brachiara,
Setaria, Paspalum and Sporobolus).

5. TSETSE FLY

Large paris of the 'Middle Belt' are in-
fested with tsetse flv species, of which
Cilossing morsitany  has the widest
distribution, Most of Kwara State, n-
cluding Borgu Division is heavily infested.
Other extensive belts are found on the
sandstone plains in Niger State and in the
lowlhands north of the River Benue, while
Belt 27 exténds southwards imto the
Kaduna plains. In contrast, Benoe State is

relatively free from G. morsitans. Further
east, in Gongola States south of the
Benue, there is another large belt.

In 1971 a total of over 90,000 km? was
infessed with this [ly species (see T.T.D.
map, April 1971). However, it i5 believed
that since 1970 some of these belis have
contracted considerably because of;

— A reduction in tree cover due to
the éxpansion of farming,

— A reduction in Ay density fol-
lowing below-average rainfall
sinee 1970,

— eradication of flies through
ground and aerial spraying.{!)

Other (setse species (G.fongipalpis,
Gi.tachmiodes! are mainly confined (o
dense vegetation along rivers and sireams.
Theyv are found throughout the region,
bul since riverain [orest and thickets
become more common towards the south,
iy density increases accordingly.

6. HUMAN POPULATION

A combination of historic events, 1ribal
heterogenity, tsetse infestation, and poor
soils and water supplies is held responsible
for the sparse population inhabiting the
‘Middie Belt' as a whole. However, great
differences in population density exists.
While in Kaduna plains and Borgn Divi-
sion the density does nol exceed [0
people/km?) and Ilorin divisions
130/km?) are well populaied Tollowed by
Tiv (80/km%) and Idoma (B0 km?) Divi-
sions. In most of the arca population den-
sitles lies between [hése extremes; in over
half the area the density 1s between 10 and
50 per square kilometre (table 33,

Of greater imerest than the population
density, is the proportion of land that is
being farmed and under recent tallow.
Although a close relationship between
population density and the proportion of
land in the farming cycle is generally ac-
cepted, estimates of land farmed by rural
Family units, differ widely. Around Zaria
it is assumed that one adult male can farm
2 ha per annum (Huizinga 1978} while the
JPC/FMANR (1974) prédicied an
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TapLE 2
Land Use in the Jema'a Flatform and the Benue Valley

Larted Uise Serma 't Benue Mean
Pletform Fafiey

Farmed land 513 L B.7

Fallow L A 11.5 11.0

Savanna BS.5 79.0 #0013

Perived from: Hill (1976) and based aerial photographs taken between 1968— 1972,

average farming of 0.8-1.2 ha for a rural
family of six. Mutter (1972) pointed oul
thar farm size decreases Trom: Narth 1o
South and also with diminishing popula-
tion density, as the annual rate at which
bush can be cleared becomes the major
factor limiting farm slze.

(1) 1 iz planned 10 ermchente G, morsirany from
19,300 km? pet annom over 1971 — 1980, (Hoy add-
lng 93,000 ko o ihe (setée-fice land ara
(NPC/FMANR 1974). Duoring the 1974—75 dry
sty Gver hall o his tirger (10,700 kedy was
feclimesd (Prof, AN, Mohkemmed, persomal com-
munbesibon.

In his report 4 farm size of 2 ha per 3.3
adulis (male and female) i quoted 1o ob-
tain in Tivisnd,

The mosi reliable daia have '-'rpm oh-
tainedd from acnal photegraphy, In (he
land resources studies of Central Nigerla
the distribution of farmland and recent
fallow was examined and mapped in
86,000 fem? within the ‘Middle Belt' (Hill
1976), From these maps the proportion of
cultivated, fllh'n' and unused land was
ciloulated (rable 2). Correlating these
data with the population’ density of the
surveved area, it was found that per caput
there was (.19 ha ol farmed land and 0.24
ha of fallow. Thus, the amount of land
under cullivation per adult rural male ap-
proximates about | kectare ()

(#) Derived from Agriculiural Develop-
ment in Nigeria 1973— 1983 (JPLY
FMANR, 1974) tables 3.6 and 10.3.

(b} The *Middle Belt™ consists of the

foillowing administraiive areas:
Benue State; Kwara State; Niger
State minus the Northern half of
Kontagora Division; Kaduna Stare

33

minus Kalsina Province and the
Marthern half- of Zada Province;
Mlorl and Sowhern Saduana Divi-
Hon of Gongola State; Lowland and
Akwanga Divisions of Plateau
State. Surface areas were derived
from Statistical Year-book (1964),
An allowance of 5% iz made for
land use for other purposes (towns,
rodds, waterways etc.).

{c)

(1] The rural male populafion was calculated by
gusuining thel AW of the population 18 lving in
izl areas, 3% ol (he o] populvtion is sdull
50 i mile [JTPC/FMANR, 1974,),

The data s0 obtained have been used to
caloulate the land use distribution for the
whole of the ‘Middle Belt’ {table 3), pro-
jected For rhe setimdted populatlon in
1980, Assuming the calculated farm size
per caput ls correct and has remained
static xince 1970, it is shown that abour
75% of the land in the *Middle Belt' is not
utilised for farming purposes. However,
il an average farm size per adult rural
mile of 2 ha js closer to the truth, the pro-
portion of unused land would be reduced
to 56%,

T. LIVESTOCK POPULATION

By using the same sources of daa from
which table | was compiled, rthe caule
population resident in the *‘Middle Belt®
during the rainy season is eslimated ai
arvundd 900,000 head, 1n-sddition, there
#re probably some 750,000 sheep and one
million goats resident in the area (Rains,
1975; JPC/EMANR, 19743,

The distribution of cattle is uneven and
much influenced by the presence of
. marsitans belts, into which herds rarely
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TAHLE 3

Fyrimated population and land use in the ‘Middle Belt’

in 1980
T Populaticn

densicy Area Populiation Farmed Fallow L rused

People/kmd (1000 haj {100 lard fawcd land

fat ff) el

Below 10 2,820 167 .1 I_4 91.4

H—50 15,970 5,033 6.3 T.6 £1.1

51— 100 6,910 5,028 13.8 17:8 63.7

Above 100 1,370 1,913 26.5 33.5 3.0

44.9 27,070 12,141 RS 10.8 THT

venture, @t least during the rany season.
Thus, the majorily of stock are spread
over the remaining 18 milllon heciares of
land free of G. morsitgns, Bnounting 14
about 10 ha of savanna sangeland per
head (see table 3). The highes! concentra-
Hon o stock iy found in the (oothills west
of the Jaz Plaresn and in the Minna,
Akwanga and Lalia Divisions,

However, it should be realised that
these projections are mainly based on cen-
sus datn collected besween 1962 and E970.
Since then, great changes i the distribu-
Hon of mobile herds have taken plave.
These i sulficient evidence that the
general (rend of Fulani migration towards
1o douth and the east (which started dur-
ing the carly I9th century and accelerated
during the colonial ern) has gained great
mamentum during the 1970s; The rapid
decline of graring lands.in the Sudan zone
was: exagerbated by the severe 1972—74
deought and forced many pastoralists
move south. 1t should therefore surprise
nobody if an accutate census would reveal
a much higher cartle population than ex-
pected.

‘Iraditionally the *“Middle Belt' has been
an imporiant dry season grazing area,
although data on population are virtually
absent. Ogunfowora er af {1975) assumed
that 6.8 million head (72% of the overall
total) grazed south of the 10° latitude,
while de Lesuw (1977a) believed thar
gouth of the 1000 mm isohyet the dry

senson, thus arriving at 4,6 million head.
In support of such guesses, Fricke (196%)
showed that during the [962—1965
Rinderpest Campaign, inocculation
numbers in the 'Middle Beli' were 2.5
times higher than the Jangali census data.

Analysis of movemen! patterns has -
divaled massive seasonal long-distance
ireks from Kano and Bauchi States and
shorter ones away from the Jos and Main-
hilla plateaus. The Benue River and the
lower reaches of s major iributoraries
which arc bounded by vast expanses of
swamp prass savanna of high productivity
(390,000 ha Murter, 1972) is the terminal
point of many ranshumance orbits. The
second important dry season grazing is
bounded by the line Bida-Minna-Abuja
and the floodplam of the lower Niger
(Fricke 1969).

8. PRIMARY PRODUCTIVITY
Herbage Production

Data on herbage production in the
“Middie Belt' savanna are very scarce and
therefore some of the standing biomass
figures represented in table 4 were derived
from locations outside the area.

To overcome this lack of informaton,
it has been al.tamptnd to generate herbage
yield estimates in savanna through assum-
ing a linear relationship between yield and
mean annual rainfall, De Leeuw (1977)
modified the egquation established by Le
Houerou and Hoste (1976) for fran-
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cophone West Africa, 1o predict herbage
production in the four Nigerian rainfall
2omes (see lable 1). This regression (Y =
236 P 4 34.7 in which Y is DM yield in
kgsha and P is rainfall in mm) puts the
limits of production between 2400 kg/ha
al the 1000 mm isohyer and 3500 kg/ha at
1500 mm. A comparison with the data in
(able 4 shows that at higher rainfall, her-
bage productivity is much greater than
predicted and it appears (hat the length of
the rainy season might provide 3 better
correlation with vield than mean annual

rainfall.

Soile conditions determine herbage
growth to a greater extent. Within the
same climate, tall Hyparrhenic savannas
found on deep soils with a wateriable
within reach of the rooting zone during
maost of the year, produce more than twice
ay much as rangelands on shallow soils
{rabie 4, types 3 & 6).

In shrub savanna, tree cover density is
usually inverselv related 1o herbage vield.
Rose-innes and Mansfield (1975)
estimated the standing biomass in wooded

TARLE 4
Maximum Sranding biomasy of the herbaceous cover in
Crtifnrearn amnd derived Savanmnas
Location Rainfall Vegetation Standing Burning
fmm) fdavs) tvpe fa) biomaxs treaiment
kg ha)
Shika
—— JJ:I_&L\I-IJI} (160) 1. Iseberlinia doka- 2700 L8
_ Termimalio shrub Savanna LB
- 2. Idem 3400 LB
3. Grass Savanna GE00 LB
Borgu
10700 M 1075 (170) 4. Detarium savanna 3620 LB
woodland
5. [xoberfinia tomeniosa 3520 LB
wirndland
6. Terminalio macroptera 6890 LB
Lree savanna
Afaka
10°35° N 1285 (1900 7. [soberlinia doka open 2670 EB
savanna woodland 1340 EB
8. ldem 1340 EB
Fashola 9. Andropogon grass 17800 EB
T"55°N 1120 (250) savanng 16400 LB
Olokemiji
B®57T'N 1230 (270 10, Buryrospermum G300 {£i1)
FPrerocarpus savannd
Lamlo
7°43'N 1300 (240) 11. Loudetia savannal® 5500 ER
(6800)
12. Andropogon savanna BOOO EB
{10000}
13. Andropogon wooded 6400 EB
savanna {11000}
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[aflows of 4—B8 wvears of age to be
[OOD—1 200 ke PMAha or dess than half
thann thint Foend o older tree savarnga and
spvanna woodland, The latter often have
i Herbaceous siratum of wall high-vielding
grasses with a high shade tolerance (table
4, 1ypes § & 13).

(4} Thespecies compozition af the her-
baceous steatunt of tvpes [ —8 and
11 #s given intable .

iy EB = early burning; from mid-
December to mid-February
IR = hire- boming:  from e

February (o April.
In types 11—13 blomass data bet-
ween brackets indicate tolal blomass
of living nnd déad material.
Sowrce: Types 1,2,3 7.8 de Lecuw (un-

published data}

Types 4,56 Dr. T.A. Afolayan

(perspnal communication),

Type 9 Egunjobi (1973); Type 10

Hopkins (1068);

Types 11,12,13; Lamoite (1975).

Apart Trom destroving the standing

[orage at the time of burning, the effect of
fire on the end-of-season blomass appears
site-dependant. In Shika, & 6-year com-
parison of annual early, annual late burn-
ing and protection had little inMuence on
vield and capsed only minor changes in
species composition (de Leeuw, unpulish-
ed dmia). In contrast, a reduction of
40—50% in vicld occurred afier a fow
vears of early burning or protection in
comparison to late burned sites in three
vegetalion typés in the Borgu Game
Reserve (Alolayan, personal comumunica-
ton).
Similarly, in Andropogon gayvanus
fallow, a higher blomass was obtained
ffter burnming during the Décembér —
February period than following protec-
tion (Egunjobi 1973). In toial, these
results confirm that fires are an imherent
ecoloigical factor within the savanna
ecosysiern and do not-at least in the short
term — have o marked deteriorating ef-
fect on sustained production.

e}

Carrying capacily

Carrying capacity is defined in terms of
the guantity of forgge available 1o stock
without regard to forage quality. In this
limited sense, end-of-scason grass
blomass can be used (0 estimate the
capacity in grazing davs by assaming that
a 300 kg LHvestock unit (LU) requires a
daily dry matter intake of 7.5 kg, To
allow for inefficiency, wastage in con-
sumption and to ensure the sustained pro-
ductivity of rangeland, the level of utiliza-
tion is set at $0% of the total consumable
herbage. Following this procedure,
rangeland producing 3000 kg DM ha per
annum would carry 0.5 LU/ha and a type
with a 7000 kg DM-sha blomass 1.2
LU har.

Although these calculations of the car-
rying capacity throw light on the great
potential for livestock: production of
savannas in the ‘Middle Belt', actual or
polential scope for useful exploitation s
muth less because it is limited by pewerful
constraints; chief among these are:

— the destruction of half or more of
the annual end-of-scason
biomass by [res

— the inaccessibility of large arcas

to stock because of difficult ter-
rain, seasonal Mooding and high
tsetse challenge

the poor palatibility of many
rangeland grassest!),

Carrying capacity estimates tend to dif-
fer greatly depending on the allowances
made for these constraints. For instance,
de Leeuw (1977) put the average carrying
capucity of the drier savanna (1000-1250
mm) at 2.5 ha/Lu and that of the moister
savanna at 1.9 ha/LU without consider-
ing any of the constraints mentioned
above, On the contrary, Rose:Innes and
Mansfield (1975) incooperated all con-
sirgints except the tsetse challenge and
consequently arrived at a lower capacity
of 3.6 ha/LU for the Northern and 2.8
ha/LU for the Southern Guinean savan-
na.
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TaBLE S

Species composition of the herbaceous cover in guinean
and derived savannas

Perenniol grasses

Location ard Vegeigrion [ype
fsee table 3)

Shika Afoke (Hok
M @ 3 W (5 6 7 @ an
Short (below 1.5m)
Loudetia flavidala) XXX
L. simplex xtt KRR A
Trachypogon spicaius P v S
Adropogon ascinodls X X 4. S & :
A, schirensis XX EXK X XXX
Monocymbium ceresiiformis XX XX % AN XEK
Schizachyrium sangainesm X X XK ¥ N XXX
Elyonurus pobeguinii XX X p X
Panicum phragmitoides AKX
Sporobelus pyramidalis it
Hrachipria jubaia oA
Hyparthelia dissoluta 1 XHXX XX
- Setaria anceps X XKKX AMK
Tull hﬁhléﬁ}
Adropogon gayanus €% ONNX XK XX I 1
A, tectorum XX X
Beckeropsis uniseia XX K%
Urelytrum muricaturm XNK x X
Hyparrhenis smithiuna L - S S
H. subplumosa: p X I
H. rufa % XXX KHH
H. cyAnescens XXX
Annual grasses:
Hyparrhenin involucratn S N 1
H. bagirmica _ p %
Andropogon pseudapricus PP XX b
Aristida spp. XX
() Nomenclature of the grasses according Lo Clayton (1966)
(b) Abundancy classes:  Xxxx abundant
XEX Yery common
AX locally common
x Rare
P present, very rare

Source: as for table 4

9. SECONDARY PRODUCTIVITY

Livesiock

It is difficult te obtam meaningful

estimates of livestock productivity in
savanna. I is true that long-term grazing

0

experiments on unimproved savanna have
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provided comparative figures of
liveweight gains per annue, but such data
do not reflect the productivity of
pastoralist herds.

(1) Uinde perrmangil stocking relative acceptabilily
diariny the 1ainy season varied Jess than expected and
only @ few grasses remalned enlire untouched (de
Lesw 1975

Gain per annum of cattle grazing Nor-
thern Guinean savanng THREC from 10 1o
15/ha, INCrease L 40-—45 kg/ha on the
Andropogon gayanus savanna in Mokwa

similar savanna in Fashola {Adegbola &f
al, 1968). Most of this gain is put on dur-
ing the rainy and early dry season and
yearly gains would be lower without the
supplementary protein that was provided
to stock in most trials,

Productivity in pastoral herds was
5—9 kg/ha (de Leenw 1977,
However, such yields should be regarded
as the lower limit and would greatly rise
with changes in herd composition, sales
strategy, level of feeding and manage-
menl.

fde Lesuw, 1971) and to 115 keg/ha on
Tante 6
Herd compsofion %) and prodot vity of two herds
with different production poals(®
TYPE I TYPE HI

Category Closing  Losses off Closing  Losses aff

Imveniry b fake  Imventory ) rake
Adull cows 41.5 2.0 4.1 49.2 1.4 4.1
Calves, 0—1 year 98 2.4 - 14.5 0.7 —
Heifegrs, |—2 years. 8.7 1.0 — 13.8 0.5 - 4
Heifors, 2—4 years. 139 1.5 — L) 0.2 7.6
Totul femnales 73.9 6.9 4.1 #3.2 3.8 12.0
Breoding bulls 6.7 0.3 0.7 24 — -
Bulls, 0—1 year 9.8 24 - 14.5 0.7 —
Bulls, 1—2 years 9.6 1.9 7.6 — — 11.6
Total herd 100.0 11.5 12.4 100.0 14 256
Total LU 71.0 — 8.2 64.9 —_ 16.5
Total Coefficients (of rotal herd)
Calving percentage 60% 657
Calf mortality 20%o 5%
Adult mortabity 5y 4y

ia) Soarcet Type 1: Emirate Technical Services (1977}
Type II:  Fed. Min. Agric. Mat, Res, {1972)

() Losses and off-take are

in

percentages of the

closing inventory.

(¢) The equivalent of each herd in livestock units {LU) has been calcutated using the

following conversion factors:

Adult cows: 0.90 Calves 0—1 YIS 0.25
Breeding bulls .00 Heifers/bulls 1—2 yrs: 0.50
Heifers 2—4 yIs.

&0
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To illustrate the effect of these Type II: Off-take is much higher as

variables on productivity, two production surplus heifers are sold. Call mortality is
systems have been compared {table 6. low because all milk is fed 1o calves or
Type | comes close 1o the traditfonal consumed by the family unit. Productivi-
system and iy oriented (o maximise stock ty equals off-take and amounts 10 16.5%
numbers and milk production. ©t suffers of the ‘biomass’

from & conflict between two management In table 7 the productivity of the two
goads, that of maximum milk production systemi is compared in terms of products
pursued by the femile members of the (stock and milk) and gross revenue. It is
unit and that of stoek production by the sect that the type oriented to breeding

miles. These opposing goals result in high alope has greater financial returny,
calf mortality, low reproductive rate, a
low off-take of mainly culled cows and Crops

yvoung bulls, while the herd is estimated According to Hill { 1976) several distine
grow at a rate of 2.2% per annum. Total farming systems exiet in the ‘Middle Belt".
productlvity is 10.4% of the ‘Tivestock Along the northern fringe there is the
blomass’, Sorghum-millel system which has been

A comstant herd sirategy 18 followed by deseribed by Norman (1974) and Hule-

TanLE T
The productivity af twe management systems
kgl hy Naira/ ha

Tvpe ! Ir I I
Hlomus [ SDdal 150
Stock sulesd/vr. 12.3 24.7 Koot 16.10
Milk sales/yr. 27,6160 = 4 140 -
Total 1214 lﬁ -

(a) mmmﬂm v
() ‘0 m.ﬂ!ka veweight
Sale price-of milk: HO.15/ke.

TAHLE B
Crop selds thg/ha) for different managemens syseems
Mixed Low High Netlpnal
CropEing Sfertiliser Jfertifiser dVEraee
’ fa) fr) ff) i

Willer 370 208 4H) S&0
SOTginem 125 JA3 630 670
Maiee —-_ B0 200 1420
Groundniuts 440 255 A0 T80
Cowpea 132 65 B0 250
Yams — 110K 10 SO00
E‘_awwu. — - — 1 2000

(2} Yields in two-crop mixtures in the Zaria area (Norman, 1974),
(o) Yieldy in the Zaria area ot two fertiliser levels;

lows: 5 kg/ha, high: 65 kg/ha (Huizinga, 1978).
(¢} Derived from JPC/FMANR (1974),

&1
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inga (1978). With increasing rainfall
maire replaces millel and rootcrops such
as yams and cassava become the domi-
nant. Sorghum, Cowpeas, groundnuts,
and soyabeans are the main subsidiary
crop

Crops vields vary widely between
ecological zones and even more with the
level of soil fertilily, management and fer-

tiliser mputs. Some yield estimates have
been tabulated in 1able B, showing that
vields recorded in the Zaria area are much
bower than the national average.
Financial returns calculated from wvield
records may be inaccurare as the price
which the farmer can realise are influenc-
ed by many variables. Huizinpa (1978)
estimated gross wvalues of crops at

TABLED
The yvear-round potential livestock popularion in the
‘Middle Belt" {in millllon LL)
(1) HIGH ESTIMATE
oL, ha rainy season dry season

Tvpe of land ha/LLY {10 & land Ly % fand LU

& ma. grazed f108) grazed f10%
Tseise-free 1.5 0.0 B7 W £2 131 0.8
Tsetse-infested(n) 1.5 9.0 — -_— 50T 1.0
Inaccessible — 2.0 - —_— — _
Flooded 1.0 0.5 — - 100, 0.5
Fallows 1.0 2.9 - — 100y 0.9
Farmed — 23 _ -— — —_—
Other (towns efc.) - 1.4 —_ —_ - —_
Total 27.1 5.2 5.2
(2) LOW ESTIMATE TABLE 9 (Continued)

i rainy season drF SETNONn

Tvpe af Land halLu/ hust % land Ly % Land LU

& rme. r18) vrazed (1P erazed {105
Tsetse-free 1.5 38 130 Wy 2.5 —_ -
Tsetue-infested 13 9.0 - == 5§21 3.1
Innccessible — 2.0 — — — —
Flooded 1.0 0.5 — — 100% oS
Fallows 3.0 5.8 %o 1.5 209, 0.4
Farmed -— 4.6 - — - —
Other (towny ete.) — 1.4 — — —_
Total 27.1 4.0 4.0

(#) c.c = carrying capaciiv (a) Closing morsifans onfy

Foremosi among ihe conscrasiets thar may fer the full explotation of these gracing

FENOMPCES OFE

— The widespread occurence of Glossing longipalis and G, {achnivides in riverain [orest

and thickets,

—the inadeguate water supplies in many of the arcas underlain by sandstone paren

materils,

—problems associated with the integration of large groups of emigrants having a differen
culture and mode of living into resident rural societies.



DE LEEUW

N140-170/ha for high inpuis. Hill (1976)
gave gross returns for individual crops:
they range from N144/ha for maize to
NZ44/ha for groundnuts,

Even though these revenue predictions
are far from reliable they bring ot the
unescapable fact that crop farming as a
fand use syslems is much more productive
than livestock husbandry.

10, CONCLUSION

It is evident that the grazing resources
m the ‘Middie Belt® as such 'do not con-
gtitute an obstacle o the expansion of
livestock husbandry. On the contrary, the
region s & whole can provide year-round
roughage to hetween 4 and 5 million
livestock unils or some 6—7 million head.
This estimate is & conservative one since o
rather low carrying cepacity of 3 ha is us-
ed in the calculations in table 9. In addi-
iion, an ample allowance has been made
for innccessible land.
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