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Preface
Between 1965 and 1980 more than US$ 650
million were spent on livestock development proJ
ects In sub-Saharan Africa, yet progress was dis
appointing (ILCA, 1980). The reason for this
generally poor performance was that livestock
development projects In the rangelands were
commonly planned, designed and Implemented
without sUfficient knowledge of the dynamics of
the livestock production systems they were sup
posed to Improve (ILCA, 1980).

Western "experts" were largely responsible for
preparing these projects: with their backgrounds
In ranching, they took It for granted that beef
production was the most appropriate mode of
livestock production in arid and semi-arid range
lands and designed projects to Increase the mar
ketable surplus of beef from pastoral production.
Milk production, a major goal of pastorallsts, was
largely Ignored. None of the projects had a major
focus on improving the productivity of small rumi
nants or camels. Hence, little attention was given
to making the pastorallsts' subsistence pro
duction system more efficient. It Is thus not sur
prising that lillie Information was collected on the
productivity of pastoral cattle and sheep and vir
tually none on goats and camels (WIdstrand,
1975).

Livestock development projects were largely
processes of trial and error. As Eicher and Baker
(1982) noted, "Research on the behaviour of live
stock herders In Africa Is about at the same point
where research was on the economics of crop
production some 20 years ago... many assertions
and sparse supply of facts." Dahl and Hjort (1976)
emphasised that In the absence of detailed pro
dllctlvlty data "many thousands of nomads are the
objects (and victims) of reforms and programmes
based on unfounded theories rather than first
hand knowledge."

After sponsoring a workshop on the design
and Implementation of livestockdevelopment pro
Jects In 1980,ILCAdecided to conduct an In-depth
Interdisciplinary study on aparticularpastoral pro
duction system. The objectives of this endeavour
were to provide a quantitative and qualitative de
scription of the production system in order to
clarify causal relations among its components and
provide Information that would facilitate:

• Identification and analysis of the constraints
that limit the output of the system

Maasal herding

• evaluation of the Impacts of possible alterna
tive Interventions or strategies of resource ex
ploitation

• improvement of the design of future develop
ment projects as well as evaluation of their
Impacts on the production system.
Kenya was selected for this In-depth study

because It offered a wide range of pastoral s)'s
terns, differentiated largely by environmental, cul
tural and historical factors. The Maasalln KaJlado
District were selected because of their easy ac
cessibility and relatively better production poten
tial. Maasalland had also been the site of various
development activities under Phases Iand II of the
Kenya Livestock Development Project (KLDP),
which would allow observation of the effects of
development efforts on a traditional production
system. Flnally,ILCA had already begun gathering
Information on Maasal livestock production so
that new efforts could be built on the Information
obtained and analyses carried out In previous
years.

After extensive discussions with officials of the
Kenya Ministry of Livestock Development, who
had Intimate knowled~e of Kajlado District, an
area of about 1600 km In the Kaputlel and Klson
go Sections was chosen. This study area, lying
between longitude 37°30' and 37°50'E and latitude
2°10' and 2040'S, covered three group ranches:
Olkarkar, Merueshl and Mblrlkanl. The study In
volved an interdisciplinary team of scientists in
animal production, veterinary science, range ecol
ogy, economics and sociology. This report syn
thesises the results of their research among the
pastoral Maasal.

Although the research results and analyses
reported In this volume pertain to the Maasaillve
stock production system, many of the features
and the dynamic processes and problems de·
scribed and the solutions suggested may be ap
plicable to other pastoral livestock production
systems In Kenya and In other African countries.
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Chapter 1

Introduction
Solomon Bekure and B E Grandin

1.1 An outline of the study
This chapter gives a brief description of apastoral
production system, as envisaged by the study
team. It also outlines the mUltl·dlsclplinary ap
proach of the study, Its sampling design and the
dD~a collected.

Chapters 2and 3describe Kenya's biophysical
and soclo-economlc environments, within which
the Maasailivestock production system operates.
The biophysical environment of the study site Is
described In detail In Chapter 4. Chapter 5 de·
scribes the social organisation of the Maasal and
how It affects their use of livestock and grazing
resources. The division and specialisation of
labour by age and sex classes are described In
Chapter 6. The short·term productivity of Maasal
cattle, sheep and goats Is analysed In Chapter 7
using the data recorded during 1981-84.

Chapter 8 analyses how the Maasal used their
livestock and how this determined the mix of
species, sex and age of the livestock they kept. It
also analyses the pattern of food and non·food
consumption and the reSUlting pallerns of cash
Income and expenditure. Chapter 9 presents an
economic analysis of the short-term livestock pro·
ductlon of the Maasai. First short-term costs and
returns of Maasal livestock production are ana
lysed, as observed during the study period. Sub·
sequently, the operation of the regionailivestoc!-:
market and Its links with the pastoral hinterland
and the final livestock markets are described and
the efficiency analysed. Finally, the historical
terms of trade of the pastoral Maasal and how they
have affected their welfare is discussed.

The results and analyses presented In Chap·
ters 4 to 9 were based on observations and
measurements between 1981 and 1985. Most of
the livestock productivity parameters were
measured between 1981 and 1983. Conditions
were favourable for livestock production during
this period. The amount and distribution of rainfall
were better than average. Both the primary pro·
ductlvlty of the range and the livestock population
were relatively high. Consequently, the levels of
livestock production achieved by the Maasal dur-

Ing the study period were higher than average.
Simulation models were therefore used to relate
the observed productivity to enormous fluctu
ations In rainfall and productivity of the East
African rangelands. The models to simulate the
long·term productivity of the system used long·
term records of rainfall for the area. The results of
this analysis are presented In Chapter 10. Finally,
the major problems which confront the Maasal
and some suggested solutions are presented In
Chapter 11.

1.2 Schema of a pastoral
production system

Pastoral societies are composed of autonomous
family production units or households1, the size of
which Is determined by the labour needed to man
age the herds and flocks that support the house·
hold (Dahl and Hjort, 1976). These households
compete for pasture and water; the more livestock
ahousehold has the larger the part of the common
resources It exploits. However, In other ways the
pastoral households cooperate. In the past they
organised to fend off aggression or to wage war
to acquire more resources. In times of stress they
cooperate to assist less·fortunate households by
giving them food and by giving and loaning them
animals. Individual households are thus the basic
units of pastoral production, and their production
activities, decisions and Interactions with society
and the environment were the focus of the study
reported here.

Each pastoral producer manipUlates the re
sources under his control to provide subsistence
for his household and ensure Its viability during
periods of drought. If he succeeds he Increases
his social status and may accumulate wealth and
gain prestige. The household's livestock are thus
the basis of Its material and social well·belng.

Livestock are also an Important medium of
social exchange. A pastorallst with many animals
can be generous to his friends and relations, giv
Ing them animals during ceremonies, when they
are III, or purelyas asign of friendship. He can help

1. A household Is here dellned as an Independent male producer and his dependants.
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poorer households by giving or lending them ani
mals. A man with many animals can afford to
marry more wives and have more children. He can
also take In Impoverished friends or relatives as
dependants, adding to his prestige and his labour
force. Maasal say a successful man Is like a tree
on a hot sunny day; he shelters many people
under his shade.

Pastoral households Interact with each other
through a whole complex of livestock and re
source management activities. The Inter-house
hold Interactions begin with encampments
(bomas), and grow Into larger units of neighbour·
hoods, clans, sections and tribes. Modern govern
ments have supplanted much of the traditional
social and warrior organisations of the Maasal.

A primary livestock production goal for the
Maasalls to produce milk for consumption by the
household. Little milk Is sold. Animals are sold for
cash primarily to bUy subsistence goods, services
and production Inputs. Cash may also be lent or
given to relatives and friends as part of social
transactions.

The productivity of a pastoral livestock pro
duction system depends largely on animal man
agement, availability of water and the distribution,
productivity and quality of forage. Forage and
water resources are largely determined by the
geomorphologyand soli types of the grazing area,
altitude and rainfall. Of these, rainfall has the great
est effect on forage production. The amount and
distribution of rainfall received In East African
rangelands vary widely between seasons and
years. This results In large fluctuations In forage
productivity, and hence In livestock productivity.

This study concentrated on the production ac
tivities and decisions of pastoral Maasal house
holds. However, it also considered the
households' Interactions with the soclo-economlc
and blo-physlcal environments to elaborate the
extent to which these affect producers' strategies
and the welfare of the Maasalln the study area.

1.3 Research methods

1.3.1 Interdisciplinary approach
Rangeland livestock production systems are com
plex and Involve biotic and abiotic environments,

Solomon Bokuro and B E Grandin

livestock and human populations, and the socio
economic framework within which they operate.
Such systems can be understood only If all these
aspects are studied. This requires a team of scien
tists from various disciplines working together to
develop a comprehensive picture of the system.
The disciplines covered by the team Involved In
this study were animal production, range ecology,
agricultural economics and anthropology.

1.3.2 Producer heterogeneity and
sampling design

The household Is the basic unit of production and
decision-making In Maasal society, and was
chosen as the unit of analysis for this study. Sur
veys were carried out In 1980 and early 1981 to
determine the human and livestock populations of
the three group ranches.

The surveys Identified 42 households In Olkar
kar, 36 In Merueshl and 46 In the north-eastern
portion of Mblrlkanl. Initially, only this part of Mblrl
kanl was Included In the study because It was the
only part considered to be ecologically similar to
Olkarkar and Merueshl. This ecological hom
ogeneitywould have Increased the assurancewith
which any observed differences in production par
ameters could be attributed to management fac
tors rather than environmental factors. However,
we later discovered that, unlike the pastorallsts In
Olkarkar and Merueshl, the pastorallsts In Mblrl
kanl were not sedentary: they moved their live
stock to areas outside their ranch boundaryduring
severe dry periods. The survey was therefore later
extended to cover the rest of Mblrlkanl to enable
a comparison to be made between pastorallsts
over a larger range of mobility and covering a
wider spectrum of ecological conditions from
semi-arid to arid. The data collected In these sur
veys are summarised In Table 1.1.

The distribution of livestock holdlngs2 among
households was highly skewed (Figure 1.1). Half
of the households owned only 10% of the cattle,
while tile richest 20% of households controlled
60% of the cattle. Smallstock were slightly more
evenly distributed. but accounted for only 10% of
the livestock biomass. Thus, there Is an enormous
wealth disparity among pastoral households.

Sutter (1987) reported that very few studies In
the last 30-40 years have focused on differences

2. Livestock holdings here refer to the number of animals under the management of the household. These
Included livestock not owned such as those borrowed or allocated but nottransferled to sons living
Independenlly In bomas other than those In which their father. resided.

-.------- z-- . Maasal herding
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Table 1.1. SIze and popu/al1on of alkafkar, Moruoshl and Mblrlkanl group ranchos.

Olkarkar Morueshl Mblrlkanl

Inlroducllon

Total

SIze (ha) 10208 18296 13500' 183 504

Registration year 1970 1970 198 t

No. 01 roglstered members' 64 61 932 1057

No. 01 households 42 36 206 284

No. 01 canle (head) 3952 4 343 37 ()()(f 45 295

No. olsheep (head) 1 100 2226 11 4W 14726
lThe number 01 registered members Is greater then the number 01 households because all Massal, Including those away living
In urban areas. who can claim membership In the ranches as a birthright were registered as members.

"Estimated Irom thelLCA Inventory 01101 households.

Agure ,. t. Distribution of ownershIp of catlle and small
ruminants among housoholds on alkarkar,
Moruos'" and Mblrlkanl group ranchos,
1980/81.

,., un' .,
In,•• I. h,l.

100

50

50 lao
'" lint .f h.u••htlcl,

In livestock ownership and wealth, despite the
ImJY.lrtance of thesedifferences for understanding
change. Development efforts have too often been
aimed at pastorallsts as If theywere a homogene
ous group.

Differences between households In the size of
their livestock holdings can cause .dlfferences In
producer behaviour and production strategies. To
allow for this households were separated Into
three wealth classes using a wealth Index. The
wealth Index chosen was a ratio of animals to
people In each household, because livestock are
a proxy for wealth In pastoral society. livestock
holdings were converted to Tropical Llvestoclr
Units (TLUs), where 1 Till equals 250 kg live
weight. The unit used for people was the Active
Adult Male Equivalent (AAME), a measure of

-_.- _.._._. __.-----_.~--- - ,-- ... - _..•._-,---- .---.. -- --
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human food energy reqUirements based on stan
dards established for people In Africa by FAO
(1974). The wealth Index was thus the ratio of total
TLUs to total AAMEs (TLUlAAME) In each house
hold.

• The three wealth classes to which households
were allocated were: poor «5 Till per AAME);
medium (5-12.9 TLU per AAME); and rich (~13

Till per AAME). These wealth classes also relate
to the scale of production of the households, and
can also be referred to as small-scale, medium·
scale and large-scale producers.

Sample sizes thatallowed detection ofdlfferen·
ces equal to or greater than the expected coeffl·
clent of variation (for p= 0.05 using a two-tailed
test) were determined for each wealth class on
each ranch (Table 1.2).

The average holdings per household In each
wealth class varied across the three group
ranches (Table 1.3). Average holdings of poor and
medium-wealth producers In Mblrlkanl were signi
ficantly larger than those In Olkarkar and Meru·
esh!. On the other hand, the average livestock
holdings Of the large-scale producers In Merueshl
were twice those In the other two ranches. How·
ever, In each ranch, rich households had 8 to 10
times as many cattle as poor households, and five
times as many as smallstock. Poor households
have more smallstock than cattle, whereas rich
households have more cattle than smallstock. The
middle class tends to lie between the two. As will
be madeclear InChapters 7, 8and 9, richand poor
producers have qualitatively different problems In
livestock management and In family provisioning.
Rich households are thus not Just larger versions
of poorer households.

1.3.3 The north-south difference
The study area varied environmentally, CUlturally
and Infrastructurally from north to south.

3
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Teble 1.2. D/strlbutlon 01 households among WfIa/th c/assos on O/kafkar, Moruesh/and Mb/rlkan/ group ranchos.

Number of households

Wealth
claaa TLU/AAME2 N3 84 N 8 N 8

Poor 0-4.99 15 8 10 8 11 6

Medium 5-12.99 12 7 22 12 18 8

Rich ~13 15 9 4 3 17 10

Tolal 42 24 38 21 46 24

I North-eaateln Mblrlkanl only.

2TLU .. tropiceiliveatock unit of 250 kg IIvewelght. AAME • active adult mele equlvalenl.

3All houaeholda.

4sample houaeholda.

OIkarkar Merueahl Mblrlkanl' Tolal

N 8

36 20

52 27

36 22

124 69

Table 1.3. Dlslrlbutlon of /Ivostock among houso/lo/ds of dil/erent woa/th class1 on O/kafkar, Meruesh/ and Mb/rlkan/ group
ranches.

Olkarkar Merueahl Mblrlkanl

Average holdlnga Poor Medium Rich Poor Medium Rich Poor Medium Rich

Tl~ 29 62 272 32 79 558 37 120 240

Cattle 29 59 299 34 84 652 40 144 288

8mallstock 51 132 232 39 96 158 53 106 208

8mallstock·to-
1.8 2.2 0.8 1.2 1.1 0.2 1.3 0.7 0.7cattle rallo

lPoor • <5 TLU/AAME; medium .. 5-12.99 TlUlAAME: rich • ~13 TlU/MME.

2TLU .. tropiceiliveatock unit of 250 kg IIvewelght.

The amount of rainfall received by the two
northern ranches (Olkarkar and Merueshl) Is
greaterand less variable than that atMblrlkanl, the
southern ranch. Olkarkar and Merueshl are thus
able to support higher stocking rates and human
population densities than Mblrlkanl.

The northern and southern parts of the study
area are occupied by different Maasal subtrlbes.
Olkarkar and Merueshl are occupied by the Kapu
tiel subtrlbe; Mblrlkanlls occupied by the Klsongo
subtrlbe. The Kaputlel live along the NairobI
Mombasa road and their grazing territory formerly
reached as far as Nairobi. They have thus had
much more exposure to outside Influences, and
describe the Klsongoas primitive and backward.
The Klsongo are known for their hIgh degree of
sociability, which might be related to the harsher
environment they live In. They have been less
exposed to outside Influences. The Klsongo think
that the Kaputlel are not "true" Maasal because
they are not sufficiently sociable or generous. The
Klsongos live In larger bomas. cooperate more In
herding, and take offamuch greaterproportion of
livestock through social channels than the Kapu
tiel.

4

The northern and southern areas differ In their
access to livestock markets. The main road to
Mombasa and Nairobi runs through Olkarkar and
generates a demand for meat, especially goat
meat. All three group ranches market most of their
cattle through Email, which Is closer to Olkarkar
than to the other ranches. Thus producers In the
north of the stUdy area, especially those on Olkar
kar, can market their animals directly, whereas
producers In Mblrlkanl usually use Intermediate
traders.

1.3.4 Scope of data collection

Both extensive and Intensive studies were made.
The extensive studies InvolveO regular obser
vation, Interviews and recordings In all household
samples. Data were recorded by trained enumer·
ators working under field supervisors. who were
In tum supervised by the scientists. The Intensive
studies were carried out by the scientists them
selves. These studies covered fewer households
or herds and sites and provided detailed Infor
mation that complemented the data obtained
through the extensive studies.

-"" ..-----_._----...............------~
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Productivity studies covered 1:)78 cows, 501
ewes and 741 does and their respE1cllve offspring.
Calves were tagged before they were 1month old,
and were weighed each month unlill weaning and
again at18 months old. Milkolflake from cowswas
measured once a fortnight during the evening
milking and again during the follclwlng morning
milking. Kids and lambs were weighed monthly
until 18 months old.

At the beginning of the study a sample of 5100
caltle, 2700 sheep and 2300 goatll belonging to
the sample households was classified by breed,
sex, age, coat colour and weight to characterise
herd and flock structure (King et ai, 1984).

Five aerial surveys were conducted In 1982 to
determine the distribution of domesllc stock and
wildlife and assess the extent of grass cover In the
study area. The quality of feed In caltle diets was
recorded using oesophageally flstulated cows.
Forage and herbage samples were taken regularly
during the dry and wet seasons to determine
primary productivity. Veterinarians examined
about 1000 caltle and 1000 smallstock, and took
samples of blood and faeces from some of them,
to determine the Incidence of animal diseases.
Tick burdens were assessed and ticks were col
lected and Idenllfled (Chapter 7).

Heads of households were Interviewed about
the movement and management of their herds
and flocks (Chapters 5and 6). A1locallon of labour
and the tasks performed by each member of the
sample households were recorded every 2 weeks

Maasa! herdIng----
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for the first 14 months of the study (Chapter 6). All
adult members of households were Interviewed
monthly for 2 years to determine their Income,
expenditure and livestock transacllons (Chapter
8). Nutrillon studies In 1982-83 examined dietary
palterns of mothers and children on all ranches
(Chapter 8). The supply of and demand for callie
at the Email market were monitored at least once
a month from 1981 to 1984; types of animal on
offer, the price paid for them and their desllnallon
after sale were recorded (Chapter 9).
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Chapter 2

Introduction to the Kenyan rangelands and
Kajiado District
PN de Leeuw, B EGrandin and Solomon Bekure

1. See Pratt and Gwynne (1977) and 8ombroek et al (1982) for reviews.
2. A tropical livestock unit Is equivalent to 250 kg IIvewelght.
3. The relationship between median rainfall (MR, mm) and net primary productivity (NPP, kg OM/hal Is:

NPP • -1000 + 7.15 MR
Carrying capacity Is calculated by assuming that only 33%ofthe NPP Is consumed by livestock. which

glv18 a dally herbage allowance of 20 kg OM/TLU per day. For further details on safe stocking rates and
herbage allowance, see sections 4.4.3: Carrying capacity and 10.1.1: Fodderrasources.

The Kenyfln rangelands support a wide range of
IIvestoc!\ production systems. Differences be
tween the systems arise from the Interaction of
many factors, Including the biophysical environ
ment, tribal differences, population density, level
of economic development and Incorporation into
the market economy. This chapter briefly reviews
some Clf these factors as they relate to current
livestock populations and production strategies In
the Kenyan rangelands, with particular emphasis
on paslorallsts. It places the Maasal In a broader
context and assesses their Importance to live
stock production In Kenya. It also brieflydescribes
the climate, physiography, animal popUlations
and Infrastructure of Kajlado District, the focus of
this study.

2.1 Agrocllmatic zones and
IIvestock-canying capacity

Relationships between climate, vegetation and
land-use potential have long been used to assess
the suitability of land for different uses1. The major
elements of climate that affect herbagegrowth are
the intensity and duration of rainfall, the ratio be
tween annual rainfall and potential evaporation,
and the year-to-year variation In rainfall.

Kenya has been divided Into seven agrocll
matlc zones using amoisture Index (Sombroek et
ai, 1982). The Index used Is annual rainfall ex
pressed as a percentage of potential evaporation
(Eo). Areas with an Index of greater than 50% have
a high potential for cropping, and are designated
zones I, II and III. These zones account for 12% of
Kenya's land area. The semi-humid to arid regions
(zones IV, V, VI and VII) have Indexes of less than
50% and mean annual rainfall of less than 1100
10m. These zones are referred to in this chapter as

the Kenyan ran~elands and account for 88% of
Kenya's land area (Table 2.1; Figure 2.1).

Table 2.1. Molslure availability zones In tha Kenya ranga·
lands.

Annual Per cent of
Moisture rainfall Kenya's

Zone Classification Index (%) (mm) land area

IV Seml·humld 40-50 600-1100 5to seml·arld

V Seml·arld 25-50 450-900 15

VI Arid 15-25 300-550 22

VII Very arid <15 150-350 46
Source: Sombroek et al (1982).

The seven agrocllmatlc zones are each sub
divided according to mean annual temperature to
Identifyareas suitable for growing each of Kenya's
major food and cash crops (Jaetzold and
Schmidt, 1983). Most of the high-potential areas
are located above 1200 maltitude and have mean
annual temperatures of below 1SDC; 90% of the
semi-arid and arid zones lie below 1200 m and
have mean annual temperatures ranging from 22·
t040·C.

Estimates of livestock-carrying capacity are
usuallyderived directly from rainfall parameters or
are linked to productivity of the vegetation (pri
mary production). Several relationships based on
annual rainfall have been proposed (Figure 2.2).
According to these, average livestock carrying
capacity Increases from about 7 ha/troplcal live
stock unit (TLU)2 in the south of Kajlado District
(average annual rainfall of 300 mm) to about 3
ha/TLU in the north (average annual rainfall of 550
1010)3. More detailed information on carrying ca-

i•I
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paclty In the ILCA study area Is given In Chapters
4 (The study area: BiophysIcal envIronment) and
10 (The long-term productivIty of the Maasalllve
stock productIon system), which discuss short
term and long·term trends In sessonal rainfall and
II Ie resulting fluctuations In grazing resources,
carrying capacity and safe stocking rates.

While the dally management of herds and
flocks alms at satisfyIng the Immediate require
ments of livestock for feed and water, longer-term
strategies of grazing management are closely
linked with the longer-term variations In the forage
supply (See Section 5.3: Water utilisation, grazIng
patterns and stockIng rates).

Figure 2.1. AgrocllmaUc zone. In Kenya.
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Although potential grazing resources are
largely associated with the overall climatic and
edaphlc conditions, the actual resourcesavailable
at any particular time are a product of current
seasonal rainfall patterns (both spatial and tem
poral), modified by the extent to which they have
been grazed by both domestic and wild herbi
vores In the recent past. Thul'., actual biomass
production Is much Influenced bythe current plant
cover density, the spatial distribution of which Is
largely a function of past use (van Wljngaarden,
1985; de Leeuw and Nyambaka, 1988). In ad
dition, the Intensity with which grazing resources
are used Is directly related to the location ofwater
points and the rate at which these supply water,
factors that, to a large extent, determine the siting
of settlements and the grazing areas of the live
stock associated with them.

In summary, there are four Interconnected fac
tors that determine the long-term availability of
grazing resources In pastorallst production sys
tems:

• variability In rainfall;
• the efficiency with which rainfall Is converted

Into usable forage; .
• the use of grazing resources by the domestic

and wild herbivores: and
• the relallonshlp between quantity and quality

of the resources.

Maasal harding

In Chapter 4 (rhe study area: Biophysical en
vironment) these components are discussed fur
ther In relation to the environment of eastern
Kajlado, In which the study area Is located.

2.2 Uvestock production
systems

There are two Important livestock production sys
tems In the high-potential areas (zones II and III).
Inthe first, small farmers rearcattleand smallstock
as part of a mixed-farming enterprise. Many are
commercial dairy farmers; there are 2 million
grade cattle In these zones. The second system
consists of a few large farms and ranches de
veloped during the colonial era. Manyof these are
being divided Into smaller units and their Import·
ance Is diminishing. These zones cover 58 000
km2, with astocking rate close to 1ha/TW. Nearly
half of Kenya's cattle are found In these zonas; the
rest are In the rangelands (rable 2.2).

There are three main livestock production sys
tems In the medium-potential rangeland areas:
smallholder mixed farming, ranching and pastor
alism. The smallholders own afew cattle, apair of
wprk oxen and some smallstock as Important
components of their mixed farms. This system
accounts for at least a quarter of a million house
holds owning close to one million cattle and 3

9
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Population ('000 head)

• Table 2.2. Llvosloa~ populal/ons byzonas andproduatlon
systoms •

Production svslem Cattle Sheep Goats

Hlgh-pol.nll.I"... (zones I, II and III)

Smallholders 4 830 I 440 I 380

Commercial .nlerprlses 390 240

Total 5 220 I 680 1 380

Low·polenllal rangelande (zone VII, part of zone VI)

Pastorallsls 1 840 2 020 2 410

Grand lotal 10930 6630 1130
'Oerlved from Sloane (1986)/ who used correcled dala from
Ihe 1983 census bV Ihe An mal Production Division of the
Mlnlslry of Agriculture and Uveslock Development.

2Adapted from Bernslen and Jacobs (1983).

I
pastoral districts are In medium-potential areas
(mainly zones IV and V) and support three to four
times as many people and livestock per unit area
as the pastoral districts In the north·west and
north·east, which are mainly In the arid zone.
However, ratios of livestock to people tend to be
similar (Table 2.3).

Callie account for up to 85% of the livestock
units In mixed farming areas, compared with 77%
In the Maasal areas and less than 50% In the drier
regions of the north·west and north·east. Small·
stock account for most of the remaining livestock
units In mixed farming areas and the Maasla areas.
In contrast, camels account for up to 38% of
livestock biomass In the drier areas.

Between 1968 and 1981 the number of cattle
In the Kenyan rangelands Increased by an average
of 24%. However, the change In callie population
differed markedly between regions. The fall In
cattle numbers In Barlngo, West Pokot and the
north·east region was due to the 1973/74 drought,
security problems along the western border and
rapid bush encroachment which reduced catlle·
carrying capacity (Conant, 1982).

Over the same period the number of small
stock In the rangelands Increased by 50%, com
pared with the average Increase of 38% for KenyEI
as a whole. The largest Increase was recorded In
the Maasal districts, where the number of small·
stock tripled In 13 years, Increasing the small·
stock·to-cattle ratio (In head) from 0.8 to 1.6.

The ratio of livestock (In TLUs) to people In
Kenya fell between 1969 and 1979 as a conse·
quence of rapid Increases In the human popu
lation. The human population increased by 39% In
Kenya as awhole (3.4% per annum), by 43% In the
rangelands and by 70% In the Maasal districts
(Jacobs, 1984). Large Increases In the human
population were also recorded In the mlxed·farm
Ing districts (particularlyLalklpla, where the popu·
latlon doubled) and the north-eastern pastoral
zone. In the pastoral north-west, the human popu·
latlon grew by only 10%.

In summary, the ratio of livestock to people hilS
been failing In Kenya since 1968, iI not before. This
decline was exacerbated by the 1~83/84 drought,
which reduced the callie population SUbstantially
(Mbugua, 1986).

1110

2110

3680

300

2930

1830

1000960

1680

3810

Medlum,polenllal r.ngel.nd. (zones IV and V, part 01
zone VI)

Smallholder mixed
farming

Commercial ranchlng2 1 230

Pastorallsls Qncludlng
group ranches)

Tolal

million smallstock (Table 2.2). Commercial
ranches ara Important In drier areas. particularly
In Lalklpla and Machakos Districts and along the
coast4•The pastorallsts are now mostly organised
Into group ranches. They own 90% of the callie In
Narok and Kajlado Districts, and about 40% of the
cattle In Barlngo In the west and In the coastal
districts In the east. Their livestock holdings are
estimated at 1.7million callie and 3.3 million small
stock (Table 2.2).

Some 4.4 million people live In the Kenyan
rangelands. Of these, 73% live In the 25% of the
rangelands that Is under smallholder mixed farm·
Ing. This area is thus quite densely popUlated (26
people/km2

). However, only 30% of the livestock
In the rangelands are found In the area under
mixed farming and consequently the ratio of live·
stock to people Is low (0.4 to 1.3) (Table 2.3). In
contrast, In pastoral regions the human popu·
lation density Is low and the number of livestock
per person Is higher (Table 2.3)•. The 'Maasal'

4. CommercIal ranches Include Individual ranches (owner-occupled ranches wllh private freehold Iitle 10
land), company ranchea (sharehold'·r units with leasehold rights 10 land ua.) and cooperative society
ranches (with membership from nelghbourlno mlxed·farmers on leasehold rangeIBnds). For more
delalls see Bernsten and Jacobs (1983).

10 Moasol herding
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Table:U, Rangoland, people, land and livas/oak by roolon In I/,e Konyan rangolands,

Mlxed·farmlng region. Pasloral raglan.

South
West East Coast Ovllall (Mllaal North·west North·...t Overall

Human populallon

Den.ltv (people/km2) 17 37 20 26 10 2 3 3

Inoreaaa 11169-79 eo 41 40 43 70 10 !l6 44(%)

Per cent of lolal 11 42 20 73 8 7 12 27rangeland population

Por cent of total 6 10 9 25 7 30 38 75rangeland area

Uv..'oc!\.population

TLU/km2 22 18 9 16 38 8 9 11

Per cent of lotal 10 15 6 31 22 19 26 69rangeland TLU

TLU per person 1,3 0,11 0,4 0,6 3,7 3,6 3.4 3,6

Composition (% 01
lolal TLU)

Callie 74 61 65 80 n 46 112 119

Smallslock 21 16 III 18 23 26 10 19

Camels 5 1 0 2 0 24 38 22
Sources: Sloane (1986): Jacobs (1984),

2.3 KaJlado Maasalland: The
biophysical environment
and Infrastructure

slopes heve shallow, reddlsh·brown, stony clay
lcams. The bottom lands have deeper and more
varied solis, Including alluvial deposits. The
broken and rocky terrain restricts access to much
of this eCOlone.

2.3.1 Physiography

Kajlado District has an area of 19600 km2 (CBS,
1981). It Is roughly triangular, and Is bordered by
the Nalrobl-Mombasa railway to the north·east,
the border with TanzanIa to the south, and the
western wall of the Rift Valley to the west. The
eastern boundary Is formed by the Chyuluflange
and western limit of Tsavo National Park. The
District has been divided Into four eCOlones: the
Rift Valley, the upland Athl Kapltl Plains, the Central
Hills, and the Ambosell PlaIns (RepUblic of Kenya,
1982). The study area Is In the centre of the Am
bosell eCOlone, occupying about one quarter of
the ecolone's area (Figure 2.3),

The Rift Valley

The Rift Valley runs from north to south and Is
generally50-60 kmwide. The geology Is predomi
nantlyquaternaryvolcanics. The floor of theValley
is step-faulted, and comprises a series of horsts
running north and south with flat bottomlands
between them. The numerous rocky scarps and

Maasal herdIng

The Athl·Kapltl Plains

The upland Athl·Kapltl Plains are mainly open,
roiling land. The Plainsdrain towards theAthl River
basin In the east. Geologically, they derive from
volcanIcs but there Is a band of tertiary sediments
running south·west to north-east across the
centre of the plains. The solis are mostly deep
black Vertisols.

The Central Hilla

At the south·eastern edge of the Athl·Kapltl Plains
the land falls away more steeply to the east.
Numerous gneIss and limestone hills protrude
from the slope, the largest, on the southern bound·
ary, rising to2800 m. Solisare red, sandyand often
shallow. In the eastern part of the lone, the land Is
much dissected and divided bywater courses thet
drain Into the north-easterly flOWing Klboko River,
a tributary of the Athl River.

11
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FIgure 2,3, Eoolonell In Ka/lodo DI.'rlol,
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The Ambosell Plains

The Ambosell PlaIns are divided Into two dIstinct
parts. The western half Is, geologically, an exten·
slon of the basement system In the Central Hills. It
Is an area of gently undulating plains with deep,
reddish-brown clay looms and a variety of poorly
drained Vertisols. In the eastern part of the plains
the geology changes abruptly to quaternary vol·
canlcs whh deep, well-drained solis, many of
which are very rocky. In the western lee of the
Chyulu Range much of the land Is covered by lava
flows, Most of the western part of the plains drains
Into the K1boko River. The eastern plains drain
south·eastwardslnto the headwaters of the Tsavo
RiverS.

2.3.2 Climate

Most of Kajlado District lies In the seml·arld and
arid zones (zones Vand VI) (Table 2.4; Figure 2.4),
OnlyS% ofthe District's land Isclassified as having
some potential for ralnfed cropping (zone IV):
most of thIs Is In the Athl·Kaphl Plains, close to
Nairobi, and In the south of the District, along the
Kilimanjaro foothills.

Mean annual rainfall ranges from 300 to 800
mm. Ralnfall·ls bimodal, whh ·short rains" from
October to December and "long rains" from
March to May. The distribution of rainfall between
the two seasons changes gradually from east to
west across Kajlado District. In eastern Kajlado
more rain falls during the ·short raIns" than during

12

5. For more Informallon on geomorphology and soli 8.. Sombroek el al (1982),. For more delall on
vegatatlon and solis In the stUdy araa 88e Tauber (1983). .

MaBsal herding
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'fabl. 2.4. DI.Ir/butlon 01 ol1rootlmatlo lonor In Iho lour
/iOOlono. 01 Kllilodo DI.'rlol.

PWrcentof.oozon.llnd
arelln zan.:

Total ar.1
Eoozune N V VI (km2)

Rift Valley 7 71 23 68SO

Athl·Kapltl 31 69 2040

Central HUI. 14 69 27 4400

AmboaeU 15 26 69 6270

KaJ'ldo Ol.triot 6 56 36 19560
Source: Adaptod from Aepubllo of Kenya (1962).

FIgure 2.4. Al1roollmatlo zonoa of south·oaslom Konya.

, I ,

10 20 30 k.

Inlroduotlon 10 Iho Konyan ronoolands and Ko#ado D/alrlol

the "long rains". In western KaJlado the majority of
rain falls during the "fong rains" (Table 2.5).

The short-term (1980-84) distribution of rainfall
In eastern KeJlado Is discussed further In Section
4.3: Climate. Its Impact on primary productivity
and grazing resources Isdiscussed In Section 4.4:
Rangeland productivity. T"", loriger·term Implica
tions of rainfall varlabl"~y and resulting cyclic
changes In rangeland carrying capacity and herd
productivity are dealt with In Chapter 10: The
long-term productivityofthe Maasal livestockpro
ductIon system.

Allllud. zonn

D 0-3000 fI

II 3000-4000 fI

~• • 4000-5000 fI• •
iH~~~~ 5000-BOOO fI

~ Study arn

Maasmhonfml1 13--,......._-_ _-_.- .._.- _ _ ~ - __._-_ _ _ _._._ __ _.._ ----
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Table 2.8. Mea~ mon/hly ralnlo/l /cmm) for four ralnlall sla-
lions /n KoJlado D/slr al.

Ralntall (mm)

Simba Kallado Namanga Magadi

October 8 14 14 13

November 138 49 47 38

Decomber 99 37 55 30

January 21 26 40 23

February 11 28 49 46

March 50 57 58 60

April 108 110 147 111

May 27 53 57 41

Annual total 520 483 584 545

No. otyeara 44 46 27 43
lFor locations see Figura 2.5.
Source: Bille and Heemstra (1979).

2.3.3 Vegetation

Open grasslands predominate In the Athl-Kapltl
Plains and many parts of the Ambosell ecozone.
Bush and woodland are found mostly In the Cen
tral Hills and In the westem part of the Ambosell
ecozone. Forest Is rare and mostly confined to
Isolated remnants on hili creSl$ and on the lava
flows In the Chyulu range (Table 2.5).

Several grassland types have been dis
tlngulshed:6

• the Themeda-Acscla drepsno/oblum type In
the Athl·Kaplti Plains and the volcanic plains In

PN do Loouw, BE GrandIn and Solomon Bokuro

the north of the Rift Valley (McDowell et aI,
19B3;CroZe, 1978).

• Dlgltsrla-Chlorls types In the plains In eastern
KaJlado.

• Pennlsetum opeclea on floodplains and bal·
tomlsnds with Vertisols.

• Sporobolus types on sallne·sodlc clays In the
Ambosell ecozone.
There are four main types of bush and wood

land:
• Tsrconanthus types on shallow salls In the

northern Rift Valley.
• Seml-declduous bushland with Combretum,

Grewla, Acacia, Rhus t",nd Premna species on
hili slopes In welter areas (zone tV)

• Acacla-Commlphora bush and woodland In
the Central Hills and western Ambosell where
shallowsalls overlie basement complex parent
material.

• Open Acacia tortllls woodland on lacustrine
plains In part of the Ambosell ecozone (de
Leeuw et ai, 1986).
The seml-declduous bushland has many

species In common with Acacla-Commlphora
bushland, of which It can be considered a variant
found In moister areas. A more detailed descrip
tion of the vegetation of the study area Is given In
Chapter 4 (Section 4.2: Landscapes, solis and
vegetation).

2.3.4 Water resources
There are few permanent natural sources of sur·
face water In Kallado District. The main ones are

Table 2.6. Percenlage of land aroa under vegelollon of dlfferenl typea In /he four eCOlones ofKs}/ado Dis/riel.

Per cent at area

Woody cover
(%) Vegetation type RlftValley

Athl·Kapltl
Plains Central Hills

Ambosell
Plalna Total

26

26

3714

10

719

74

Open grassland

Woodad and bushed
grassland

2D-4O Bush and woodland 16 29 75 89 44

> 40 Forest and other types 1 4 2

0-2

2-20

Source: Based on Croze (1978) and Rapubllc ot Kenya (1982). Both otthese used data collected In the early 1970s, betorethe
1974-76 drought. Woody cover fell SUbstantially during and after the drought and Touber (1983) gave much lower
estlmales of the proportion of bush and woodland In the Ambosell plains.

6. The IIrstlwo types are akin to the Themeds and Chloris type. Identllled by Rattray (1960). Their
distribution Is mainly related to altitude (Thsmeda at 1100-200 m; Chlorl. at 450-1200 mI. The
Pennlsetum and Sporobolus types are found mostly under ep.clllc edsphlc conditions (se. Section 4.2:
Landscapes, salls and vegeta/lon).
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the Uaso Nylro River In the Rift Valley, two streams
In the northern part of the Athl-Kapltl Plains, the
Klboko Rlver7, which drains much of the Central
Hills and the northern part of the Ambosell eco
zone, and several springs In the southern part of
the Ambosell zone.

Water development

This lack of permanent sources of surface water
led to the construction of several small dams and
the drilling of a large numberof boreholes. At least
290 boreholes were drilled between 1938 and
1982,43% of them between 1970 and 1982.

Most of the boreholes In the Rift Valley are In
the eastern half of the Valley; the Uaso Nylro River
provides water to the western side of the Valley. In
the Athl·Kaplti ecozone most boreholes are clus·
tered at the northern end, where general develop
ment has been greatest. In the Central Hills the
greatest density of boreholes Is close to the rail·
way, again where development Is furthest ad·
vanced.

Most boreholes In the Ambosell ecozone are
In the western part, where there Is no permanent
source of surface water. The volcanic plains have
permanent surface water from springs and thus
have fewer boreholes. The most Important single
structure In this ecozone, In terms of provision of
water to the Maasal, Is the pipeline that cuts
through the centre of It from the KlllmanJaro foot
hills to Sultan Hamud on the Nalrobl-Mombasa
road. There Is a second, much smaller, pipeline
system In the north of the Ambosell National Park;
this was built In the mld·1950s to compensate the
Maasal for loss of grazing land when the Park was
demarcated.

No one knows how many of the boreholes and
dams In KaJlado District stili function. Many dams
have silted up or have been washed away; the
location of others has been forgotten (Dietz et ai,
1986). Most of the older boreholes have broken
down. Dietz et al (1986) stated that:

"The County Council has been Involved In
water development and owns 36 boreholes scat
tered over the district. The County Council used
to take care of the maintenance of these bore
holes, but sInce the Council lost Its maIn source
of Income (revenues from Ambosell due to the
fact that It was turned from a Game Reserve Into
a National Park), theyare financially unable to do
so. The Mlnlstty of Water Development (MoWD)

Introduction to U,e Kenyan rungo/ands and Kat/ado D/strlct

was approached to take over the County Council
boreholes, but because of the hIgh costs In·
valved, they are as yet also unable to do so.

Although the InformatIon about water facilities
Is not vety clear It appears that the MoWD cur·
rently operates 7 functfonlng boreholes and 5
dams. WithIn the dIstrict also a number of Indi
vIdually owned boreholes are operatIng, but It
seems obvIous that the exIstIng and functfonlng
water facllItfes are far too few to serve the popu
lation and theIr livestock. RunnIng costs and
maIntenance are major problems. Most bore
holes are equIpped with an electric or a diesel
pump and, thUS, have hIgh running costs. Another
problem seems to be that the local people have
never really participated In constructfon and run
ning of the water facllItfes and as such do not feel
themselves responsible for the maintenance of
the facllltfes. W (Dietz et ai, 1986; page 13).

2.3.5 Herbivore popUlation

Estimates of livestock and wildlife popUlations are
notoriously Inaccurate. Regular ground counts
and aerial surveys can, however, Indicate long
term population changes. Ground census data
show that the number of cattle In KaJlado District
rose from 410 000 head In 1976 to 690 000 head
In 1983 (Sloane, 1986). This represents the reo
covery of the cattle popUlation following the 1974
76 drought. Estimates from aerial surveys were
substantially lower, averaging 360 000 during the
1974-76 drought (Croze, 1978) and 412 000 over
the period 1977-83, with a maximum of 510000
head (Table 2.7). Differences between aerial sur
vey counts were considerable, but the rising trend
apparent from ground counts was not obvious
from the aerial Inventories.

Most authorities agree that the number of
smallstock In KaJlado District Is Increasing. Bern
sten and Jacobs (1983) reported an Increase from
168 000 head In 1968to600 000 head In 1981. The
1983 population of 1.2 million head reported by
the Ministry of Agriculture and livestock Develop
ment Is, however, questionable (Sloane, 1986).
Aerial Inventories Indicated average populations
of 370000 head In 1974-76 and 518000 head
between 1977 and 198.1, with a peak of 718000
head (Table 2.7).

Wild herbivores have been surveyed frequently
and their populations appear to be more stable

7. The K1boko River la not strictly a permanenl aource 01 surface water, but waler la available year.round
Irom shallow walla In the river bed.
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Table 2.1. Estlm%d domostlo tlvos/ook popUlo/Ions In Kallado Dls'rlo/, 1977-83.

Domesilo IIvestook populallon

Mean

.Speoles .flU ('000) Per cent 01 biomass Head ('000) Minimum ('000) Maximum ('000)

Callie 296,6 86 412 332 510

Smallstock 31.3 11 518 319 1111

Donkeys 9.5 3 18 9 27

Source: Derived from Peden (1984), who summarised aerlal·survey Inventorlea 01 livestock and wlldille populallon carried out
by KREMU between 19n and 1983. The figures In Tables 2.1, 2.8 and 2.9 represent the combined estimates lor several
surveys.

Estimated herbivore blomasa density
{TLUlkm~

Table 2.8. Es/lma/adharblvera blomoss densIty (TLUlkm2)
In Ko/lodo and tho Ambosetl ecozonos.

Wild herbivores 4.0 5.il 4.0

Tolal 18.3 22.5 16.0

Source: "Croze (1918); bpeden (1984).

than those 01 domestic herbivores. They comprise
about 22% ofthe total livestock biomass In Kajlado
District (Table 2.8). However, wild herbivores are
unevenly distributed over the District: In 1974-76
they accounted for 37% of biomass In the Athl·
Kapltl Plains and 29% In the Ambosell zone, but
only 8% In the Central Hills (Craze, 1978). The
major species In terms 01 biomass are wildebeest,
zebra, giraffe and eland (Table 2.9).

Between 1977 and 1983 the average stocking
rate In Kajlado District, based onaerial Inventories,
was 4.5 ha/TLU (Table 2.8). However, If the nuctu
atlons In domestic herbivore popUlations Indi
cated by ground counts renect reality, total
stocking rates varied from 2.7 to 5.4 ha/TLU 80ver
that period.

2.3.6 Infrastructure
Over the last 30 years, the human popUlation 01
Kajlado District has Increased four-fold, orby4.7%
a year (Republic of Kenya, 1982). At least half of
this Increase was due to Immigration. In 1979 the
popUlation of Kajlado District was estimated at
149,000, or an overall density 017.6 people/km2

;
the population density In ~storal areas was ap
proximately 5 people/km (CBS, 1981). Detailed
statistics on the distribution of Maasal pastorallsts
are given In Chapter 3 (Section 3.4: The socio
economic Impact of group ranches In Kaflado
Maasal/and). By 1979aboutaquarterofthe popu·
latlon was non-Maasal, up from just afew percent
In 1949.

The economy of Kajlado District Is stili domi
nated by the Maasal, who are largely pastorallsts,
but ralnfed farming, largely by non-Maasal, has
taken over as the major economic activity In
higher potential areas. Irrigated cropping hasalso
been Increasing along river valleys and In swampy
areas. The main areas for Irrigated cropping are
along the Ngong Hills, along the Lolturesh River In
the Kfmana area, In the KlIImanjaro foothills and
around Namanga.

Other major economic activities Include the
Ambosell National Park and mining of soda from
Lake MagadI. The National Park Is a major tourist
attraction, but provides no revenue for the District

11.411.514.3

Ksjlado Ambosell
District ecozone

1974-1aa 19n-83b 1914-1aa

Estlma/ed molar wild herblvera populations In
Kollodo and the Ambosellecozones.

Domestlo herbl·
vores

Ksjlado District· Ambosell ecozoneb

Number Per cent Number Per cent
('000 of ('000 of
head) biomass head) blomaa.

Wildebeest 43 22 11 15

Zebra 22 18 4 10

Eland 1 10 4 15

Giraffe 8 25 3 21

OIherwlldllle 25 33

Source: ·Peden (1984); bCroze (1918).

Table 2.9.

e. Based on the data from the Animal Production Division, Ministry of Agriculture and UVl8tock Dev.lop
ment. Sloan. (1986) calculat.d the stocking rate of domesllo herbivores In Kajlado District for 1983 at
31 TLU/km2 or 3.3 ha/TLU.
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and generates little employment for the local
people. The sodamineemploysabout600 people,
but most employees are Immigrants from other
districts.

KaJlado District Is well served by a network of
all·weather roads and by railways (Figure 2.6). In
addition, numerous roads that are passable In the

Inlroduotlon 10 Iho Konyon rango/onds ond Ko/lodo Dlslrlol

dry season penetrate the Interior of the District.
This network effectively linksthe urban and tradIng
centres In the District, and public transport Is quite
readily available. .

By virtue of Its proximity to Nairobi, KaJlado
District Is able to supply this major meat consump
tion centre. However, the District's livestock mar·

Aguro 2.5. Mop 01 Ka/lodo DlsI"ol showIng looa/lon 01 lawns, vll/agos and Iho sludy 0100•
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ketlng system Is well developed only for callie.
Only the western and northern parts of KaJlado
seem to supply smallstock to the Nairobi market;
there are no smallstock markets In the southern
and eastern parts of the District (see Section
9.2.10, Problems of the livestock marketIng sys
tem).

Until 1986 the government set and controlled
prices of most commodflles, InclUding food and
livestock products. Howevor, the government
prices were generally applicable only In major
towns and trading centres; traders In smaller
centres and more remote areas often charged
prices 20-30% above those set by the govern
ment.

There are more than 100 full primary schools
in KaJlado District but among the pastorallsts only
40 to 45% of school-age children are enrolled In
school. There are also 16 secondary schools. The
Maasa! Rural Training Centre operates four youth
polytechnics with financial backing from the
National Council of Churches In Kenya and the
government. In 1986 these offered 129 adult edu
cation courses, for which 2340 people enrolled;
10% of the people enrollect were women (Dietz et
al.1966).

The DIstrict has 3 hospItals, 8 health centres
and 22 dIspensaries. However, these am mostly
underused because they are situated In urban
centres and hence are not readily accessible to
the pastorallsts. Mobile clinics are operated by
AMREF and ICROSS (Dietz et aI, 1986). Many
other non-governmental organisations and
foreign assistance programmes operate In the
District and provide avariety of support services.
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Chaptsi'3

The Maasai: Socio-historical context and group
ranches
B EGrandln

The Maasal are the second biggest group of pas
torallsts In Kenya, after the Somalis, numbering
some 360 000 out of a total pastorallst population
of some 1.4 million.

This chapter focuses on the soclo-hlstorlcal
context of livestock production In KaJlado Maasal
land. It first describes the social organisation of the
Maasal, particularly their soclo-spatlal organis
ation and territorial control. The focus then shifts
to external Influences on Maasal livestock pro
duction strategies. There Is a brief review of
changes In rangelJlvestock policies and land use
since the turn of the century, which culminated In
a land-tenure reform programme which trans
formed communal trust land Into group and Indi
vidual ranches. Abrief history of group ranches Is
provided, Including a comparison between the
original concept of how group ranches should
operate and how they have come to operate. This
Is followed by a brief review of the Impact of the
early group ranches on various technical and
social features of Maasailivestock production.

3.1 Maasal social structure

3.1.1 Introduction

This section provides an outline of Maasal social
structure as a basis for understanding the extent
to which social relations have formed and stili
shape the Maasal's framework of production.

3.1.2 Socia-spatial Integration

Maasal soclo·spatlal organisation Is composed of
five basic units: household, boma, neighbour
hood/locallty, section and Maasal society. Their
main characteristics are outlined In Table 3.1.

The household was the primary unit of pro
duction. The nuclear family of husband, wives and
unmarried children was often extended to Include
married sons and their wives, the husband's
mother (and his siblings If their father Is dead) and
Impoverished dependants1.

Until recently, Maasal households lived
together In large compounds or bomas (enkang)
of6to 12 households (,Jacobs, 1965; NJoka, 1979).
Over the last 20 years, however, the average size
of the boma has declined markedly and the single
familyboma has become Increasingly common as
the Maasal becamem Increasingly sedentary and
moved towards Indlvlduallsatlon of production.

Bomas were grouped Into larger units, or
neighbourhoods, which controlled such local re
sources as grazingalld watering facilities. Aneigh
bourhood was a cluster of bomas, usually within
a kilometre of each other. The term elatla refers to
agroup ofnelghbours2• Each neighbourhood was
usually centred around a permanent water point
and, although membership varied over time, had
a core of people who resided there permanently.

Neighbourhoods were, In turn, grouped In "'0
calltles,,3 which controlled enough wet· and dry·
season grazing and water resources to support
their population In normal times (Jacobs, 1965).

1. The word for dependant (nap/la) Implies someone who has no animals or so lew that they cannot
support themselves. Although a man may support his mother and her children, they are not, strictly
speaking, dependants, as the man's animals were once his mothers. True dependants are ollen
members 01 households that have lost all their animals, commonly through alcoholism.

2. This differs from the situation described by Jacobs (1965) In his work on the Klsongo Maasalln Tanzania,
where the term e/atla waa used lor the residents olthe same boma, and no neighbourhood level existed.
It Is Interesting that his bama population Is close to the neighbourhood population In the present study.

3. The locality Is called enkutota In some alashon. The enkutoto was recommended by some researchers
(e.g. Fallon (1962), quoted In Hedlund (1971» as the logical basis for group ranch development.
According to Hedlund (1971), In Kaputlelthe word enkutato does not mean locality but refers to an area
of lalrly permanent settlement or a small area named lor Its ecological characteristics. He enumerated
21 enkutotos In a single group ranch.
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Tabl. 3.1. Maasal soola-spal/al organlsa/lon (a sohoma).

Smallu' Houeehold (olmaro/l )

Locus of OI«le ownerehlp

Autonomous deolslon·maklng unit

Highly mobile

Flexlbl.: may splltltasonally

Viability (people/animal balance)

Divided Into eubhoultholde OIl1ed houees
(nkam of eaoh wife/children

Boma (enkang) -Jolntresldentlsl unit

Joint unit/or hsrdlngtwaterlng and othsr
IIveatock management

Strong prescription for food sharing

Domestlo self·help unit

NelghbourhoodllOOllity (e/a/la/enku/%)

Broader cooparatlonllnformatlon .x
chang•• sociability

Shall/control of local grazing and water re
sourOls

Oft.n core nucleus populstlon with regular
Influx/outflow of others

Section (oloshon)-Iargest grazing unit

larg.to allow for resourOl fluctuations

Theoretloally free access to all members

larg.s' unit of tradltlonaladmlnlstra
tlon/apex of age·ltt systsm

May be divided Into subssctlons

Larllu, Maaltl-aoclsty/ethnlc group

ideological unit

Shared language and culture

Umlted acce.. throughllllt In tlm.s of
Itvere streaa

!Therela no single WOld In Mae which corresponds rrecllt'y
to "household although the expreaalon "nkaJI 0 so·and·
so", literally "so·and·so·s hoults" Is used. More offen the
word olmalel (family) Is uaad but It Is olear f,om the context
that 11 10 the houlthold that Is meant.

Each Maasal producer belonged to a locality,
which he considered his home area or emparnat,
where he belongs and has a right to live (whereas
permission of residents Is required for him to Join
another locality).

AMaasalls identified prlmar:lywith hisoloshon
or section. This Is, In effect, a subtrlbe of the
Maasal with a unified political and administrative
structure4• Each section had a fixed territory that,

BE GrondIn

before group ranches, belonged to section mem
bers collectively. The territory of each section was
large enough to provide adequate grazing In nor
mal and dry times, but not durIng extreme
droughts. In KaJlado Maasalland current admlnls·
tratlve boundaries follow closely earllor boun
daries of the eight sections (Figure 3.1; Table 3.2).

The Maasal asawhole form adistinctive social
unit sharing a culture, language and social struc·
ture.

The freedom of movement of a producer and
hIs household declined with Increasing size of
administrative unit: While it was easy for him to
move from one boma to another, sectional bound·
aries were, and stili are, difficult to cross, even In
drought times. Even If allowed to cross Into
another section, he would remain there for as
short a time as possible.

3.1.3 Cross-linkages
Relations based on proximity alone would lead to
the segregation of people In localised areas. To
offset this and to prOVide mechanisms for the
wider mobility essential to livestock production,
the Maasal have linkages Which unite people
within and even across sections. These cross-link
ages are of two types: group-wide and Individual
(Table 3.3). Chapters 5 (The study area: Soclo
spatial organisation and land use), 6 (Labour and
livestock management) and 8 (Livestock trans
actions, food consumption and household
bUdgets) examine In more detail the extent to
which these relationships are used to establish
co-resIdence, marshal labour; and determine off- .
take and acquisition of animals.

Group-wide ties

Group,wlde ties of age-sets and clans form the
most Important fmmework for socia-political or
ganisation. Through them every person has well
defined roles, responsibilities, rights and
obligations In relation to every other person In
society. They cross the ties of proximity reSUlting
from Joint residence. spanning subsection and
even section boundaries.

Age 8et8

Traditionally the Maasal political organisation was
based on a series of age-sets. As each boy was
circumcised he was Incorporated Into a gener-

22

4. Jacobs (1965: 1975) prefers the word tribe as each oloshon was polltloally autonomous.
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Figure 3.1. Mop of KoJlodo Dlslrlol s',owlng odmlnlslrol/vo DIvIsIons and Moosol Sool/ons,
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Table 3.2. Size and IIuman populal/on cllaraclerlsllcs of KeJ/ado Maasal seol/ons1,

Number of
Section Size (km2) Number of people households

Population
density

(people/km2)
Number of group

ranches

5.7

7.5

4,8

4.1

10,9

7.6

8.9

5.6

2

4

2

5

8

45

5

6

15

Keekonyoklo 3270 15638 3 133

Loodlkllanl 3641 14988 2964

Kaputlel 2789 16041 2753

IIdamat 505 5 492 1 478

Dala Ie Kutuk 741 5 601 888

Purk02 204 1808 300

Matapato 2583 14486 3245

K1songo 5726 42781 7 187

Total 19459 116833 21928

Mean 2432 14604 2741 6.0
lArea estimates are from Jaetzold and Schmidt (1983), Population estimates are from the 1979 census, However, population
estlmatos are confounded In aeverallocatlons by large urban non.Maasal populations, e,g.ln Loltokltok. Ngong town has been

.excluded from Keekonyokle as Its area Is very small, while Its mainly non·Maasal population Is very large,
2A refugee group Irom Narok District, where Purko predominate•
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Table 3,3. CroBB·oull/ng I/o,/n Moa,allond.

Group-wide tl••

Cianl/molllis (orgllala) (groupIngs 01 olanllnlo two
maJor linea)

Age,"I. (tradltlonal/polillcal)

Egoc.ntrlo tI••

Conl8ngulneal kin, espeolallv through Ihl palrlilne

In-laWI

Slock allOclate8

atlonal category or age-sel. He and his cohorts
passed through the stages of warrior (moran),
Junior elder, senior elder and retired elder, each
stage lasting about 15 years. The senior elder
age-set had the primary responsibility for the tradi
tional administration In Maasalland. Junior elders
carried out the Instructions of the senior elders.

Although most of the political and administra
tive functions of age-sets have been taken over by
the government, age-sets stili provide an Import
ant structure for socia-political relations. Aman's
age-set status (e.g.lunlor elder, senior elder) con
tinues to affect his political posslbllllles, although
this Is IncreasIngly offset by level of education.

Clans (a/glial')

Aclan Is agroup ofpeople who recognise descent
'rom the same (putallve) ancestor. Maasal clans
are patrilineal; a child belongs to the clan of his
father and remains a member for lI'e. Non-Maasa!
can be ritually Incorporated Into a clan.

Catlle of clan-mates have the same basic
branding (with each producer adding his unique
Identifier). Clan-mates havevery strong mutualaid
obllgallons. Forexample, Ifa man dies young with
no brothers, hIs clan-mates are requIred to help
raise his children and tend his cattle. If a Maasal
becomes Impoverished through drought or other
misfortune, his clan-mates are bound to come to
his ald. Clan-mates provide help In marriage (with
negotiations, obtaining the necessary bride-price
etc.); they are a locus of settlement of disputes
(Including death fines). When a producer needs
wide support to solve any problem he will appeal
to his clanmates. Thus, the clan has an Important
role In the widerpolitical system. Although women
ar.·9 exc.luded from the age-set system, they have
'ull recourse to their own clan-mates when In
difficulty.

There are five malar clans and about 40 sub
clans In Kallado Dlstrlcl. The clans are grouped
Into two moieties (orok kfteng and ado mongQ,

BE Grand/n

each descended from one of the two wives of the
first Maasal ancestor.

Egocentric ties

Every producer has his own egocentric network
composed of:
• blood relallves, especially patrilineal kin (ag

nates) and, to a lesser eldent, other bloOd
relatives (cognates), especially those of his
mother;

• afflnes, especially his wife's kin, and later, to a
lesser extent, through the marriage of his
daughters; and

• stock associates, arelationship estllbllshed by
the exchange of animals (this practice Is often
used to enhance an exlstrng tie).
Full brothers have much greater reciprocal re

sponsibilities than do half·brothers. Full brothers
often remain together eViln after the death of their
father. When a man diversifies out of purely pas
toral production (e.g. by becoming a trader) his
brotherwill usually help to look after hlEI family and
animals In hisabsence. Abrother retains arespon
sibility for his sisters throughout his life. Sisters are
always seen as belonging to his family; they can
always return to hIs home If they are In trouble.

Other agnatic relationships (father's brothers,
their sons etc.) may be viewed as loss Intense
versions of the brother relationship (as may clan
mates). The nature 0' the relationship Is affected
by seniority: the more senior relative Is an Import
ant source of social and economic support and
advice to the Junior relative, while the Junior
relative may be expected to provide help to the
senior one.

As with clan-mates, agnates help each other In
disputes, with marital negotiations and difficulties
and generally In times of need. Agnates, particu
larly brothers, often give cattle to new wives on
their Wedding day. Gifts and loans of money are
common among these relatives.

Unlike agnales, cognates are not 0'<)ne's clan.
Most Important among cognates are close rela
tives of one's mother, partiCUlarly her brother. As
a man remains responsible for his sister, he also
feels some responsibility for her children, partlcu·
larly hersons. The relationship betweenamanand
his mother's brother or sister Is close and affec
tionate. A young man will turn to his mother's
brother where he might fear the response of his
'ather or his father's brother. By eldenslon. the
mother's clan-mates are also seen as a source of
affectionate non-judgmental support.

Affinal relationships are asymmetrical, with the
family receiving the bride being beholden to the

I
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family giving the bride. Marriage Is polygamous: It
Is viewed as a relationship between families as well
as between the bride and groom. A man's first
marriage Is usually arranged by his father, who
also provides the brlde·wealth cattle (with the help
ofagnates and sometimes clan-mates). Marriages
are usually between people from the same section
but from different clans. Marriages outside the
clan are usually within the moIety.

Sons·ln-laware Indebted to theIr fathers·ln·law,
and SUbsequently to their brothrml-In-Iaw. Affinal
relationships are marked by much givIng, primar
Ily from the husband's family to the wife's. When
In-laws visit from far awaya man should slaughter
a goat or sheep for them. There Is much givingand
lending of cash between In·laws.

The stock associate Is of particular Importance
In Maasalland. Exchange of animals leads to life
long commitment of frIendshIp and assistance.
Clan-mates and age·mates may become stock
associates, thus strengthening an already existing
tie and adding new dimensions of responsibility
and obligation. Generally, through the gifting of
anImals, a Maasal gathers support and cements
hIs social relationships. As anlmais, partiCUlarly
cattle, are an Important medium for maintaining
relationships, the person with few animals Is poor
not only In subsistence terms but also socially.

3.1.4 Summary
This section outlined the general Internal structure
of Maasal society, covering both soclo-spatlal or
ganisation and cross-linking relationshIps. Pro
duction Is embedded In these social relationships.
SocIal relations provide access to factors of pro
duction, a source of dally cooperation and long
term social security. They are the structure on
which all productIon hinges.

3.2 KaJlado Disbict: An historical
overview of land use and
policy

This historical overview ofKaJlado District focuses
on the evolution of current land-use practices and
government policy and administration. It shows
that the last hundred years have been marked by
great turbulence caused both by natural and man
made events. The most Important changes have
been the loss of land and the loss of traditional
mobility and flexibility.

Traditional flexibility Involved both spatial mo
bility and variation In the primary means of sub
sistence. Although some scholars (Jacobs, 1975;

TI,o Mo0801: Soc/o·IIls/orlcol oonlold and oroup ranollos

Galaty, 1980) have stressed the dichotomy be
tween Maa-speaklng pastorallsts and farmers,
Bernsten (1979:109) has shown that "the relation
between Maa·speaklng pastorallsts, farmers and
hunters was not static, but dynamic; Individuals
moved between these three modes of subslstenco
according to their economic status at a given
time." Bernaten shows that In the past 150 years,
agricultural settlements In highland areas In
Maasalland "have been abandoned, resettled and
abandoned again, dtipendlng on the fortunes of
the pastorallsts who occupied the plains." The
long-standing descriptions of pastoral Maasal as
living solely by dIrect consumption of livestock
products represents astereotype whIch was prob
ably achieved by most people only In good times.

3.2.1 Human and livestock
popUlation trends

Estimates of livestock I'lopulatlonsare notoriously
Inaccurate; even human pop'Jlaiion figures are
problematic for nomadic soci('ltles. This section
presents broad trends In population change. The
livestock figures represent compromises among
the often conftlctlng estimates originating largely
from government records and reported In: Great
Britain (1934), Halderman (1972), Meadows and
White (1979) and Campbell (1979a; 1981). For
more recent data see Section 2.3.5: Herbivore
population. The human population figures are
based on census counts In 1948, 1962, 1969, 1979
with a correction factor estimated for non-pas
torallsts.

Jacobs (1984a), In an analysis of population
growth In the rangeland districts ofKenya between
1969 and 1979, calcualted that the population of
KaJlado District Increased by 74% or 50% above
the average Increase for Kenya as a whole. How
ever,only half this growth was due to an Increase
In the pastoral population, the remainder being
accounted for by In-migration of mainly Kikuyu
and Kamba from surrounding districts.

Between 1948 and 1984 the human pastoral
population of KaJlado District Increased steadily
from about 29000 to 109000 people, while the
cattle POPUlation fluctuated widely, partiCUlarly In
response to droughts (Figure 3.2 ). This has led to
a steadydecline In the numberof cattleperperson
In the pastoral population (Figure 3.3).

Data from the study area, as reported largely
In Chapter 8 (Livestock transactions, food con
sumption andhouseholdbudgets) and Chapter9
(An economic analysis of Maasal livestock pro
ductlon), Indicate that there must be at least 10
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cattlo for oach porson If tho populayon Is to subsist
on a dlot of milk and moat alone . This was the
usual case before the 1960-61 drought (Figure
3.3). After the drought of 1960·61 the number of
cattle per person fell to about five and may have
reachod a low of three callie perperson during Ihe
1983-84 drought.

This reduction In the number of callie per per
son has led to the Maasal diversifying their pro·
ductlon, particularly through a rapid Increase In
smallstock, engagement In wage labour ond, to a
lesser oxtent, cultivation and Increasing consump·
tlon of purchased agricUltural foodstuffs, financed
mainly by seiling livestock and, In some areas,
milk.

3.2.2 Historical influences on land
use6

In the mld·1800s East Africa had well·developed
pastoral and Intensive mixed farming systems,
despite the activities of the slave trade (Kjekshus,
1977). However, these were disrupted by a series
of events beginning In the 1880s. Ninety to 95% of
the region's cattle were killed by a Rinderpest
epidemic In the 1880s. This coincided with a
period of drought, and led to widespread famine.
There then followed a smallpox epidemic. Lastly
the Jigger (sand·flea) arrived In East Africa In the
1890s, further debilitating the population. Thus,
early colonialists found East African society In a
state of collapse and took this to be the traditional
status quo (Kjekshus, 1977).

When the Europeans arrived the Maasal occu·
pled an area of 155000 km2, stretching from Mt
Eigon and the Lorlyu Plateau In the north to KI
baya, In modern Tanzania, In the south. In 1904the
British formed two Maasal reserves (Figure 3.4).
The northern reserve was eliminated In 1911 when
the southern reserve was expanded. By 1913 the
area of land occupied by the Maasal had been
reduced to 40 000 km2

• This remaining "reserve"
Is roughly congruent with present-day Narok and
Kajlado districts.

Other tribes also lost land to European settlers.
Starting In 1913 farmers, partiCUlarly Kikuyu,
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movod Into Maasalland and startod cropping In
higher potential areas, Including thoso on tho
slopos of tho Ngong Hills, tho foothills of Mount
Kilimanjaro and of 01 Dolnyo Orok near Namanga,
and Nguruman on the western wall of the Rift
Valley. Although the area of land Involvod was
small, It was very Important because It was land
that prOVided critical dry-season grazing. These
migrations continued Into the 1950s.

Under the National Parks Ordinance of 1945
the Kajlado Maasallost access to two areas bor·
derlng the District: Nairobi National Park and
Tsavo National Park. This Ordinance also estab
lished agame reserve In Ambosell (3248 km'\ and
game conservation areas at Kilengeia (583 10m2

)

and West Chyulu (368 km2), restricting the use of
these areas by the Maasal.

MaaRaI complaints about the encroachment of
cultivation Into dry-season grazing were common
between 1940 and 1955. A drought In 1948-50
Increased conflicts between the Maasal pas
torallsts and non·Maasal farmers; as a result In
1951 the County Council was given the power to
restrict cultivation under Land Usage Bye·Laws. A
state of emergency was declared In 1952 and
thousands of Klkuyus were repatriated from
Ngong and Loltokltok to their own reserve, tem·
porarlly reducing cultivation In Kajlado District
(Campbell,1979b).

In 1955 the Swynnerton Plan Identified five
conditions for sound and productive use of range
lands (RepUblic of Kenya, 1955:31; quoted In
Campbell, 1981 :223):

1. The numbers of resident stock must be limited
to the carrying capacity of the land.

2. There must be assured and regular outlets
which will absorb all excess stock.

3. An adequate system of permanent water sup
plies must be constructed.

4. Grazing must be controlled and managed at a
productive level and owners must maintain
their grazing area.

5. Based on a reference dally adult requirement of 2300 kcal, an output of 1litre of milk per lactating cow,
with an energy value of 700 kcal (Nestel, 1985). and about 20% of the total herd being cows In milk. In
addition, each head of callie Is assumed to provldl) 50 kcal/day as meat. The required ratio la 12.1 head
of callie per relerence adult or 9.7 per person. This agrees with Dahl and Hjort (1976), who estimated
that a family of six needed 64 head of callie.

6. This and Section 3.2.3 (Or/gIns of Ihe group ranches) rely heavily on the' work of Campbell, particularly
as reported In Campbell (1981). Other Important secondary sources Include Dahl (1979), Mlgot-Adholla
and Lillie (1981), Nguller (1981) and ole Pasha (1986).
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5. Where access to grazing Isdenied by tsetse fly,
provided such grazlngs will be controlled, the
tsetse must be eradicated.

This Plan presaged the assumptions on which
group ranches were eventually to be formed.

Following Independence In 1963, the govern
ment promoted transfer of land from Europeans
.to Africans. This was done swiftly In the hlgh
potenllal areas through the programme of land
settlement and land transfer In the former sched-

28

uled areas owned by white settlers. By 1970, about
1.2 million ha of land had been adjUdicated In the
hlgh-potenllal areas, In contrast to only 0.21
milllor In the range areas, InclUding Individual
farms, ranches and group ranches. However, land
was gIVen to the landless, unemployed and "pro_
gressIVe" African farmers. and was not returned to
the groups which occupied them tradillonally. The
Maasal colonial land losses were never recouped.
The Government of Kenya has Vigorously pursued
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adjudication of land to Kenyans on the basis of
freehold tenure?

In the period Just prior to Independence the
Maasal were worried that the treatl(Js of 1911 and
1912 would be abrogated and non·Maasal would
occupy their land, Such fears were exacerbated
by major migrations of farmers, particularlyKikuyu
and Kamba, to the well·watered areas of Ngong
and Loltokltok and the mounting pressure In these
areas for adjudication Into Individual holdings, By
1964 more than 8000 ha of the best dry·season
grazing around Ngong had been adjUdicated Into
small Individual farms. In addition, grazing land
was being set aside as large Individual ranches for
Maasalleaders and government officials with the
blessing of the District Council. By 1965, 22 000
hectares (out of 322 000 hal In Kaputlel section
alone had been allocated to 28 men (Lewis (1965),
quoted by Hedlund (1971)). Between 1966 and
1969 more than 16 000 hectares on the higher
potential slopes of Mount KlllmanJaro were adjudl·
cated, largely to non-Maasal,legallslng the loss of
this Important dry·season grazing area.

In 1963 a Range Management Division was
created In the Ministry of Agriculture to advise
government and Implement programmes for can·
servatlon, management and use of rangelands,
The Division relied heavily on Brown (1963) for Its
analysis of the problems to be tackled in the range
lands. Brown (1963) saw the basic goal as range
preservation, which could be achieved by limiting
stock to carrying capacity and controlling stock
movement through rotational grazing. He thought
this could be achieved In areas with communal
tenure by resuscitating communal grazing
schemes, establishing Individual ranches or es
tablishing of corporate grazing associations with
fixed areas of land.

3.2.3 Origins of the group ranches

In late 1965 the Kenyan Government submitted a
proposal for a livestock project to the World
Bank8. This proposed a variety of organisational
structures for the different social and ecological
systems In Kenya: for the better-watered pastoral
areas, InclUding Kajlado, this entailed changing
the orientation of production from subsistence to
commercial orientation, primarily through group
ranching. The United Nations Development Pro-
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gramme (UNDP) and the Food and Agriculture
Organization of the United Nations (FAO) agreed
to help Inventory the range resources, livestock
and wildlife populations and hydrology as a basis
for more detailed planning,

Staff of the Range Managemont Division noted
that, In communally owned grazing areas, piece
meal approaches to changing production
strategies had failed. They recommended an ap
proach that would Involve comprehensive pro·
grammes for well·deflned communities sharing
common Interasts with benefits clear to each Indl·
vidual and with flexibility to change as tho people
progressed from traditional to more commercial
production. They noted that the provision of Infra
structures alone would not be sufficient: rather
major changes In land tenure and organisation
would be required.

Security of tenure was advocated as a key
Instrument In promoting the development of the
pastoral rangelands. It was believed that security
of tenure would reduce the pastorall!lts' tendency
to overstock the ranges, Increase their Incentive
to Invest In range Improvement and act as col
lateral for loans to Invest In these Improvements
(Republic of Kenya, 1974).

When the Range Management Division orig
Inally proposed ranch adjUdication It thought that
the principles applied In the hlgh·potentlal lands
would also apply to the rangelands, I.e. the
amount of resources allocated to a producer
would be proportional to what he controlled at the
time of adJudication, but "shares" would be In
stock numbers rather than acreage. These stock
rights would be negotiable. The exact number of
stock would not be fixed because members of the
group ranches would be encouraged to Increase
the carrying capacity of their land. The allocation
of the Increased number of animals resulting from
Increased carrying capacity would be decided by
the group ranch committee, but It was hoped that
some would be given to poorer households.
Echoing the Swynnerton Plan, however, It was
clear that many Maasal would have rights to too
few stock to meet their subsistence requirements,

When the Land (Group Representatives) Act
was enacted In 1968 It stated that "each member
shall be deemed to share In the ownership of the
group ranch In undivided shares." The Issue of

7. Through adjudication, communal trust land becomes freehold title land with titles held either by groups
or Individuals.

8, This was revised In late 1966 to clarify land adjudication aspects and the role of a proposed UNDP
project.
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grazing quotas was not Included In the legislation,
thereby undermining the original concept.

3.3 11le soclo-economlc Impact
of group ranches In KaJlado
Maasalland

This section brieflydescribes the concept ofgroup
ranches, and the adjudication of land to groupand
Individual ranches In Kajlado District. Particular
attention Is paid to territorial organisation and
administration, and the current pressure for sub
division In some areas. Finally a brief review of the
technical and social changes that have occurred
on the Phase I group ranches from their estab
lishment In 1970 until 1985.

3.3.1 The planners' concept ot the
group ranches

The group ranch concept represented a new ap
proach to pastoral development and was a first
attempt to radically transform a nomadic subslst
enca production system Into a sedentary, com
mercially oriented system. It called for major
changes In Maasal social and political organis
ation and livestock management strategies. The
group ranch development plan envisaged:
• Adjudication of trust land Into 'ranches' with

freehold title deeds held by groups.
• Registration of permanent members of each

ranch; these members were thus to be ex
cluded from other ranches.

• Allocation of grazing quotas to members to
limit animal numbers to the carrying capacity
of the ranches.

• Development of shared ranch Infrastructure
such as water points, dips, stock handling fa
cilities and firebreaks, USing loans. Mem ers
would pay user fees and e collectively reo
sponslble for loan repayment.

• Members would manage their own livestock
and would be able to obtaIn loans for purchas
Ing breeding stock and cattle for fattening.

• Agroup ranch committee would be elected to
manage all group ranch affairs Including:

• overseeing Infrastructural development
and loan repayments;

• enforcing grazing quotasand grazing man
agement;

• maintaining the Integrityof the group ranch
bOUndary.

• The group ranch committee would be assisted
by a hired ranch manager and the extension
service.

30

BE Grand/n

It was decided to limit the first phase of group
ranch development to one Maasal section, rather
than to adjudicate the whole of Maasalland at
once, as was the original Intention of the Range
Management Division. Kaputlel section was
chosen In part because Its leaders were strongly
In favour ofland adjUdication because they feared
encroachment on their territory by the 1-mllllon
strong Wakamba In the north-west and by the
Klsongo Maasal (the largest section In Kajlado) In
the south-west. Elite Maasal were also carving out
large Individual ranches for themselves.

Although "Maasal" were consulted about the
desirability of group ranches and were Involved In
their formation, these were primarily educated
Maasal tied Into the national political system.
Many of them were also given Individual ranches.
The average Maasal had at best little under
standing of the group ranch concept. Although
most Kaputlel Maasal wanted security of tenure,
many were not In favour of group ranches as
Initially designed. Some wanted the whole 010
shon demarcated as one group ranch while others
preferred each subsection to be a group ranch.
Some wanted only Individual ranches to be de
marcated. Stili others were never won over to the
group ranch concept.

3.3.2 The land adJudication process

The land adjudication process changed with time
and varied byoloshon. However, this section de
scribes the basic procedure used to partition
Maasal territory Into Individual and group ranches.

Each administrative division had a Land Ad
jUdication Officer (DLAO) who was responsible for
overseeing the adjudication procedure. AdjUdi
cation Involved determIning boundaries both be
tween and withIn sections. To a large extent
administrative boundaries were used In the Initial
stage as these tended to coincide with sectional
boundaries.

The rough boundaries of large areas called
"adjudication sections" were drawn after dis
cussions with chiefs and elders of a section and
Its neighbouring sections. These boundaries were
based largely on a combination of boundaries of
administrative divisions and Maasallocatlons or
subsections. After the boundaries of each adjUdi
cation section had been approved bytheRegistrar
of Group Lands In Nairobi, the DLAO and local
chiefs called a meeting to declare the adjudication
'Jectlon open and to appointacommittee to divide
It Into ranches and to register members. At this
stage the Issue technically became an Internal,
local one. However, partiCUlarly In Phase I, there
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appears to have been considerable Interference
by planners to ensure that each ranch was a
suitable size and that ranch boundaries would be
permanent and easy to recognise (e.g. a straight
line from hili A to hili B).

Once the boundaries of the group ranches
were determined, each household head was told
to register for one ranch. Although In theory a
person could register for only one ranch (group or
Individual), In pracllce people wero commonly
able to register for more than one ranch. In order
not to cut off any Maasar from their cUlturally
defined right to residence and grazing In their
section, great efforts were made to register all
Maasal, whether or not they were stili engaged In
pastoralism at the lime. Maasal age·sets were
used to determine a man's eligibility to register for
ranch membership: Asenior moran could register
only If his father was deceased; a few widows and
unmarried mothers were registered In trust for
their children If none of the latter had reached
senior moranshlp. In potenllallyarable areas, non·
Maasal who had been resident foralong time were
also registered.

Once reglstrallon was complete, people were
given 60 days to make protests, after which the
results of the adjudlcallon were binding.

3.3.3 Phase I group ranches9

In 1964 the Range Management Division estab·
IIshed the prototype group ranch, Poka, In Kapu·
tiel secllon to test the feasibility of the group
ranches. Poka consisted of 36 self·selected memo
bers on nearly 9000 ha of some of Kaputiel's best
grazing land. The Division gave ranch members
considerable technical and financial support.
Water points and dips were builtin 1965. The ranch
was given a loan In 1967 under which every memo
ber received aSahlwal bull and cash to bUy steers
for fattening; poorer people were also given credit
to buy breeding stock.

Between 1968 and 1970 14 group ranches
were established in Kaputle!. Several Individually
owned ranches were also adjUdicated; these
largely gave legal status to existing operallons of
Maasal elite. In the northernmost part of Kapullel
members of three group ranches resisted their
establishment and began a legal battle for Indlvld·
ual title deeds. In addIlion to being close to
Nairobi, this area lies within the Athl·Kaplll plains
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and Is of much greator ocologlcal potential than
most of the o/ashan. There were also disputes
over the Kltongela game conservallon area, which
the government wanted to add to the Nairobi
Nallonal Park. The Maasal occupied the area, and
eventually forced Its adjudlcallon Into Individual
ranches.

With the Phase I ranches It seems that most
producers registered In the locallon they were
using at the time of adJUdication. However, some
signed up In areas they thought preferable to their
Immediate location; some educated groups of
relallves signed up In different group ranches to
maximise future access to dispersed resources,
and some allegedly managed to register even
minorsons. Committeemembers complained that
the land adjUdication officers did not follow their
recommendallons, claiming they were better
trained to determine boundaries. In addIlion, they
appeared to be swayed by certain local groups
who were strong enough to expand their ranches
at the expense of less vociferous groups. Even
today, boundary disputes remain a problem In
Phase I group ranches.

Planners In Phase I had strong ideas about the
opllmal size for group ranches and exerted a lot
of pressure to make sure that ranches fitted these.
They were clearly concerned about ecological
viability, as this was a necessity for boundary
maintenance. However, they were equally con
cerned that the group ranches be small enough In
terms of numbers of members to be workable with
elections and committee declslon·maklng. Hence
they rejected suggestions that the secllon or sub·
secllons should be the basis for group ranches.
Planners reduced their efforts to Impose their Ideal
ranch size In later phases as It became clear that
even the small units were not working effectively,
as adjudlcallon moved to drier areas, and as the
Maasal became more forceful In demanding their
way. As a result, Phase I group ranches are, on the
average, the smallest to be found In Kajlado Dis·
trlct, averaging only 16 300 hectares, with an aver·
age number of registered members of 1551n 1984.

Clearly the Maasal espoused tile concept of
group ranches largely to stem encroachment of
farmers of other ethnic groups on Maasal territory
and because of the promise of finance to develop
ranch Infrastructure (Njoka, 1979). However, they
apparently never accepted the Idea of grazing
quotas. Thesewere to be allocated to each house·

9. This section Is based largely on the work of Davis (1970), Hedlund (1971) and Halderman (1972).
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hold In proportion to the numberofanimals owned
at the time of Incorporallon; thus people with large
herds at the time of Incorporallon would have had,
In perpetuity, greater rIghts than people who were
poor then. This goes against the Maasal Ideology
of equal opportunity which rejects fixed wealth or
class statuses. Even now In Kapullel subdivision
of group ranches Is discussed In terms of equal
amounts 01 land10•

Originally, the group ranch concept Included
provision for the purchase of steers to fallen In
years of good rainfall to take advantage of higher
carrying capacity. This was aimed at poor house
holds, to compensate them for their low grazing
quotas. In pracllce, however, the loans have been
given to the group ranch as awhole and the profits
used to payoff Its ever·accumulallng debts.

Boundary maintenance was also an Integral
part of the group ranch concept. By tying people
to small fixed areas of land, It was hoped to seden
tarlse the Maasal, to make them aware of the
scarcity and value of land, and to encourage them
to make the Investment necessary to Improve the
land. Clearly the Maasal now realise that land Is
both finite and valuable, and Increasingly, they
Identify with their group ranch rather than with
their section. partICUlarly In Kapullel. Group
ranches often try (although weakly) to prevent
non·members from using their land; this parallel
earlier allempts by one secllon to discourage
grazing by other secllons on their lands. However,
Maasal stili acknOWledge the need for mobility
during drought and realise that people cannot be
restricted to their own ranch at all times. They thus
do not believe strict boundary maintenance Is
either possible or deslrabie.

3.3.4 Subsequent phases of group
ranch development

The World Bank Appraisal missIon recommended
that Phase I group ranches be limited to Kapullel
secllon and that the effect of these be studied
before adjudication spread to the rest of Maasal
land. This did not happen for several reasons.
First, the establishment of Phase I was delayed,
partially because of delays In passing t.he necess
ary legislation. In addIlion, once the process of
adjudication began In KapulleJ, other sections be
came concerned about possible loss of their land.
and the declarallon of adjudlcallon areas (but not
group ranch Incorporation) was completed
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throughout Maasalland during the Phase I time
period. The actual division Into group ranches and
their Incorporallon came In two later phases,
Phase II (1975-78) and Phase III (1979-present),
and In some areas Is not complete.

The Olf/ce of the Registrar of Group Lands has
had only one senior olf/cer lhroughoulthe project
periods. This has slgnilicanlly hampered close
Interaction with the adjudlcallon commillees. In
addition, as responsibility for group ranches was
shifted from the Range Management Division
(Which developed Poka) to the AgriCUltural
Finance Corporallon (Which the World Bank felt
would beller control financing decisions), field
efforts seemed to dwindle. This problem was
exacerbated as the number of ranches Increased.
Ranches developed In Phases II and III appear to
have had far less Input (and perhaps Interference)
than the Phase I ranches.

In Phase III, meellngs to open adjUdication
areas and form commillees were often held In
towns rather than In tradillonal meeting places.
Older, more conservative Maasal. Including some
of the wealthiest producers, were often against
group ranches and boycotted the meellngs, only
to find that commillees were formed of young,
more urbane men, often traders with good Swahili
skills and urban connecllons. These commillee
members awarded themselves large Individual
ranches, relegating the conservallve people to a
"residual" group ranch area. This led to conflicts
and many areas, partiCUlarly In Keekonyokl sec
tion, are stili not Incorporated. Although they ap
pear on paper as group ranches, the ranches are
being subdivided.

In beller-watered areas, many Maasal resolved
to avoid group ranches and move dlreclly Into
Individual tenure. Government policy at the time
did not approve of this procedure, largely out of
concern for ecological viability of small holdings
and adetermlnallon to make group ranches work.
The result was delays In Incorporallon, or accept
ance of Incorporallon Intoagroup ranch to ensure
a tille deed wflh the tacit understanding that as
soon as government polley permilled, Individual
titles would be obtained.

In drier areas, particularly In the southern and
western parts of Kajlado, the Maasal established
much larger group ranches, the borders of which
essentially coincided with the original adjudication
sections. This was largely true In Lodokllanl and
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10. Although the Maasal have a strong Ideology of equality, actuailivestook holdings at anyone time vary
markedly (see Section 1.2.2: Producer helercgenelty and sampling design).
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Table 3.4. Size of, and number of households In, each
subsec/lon In Kapul/el secl/on before In/roduc·
I/on of group ranches.

3.3.6 The Impact of group ranches
on territorial organisation
and administration

The Kaput:ei secllon covers about 310000 ha
(Table 3.4), all of which under the tradillonal sys
tem would theorellcally have been available to
each producer who was a member of the secllon.
However, households tended to stay In the same
subsecllon and even the same locality.

The effect of the organlsallon of group ranches
Is demonstrated by one locality in north·eastern
Kapullel section. Before the group ranches this Is

for residence and for grazing during different
seasons. This was accepted by the commillee and
enforced by the admlnlstrallon pollee, and was
conllnulng through to 1985, when this study
ended.

There Is no record of similar events In Kapulle!.
However, many elders say that the group ranch
commltteos were unable to enforce grazing regu
lallons, and In several known Instances 'lines were
levied by commillees but were not collected. In
extreme cases, water points that were developed
under the group ranches according to Range
Management Division plans were left In disrepair
as the only way to enforce grazing control In what
had previously been dry-season reserves.

Despite the trend towards Increased sedentarl
sallon, producers are stili concerned about being
confined to a single ranch. Although they tend to
stay within their group ranch boundaries In normal
times. especially where the group ranch Includes
tradillonal neighbourhood grazing areas, pro
ducers move beyond ranch boundaries In times
of stress. For example, in June 1982, at the height
of a moderate drought In Mblrlkanl, 75% of the
sample herd were grazing outside the ranch; they
remained outside the ranch until the rains reo
sumed In November. In the droughts of 1984, 85%
of Olkarkar households sent most of their cattle off
the ranch (Grandin and Lembuya, 1987).
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3.3.5 Group ranch functioning
The group ranch structure has reduced the flexi
bility and mobilityof the traditional Maasal system.
Maasal are no longer free to move wherever they
want within their secllons or even within their
subsecllon. Some localities and even neighbour·
hoods have been split by group ranch boundaries.
Group ranches have exacerbated the erosion of
tradillonal authority begun In colonial limes, In
cluding the authority to control grazing resources,
but In general the group ranch committees have
not been able to replace the tradillonal authorilles.

The effect of Imposing group ranch organis
ation was demonstrated In Mblrlkanl, the south
ern·most study site, which was Incorporated In
1980 (Peacock et ai, 1982). Although the tradi
tional nelghbourhood·based graZing system had
been disrupted numerous times In the recent past,
for example by the loss of land to Ambosell
Nallonal Park and the development of new water
points. It had adapted and remained essenllally
Intact (see Secllon 5.3.3: Grazing patterns and
stocking rates In the southern ranch). However,
when the area was hit by a minor drought in late
1981 and 1982, control over graZing broke down.
As Peacock et al (1982:29) stated:

"It Is unclear to both group-ranch committee
members and non-members what role, If any, the
recently formed group ranch committee has
either In the old system, or In creating a new
system of grazing resource control. There Is In
many ... [neighbourhoods] In the ranch avacuum
of authority, whilst In other neighbourhoods the
residents are trying hard to maintain the old
order."

When people returned to the ranch at the end
of the drought, they proposed restoration of tra·
dillonal·style grazing control, with areas set aside

Matapato secllons and In Klsongo secllon (except
the arable areas). Thus, whereas the mean size of
Phase I group ranches was 16300 ha, the mean
size of latergroup ranches was over 34 000 ha and
the average number of members was over 300.

Whereas traditionally there were eight secllons
In KaJlado District with a mean size of 2275 km2

,

In 1985 there were 51 group ranches, with a mean
size of 300 km2

, and hundreds of Individually
owned ranches. Whereas early on In the adJudl
calion of KaJlado District large Individual ranches
were the prerogallve of the elite, later, as some
people refused group ranches, their areas were
Indlvldul:\lIy adJudicated, but Into much smaller
ranches. It seems, however, that the land Is stili
largely used communally In many of these areas.

M.aasal herding 33
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thought to have covered about 40 000 hectares,
with three permanent water points and about 10
neighbourhoods. Producers had free access to all
the grazing and water sources throughout the
locality.

In 1970 the locality was broken up among four
different group ranches. Members of each ranch
retain close relationships with members of the
other ranches; Intermarriage Is common, much
gifting of livestock and other forms of soclablllly
and mutual cooperal/on across ranch boundaries.
However, there have been disputes between
ranches over calf pastures that were formerly
shared, over the location of new calf pastures and
over access to surface water.

Group ranches In Kapul/el section had a mean
area of 16900 ha (Table 3.5). Thus, from having
potentially free access to 310 000 ha of grazing,
each Kaputlel producer has been restricted to only
one twenl/eth of that area.

Internal administrative reorganisation

Traditionally, Maasallocal affairs were decided by
groups or councils 01 elders on the basIs 01 con
sensus. Producers who disagreed with the ma
jority were free to go to another barna,
neighbourhood or locality. In contrast, group
ranches required management by democral/cally
elected committees with the authority to Impose
their will on members, who are permanenl/y tied
to the ranch.

Effective bureaucral/c organlsal/on requires
the virtual absence of prior ties among Individuals,
while democral/c decision-making can be effec
I/ve only In theabsence of serious facl/ons orwhen
condll/ons prevent a single faction from dominat
ing. These condillons are not met by the Maasal,
with their complex ties and tradll/on of Individual
autonomy. As a result, group ranch committees
tend not to meet. II they do meet, they deal In
non-controversial generalities or, if they address
specifics, are unable to reach a conclusion. Even
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lIthe commillee reached aconclusion It would not
be able to enlorce It (Dyson·Hudson, 1985).

In summary, the formal/on of group ranches
Introduced a new level of territorial and admlnls
tral/ve organisation and anew method ofdecision
making, aimed at radically changing Maasal
production. In pracl/ce, however, they have Inca
pacitated tradll/onal leadership In many parts of
Maasalland, without providing a workable sub
sl/tute.

3.3.7 Pressure for subdivision of
group ranches

As noted earlier, high potenl/allands near Ngong
and Loltokltok were adjUdicated In the mld-1960s
Into Individual farms with freehold tenure. At the
same time elite Maasal were claiming large Indi
vidual ranches on the plains. This made It difficult
for polley-makers to conl/nue to force group title
deeds on people In other parts, despite the con
cerns of the polley-makers about the viability of
Individual holdings.

Even at the Incepl/on of KLDP I, some Maasal
In beller-watered areas of Kapul/el near Nairobi
refused adjudication Into group ranches and
pressed for Individual tenure. As problems with
group ranches became apparent, Maasa/ln areas
that had not been adjudicated opted to move
directly to Individual tenure. Many areas which
Initially accepted group ranches are now pressing
for subdivision. According to Jacobs (1984a), 29
of the 52 group ranches In Kajlado District have
passed resolutions to subdivide. Seven of these
had, de facto, subdivided land equally among the
registered members but were awaillng official ad
jUdication and Issuance of title deeds by the
government, which will not permit subdivision
while a ranch has loans outstanding. The remain
Ing 22 were at various stages In the process lead
Ing to SUbdivision. Several had never functioned
as group ranches, but used the group-ranch con
cept merely as a device to secure borders.

Table 3.5. Number, slzo and mombershlp ofgroup ranchos and spprolClmslo numborof Indlvldusl ranchos In Kaput/o/Boctlon
In 1980.

Number 01 Approximate number
Number Mean size (hal registered members1 of Individual ranches

North 3 15750 143 4soa

Matapato 5 16 000 140 0

Kenyawa 7 18000 106 7

Whole semlon 15 16 900 125 457

1As of 1980, there has been an estimated Increase In membership of 20% since that time (Jacobs, 1984b).

"Largely from the refusel of proposed group ranches and Immediate move to Individual holdings (Jacobs, 1984b).

EJccludes the Ngong area.
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The soven group ranches that had 1m·
plemented subdivision were all close to urban
centres, had areas of arable and Irrlgable land, and
were among the first group ranches In the District.
In contrast, ranches that had resolved not to sub·
divide had no arable land; they are all located In
the drier parts of the western, southern and south·
eastern parts of the District. The only exception to
this Is Klmana group ranch, which has patches of
Irrlgable land along the Klmana swamps (ole
Pasha, 1986).

The desire and haste for Individual tenure
stems from a variety of factors Including:
• wanting a title deed as collateral for loans,

which are denied to group ranchers as Individ
uals;

• frustration with the Inefficiency of the organls·
atlon/ management of group ranches;

• aburgeoning group of mature young men who
want their own land (and collateral) rather than
a share of their father's land;

• fear of further land alienation, enhanced by the
government's Inability to control squatting on
group ranches; and

• a general move towards more Individual pro·
ductlon (Grandin, 1987a).
Those who oppose subdivision eta so on sev·

eral Interrelated fronts: They believe that while
non·Maasal were kept out of Maasalland by the
group ranches, these people would find It easy to
buy Individual holdings. This would lead to an
Innux of outsiders, especially farmers taking up
arable land. Increased cultivation would result In
severe erosion, such as that experienced In other
parts of Kenya, e.g. Machakos District. In addition,
the presence of large numbers of non·Maasal
among the Maasal would result In the erosion and
eventual loss of Maasal culture, which they want
to see preserved. Finally, they believe iilat people
holding Individual title overa piece of land will tend
to see that land as their private property and
protect It as such. This will curtail the usual live
stock movements across what was group-ranch
territory. People who grow crops will be forced to
fence their farms or gardens to protect their crops
from wildlife and livestock, further restricting
movement of livestock (ole Pasha, 1986).

3.4 A summary of major
changes In the last20 years

The 20 years since Poka, the prototype group
ranch, was established have witnessed a number
ofmajor productionand social changes InMaasal·
land. Despite the paucity of data on the situation
before the group ranches, the difficulty of segre-
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gating project effects from time effocts, and the
complexity of analysis arising from climatic fluctu·
atlons, some Indication of the general Impacts of
group ranches can be observed.

3.4.1 Technical parameters

Infrastructural development

Twenty-three dips and 31 water points were In
stalled on Phase Igroup ranches. By 1981 only 11
dips and 19 water points were stili functional. On
many group ranches, stock were dipped regUlarly
only when acaricide was being provided using
money from loads. Generally, the group ranches
did not develop mechanisms for providing aca·
rlclde or a dip attendant.

CaUie herd structure and offtake

The structure of the cattle herd did not change
significantly between 1967, before the estab
lishment of the group ranches, and 1981; the
proportion of females In the herd remained can·
stant at 67% (King et ai, 1984). This Indicates that
the Maasal continued to manage their cattle for
maximum milk production and recovery, rather
than opting for Increased beef offtake, as the proJ·
ect Intended.

Offtake of cattle from Maasalland has In·
creased since the early 1960s.This maybe prlmar·
lIy an Increase In absolute numbers rather than In
rates, although the decline In the number of live·
stock per person apparently necessitated In·
creased rates of sale of livestock and purchase of
foodstuffs (see Section 3.2.2: Historical Influ·
ences on land use; Section 8.5: Household pat·
terns of Income and expenditure).

Cyclical fluctuations In animal production

Maasal pastorallsts have always suffered large
losses of stock during droughts (see Section
3.2.1: Human and livestock population trends).
The establishment of group ranches did not ap·
pear to alter this during the droughts of 1976 and
1984, when they again lost a large proportion of
their stock.

New Inputs and strategies

The degree to which the group ranches have
altered management strategies cannot be deter·
mined with available data. However, there are in
dications that members of group ranches:
• move their animals over shorter distances;
• make wider use of acaricide and other veterin

ary preparations;

. -_.--- _.~- -.. -_.__ _-----
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• make wider use of salt licks, especially for
smallstock;

• water their stock more often; and
• make more use of Imrroved breeds of cattle,

especially the Sahlwa .

Range conservation

The livestock population has not been reduced by
Introducing group ranchrls because the Maasal
rejected the principle 01 grazing quotas. The plan
ners apparently neverdetermined the numberand
combination of animals needed to support afamily
from year to year and general voluntary Income
redistribution Is no more feasible among Maasal
than It would be In othersocieties (Dyson-HUdson,
1985).

ILeA'sdata on range condition Indicate that, In
all ranches, grazing Is heaviest around human
settlements, not around water points. In general,
the range has regenerated well following the last
two droughts, which suggests that degradation of
the rangelands Is not Increasing. However, the
data Indicate that the post-drought recovery of the
rangeland was possIble only because of the con
tinuation of the traditional cycle of boom and bust,
I.e. because of the large reduction of the livestock
popUlation following the drought.

Introduction of cultivation

Increasingly Maasal are cultivating their land, de
spite strong cultural proscriptions on digging the
ground (Jacobs, 1975). Njoka (1979) found that
60% of the Kaputlel households surveyed had
tried cropping. More families had started cropping
In the aftermath of the 1974/75 drought than had
done so In all preVious years (35% vs 25% of
households).

Preliminary observations Indicate that:
• although crop production (mainly maize and

beans) Is Increasing, many families grow crops
In post-drought perlods but abandon cropping
when herds and flocks recover;

• much of the cultivation Is done by non-Maasal,
Including hired labourers from neighbouring
agricultural groups, or, less commonly, by
non-Maasal wives.
Ralnfed crops yield well about one season In

three In all but the best watered parts of Maasal
land. A few Maasal have gained land In well
watered or Irrlgable locations, but data suggest
this Is often rented to non-Maasal.

3.4.2 Social parameters
The Impact of group ranches on territorial organ
Isation and administration has already been out-
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lined. EqlJally Important changes have occurred
at lower levels of soclo-spatlal organisation, es
pecially affecting residence and boma compo
sition. Other, related changes Include Increased
Indlvlduallsatlon of production, and decline In the
political role of age·sets and clans.

Decreased boma size

The mean size of a boma In Kaputlel fell from 6.2
households In the 1950s to 6.1 households In the
1960s and 2.7 households In the 1970s (Njoka,
1979). Single-household bomas, traditionally
anathema, became more common In the 1970s.
Although the large decline In boma size coincided
with the Introduction of the group ranches It may
not have been caused by their Introduction;
Jacobs (1979) noted asImilardecline In boma sIze
In Tanzania Maasalland, where group ranches
have not been Introduced.

The boma was traditionally the unit of cooper
ation In herding, and decline In boma size has
Important Implications for livestock management
(see Section 5.1.1: Household sIze and compo
sItIon).

Sedentarlsatlon

The people, and animals of Kaputlel section have
become more sedentary since group ranches
were Introduced there. There are Indications that
this Is also happening In Klsongo section. Neigh
bourhoods and bomas are beginning to break
down as Individual producers spread out across
the landscape, establishing Individual bomas and
often establishing their own Individual calf pas
tures (Grandin, 1987b).

According to Maasal tradition, a man-made
Improvement (e.g. a well) gives the builder a
special claim to the surrounding area. The Maasal
view the building of permanent domestic struc
tures largely as a way to claim land. In 1978, out
of 365 bomas sampled In north-eastern Kaputlel,
65 had permanent structures, primarily houses, of
which 82% had been built since the establishment
of group ranches (Njoka, 1979). Most bomas had
only one permanent structure; most people con
tinue to live In traditional houses.

Although the Maasal see advantagesto seden
tarlsatlon, particularly In terms of human comfort,
It also brings soclo-psychologlcal problems. Pas
torallsts were used to walking away from any
social problem, and thus have less well developed
Institutions to cope with disputes than settled
farmers.
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Indlvidualllatlon of production and 80clal
decline

Patterns of cooperation among Maasal seem to
be beginning to change. For example, the declin
Ing size of the boma seems to be In response to r1
desire for less cooperation In animal productloll,
as Illustrated by an unwillingness to share pur
chased Inputs. Maasal claim that herdsare smaller
now and thus there Is less need for cooperative
herding. Nevertheless, this apparent decline In
cooperation has coincided with an Increase In the
proportion of children attending school, leading to
labour shortages and the use of women and oc
casionally hired labour for herding (see Section
6.1: Labour).

Maasal now obtain some livestock production
Inputs, such as breeding stock, labour and veter
Inary drugs, through the market place as well as
through social channels. As they become more
sedentary, the Maasal have tended to developand
maintain few, close ties; the Importance of widely
dispersed social ties, especially those of clanshlp
and age-set, Is apparently declining. For example.
fewer animals are lont, exchanged or gIfted in
Phase I group ranches than In more recently es
tablished ranches (see Section 8.2.2: Sales and
purchases).

Dietary changes and health care

The traditional Maasal reliance on milk for subsist
ence has begun to change dramatically, largely
due to Increases In human population. but also to
the unequal distribution of callie among the popu
lation.

In the past all Maasal would eat agricultural
foodstuffs during droughts. Now, however, poor
people rely primarily on agriCUltural foodstuffs
throughout the year, while the rich depend on
them In the dry season and use them In the wet
season for dietary variation. The most Important
foods are sugar, tea, maize, beans, rice and po
tatoes. Whereas sugar and tea have had an im
portant role for over a generation, the others are
relatively new additions to the diet. Most of the
agricultural foodstuffs consumed are purchased
with proceeds of the sale of stock. However, as
noted earlier, Increasingly Maasal are trying to
grow crops, particularly after droughts.

There are two hospitals In KaJlado District, one
each at KaJlado and Loltokltok towns. There are
clinics and health dispensaries In major trading
centres thrQughout the District; these offer free
services and medication. Maasal also bUy drugs
from shops for curing simple aliments such as
colds, headaches and malaria. Nestel (1985) re-
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ported that up to 70% of children had been Inocu
lated, although full courses of vaccination were
much less common. More than two-thlrdB of
people sampled sought modern medical aUentlon
when seriously III, Nonetheless, the traditional
healers (/albons) and herbalists stili play an Im
portant medical role.

Education

Maasal are Increasingly aware that they live In a
changing world,'that the lives of their children will
be very different from their own. They stress the
Importance of education to the child's general
ability to cope with the wider environment; as they
deal more and more with non-Maasal, they realise
that both literacy and a sound knowledge of Swa
hlilis necessary (see Section 6.1: Labour).

The reason most commonly given for sending
children to school, however, Is the hope that they
will find employment. Parents view a son's edu
cation as a good Investment, citing cases of em
ployed children sending money to their parents to
bUy cattle. Unfortunately, the prospects for em
ployment for Maasal school-Ieavers seem limited
and many remain In the ranches as pastorallsts
and traders.
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The study area: Biophysical environment
PNdeLeeuw

A knowledge of the land, livestock and peapia of
the study arnls needed to understand their Inter·
play In shaping the livestock production system.
Hence, this chapter deals with the biophysical
environment (climate, grazing and water re
sources) of the study area as observed between
1981 and 1983. This Is discussed further In the
context of long-term trends In Chapter 10 (The
long-term productivityofthe Maasaillvestockpro
duction system). Chapter 5 (The study area:
Socia-spatial organisation and land use) centres
on how people and their livestock use these reo
sources.

This chaptar begins with a general outline of
the assets of the three group ranches In terms of
land, people and IIvesto('\(. This Is followed by
sections describing the landscape, salls and veg·
etatlon. The discussion of the characteristics of
the climate, particularly rainfall, emphasises the
differences between the seml·arld north and the
arid south and the Implications of these for the
fodder resources and carrying capacity of the
rangelande.

4.1 Laoo, people and domestic
and wild herbivores

The study area comprised three group ranches.
Olkarkar, Merueshl a.nd Mblrlkanl, In eastern KaJI·
ado District (Flgur£' 4.1).

Olkarkar han higher densities of both people
and livestock than the other two ranches (Table
4.1)1. As aresuli, the amount of land available per
person and per livestock unit Increased from north
to south In the study area.

Wild herbivores add roughly 25 to 30% to the
livestock biomass In the study area. Grazers, e.g.
wildebeest and zebra, account for some 40% of
the wild herbivore biomass, or some 10% of total
livestock biomass (see Section 2.3.5: Herbivore
population).

4.2 Landscapes, solis and
vegetation

Landscapol

The distribution of different landscapo units In the
stUdy area Is shown In Figure 4.2. The charac
teristics of the units (their land·form, geology and
vegetation physiognomy) are IIstnd In Table 4.2.

T"e physiography of the whole study area Is
Influenced by the Chyulu Hills, which bound the
area to the east. The Chyulu Hills consist of an
upper·level plateau rising to an altitude of 2000 m
(unit 2), which Is surrounded by lava flows (unit 3)
and a mixture of smaller lava ridges, uplands and
footslopes (unit 8).

To the north-west of the Hills volcanic uplands
are prominent, rising to an altitude of about 1200

Table 4.1. Land, pooplo and IIvostock In throe group
ranchos.

Olkarkar Merueshl Mblrlkanl

Size (km2) 102 183 1350

No. 01 householdR 40 36 250

People 400 414 2700

Cattle 6500 5270 41500

Smallslock 6720 3170 19500

Land avallRblllty

halperson 25 44 50

hB/household 255 508 540

hB/TlU1 1.7 3.9 4.3

'Tropical Uveslock Unit lTLU) weIghs 250 kg (cattle .. 0.83
TlU In the north and 0.70 In the soulhj smallslock • 0.1 TlUj
dala from mld.June 1982).

SIock populations refer to census eSllmates of resident popu·
lations In June 1982 for Olkarkar and Merueshl, and to aerial
survey counls 01 all stook In December 1982 for Mblrlkanl
(King et ai, 1985). The latter were used because census
esllmales for Ihls ranch as awhole were not available.

1. The human and livestock popUlations shown In Table 4.1 apply to years of average rainfall only and not
to drought years. During the minor drought In 1982. most of Ihe people and IIvestook left Mblrlkanl (for
details, see Section 5.3: Walor utllll/atlon, grazIng pollems and slocklng roles). Evon tho northorn
ranches. which In normal yeara have a fairly aedenlary population, experienced emigration during the
severe drought of 1984 (Grandin et al. 1989).
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m (unit 6) with cones and hills another 100 m
above the roiling surface (unit 4). These uplands
are the principal landscape In Olkarkar and con·
tlnue Into the northern and eastern part of Meru·

Maasa1 harding

eshl Ranch. To the east of this area Is another
upland unit (unit 5), with solis developed over
basement complex; this unit covers most of the
adjacent Klboko Ranch.
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Table 4,2. Landscapa un/ls and /holr choroc/orlstlcs In Dos/am Ko/lodo Dis/rlci.

NeB

Map
location! km2unit Land·lorm Geology Vegatatlon .",

Hills Baaement complex Buehland, woodland and NW, OIgumtus mountain 4.1 150
(gns'") thlckete

2 UpperslopBl Volcanlo (Recont) Sub·montane graaelands Chyulu Hille 5.4 200

3 Lava flows Volconlo (Recent) Lava loreat Chyulu Hills 4.3 160

4 Conee Voloanlo (Pleletocene) Bueh· and grasaland North and Central 2,2 60

5 Uplands Baeement complex Buehed graaeland NE, Klboko 2.7 100

6 Uplends Volcanlo (Plelatocene) Open and buahed graeelanda Olkarkar and Marueehl 6.5 240

7 Uplands Volcanlo (Pleletocene) Bueh· and woodland South 10,8 400

8 Plaine Volcanlo (Recent) Open and buehed graee· Chyulu Hille, SE Mblrlkanl 9.5 350lande, patches 01 lava foreat

9 Plaine Volcanlo (Recent) Graealand SE, Mblrlkanl 3,3 120

10 Plalna Volcanlo (Pleistocene) Grassland NW, Poka 1,6 60

11 Erosional Basement complex Grasslands Central (Klboko, Merueshl, 5.4 200plains (with volcanlo ash) Mbuko)

12 Erosional Basement complex Bush· and woodland NW 8.7 320plains

13 Erosional Baeement complex Bushed and wooded graes· SW 8,5 240plains land

14 Erosional Baaement complex Open and bushed grassland EMblrlkanl 4.9 160plains (with volcanlo ash)

15 Erosional and Baaement complex Bushed grassland 5Mblrlkanl
piedmont and coltuvlum 10,3 380
plains

16 Piedmont and Colluvial and alluvial Wooded grassland and South
lacustrine deposits woodland 3.8 140
plains

17 floodplains Alluvial deposits Graesland Various
andbo"om· 8.9 330
land

18 Swamps Alluvial depoelts Graeeland South 1.1 40

ISee Flgure 4.2 for location of landecape unlta.
Sourca: Tauber (1983).

To the south and west of these uplands are
erosional plains over gneissic basement complex
(units 11 and 12); these extend south along the
western boundaryof Mblrlkanl (unit 13). These flat
or slightly undUlating plains are bounded In the
south by another series of volcanic uplands (unit
7), which arestudded with small Irregularoutcrops
of basaltic boulders. This unit forms the southern
boundary of Mblrlkanl ond extends south to the
foothills of KlllmanJaro.

In the central part ofMblrlkanl, erosional plains
form a lower-lying trough (1100-1150 m; units 14
and 15), merging with the Chyulu foothills to the
east. The Klboko river flows north-eastwards
through these plains. In the south, the plains are
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broken by the Klkarankot River and Its associated
swamps (unit 18) and lacustrine plains (unit 16).
The floodplains and bottomlands that flank these
river systems are shown as unit 17.

Solis

The diverse physiography of the study area has
resulted In awide range of solis, most ofwhich are
deep and fine-textured. On the volcanic uplands
and plains the solis range from stony Camblsols
on the upper slopes to dark, cracking Vertisols In
bottomlands and valleys. In the Chyulu ;illis the
main solis are Llthosols on lava flows, Andosols
on coarse ash deposits-and deep Luvlsols on the
flatter plains. Solis overlying gneissic basement

Maasal herdIng
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4.3 Climate

units, annual grasses and forbs were Important
but variable components of tho herbacoous layer.
Eragrostls clllanensls, E. tenulfolla, Dactylocte
nlum aegyptlaca, Arlstlda adscens/onls and A.
adoensls contributed SUbstantially to the biomass
In good rainy seasons, as did a plethora of annual
herbs (de Leeuw and Chara, 1985; Njoka, 1984).

Several grassland types also Included dwarf
shrubs and pererlnlal herbs, many of which are
Important browse plants for sheep and goats (de
Leeuw and Chara, 1985; Kamau, 1986). These
shrubs and herbs were more common on sandy
salls over basement complex than on heavy salls
and were more abundant In Intensively grazed
areas. Thus. such perennials were commonest In
units 5, 11, 12 and 13 and In overgrazed portions
of unit 15 along the pipeline In Mblrlkanl.

It Is difficult to assess the extent to which the
species composition of the herbaceous layer af
fects the grazing potential of the different land
scape units. The productivity of the different
grassland types was much confounded with rain
fall events (I.e. localised showers or storms) and
with past use (see Section 4.5: Water resources
and Section 5.3: Waterutilisation, grazing patterns
and stocking rates). However, species compo
sition Influenced the graZing habits of domestic
stock. This was demonstrated by Semenye (1987)
who. over three seasons In 1983, recorded the
forage species selected by grazing cattle in five
locations In the study area. He found that, across
seasons and locations, Chloris roxburghlana,
Dlgltarla macroblephara and Pennlsetum mez/
anum together made up 50 to 70% of the animals'
diet. This appeared to be related to the abundance
of the species In the study area (Table 4.4). Klbet
(1986) made similar observations at the National
Range Research Station. Klboko.

The study area straddles the semi-arid and arid
zones (zones V and VI: see Section 2.1: Agrocll
matlc zones andlivestock-carrying capacity). The
northern ranches and the eastern part of Mblrlkanl
are situated In the semi-arid zone; the remainder
of Mblrlkanl Is In the arid zone. Most of the study
area Is classified as "Lower Midland Ranching
Zone", where ralnfed cropping will succeed only
In seasons In which rainfall Is exceptionally good,
I.e. above average andlor well distributed (Jaet
zold and Schmidt, 1983).

Rainfall Is distinctly bimodal throughout east
ern KaJlado. The "first rains" fall from October to
December and the "second rains" fall from March
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Woody Per cenl 01
cover (%) 10101 araa

Derived from Tauber (1983).

complex are generally sandy, well drained and
susceptible to erosion. The plains In the central,
driest part of Mblrlkanl feature dark clays with
vertic and sallne-sodlc properties (Touber, 1983).

Vegetation

Treeless grassland covers more than 40% of the
study area (Table 4.3), Including large parts of
Olkarkar and MerueRhl (unit 6) and almost all of
the eastern part of Mblrlkanl (units 9, 14 and large
parts of unit 15).

Woody cover Is found on units over basement
complex, such as the northern plains and uplands
(units 5 and 12). The southern fringe of Mblrlkanl
Is also somewhat more wooded; bushland Is
largely confined to the basalt outcrops on the
volcanic upland (unit 7), but there are extensive
Acacia tortllls woodlands on the lacustrine plains
(unit 16). There are also patches of acacia wood
lands along the Klboko river. Dense forest occurs
only on lava flows In the Chyulu Hills.

Many woody species have been identified In
the area (see, for Instance, de Leeuw and Chara,
1985; Touber. 1983; Kemel, 1982), but the pre
dominant species In most parts of zones Vand VI
are Acacia melilfera, A. tortllls, A. nublca, A. ancl
stroclada, A. nllotlca, Commlphora rlparla, C. af
rlcana and Balanites aegyptlaca. Less
drought-tolerant species (e.g. Combretum, Gre
wla and Premna) are confined to zone IV and
occur mostly In unit 1.

The species composition of the herbaceous
layer Is fairly uniform across the study area, de
spite the diversity of the landscapes and salls.
Four principal grassland communities were distin
guished. based on the dominant genera (Chloris,
Dlgltarla, Pennlsetum and Sporobolus), but many
species occurred widely (Table 4.4). Data from
permanent transects In the Kaputlel area showed
the same tendency of uniform species compo
sition across sites (NJoka, 1984).

Although perennial grass species made up
most of the grazable biomass In most landscape

Maasal herding 45
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Table 4.4. Poronnlal orass compositIon of four orass/ond Iypos.

North South

Plalnsluplonds Uplands Bottomlands Per cant aoleetod
Spaelos (6+ 10") (11+ 12) (7) Uplands (9) Plains (115) • In grazing dlotb

Allsl/da konlonsls H H H H 6

Bol/"loel,loo Inseulpla H H H 2

Conchrus cll10rls HH HH HH 2

Chloris roxburg/,'ono HH lCHH H lC HH 20

Ch~sopogonauchorl H HHlC lC 3

Cynodon dooty/on H H H H

C. plocloslaohyus H H H lC 7

Dlgltarla macroblophara HHH HH H H lC 16

D.sco/arum H

Ennoopogon mauroslochys H

Eragrosl/s suporbo H HH

Eus/ochys paspaloldos H HH

fschaomum afrum HH

Llnlonla nu/ons HH

Ponnlso/um massalcum H

P.mozlanum HH lCHH lClC 19

P. slramlnoum HlC

Sporobolus flmbrlalus HHH H HlC 6

S.loclados lCH

Thamoda /rlandra H H

- • rare or absent: lC .. occasional: HH • common: lCHlC • abundant.
"Landscape units: see Table 4.2 and Figure 4.2.
bAdsptod from Semenye (1987).

to May. There Is a short dry period during January
and February and a long dry season from June to
early October. The growing season In the study
area thus runs from October to May, with ahiatus
of variable duration In January and February.

Annual potential evaporation Is about 1950
mm, giving a moisture Index of 0.31 for the mean
annual rainfall of 616 mm at Maklndu, a meteoro
logical station In zone Vnear the study area. Dally
potential evaporation ranges from apeak ofabout
6.0 mm In January and February to a low of 4.5
mm forJuneand July In the longdryseason. Mean
maximum temperatures for these two periods are
300e and 26°C respectively and the mean minima
are 19°e and 14°C. Absolute minimum tempera
ture can go as low as 8°e (Musembl, 1986).

Figure 4.3 Illustrates the patterns of rainfall In
the stUdy area between 1979and 1984. The steep
north-south rainfall gradient Is evident.

Rainfall- was above -average In much of the
study area for most of the late 1970s.ln the north-
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ern part, climatic conditions remained close to
normal through 1983, while the south experienced
a minor drought for most of 1982; this was termi
nated by good rains In late 1982. A second, major
drought affecting the whole study area started
early In 1984 after avery short rainy season In late
1983 and very little or no rain In early 1984.

4.4 Rangeland production

The general relationships between herbage pro
duction and carrying capacity were discussed
briefly In Chapter 2 (see Section 2.1 :Agrocllmatlc
zones and livestock-carrying capacity). It was
noted that amount and distribution of raInfall are
the prime factors determining herbage pro
duction, but that availability of herbage Is strongly
Influenced by grazing pressure In previous
seasons. The following sections elaborate on
Ihese relationships, In particular as they apply to
the forage supply of the study area.

Maasal hardIng
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FIgure 4.3. Soasonal raInfall 01 four slloaln oas/orn KaJlado Dls/rlol, 1079-84.
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4.4.1 Biomass yield, rainfall and
growing season

Relationships between seasonal rainfall and bio
mass yield have often been used to predict forage

Maasal hordfng

1979/80 80/01 81102 82183 03184
VII'

availability. Oeshmukh (1984) calculated an aver·
age ungrazed yield of B kg OM/ha per mm of
rainfall for some major grassland types In eastern
and southern Africa. Braun (1973) and Sinclair
(1979) recorded average yields of 4 to 6 kg OM/ha
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Table 4.5, arozablo slandlng biomass In nortlrom and
soulhorn parts o( oos/orn Ko/lado Dlslrlcl.
1982183.

Similar patterns of herbage growth were re
corded after the rains In late 1984 that broke the
1983/84 drought. More than one third of the 160
plots sampled had more than 2.5 t DM of standing
biomass per hectare. Regression of standing bio
mass on plant cover Indicated yields of 3 t DM/ha
at 80% plant cover, similar to values observed by

. van Wljngaarden (1985) for a seasonal rainfall of
250mm.

A profile of herbage availability waG con
structed for the northern and southern parts of the
study area. The amount of forage available In ths
north (northern Olkarkar) rarely fell below 1 t
DM/ha except towards the end of the long dry
season of 1982 and during the 1983/84 drought

The good rains In late 1982 (first rains of
1982/83) resulted In conslderablo horbage growth
throughout the study area. In the north, standing
biomass In ungrazed swards Increased In Novem
ber 1982 from about 1.0 to 1,7 t DM/ha and
roached 3.4 t In lato January 198.'3 (Table 4.5).
Similarly, In the south (eastern Mblrlkanl), standing
biomass rose from about 1 t DM/ha In early No
vember to 1.9 t DM/ha In early 1983 (Table 4.5);
showers In February pushed yields up to nearly 3
t/ha In April. In response to these rains, plant cover
In Mblrlkanllncreased quickly. Dense cover (over
60%) was recorded In the north-east along the
foothills of the Chyulu Hills, along the river valleys
In the south and south-east and along the Klboko
River In the north-west. Regeneration of plant
cover was much poorer In central Mblrlkanl be
cause It had been overgrazed and because of the
prevalence In that area of sodIe and saline solis.

SE .. standard error.
n .. number 01 samples.

940 1009

South

Orazable
biomass

(kg DMlha)

n Mean SE

13 1850 270

13 2870 360

960 170

6 1710 210

North

Orazable
bIomass

(kg DMlha)

n Mean SE

14

16 3370 210Late January
1983

Late April 1983

Early November
1982

Late November
1982

Period

per mm In the Serengetl Plains. Data given by
Potlor (1985) Indicate yields of 4 to 7 kg DM/ha per
mm, Increasing with rainfall, for Themeda grass
lands of the Athl Plains (de Leeuw and Nyambaka,
1988). Van WIJngaarden (1985) recorded similar
yields In Tsavo National Park. The Tsavo study also
demonstrated the Importance of soli type and
plant cover. Yields were 30 to 55% greater on
deep, well drained sandy clays than on shallow
gravely solis, and Increased threefold as grass
cover Increased from 20 to 80% (van WIJngaarden,
1985; de Leeuw and Nyambaka, 1988).

Other workers have related biomass pro
duction to estimates of dally growth during the
growIng season. Bille and Heemstra (1979) esti
mated agrowth rate of 30 kg DM/ha per day In the
ILCA study area, while Braun (1973) In the Ser
engetl Plains found that dally growth rate In
creased from 15 kg DM/ha In short grasslands to
32 kg DM/ha In vegetation types wllh tall grasses.
Dala from Potter (1985) showed dally growth rates
of 20-30 kg DM/ha for rainfall of 300-400 mm per
season, decreasing to 10-15 kg DM/ha per day for
rainfall of 150-250 mm per season. Dally growth
rates based on Potter's (1985) data have been
used to vstlmate long-term forage supplies (see
Section 10.1.1: Fodder resources). Primary pro
duction In the three group ranches was surveyed
several times between 1980 and 1984.

In 19BO-81 standing biomass was measured
on all three group ranclies at the end of three dry
seasons (October 1980, March 1981 and October
1981) and at the end of one rainy season, In June
1981 (Bille and Chara, 1981). Standing biomass
was generally less than 0.5 t DM/ha at the end of
the dry seasons except In river valleys and for
grassland over Vertisols, where yields reached 1
t/ha. The response to the rains In early 1981 was
low. In the northern ranches, standing biomass
averaged about 0.7 t/ha In June 1981, ranging
from 0.4 to 1.1 t depending on the level of over
grazing and soli type. The lower rainfall In the
south was reflected In less standing biomass on
Mblrlkanl than on the northern ranches.

Allowing for the amount of herbage removed
by grazing, Bille and Chara (1981) estimated net
primary productivity at BOO-900 kg DM/ha, about
2-3 kg/ha per mm of rain or 15 kg/ha per day for
a growing season receiving 250-350 mm rainfall.
These growth rates are lower than those quoted
above, which the authors attributed to the high
grazing pressure on the ranches: at least one third
of Olkarkar and half of Merueshl was seriously
overgrazed, which resulted In low plant cover and
consequent poor response to rainfall.

48 Maasa1 herding



PN do Loouw n,o study oroo: Blophyslool onvlronmont

Figura 4,4. Soosonoltronc/.ln biomass oval/ability In 11'0 norll'om and sout/lom parts of tho sludyoroo, 1900-04•
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(Figure 4.4). Yields were generally much lower In
Mblrlkanl than In Olkarkar (Figure 4.4); the high
yields shown In Table 4.5 were mainly confined to
the eastern part of the ranch, where solis were
more fertile and grazing pressure was low.

4.4.2 Forage quality
Forage supplywas monitored using aerial surveys
and ground sampling. The latter, carried out be
tween January 1982 and June 1983, Involved
determination of both amount and quality of
standing biomass. These studies were com
plemented by comprehensive analyses of the nu
trient content of extrusa from oesophagally
flstulated cows grazing with local herds over three
seasons In 1983, between February and October;
In five grazing locations covering all three group
ranches (Semenye, 1988).

Crude protein content

During the growing season, mean crude protein
content of clipped and grazed herbage ranged
from 11% In the first rains to 7.5% during the
second rains. Contents of up to 16% were
measured In new regrowth with yields of less than

Moasal harding

0.5 t OM/ha (Figure 4.5). Crude protein content fell
by about 1%a month as the herbage matured and
bulked up, failing to 4-6% In dry grass and litter.

In all seasons the crude protein content of
leaves was higher than that of stems and leaf
sheaths (Semenye, 1987). Leaves formed 70-80%
of the diet of grazing cows during the growing
season and 40% of the diet during the dry season.

Protein content was closely linked with the
amount of standing biomass. During growing
seasons In which rainfall was good (e.g. 1982/83)
leaf protein content fell from about 10% when
there was 1 tonne OM of standing biomass .per
hectare to about 5% In mature stands of 2.5 t
OM/ha. Thus, the good rains In late 1982 (first rains
of 1982/83growing season) resulted In there being
In January-February 1983 a large amount of
standing biomass that contained only 4.5% crude
protein.

The crude protein content of extrusa from fls
tulated cows differed markedly between ranches.
During the second rains of 1982/83, cows In north
east Olkarkar consumed a diet containing 13.0%
crude protein compared with 8.5% crude protein
In the diet of cows In south-west Mblrlkanl. This
difference was due In part to better rainfall In the
north of the study area leading to a flush of herb·
age growth, but was also related to differences In
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Figure 4.5, Nllrooon oon/onl 01 oroan nnel dry IIallluoo ovor /Iva ooaoono, Jarlllory '08210 Juno' 983.
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salls and species composition of the herbaceous
layer. On average, herbage growing on deep ba
salt salls contained 40% more crude protein than
herbage growing on solis over basement com
plex; unfortunately, Interactions with season and
dlfferencRs In sampled standing biomass do not
allow a firm conclusion (Semenye, 1988).

DIgestibility

In vitro digestibility changed much less between
seasons than did crude protein content. During
growing seasons, Ingested leaf herbage had an
average digestibility of 54%, with short-lived peaks
of up to 65% In very young growth. Late In the dry
seasons digestibility fell to 46%. At other times,
when both mature, dry herbage and green herb
age were present, extrusa were between 45 and
50% digestible, depending on the degree of selec
tion animals practised (Semenye, 198B). As ex
pected, In vitro digestibilitywas closely correlated
with crude protein content (r =0.86). ThUS, since
these two factors are the main determinants of the
nutritive value of range forage, subsequent dis
cussion refers to crude protein content alone as
an Indicator of nutritive value.

Mineral content

Minerai. contents of extrusa from. flstulated cows
were generally above minimum required levels for
callie (Semenye, 19BB), although copper content
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was marginal at one sample site at 4.2 ppm. In
whole-plant samples phosphorus content ranged
from 0.25% In dry herbage to 0.50% In green
growth (de Leeuw, unpublished data), well above
the minimum of 0.1 B% required by cattle for
growth. As with other nutritive characters, P con
tent was highest In plants grown on volcanic salls.

Seasonal trends

These data on nutritivevalues of forage were used
to analyse the forage supply situation further. Two
additional data sets were complied by estimating
monthly quantity and quality lor good and bad
years. The first set provided average digestibility
and crude protein content by month. To Illustrate
the variability between year-types, the parameters
are given lor a lalrly good and a poor rainfall year,
roughly Indicative of the grazing conditions In the
north and In the south of the stUdy area (Figure
4.6). Although differences between years are pro
nounced, the annual curves follow similar trends.
In a good year the herbage contains an average
of B% or more crude protein for 8 months, com
pared with only 5-6 months In a poor year.

At the onset of each raIny season there Is a
rapid Increase In the amount of high-quality bio
mass concomitant with the rapid disappearance
of old standing herbage left over from the previous
season (Figure 4.6). As the rainy season pro
gresses the crude protein content of the herbage
declines and old standing forage continues to

Maasal harding
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disappear, At the end of the rains only medium·
and poor·quallty forage remains.

The supply of crude protein clearly differs
markedly between year·types, In agood year sup·
plies of good·quallty forage exceed 1t DM/ha for
6 months (November-January and March-May),
compared with only 2 to 3 months In a poor year,

In conclusion, the nutritional status of Maasal
cattle Is strongly Influenced by the duration of the
alternating dry and wet seasons and the resultant
fluctuations In forage quality and supply. Due to
the relatively high fertility of the predominantly
volcanic salls, minerai content of forage was quite
high. Hence, shortage of forage seems to be more
limiting than the qualityolthe forage available (see
Section 10.2,1: Stocking rate and herd size),

4.4.3 Carrying capacity

The long·term carrying capacity of agrocllmatlc
zones V and VI, within which the group ranches
are located, has been estimated to be between 3
and 7ha per250 kg tropical livestock unit (Section
2.1 :Agrocllmatlczones andIIvestock·carrylng ca
pacity). However, such average estimates maynot
be very useful given the large between·year dif
ferences In grazing resources.

The carrying capacity of grazing land Is deter
mined from:

• the amount of forage available per unit area
within a specified time period;

• forage requirements of the herbivore popu
lation by species:

• forage allowances In relation to animal require·
ments and to safeguards aimed at ensuring
sustained rang'! productivity;
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• availability of forage to the herbivore popul·
atlon as determlneCl by location or distance.

Forage availability

The amount of standing biomass at the end of a
growing season was estimated for Olkarkar and
Merueshl (Table 4.6), These estimates are lower
than the yields given In Table 4,5 and Figure 4.4
mainly because the estimated yields were ad
Justed to allow for average plant cover on each
ranch.

Table 4,6. End·of-soason standing biomass (kg OMlila) In
rolatlon to growing soason and rainfall. Olkar·
kar and Morllosill,

End-ol·season standing biomass
(kg DM/ha)

Ralnlall (mm) Olkarka,l Me,ueshl2

100 500 240

200 1000 480

300 1500 720

tBased on 50% plant cove, and a ,alnlall use efflcloncy (RUE)
0110 kg DM/ha.

2Based on 30% plant cove, and an RUE of 8 kg OM/ha.

Forage requirements

Assuming an average dally dry-matter Intake of
2,5% of bodywelght (Boudet and RiViere, 1968;
Minson and McDonald, 1987), each tropical live·
stock unit (TLU) will consume 6.25 kg of forage dry
matter dally or 2.3 t OM annually.

Forage allowance

The rate at which herbage disappears Is higher
than animal Intake because ofwastage and tramp·
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ling. Thus, forago allowanco was sot at 10 kg
DM/TLU per day (3.6 t DM/TLU por yoar), 1.0. a
ulilisalion rato of 62.5%. Tho Incroase In dally
allowanco ovor forago Intako Is related to tho
'propor-uso factor', I.e. tho maldmum rate of utili
sation for sustainable rangoland uso. The most
common 'proper-use factor' Is a utllisetlon rato of
50% of standing herbage yield; this gives a horb
ago allowanco of 12.5 kg DM/TLU per day or 4.6 t
DM/TLU per year. Applying this 'flllfe' allowance to
the stocking rate for KaJlado District as a whole
(3.3 ha/TLU In 1983; Bee Secllon 2.3.5: HerbIvore
popUlation) Indicates the need for an average
annual forage yield of 1.4 t OM/ha. A dry-molter
disappearance rato of 10 kg DM/TLU perday gives
a required yield of 1.1 t DM/ha per year.2

AccessIbilIty of forage supplies

Factors that modify the actual amount of forage
that Is accessible to livestock Include distance
from water, disease hazards, palatability and type
of species present (e.g. the proportion of woody
species In the biomass) (see Section 5.3: Water
utilIsation, grazIng patterns and stockIng rates).

Safe stocking rate

The safe stocking rate was calculated from forage
reqUirements over tho long dry season as this Is
the most critical period In terms of forage supply.
Itwas assumed that the amount of standing forage
available for dry-season use Is determined solely
by the second rains (March-May), I.e. no forage Is
carrIed over from the first rains. The dry season
usually lasts 5 to 7months.

For a herbage allowance of 10 kg DM/TLU per
day, safe stocking rate for Olkarkar varies from 1.0
haITLU when a good rainy season (300 mm) Is
followed by a 5-month dry season to 4.2 ha/TLU
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whon apoor rainy seasrm (100 mm) Is followed by
a 7-month dry soason (Tablo 4.7). The tCltal
amount of stock that can bo safely carrlod on lho
10000 ha Olkarkar ranch thus varieD from 10 000
to 2400 TLU. Tho predicted ylolds of horbage for
Merueshl ranch aro about half thoso for Olkarl<ar
(Table 4.6): the safo stocking rate for this 18300
ha ranch thus rangos from 2.1 to 8.75 ha/TLU, or
8700 to 2100 TLU.

Table 01.7. Mlnlmllm land roqulromonl (/,o/TLU) lor Ollrar·
kor In rolol/on 10 .oo.onol ralnloll and durollon
01 .ubsoqllonl dry Dooson.

Dry·laalon langth (months)

_~llall (m!!!). 5 6 7_

100 3,0 3,6 4.2

200 1.5 1,6 2.1

300 1.0 1,2 1.4

In Olkarkar the long dry season lasts, on aver
age, about6months and the second rainsaverage
about 200 mm. Thus, a dry-season stocking mte
of 2 ha/TLU could be maintained In most years,
but would have led to shortage of forage In
1980/81 (Bille and Chara, 1981) and towards the
end of the long dry season In 19823. In Merueshl
the long dry season commonly lasts up to 1month
longer than In Olkarkar and rainfall In the second
season averages 150 mm. Thus, astocking rate of
4 ha/TLU would be safe In most years, but would
have led to serious shortages of forage In 1980/81
and during the dry spell In 1982.

It Is difficult to estimate the safe stocking rate
for Mblrlkanl because much of the ranch Is too far
from the water pipeline (the main source of walor)
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2. The 'proper-use faclor' Is based on the concept that there Is a certain rate of defoliation above which
the sustained productivity 01 range vegetation Is Impaired. Van Wljngaarden (1985) In Tsavo National
Park (350-500 mm rainfall) demonstrated that when more than 45% of the dry-season bloma88 was
removed, perennial plant cover during the following rainy ssason was ,educed, while below this level
of removal, plant cover Increased. In contrast Po«er (1985), working In the somewhat higher rainfall
area 01 the Themeda grasslands of the Athl Plains. showed that long-term productivity was'not reduced
even at a very high defcllatlon rate (cutting every 3weeks at a height of 5 cm) or when grasslands were
continuously grazed at a stocking rate of 2 haITLU. These contrasllng observations have Implications
for assessing the long-term carrying capacity of the Maasal group ranches (see Secllon 10.2.1: Slacking
role end herd size, for long·term Implications).

3. Sloane (1986) used ths length of the growing season to esllmate carrying capacity of rangslands In
Kenya, but arrived at much lower values. For Instance, for a growing period of 3 months, a stocking rate
of 6 halTLU was allowed. This translates to aconservallve ullilsalion ofonly 25% of the standing biomass
as compared to 62,5% allowed In the present study. It appsars that Sloane chose conservallve values
as long-term averages to provide su/llclent margins for sealons of below·normal rainfall, to allow for
the often large proportion of unpalatable species In the available biomass and for extensive areas 01
low herbage productivity (see Section 2.1: Agroel/mallc zones and Ilvesloek·carrylng capacIty).

Maasalherding
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to be grazod (see Section 5.3.3: Grazing patterns
and stocklna rates In the southern rancll). Areas
within reach of the pipeline have been seriously
ovorgrazed. Rainfall during the second rains rarely
exceeds 200 mm and was much loss In 1982 and
1084, Thus, while In good years astocking rate of
4-6 ha{TLU maybe safe, more than 10 ha{TLU may
be needed after poor rains,

4.5 Water resources
The most Important structure supplying water to
the study area Is the pipeline that cuts through
western Mblrlkanl and skirts Merueshl on the west
(Figure 4.7). There are several pUblic wator outlets
from the pipeline, some with storage tanks, but
private outlets are Increasingly Important. During
1983··84 at least 15 private connections, some
with storage tanks and most with water troughs,
werelnutalled between Makutano and Olundl over
less than 15 km. In Merueshl at least three private
Installations had been completed by 1984, There
Is a second, smaller pipeline system around the
Ambosell National Park. Other man·made water
sources Include boreholes along the Klboko River
and In the north·west of the study area,

There are several other permanent water
sources serving the stUdy area. Some have been
Improvod by man. The most Important of these Is
Simba Springs, which provides water to most of
the stock on Olkarkar and Klboko group ranches,
similar springs near Klboko town, and the man·
made shallow wells In the Klboko River on the
border between Klboko and Merueshl group
ranches. The swamps that form ihe southern
boundary of Mblrlkanl Group Ranch are also a
permanent source of water, Those farthest west
drain Into Lake Ambosell; the rest drain Into the
Looltureshl River and thence Into the Tsavo River.

Most of Merueshilies within 5 km of a perma
nent water source, compared with only a quarter
of Olkarkar. There Is no permanent source ofwater
In eastern Mblrlkanl and more than 60% of this
ranch Is more than 5 km from a permanent water
source (Figure 4.7).

Two types of seasonal water source are Import
ant In the study area: pools In riverbeds and
streams, and ponds. Pools are found In riverbeds
following the flash floods that occur after heavy
rainfall. Ponds are common In areas underlain by
basement complex, such as Klboko Ranch,
Mbuko Ranch (west of the pipeline) and along the
northern end of the Chyulu foothills. Six ponds
Were used In Merueshl In good rainfall seasons
during the study period. Olkarkar has few ponds

Maasal harding

bocause of Its volcanic goology. Ponds along tho
Chyulu Hills rarely fill up becauso tho volcanic ash
doposlts are very porous and only vory hoavy
storms leave standing water,

Tho availability of wator Is an Important facet of
the Maasal production system and wator facilltlos
and watering management are discussed further
In subsequent chapters: In Chaptor 6 (Labour and
livestock management), the effect of the location
of water points on resldenco and land utilisation
patterns: In Chapter 7 (Productivity of cattle and
smallstock) ,the relationship to labourand herding
management; and In Chapter 11 (The potontlal for
Improving the livestock production and welfare of
the pastoral Maasa!), the possible Improvements
to the existing facilities.
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Chapter 5

The study area: Socia-spatial organisation and
land use
B EGrandIn, PNdo Loouw and I 010 Paslla

Poor 7.7 (60%) 9.0 (S7%) 13.2 (S2%)

Medium 9.9 (56%) 11.4 (66%) 10.2 (65%)

RIch 14.0 (62%) 16.2 (62%) 11.6 (63%)

'Rich • ~ 13 Tropical Llveatock Units (TLU) per active adult
male equivalent (MME); medium. 5-12.99 TLUlMME:
poor • < 5TLUlMME.

whom were from tho nucloar family, 1.0. tho pro
ducer, his wives and childron (loblo 5.1). Tho
organisation of housoholdcl III moro fluid In Mblrl·
kanl, which made It mora dllflC~lt to determine
household size and compcmltloll ,As a reSUlt, no
clear relationship was found b&tween wealth and
household size, However, as In the northern
ranches, rich households tended to haveasmaller
percentage of members coming from the nuclear
family than did poor households.

Avorago "ollso/Iold slzo and proportion 0/ nil·
claar mombors In "OIlSO/,Old by woo/lll closs
and ranclr,

Two factors largely determine strategies for, and
constraints on, livestock production In tho otudy
area: the group ranch to which the producor Is
affiliated and the wealth class of tho housohold,

This chapterdescribes the soclo-spatlal organ·
lsatlon In the study site, Including the household,
tho boma and the neighbourhood, and the Inter
actions between residence patterns and resource
utilisation.

The data presented were collected between
1980 and 1983, usually from sample households
only, but sometimes from the whole popUlation.
Since household composition, livestock holdings,
residence and hdrdlng patterns and the distri
bution of people and animals change over time,
the numbers of livestOCk, households, bomas etc
may not be consistent throughout. However, un
less otherwise noted, the general patterns de
scribed pertain to the whole period under stUdy,

Table /l.1.

Wealth cillas1 Olkarkar Merueahl Mblrlkanl

5.1 The household and the boma

5.1.1 Household size and
composition

In the northern ranches (Olkarkar and Merueshl)
there was a clear correlation between wealth
(measured In terms ofTropical Livestock Units per
active adult male equivalent - TLU/AAME; see
Section 1.3,2: Producer heterogeneIty and sam
pling desIgn) anJ household size and compo
sition. Rich households had 80% more p-jQple
than poor households, a smaller perceliiage of

Forty per cent of all households had resident
mothers, step-mothers or siblings of the house
hold head, Married sons remained with their
fathers In 17% of all households, most commonly
In richer households. Aquarter of 110useholdshad
dependants who were not members of the nuclear
famlly2; these are people who are Incorporated
Into the household because they have Insufficient
resources to be self-supporting. In general, the
wealthier the household the more dependants i:
had. Dependants represent a fairly broad 'Jpae:·
trum of relationships to the household head. -j"here

1. For example, It was common In Kisongo lectlon (which Includea Mblrlkanl) to lind brothers who did not
separate their lamilies and anlmsls aller the death 01 their lather, although each had hie own Inheritance.
Howsver, as each had the right to make decisions and to separate, they were dellned al leparate
houleholds,

2. For the 24 dependency relatlonlhlps lor which Inlormatlon Is available, the lollowlng Is the distribution:
six brother's lamIlles, lour Ilater's lamllles, lour othsr agnatlcally related lamllle., three returned marrlsd
daughtera, three mother's kin, one wile's kin, two other In-laws, one a father'slrlend (the dependency
relationship was Inherited).
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wero more dependants In Olkarkar than In other
ranchos, but tho reason for this Is not known.

Forty per cent of housei ;\~lds borrowed chll
dron to help with herding or domesllc tasks.3 Tho
number of children borrowed did not diller be
tween Olkarkar and Merueshl or among wealth
classes, but poor households lent more children
than did rich householdlJ (1.6 vs 0.4 children).
LendIng of children was not well recorded on
Mblrlkanl.

Massal households tradillonally Joined with
othors, living together In asingle boma, for various
domesllc and livestock management tasks, es
pecially herdIng. There Is an Increasing trend to
ward Indlvlduallsatlon In residence and
producllon, especially among the Kaputlelln the
north olthe study area. In 1981 there were several
single-household bomas on Olkarkar and Meru
eshl, but only one on Mblr/kanl (Table 5.2).

5.1.2 Doma size and composition

Bomas In Maasalland traditionally comprised 6to
12 households (Jacobs, 1965; Njoka, 1979), but

Table 5.2. Rosldonoe typos 01 ssmplo hOl/soholds by
woa/lh class and ranch.

Wealth Residence
class' type Olkarkar Merueshl Mblrlkanl Total

Poor Alone 0 2 0 2

With
8 4 6 18others

Medium Alone 2 5 0 7

With 5 5 10 20others

Rich Alone 3 3 7

With
6 3 7 16others

Total Alone 5 10 16

With 19 12 23 54others

IAlch .. ~13 Tropical Uvestock Units (TLU) per aellv. adult
male equivalent (AAME): medium .. 5-12.99 TLU/AAME;
poor .. <5 TLUlAAME.

Be Grt/mil", P N d" Lool/w anti I010 Pasllll

boma
4

size has docllnod rapidly In tho past 20
years. By 1980, no boma In Meruoshl had more
than throe households (Table 5.3), although 45%
of households In Olkarkar and 60% of households
In Mblrlkanl were In bomas of 4 or more house
holds. In 1980 the mean number of households
per boma was 2.7 on Olkarkar and 1.8 on Meru
eshl. which are In Kaputlelsectlon, compared with
3.5 In Mblrlkanl, which Is In Klsongo section. Be
tween 1980 and mld-19B.1 the pressure for subdi
vision of Olkarkar ranch resulted In several bomas
splitting (Grandin, 1987) and the mean number of
households per boma on this ranch fell to 1.8. On
Merueshl the numbor of households per boma fell
slightly to 1.6 In mld-1983, while on Mblrlkanl
boma size remained essentially unchanged (3.5 In
1980 and 3.6 In 1983).

More households were sedentary In Kaputlel
section than In Klsongo section. In 1981 more than
90% of Kaputlel household heads were livIng In
their emparnat (the area where their fathers and
grandfathers had lived), and the mean age of
bomas was more than 3 years. In Klsongo, only
46% of household heads were living In their em
parnat; the mean age of bomas was about 1year.

In 1980 Maasal were stili using a wide range 01
relationships to loin bomas (Table 5.4). Producers
In Olkarkar used a wider range of relationships
than did those In the other ranches but close
agnates tended to remain together when bomas
subsequently divided, while less-closely related
households left. In Merueshl, the trend to live with
agnates was alreadywell established. In Mblrlkanl,
about half the households Joined brothers, the
other half Joined friends.

As boma size declined In the north, so too did
cooperation In herding and other routine manage
ment activities. This and other local Implications
of sedentarlsatlon and Indlvlduallsatlon of pro
duction are discussed In more detail In Section
5.2.2 (Neighbourhoods and reserved grazing
areas) and Chapter 6 (Labour and livestock man
agement).
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3. The arrangement may be ashort·term emergancy measure, but Is more often a long-term one, with the
child staying In lhe household 01 the borrower unlll marriage, In v.hlch case the borrower assumes the
responsibility to leed, clothe, and h.lp wllh required ceremonl81 (clroumolslon, marriage).

4. Although decline has been a long·standlng process, It Is ol.ar that In Kaputlelthe blggeat decrease In
boma alze and lhe emergence 01 slngle.housahold bomas came after the establishment 01 the group
ranches. These phenomena Rem related to the desire to stake a claim should subdivision of group
ranches occur, and 10 a lesser .xtent, to Increasing Indlvlduallsatlon of producllon (see Section 3.3.7:
Pressure for tubdlvlslon of group ranches). Group rsnches In the Klaongo ares are much newer:
subdivision Is not an Issu.ln that area, and bomas on the whole are larger and lhus more diverse.
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Table 6,3. Dlslrlblll/on 01 boma SilO on O/karkar, MOrlloslll amI Mblrlkmrl orollp runo/,os, '000.

Hou80holds Por oonl of houooholds by boma slzo Par oonl of bomas by 81zo oatogory

por boma Olkarkar Moruoohl Mblrlkanl Olkarkar Merue8hl Mblrlkanl

1 16 21 4 42 39 13

2-3 39 78 36 33 61 46

4 or more 45 60 25 40

Tolal 33 33 53 12 18 15

tFor 1980: based on Ihe slnglo closesl relationship 10 any
other housohold In tho boma.
2Falher. brother. falher's brolher 010.

Relationship Olkarkar Merueshl Mblrlkanl

Clan 30 5 2

Close agnat02 17 64 51

In·law 17 11

Frlond 17 21 47

Other 17

Tablo 5.4. Relal/onshlps used In /olnlno boma8 on Olkar
ka" Marlloshl nnd MlJ(rlknnl orolip ranohos l

•

Por conI of 10101 rocordod by ranch

• Proximity to schools and, occasionally, outlets
for milk sales.

• Previous relations with potential neighbours.
Longer-term considerations differed between

the north and the south of the stUdy area because
of differences In the mobility of households. De
spite their high mobility, Mblrlkanl producers try to
maintain a residence In their emparnat. In the
north, the desire to stake a land claim and to
choose a place one would like to settle perma
nently are more Important considerations. In the
north, for establishing a new boma, choice Is
largely circumscribed by the prior existence of
other bomas and %p%lls.

5.2 Residence patterns

5.2.1 Introduction
Producers select a neighbourhood (and aboma)
that best meets their goals, the needs of their
animals and the preferences of their family. Herds
need access to water and pastures, while families
like to be near water, shops, schools and friends.
The relative Importance of these needs and
desires In determining where to settle varies con
siderably with scale of production. For example,
poor producers require less grazing than rich pro
ducers and are thus more likely to base their
decision on where to settle on proximity to water
and schools. They may, however, have to settle
where there Is a kinsman willing to help support
them. In contrast, availability of grazing Is of pri
mary concern to richer households; finding suf
ficient grazing In a dally orbit Is a qualitatively
different problem for 500 cattle than for 50 cattle.

The most Important short-term considerations
In choosing a place to live are:
• Proximity and freedom of access to water for

human and animal consumption, the quality
and the reliability of the supply and the labour
necessary to extract and transport the water.

• Proximity to good grazing, the degree of com
petition from other livestock and wildlife, and
the type of the terrain and fodder available
between the boma and the water point.

• Availability of reserved grazing areas

Mansnl herding

5.2.2 Neighbourhoods and
reserved grazing areas

Nefghbourhoods

Residential locations were close to permanent
water sources on all three ranches (Figures 5.1
and 5.2). On Olkarkar; all five neighbourhoods
were within 7 km of Simba Springs, leaving almost
half the ranch without human settlement. On
Merueshl, seven of the eight neighbourhoods
were within 5km ofawater source: fourwere close
to the pipeline on the western side of the ranch,
three were In the north-east corner of the ranch
and relied mainly on the shallow wells and bore
holes associated with the Klboko River. Of the nine
neighbourhoods In Mblrlkanl six were close to the
pipeline, while the other three depend on the KI·
karankot River.

Neighbourhoods In Olkarkar comprised an
average of three bomas, eight households. 86
people and almost 900 cattle and 850 smallstock.
This Is similar to the size of Individual bomas In
Maasal areas of Tanzania In the 1950s (Jacobs,
1965). Density of people and livestock varied In
relLlon to proximity of the neighbourhood to
amenities, grazing and water. Neighbourhoods
also differed In wealth of households living there:
for example, most poor households In Olkarkar
were In neighbourhood 2 (Figure 5.1), which Is
close to water, shops and a school. Although the
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Flgucs 11.2. Nolollllum/lOalis anll Imlill/anlli OWllno tnllill/Ullman' 011 Mblrlkllnl aWllf) RllI/ol,.

••
Early dry-uason grazing aru

Late dry-suson grazing aru

Wet-susan grnlng .rt.

CD-@ Neighbourhood locallons

@) Reserved grazing .,..s lolopololisl

D Residential .rt.

number of households per boma fell considerably
In Olkarkar during the study period. This had rela
tively little effect on the population of neighbour
hoods because most households stayed In the
same neighbourhood. The distribution of bomas
did, however, change. from closely clustered to
mor!) scattered as the new bomas established
their own reserved calf pastures.

Neighbourhoods 'n Merueshl were smaller
than those In Olkarkdr, with an average of roughly
60% as many households, people and stock

Maassl hordlng

(Tables 5.5 and 5.6). This was due In part to the
greaterdispersion of neighbourhoods In Merueshl
but also in part to the greater desire for auton
omous production and breakdown of traditional
ties on this ranch. Mblrikanl's neighbourhoods
were much larger than those In the northern
ranches, averaging nearly 8 barnas, 21 house
holds and 248 people (Table 5.7).

Proximity to water had a marked effect on the
number of livestock per household In Olkarkar
neighbourhoods. Households In the neighbour-
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Table lUI. O/,orll%r/,I/o, 01 n%/'bour/lood' on O/kafkar Group Ranol" lPOo'•

BE Orond/n, PN do Loouw and / a/a Po'h!!.

. N_e""'?:;...."bour:.:.:h.:;oo;.:d:..- _

1 2 3 4 5 Tolal Mean

Barna, 4 3 2 3 3 15 3,0

Houacholda 11 11 4 3 10 39 7.8

P.opl. 138 91 8!l 48 88 428 88

Calli. 1553 413 673 1001 720 4450 690

8mal/alock 1302 710 714 590 947 4263 853

O/op%l/" 2 2 2 3 1 10 2

·E~clud.. on. boma with two hOUHhold, which 'e part 01 a neighbourhood In anoth" group ranch,
'O/op%l/s are r.HlVed call paaturOl,

Table 5.6. O/ISfIIO/OriSl/os 01 neighbourhoods on Moruosll/ Group Ronoh, 1980'.

Neighbourhood

1 2 3 4 5 6 7 8 Total Mean

Barnas 3 1 3 3 3 1 3 3 20 2.6

Households [j 1 5 5 8 2 4 4 32 4

People 63 52 8!l 55 62 9 76 63 427 63

Callie 381 654 802 762 471 216 864 120 4240 530

Smal/stock 498 319 652 654 546 50 534 410 3863 456

O/op%l/s 3 1 1 2 1 1 1 2 12 1.6

·~oludes lour hou~n!,olda that took up residence In adjacent ranchealn late 1980.

Table 5.7. Ohsflloler/sl/os 01 ns/ghbourhoods on Mb/rlkan/ Group Ranoh, 1980.

Neighbourhood

2 3 4 5 6 7 8 9 Total Mean

Barnas 9 5 16 12 8 10 3 4 3 70 7.6

Householda 25 12 49 32 24 17 6 13 8 188 20.7

People 300 144 588 384 288 204 72 156 96 2232 248

O/op%lls 3 1 2 2 2 1 2 2 16 1.7

Nole: Ivl avarage hOUHhold In Mblrlkanl has 12 people. Uveatock data for the entire group ranch were naver col/ected.
because of the size of the area and the mobility of Ita slock and people.

hood closest to water (neighbourhood 2) owned
on average only 40 cattle, whereas those In the
neighbourhoods farthest from water (neighbour·
hoods 3, 4 and 5) each owned some 150 cattle
and 130 smallstock. Neighbourhoods In Merueshl
were generally close to a water source and thus
the effect of proxImity to water on the number of
livestock per household was less clear. There was
no livestock census for Mblrlkanl as awhole.

Reserved grazing areas

The Maasal have long set aside pastures near
residential areas for the exclusive use of calves
and weak animals. These areas of reserved graz·
Ing are known as %p%lls. Establishment of
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%p%lls Is cOl'\trolled by the council of elders In
each neighbourhood.

In 1982 there were 13 %p%lls In Olkarkar,
with an average area of 162 ha and covering 20%
of the ranch (Table 5.8). Ten of them were each
used by a single barna, seven of them each by a
single household. However, three %p%lls reo
talned the attributes ofaneighbourhood %p%ll;
one was used by 11 households In six barnas, the
second by seven households In three bomas and
the third by 10 households In three bomas. The
last lay partly Inside Klboko group ranch and was
used also by a household In that ranch.

The 13 %p%lls In Merueshl had an average
size of 350 ha and accounted for 25% of the ranch

Maasa/ herding
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Table 5.9. Changos In tho number of olopololls and their
use on Oillarllar Group Ranch. 1979-83.

·Estlmated.

bAlI of these conalst 01 two lull brothers only.

cThree of the.. are neighbourhood bomas, while the other
Includes two bomas of two brothers and two of their sons.

Atea

mean (ha) 162 350 1170

range (ha) 47..'103 155-800 200-1800

'" 01 ronoh area 20 211 II
·'noludos one o/opolol/servlolng a primary school.

Users

Percent Muiliple household
01 ranch Single

No. area household 1 bomll >1 boma

1979 9 13" 1 4 4

1983 15 20 7 4b 4"

5.3.1 Water utilisation In the
northern ranches

Simba Springs Is the only permanent water source
In Olkarkar and 79% of all visits to water points
were to the Springs (Table 5.1 0). In contrast, there
are several permanent sources of water In Meru
eshl, resulting In more varied patterns of use.
Neighbourhoods In the north-west (1, 6and 7; see
Figure 5.1) went mostly to thG pipeline (60% of
visits). Neighbourhoods In the north·east ex
;>Iolted the shallow wells In the Klboko riverbed
(60% of Visits). Neighbourhood 8 used the nearby
borehole. The single household In neighbourhood
2 used both the pipeline and the shallow wells.
Seasonal sources were used mostly In the rainy
seasons and were more Important In Olkarkar than
In Merueshl, where ponds were used In the west
ern and central portion, and river pools were used
In the south. In a normal year these sources ac·
counted for 30% of total use by the neighbour·
hoods In their Vicinity.

Aerial surveys In the dry periods In February
and June 1982 showed that more than half the
cattle and three quarters of the small ruminants on
the two ranches were within 5 km of one of the

than one boma were shared by many households
and could stili be classified as neighbourhood
olop%lls. The fourth was now shared by two
bomas formed whon two brothers had separatod
after the death of their father, each establishing his
own boma but sharing their falher's %p%ll.

The proliferation of %p%lls In the northern
ranches was related more to their use In estab
lishing rights over land than to their value as a
management tool. Hence, the size of the olopo·
lolls boars no necessary relationship to the needs
of the "owning" household or households.

In conclusion, between 1979 and 1983 thoro
was a proliferation of slngle·household olopololls
In the northern ranches. This has Implications for
livestock management, In partiCUlar because
many producers are using their %pololl to feed
stock other than calves.

5.3 Water utilisation, grazing
patterns and stocking rates

The distribution of water points In the study area
was oulllned In Chapter 4 (see Section 4.5: Water
resources). This section discusses the use of
these sources In Olkarkar and Merueshl, and de
scribes the use of different water sources and the
patterns of livestock movement In Mblrlkanl.

13 13 111·

Ranoh

Olka,kar Merueshl Mblrlkanl

CI'lIro%rl,/I0. 01 ro.orvocJ orllzlno aroll' (ala.
pololl.) all OIIlIl/lInr, MOrllo,I,I ond Mbl"IIIIIII
oroup rlllloll09, 1982.

Number

Tablall,B.

(Table 5.8). Nine of them are each used by only
olle barna, while none was used by more than
three bomas. Seven of the %p%lls were each
us~d by only a single household. Each %p%ll
was uSlld by an average of two households; none
Vias usud by more than four households.

Mblrlkanl group ranch had 15%p%lls cover·
Ing about 5% of the ranch (Table 5.8). The %po·
/olls were large, averaging 570 ha, and were each
used by an average of four bomas and 11 house·
holds. 'TWo were each used by only one barna, but
none was used by a single household.

The changes In the use and management of
o/opo/olls In the study area are demonstrated by
those occurring In Olkarkar between 1979 and
1983 (Grandin, 1987). In 1979 Olkarkar had nine
o/opololls, only one of which was controlled by a
single household (Table 5.9). Four were controlled
by residents of a single boma, comprising a total
of 12 households. The remaining four were shared
by ml~re than one barna, and approximated neigh
bourhood control.

By 1983, the number of olopololls had In
creased to 15. Most of the Increase was In slngle
household olop%lls. Although there were stili
four slngle-boma olopololls, the bomas each
comprised only two households headed by full
brothers. Three of the olopololls shared by more

Maasaillerding 63
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Per oenl of all vllill to water
polntl

Table II,10, UllI/sIIl/on ofwllloring .ouroll. on Olllllrkllf and
Moruo,',/ group rllno/,o., JUliO 1901 10 April
1903.

permanent sources of water (King et ai, 1985).
Concentrations of stock In the eastern parts of the
ranches were hIgher In June than In February.
There were considerable eastward movements of
stock within Merueshl, and there was an Influx of
livestock from Mbuko ranch. Several herds from
Mblrlkanl and Klmana ranches grazed In Merueshl
and the adJacent Chyulu foothills In the north-east.

Parmananl

81mba Sprlngl

Pipeline

Barthel..

Weill

SealOnal

Pondl

Rivera

Olk.rkar

79

2

6

12

Meru..hl

30

t6

29

20

II

(see Semenye, 1987; do Souza and de Loouw,
1984).

Welghls wore assigned to each class: 250 kg
for adult cattlo, 120 kg for Immotures and 25 kg for
smallstock. From these weights, total grazing
mass of livestock In each ranch was calculated.
Frequencies of visits by each household to graz·
Ing aroas were multiplied, first with the appropriate
stock number by class for each and then by the
ratio between sampled and total households by
cluster. These weighted frequencies produced the
grazing pressure by location and by aggregating
grazing locations for each zone.

Grazed livestock In Tables 5.11 and 5.12 refers
only to the resident livestock within each ranch
territory; herds grazing In other ranches or Imml·
grant herds have not been Included In the calcu·
lations of grazing pressure. There Is, however,
considerable grazing across the boundarIes Into
Poka and Klboko ranches and ranch territories
have been enlarged somewhat to allow for this
movement (Figure 5.3).

Grazing locations within each ranch were ago
gregated Into six grazing zones In Olkarkar and

Table 6.11. Orazlng prossuro by grazing zono on Olkllrkaf
OroupRanch.

ZOne

T.ble15.12. Orazlng_prossuro by grazing zono on Ml1fUoshl
OroupR8nch.

II III IV V VI Tolal

Alea 15 12 11 18 16 29 100(%ollllnch)

Uveatock (% 01 total TlU)

owned 34 11 15 40 100

grazod 30 12 15 12 22 9 100

Grazing prealure Mean

kg/ha 234 119 161 90 174 34 119

ha/TlU 1.1 2.1 1.6 3.2 1.4 7.4 3.5

22

ZOne

II III IV Total

29 38 11 100

48 28 100

50 16 2 100

Mean

90 21 7 67

2.8 12.1 35.2 9.8

MlloslIl holding
_._~.--+ .._.-- _.-~--_._,-----~--

100

2.5

AI..
(% r>fr.nch)

Uveatock (% of total TLU)

owned 24

grazed 32

Grazing preaaure

kg/ha

ha/TLU
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Dally movements to grazing of herds beleI1glng to
sample households In the two northern group
ranches were recorded every 2 weeks bet\ ~en

July 1981 and June 1983. Grazing pressure as
based on the total livestock popUlation j;;oklent In
each ranch In mld-1982. It was a9,Sumed that un·
sampled households within each cluster were
practising the same grazing management and
movement patterns as their sampled neighbours.
ThUS, for each cluster the ratios between total
stock and sampled stock were calCUlated, separ
ately for cattle and smallstock. These ratios were
derived from the Initial survey In 1980-81, which
Included livestock populations of both sampled
and unsampled households (ILCA, 1981).

Based on herd and flock structure data from
King et al (1984), total cattle of each household
were subdivided In 65% adult cattle, 25% weaners
and 10% suckling calves. Similarly, It was as·
sumed that grazing flocks comprised 80% of the
total, the remainder beIng lambs and kids. As
suckling stockwere keptaround theboma anddid
littlegrazing, theywere excluded from the analysis

5.3.2 Grazing patterns and
stocking rates In the northern
ranches

------_._--------_._'--_.._.~~--- ~.'--_ ..-
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four grazing zonos In Moruoshl (Figura c..G). As
would bo oxpoctod, the distribution of thoso zones
was similar to that of neighbourhood clusters (seo
Flguro 5.1).

On Olkarkar, stocking rote declined radially
away from Simba Springs. Wllhln the northern part
of tho ranch livestock biomass was fairly evenly
dlstrlbutod, although grazing pressure was high·
ost In zone I and zone V, tho main grazing areas
for the richer households In neighbourhoods 1, 4
and 5(Figure 5.1). These two zones accounted for
30% of the ranch and more than hall Its total
livestock biomass (Table 5.11). The five zones In
which neighbourhoods were located (zones I to
V) accounted for 71% of the ranch and had an
average stocking rate of 1.6 hafTLU. Zone VI was
less used because II Is far from both Springs and
the pipeline and because Its vegetation consists
largely of coarse tall grasses.

The ullJlsatlon ofgrazing resources In Merueshl
was different from that In Olkarkar, because
bomas were mainly located along the ranch per·
Iphery and reserved grazing areas were more
evenly distributed (Figure 5.1). There was high
grazing pressure In zones Iand II which cover50%
of the ranch but accommodated 82% of all stock;
this converts Into an overall stocking rate 2.7
hafTLU (Table 5.12, FIgure 5.3). This high pressure
was In contrast to the low grazing use In zone III.
Although the five households resident In this zone
owned 28% of the ranch livestock, they herded
their animals wIthin zone III Itself for only half the
study period. There are several Interconnected
reasons for this mobility. About 80% of the cattle
In zone III were owned by one household (1100
head In 1982) and this herd would overgraze the
zone If It grazed there permanently. GraZing press·
ure In zone IV was low because there were no
settlements there, It was relatively far from water
and was regarded as a fall·back area during dry
periods. It was heavily grazed during the 1983-84
drought (Grandin et ai, 1989).

From this analysis, It Is evident that Merueshl
was much more lightly stocked than Olkarkar;
about 5hafTLU as compared with 2ha In Olkarkar.
Although historic reasons mayhave played a part,
It Is argued that this difference In the overall utll·
Isatlon rates reflected the differences In grazing
resources between the two ranches. On average
the plant cover In Olkarkar Is much denser than In
Merueshl. On Olkarkar most of the land consists
of undulating uplands over volcanic rock, whIch
supports a relatively dense cover with desirable
grasses, some of Which are resistant to repeated
grazing (see Figure4.2 and Table 4.2). Onlyasmall
part, mainly In the east, has solis over basement
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complex, on which much more opon grass com·
munltles aro found. In Meruoshl tho moro pro·
ductlvo rangolands cover loss than half tho ranch
and are concontrated mainly In the north and tho
east. ThIs good cover contrasts wllh tho sparse
vogetatlon In thA SW portion of the rallch (BOO
Section 4.2: Landscapes, salls and voaetatlon).
This resource gradient running approximately
from the north·east to the south·westls reinforced
by the rainfall gradient along the same direction
(see Section 4.3: Climate).

5.3.3 Grazing patterns and
stecklng rates In the southern
ranch

Traditionally, the Klsongo Maasal have divided
their land Into well·deflned residential and grazing
areas. The residential areas and the permanent
bomas are usually as close as possible to perma·
nent water and about half the ranch area was
designated residential land: It also contained the
neighbourhoods, all olopo/olls and stretched 5·
10 km In width on either side of the pipeline l;\nd
the Klkarankot River with Its associated swamps.

FIgure 5.2 shows the distribution of the differ·
ent grazing areas. The arrows denote the se·
quence In which areas were used through the dry
season. The source of the arrow Is the neighbour·
hood and the head of the arrow marks areas for
grazing In the late dry season. At a distance of
5-10 km from the neighbourhood sites there were
areas earmarked for grazing In the early dry
season, while further awaythere was abell for use
later In the dry season. At the margins of the early
dry·season zone temporary camps were often
constructed 10 to 15 km away from the pipeline
and herds were put on a 2-day watering regime.

While grazing rights and use are well recog·
nlsed for the residential areas and their o/opo/olls,
user rights became more fluid with Increased dis·
tance. The bomas that were associated wllh these
areas of deferred grazing did not have exclusive
uoufruct rights but they collectively decide when
livestock may enter an area for. grazing. In times
of good rainfall these final dryseason areas would
not be entered before the next rains fell. Ideally,
rains would be sufficient to fill surface pools In the
most distant wet season areas, allOWing cattle to
proceed there, and thus preserve the grazing In
the residential areas and In the %pololls. This
grazing system was In operation when most herds
were resident within the boundarIes of the ranch
and rainfall was normal.

However, this traditional system described
above has been disturbed In the western part of

Maasal harding
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the ranch primarily because of the construction of
Rlsa water tank lust outside the western boundary
of the ranch. This area Is located west of the
pipeline and stretches across the somewhat arbi
trary western boundary and the traditional dry
season areas of the western part of Mblrlkanl
ranch. Before the construction of the water tank,
cattle moved westwards and southwards from the
residential areas along the pipeline. As the dry
season progressed, herds would go closer to the
seasonal Klboko River, eventually crossing It and
grazing west of It. When the rains came cattle
would water either at the river or further west at
one of the many water pools north of Ambosell
Park. After the Rlsa water tank was built, perma
nentbomas were constructed nearbyand the new
occupants of this area deVeloped a north-east·
ward pattern of grazIng. Their cattle thus met arA1
competed for ~~azlng with cattle moving west·
wards from the neighbourhoods along the pipe·
line. If the temporarywaterholesnonhofAmbosell
were filII and allowed grazing to continue Into the
dry season, then the area north·east of the Rlsa

Maasal herding

water tank was not under severe pressure. If the
rains are poor, herds moved outwards from the
permanent sources of water (pipeline and Rlsa
tank) early In the dry season, which led to early
competition between the two opposing move
ments of cattle.

Although rainfall during 1981 was somewhat
below average, It may be considered a fairly typi
cal year: In April 1981 the rains caused the forma·
tlon of surface water pools In many parts of the
ranch so that grazing was possible close to the
Chyulu Hills (Figure 5.2). The livestockdlstrlbutlon
showed little change from June to August and
remained stable until the end of the dry season.
The first rains In November and December 1981
were low and localised which caused the clump
Ing of herdsand flocks In several areas, asituation
that continued to February 1982 (Figure 5.4).
Thus, throughout most of 1981 stock relied on the
:lorthern stretch of the pipeline (between Makuta·
no and Olandl), and the swamps along the Kika·
rankot River and the boreholes along the Klboko
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Rlvor, Sovoral hords gra,ted In Mbuko and Moru·
oshllorrltory, whllo durlnrJ Juno 10 Augu811001 a
fow hords usod Iho Rlaa lank 0108e to tho Ambosoll
National Park. In Novembor 1081 Ihero was a
suddon movo from rangel61nds oasl of Iho plpollno
to Iho wostern boundary of tho ranch boCOU80
good rainfall had filled tho shallow waferholos
Ihoro. Thus, during 1901 75% of Iho sample oaltlo
hords remalnod wllhln tho mnch torrllory.

Smallslook wore mana"oct dlfforently from
cattle In lhat they slayod mostly wllhln 5 km of tho
pipeline. Throe flocks lolnod the cattle hords
around Rlsa lank. L1ko callie, smallslook mado
IItlie use of arOl''' III Ihe soulh·west, except for fI
few flocks which "",ani first to a tributary of tho
Klkarankol river In August 1981 and Ihen moved
10 the Acacia tortllls woodland easl of Klmana
again relying on pIpeline waler.

While durIng 1981 most Ilveslock remained
wllhln Ihe boundaries of Ihe ranch, Ihe low rainfall
In late 1981 and Ihe even poorer rains In early 1982
caused wholesale shifts of Ihe Ilveslock popu·
lallon to grazing land outside Ihe ranch, bolh
lowards the soulh and to Ihe norlh. Patterns of
herd movement and the population esllmalos
were derived from aerial surveys for Ihree dlsllnct
periods In 1982 (King et ai, 1985). As was done for
Ihe northern ranches, Mblrlkanl ranch was sub·
divided Inlo grazIng zones that follow as closely
as possible the traditIonal grazing areas: zones I,
II and III represenl the resldenllal areas whereas
Ihe olher zones (IV 10 VIII) coincide wllh the dry
season grazing areas to Ihe east and the wesl of
Ihe pipeline (FIgure 5,5).

Even Ihough In February 1982 thase move
menls had already slarled, dispersal within the
ranch sllll corresponded to tho dry season dlslrl·
bUllon shown In Figure 5.4. Over half the cal1le
were sllll relyIng on Ihe pipeline but use of Its
southern secllon was much grealer Ihan In Ihe
previous year. From February onwards the exodUS
gol underway properly. Mosl herds wenl flrsl to
Ihe swamps, either those near the southern pipe
line section or to the Chyulu foolhills relyIng on Ihe
waler polnls In Ihe easlern swamps using a2-day
walerlng regime; about 20% (of the 42 000 head
estimated during the aerial survey) followed Ihe
latter stralegy. As a result of the exhaustion of Ihe
fodder supplies surroulidlng the swamp zone,
herds moved further to the southwest and by
mld..June 57% were grazing In Kuku Ranch using
ellher the remaining water pools along the LooJ·
turesh river or Ihe wells near IItUaJ (14%). Towards
August 1982, these pools were drying out and the
reliance was shifted to the wells.
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Smnllstook followod an Ilinorary similar to
oatllo O)(oopt thaI Ihoy movod gradually south·
wards along Iho plpollno and thon moved slralghl
Inlo Kuku Flanoh and Iho IItllal woll zona wilhoul
slopping In Iho swamp zono. As a resull, Iho
woslorn and conlral part80f Mblrlknnl were almosl
onllroly ovacualod. Only 11 000 oatllo and 1300
smallslook remained along Ihe northorn plpollno
and lIs adlnoont grazing aroa In the north·ossl, As
some 140 housoholds havo their permanonl
bomasln zone I, II was oaloulalod Ihat about elghl
caltle per household romalnod behind. These rep·
resenled mainly laclallng cailio and tholr calves to
feod the resident family members, In Ihe residual
areas around Ihe swamps (zone III) anolher 6000
cattle and 3000 smallslock remained.

Good raInfall In lale October and November
1982not onlyproduced abundant newforage (see
Table 4,5), bul also filled mosl of Ihe ephemeral
ponds and riverbeds on Ihe ranch, encouraging
the return of herds and flocks, By late December,
all but 7% of Ihe IIveslock populallon hod oome
back wllhln Ihe ranch, bul some had not reached
Ihelr permanent bomBS along Ihe pipeline. Never·
theless, 70% of all caltle and 65% of allsmallslock
were oounled within tho three residential zones
and In zone I cattle had already reached adenslly
of close to 50 TLU/km2 or 2 haITLU (Figure 5.5).
The remainder was dispersed over Ihe dry season
areas In particular In the areas to the west; this Is
In conlrasl to the dlslrlbullon In February 1982
when grazing pressure was high In the east. The
eastern area (zones IV and V) accounled for only
11%of the cattle and 8% of the smallstock,

The effect of Ihese slock migrations on Ihe
overail stocking rales of Ihe ranch Is shown In
Table 5.13. While In February and December cattle
numbers were sImilar IndIcating thai by December
1982 most herds had returned, In June only 40%
of the cattle and less than 30% of Ihe smallslock
remained on Ihe ranch, This proportion was even
lower between June and November (Peacock,
1984). During February and December the aver·
age slocklng rate of domesllc herbivores was
between 5.1 and 5,4 ha/TLU, whne In June Ihe rale
dropped to 12.7 ha/TLU. The dIstribution of herbl·
vores over Ihe grazing zones shOWed that In Feb·
ruary hIgh stocking rates occurred along Ihe
southem end of the pIpeline (zone II) and In the
resldenllal areas North of Ihe swamps and rivers
(zone III). Grazing pressure was also hIgh In the
north-oasl (zone IV) Indlcallng that many herds
were on a 2-day walerlng regIme (FIgure 5.5).

It appears that grazing siralegy of maximum
dispersal and the resultant dlslrlbutlon was much
Influenced by the Influx of wildebeest and zebra at
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.~=..__.f!!>~!~ ....__.l'!'l~ w__ Dew;.;.,:.:.;nb;;.;';;..'__~

Numbe, p., O4Inl of Numb" p., 041,'1 of Numb., P., O4Inl of
._~==__ ~.~-,-I'OOO..........! !:;;.:TLU ('OOOL ~._~ I_O!~l1!:.U ~ 10i/liTLU

43,7 03 10,0 OIl 43,0 77

17,0 8 8,2 4 ",2,1) II

0,8 1,7 4,0

2 8 10

Z.br. 0,11 0,11 8,0

Tolll

'000 h./ld 81.7 26,4 77.1

'OOOTLU 33,8 14,8 41.0

Stooklng ,/I" ll.3 11,8 4,2(hlrrLUI
..

the start of tho ralr.J. While In Fobruary and Juno
these two speclos accoullted for respectively 2
and 8% of the total herbivore biomass, this pro
portion rooo ti) 18% In December 1982 (Table
5.13). More Importantly, over 80% of all wildlife
were found In the resklentlal areas alorlg the pipe
line and Its adjacent dry soason area In the east.
In zones IV and V, 42% Clf the total herbivore
biomass consisted of wildlife and they competed
heavily for the available forage resources and
were Instrumental In keeping away cattle from the
eastern dry'99ason zones.

This account shows that during good rainfall
seasons and theIr aftermath. Mblrlkanl herds and
flocks stayed wlt~,ln the ranch resulting Instocking
rates In reslder.tlal areas that are well beyond the
carrying capacity. This necessitated rigorous
grazing control that encouraged dispersal ofstock
towards less heaVilyutilised areas. Concomitantly.
It requires the adoption of2-day watering regimes.
It Is also clear that swift movements to grazing
lands with ephemeral water ponds whenever they
fill Is an essential part of the samo strategy, as It
further assists In allevlatll'!~ the grazino pressure
In the areas closer to permanent water.
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Chapter 6

Labour and livestock management
BE Grandin, PNdo LoolJW and M do Soula

.,

Tho flrel eoctlon of U,III chapler doala wllh 0110·
oatlon of labour 10 dlfforonl laeks, and r.lbC!'tan·
Isma ueed 10 ovorcomo labour shortages. Tho
main focus Is on herding arrangomonls, as hord·
Ing usos mora labour Ihan any olhor actlvlly In Iho
Maasal production syslom, Tho socond socllon
doals wllh IIveslock managemonl practlcos In·
cludlng walorlng and grazing operallons, coro of
young slock and animal health caro,

6.1 Labour1

6.1.1 Introduction
This secllon IIrsl describes Ihe cullurally accepled
age/sex divisions of responsibilities and labour, II
Ihen presenls recorded labour Inputs, This Is fol·
lowed by estlmales of Ihe number of workers
required for an Independenl operation, and Ihe
aclua! amount of labour a'lallable by household,
boma and ranch, Ways In which labour Is recrulled
are doscrlbed.

6.1.2 Division of responsibility and
labour In livestock production

The Maasal have strong, culturally prescribed
norms for the division of responsibilities and
labour between age groups and sex&.:J. This div
Ision must be understood to appreciate property
the system as II functions at present and 10 Identify
possibilities for Intensification. All too often sludles
report physical labour Inputs only, Ignoring as·
pects of conlrol of labour and declslon·maklng.
The general description of responsibilities and
tasks below represents the Ideal; the actual dlv·
Islon of ~abour and time spent by task are dis
cussed under Section 6.1.3: Actual/abour Inputs.

Mon

Adull married men are primarily managers and
supervisors. It Is their responsibility to gather the
necessary Information on range conditions, waler
availability and markellng. They make the hlltlal

doclslon on rosldonce location, docldo on hord
movemunt and splitting, on Iho watorlng location,
Ihe dally orbit of grazing and who will do tho
herding. They tolliho herderwhore 10 go and olton
accompany Ihe hord 10 mako suro thai It follows
Ihe Inlended orbit. Mon usually ovorseo watorlng
10 ensure Ihat animals are walored In an ordorly
fashion and aro nol pushed away by someone
olse's animals.

Whon \'-'tor polnls need maintenance or roo
pair, men organise II and pay for II If Ills done by
hired labouro,s. Men organise Ihe functioning of
dips and perform most of the dipping. If animals
Ok sprayed by hand this Is usually done by
younger men (often with the help of.women, who
carry the waler), but older men are ofton there to
supervise. In the evening, men Inspoct animals as
they return home to make sure none are 10SI, to
delermlne whelher animals have grazed enough,
whelher any are about to give birth or are sick.
When an animal goes missing, men constitute the
search party. Men bUy and administer veterinary
drugs and perform castrations and other minor
velerlnary procedures. They also decide when
and which animals should be slaughtered or sold,
although they may consult other family members.

Some farming occurred In the study sites. This
Is primarily the responslbllily of men, but much of
Ihe actual work Isdone by hired labour In the north
and by both men and women In the south,

Political affairs, both traditional and modern,
are entirely In the hands of men. In recenl years
they have required considerable amounts of time,
largely because ofIhe formation and management
of group ranches.

Adult women

Women make all major domestic decisions, In·
eluding those relating 10 childcare, food prep·
aratlon, collection of water and fuelwood and
house·bulldlng and maintenance. They also take
part In livestock management. Each woman takes
care of the cattle and smallslock allocated to her
sub·household. Women care for very young
stock, which spend the day around the boma.

1. Section 6.1 Is based on Grandin (1983) and Grandin (1988).
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Thoy mako suro young animals havo amplo suck·
ling limo, supply foddor to young calvoo and 00·
caslonally supply wator to sick animals In tho
boma. Woman Inspoct tho animals of tholr sub·
hou90hold to mako Burn all havo roturnod from
grazing and aro In good hoalth. Probloms aro
brought to tho atlontlon of tho household hood.

Womon do Iho milking and have the right to tho
milk of their animals. Thoy make most decisions
about milk olllake, although these may be scru
IInlsod by tholr husbands. Women foster or·
phanod calves and smallstock and remove ticks
from Ihe loots of Ihelr animals by hand. Women
own tho sklno of stock allocated 10 thom and make
lonlhor from Ihem.

In households that engage In cropping,
women may help with planting and harvesting. In
southern Mblrlkanl, women prepare land for Irrl·
gated agriculture, while th& men do the Irrigation.

Women somollmes assume men's responsl
bllilles. This occurs mainly In households of young
men In Kapullel, who prefer to live and manage
their animals alone even when Ihey 3re Involved In
acllvilles such as Iradlng which take them away
from the boma for considerable periods of lime.
Their wives must then assume many of their dally
responslbllilies.

Children

Much of Ihe routine work of Ihe Maasal household
Is carried out by children, who do almosl all of Ihe
herding and much of the work around the boma.
Children be'::ome Involved from when they are 3
or 4 years old, helping with such tasks as carrying
kids and lambs Into or oul of the house and
watching animals around the boma. This fulfils
three functions: It helps protecl the animals from
predators. It trains the children as future herders
and It keeps the children occupied so their
mothers can do other lobs.

At 6 or 7 years old a child becomes a full-lime
herder, beginning with smallstock. Herding small
stock Is a demanding lob as smallstock wander
and are easily lost 01' taken by predators. Children

start hordlng calvos at 0 or 9 yoars old. This Is loss
arduous than hordlng smallstock and chlldron
wolcome the chango. By tho ago of 11, children,
particularly boyo, bogln to hord older cattle, In
Illally as appronllcos to an oldor hordor. Normally
catllo herding Is a suporvlsory activity as animals
know Ihoway and sol the poco. Herders follow Iho
animals, keeping them from straying and watching
for prodalors.

Girls tend 10 do more slnallslock and calf herd·
Ing and loss cattle herding than boys. Callie herd·
Ing Is considered too arduous for girls,
partiCUlarly If distances walked are long. If girls
herd calves or smallstock, they usually return to
tho boma In lime to help with young-slock man
agement, preparations for milking and domestic
tasks.

Children who attend school are expected to
herd on weekends, which Increases tho labour
supply and koeps them In training. Poorer house
holds educate as many children as labour needs
and finances will allow, while richer households
tend to choose only ona or two boys to educate.

After circumcision girls are ready for marriage,
and their labour will soon be lost to the household;
boys become moran (warriors) and are then nom
Inally free from routine labour2. However, they may
be callod upon to help with herd-splitting, and
watering In severe dry seasons. When herds are
spill, moran commonly manage the distant
camps, particularly In Mblrlkanl where herd-spill
tlng Is common and moran are older. In the north,
moran are younger and herd-splitting Is less com
mon (see Section 6.1.5: Labour sufficiency). In
addition, moran help with spraying and dipping,
with maintaining water points and are the chief
source of the limited arr.·,unt of hired labour used.

6.1.3 Actual labour Inputs
The actual annual labour Inputs were based on a
time allocation stUdy In Olkarkar3. The recorded
division of labour between children and adulls and
between males and females as a percentage of
each livestock management task Is shown In Table

72

2. This relative Idleness of moran Is much criticised by natlonel authorities who, using standards from
other cultures, believe that adolescent boys and young mon should be more productively occupied.
The Maasal, on the other hand. view this period as an Important time of socialisation. of establishing
contacts and of learning about areas beyond the Immediate vicinity of ono's home. A boy moves from
the Influence of the purely domestic arena to the wldor soclo.polltlcal sphere during this period.

3. Data were derived from a 14·month time ellocatlon study. during which the activity of each member of
the household was recorded at random times twice a month. Through this series of "snap-shots",
accurate estimations of total labour Inputs are poselble (Grandin, 1983: Johnson, 1975). The data
presented are aggregates by each age/sex group within each wealth class aver&.ged ovar one year: they
are not an Indication of what any given Individual does on any given day.
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6,1. 'The category ·chlldren" IncludeD thoDe from
about 6 years of ago until marriage. As many
moron lived away from homo and aD most glrlo
married soon after circumcision, this category
comprised mainly children between 6 and 16
years old.

Children did almost all the herding (92%), while
men supervised most of the watering, dipping and
spraying (74%). All age/sex classes participated In
other livestock work, primarily the tasks In and
around the boma, while women did most of the
milking (81%), with some assistance from older
girls.

Inputs to livestock management were also
measured In terms of people's total time allo·
cation, I.e. the average rumbar of hours spent
dally on various activities (Table 6.2). Obser
vations covered a 14·hour day from 0600 to 2000
hours. Children spent 4-5 hoursaday herdingand
about 1 hour on livestock work around the boma
and other livestock work. Girls spent 2.5 hours on
domestic activitIes, to which boys contributed
very little. Boys sper.t "'lore time In school than
girls, and also had m~·, '. !6lJre time.

Men spent an average of 5.5 hours a day on
livestock-related work. More than 2hours aday of
their time was unaccounted for, during which they
were away from tha boma but for which noactivity
was recorded. In Olkarkar men often went to
Simba town after watering their stock to meet
friends or attended formal group ranch or age-set
meetings. Men spent more time visiting and at
ceremonies than any other group of people, but
spent little time on domestic chores. Business
activities, mainly livestock trading, accounted for
almost 10% of men's time.

Women spent an hour and a half a day on
livestock management, Just over an hour on milk
Ing and about 6 hours on domestic chores. Many
domestic activities (e.g. cooking and child-care)

MilkIng

'From tim. allOClllon data.
2Chlldran 6 Ylara and abovi.

Tlmo .ponl on vorlou. nollvl/lo. by ',oulOllold
mo'{'bofl 01 dl/foronl ,oll/ngo group., Olkor
kor,

M.an IIml aplnt on laoh aollvlty
(hOUri/day)

Chlld/ln2 Mulla

Activity Mall Fima'i Mall FlmD11

Watering IUplNlllon 0.3 0.1 2,0 0.1

Herding 4.5 5,0 0,4 0.4

Dlpplng/lpraylng 0.0 0,3

Barno IIvlltook work 0.7 1.2 2.1 O,B

Other IIvlstook work 0.3 0,1 0.7 0.1

Subtotal 5,8 6.4 5.5 1.4

Milking 0.4 0.0 1.2

Water/wood 0.2 1.3

Cooking 0.1 0,2 0.2 1.4

Other domlillo work 0.4 1.7 0.1 3.6

Subtotal 0.5 2,5 0.3 7.5

Bualnell3 0.3 0.1 1.2 0.2

School 1.5 0.5 0.0

Socialaotlvillea 0.8 0.2 1.6 1.1

Other aotlvilles 4.7 3,6 3.0 3.0

Unknown 0.5 0.7 2.3 0.7

Subtotal 7.8 5.1 8.1 5.0
'Mean values baaed on time alloeallon study.
2Chlld/ln 6 yeara and above.
31ncludea trading and othar Incomslleneratlng work.

Tabllll,2,

weredone simultaneouslyand at least onewoman
remaIned In the boma to watch chlldr9n and
young stock during the day.

Table 6.3 shows the average number of hours
devoted to livestockmanagement perday byeach
age/sex group In poor, medium-wealth and rich
households. Girls did more livestock work than
boys In rich and medium-wealth households, In
which boys spent more time In school than did
girls. In poor households boys and girls spent
roughly equal amounts of time In school and In..
puts to livestock management did not differ by
sex. Women spent much less time on livestock
related activities than dId children and men. Poor
households spent about 24 hours a day on live
stock management, while rich households spent
about twice as much (Table 6.4). However, the
latter owned more than nine times as many live
stock units and hence spent only one quarter as
many hours per livestock unit as poorer house
holds. This was partlydue to "economies of scale"
(especially In herding and watering), and partly to

15 II 74 6

48 44 3 5

5 74 21

17 23 33 27

1 18 0 81

Chlldrana Mulll

M F M F

Dlvl.lonoflobour by1011anyngeln Olkorkor (0.
a poroonlof/o of oooh lo.k) •

Talk

Watering .uplrvilion

Herding

Dlpplng/lpraylng

Othar IIvastook work

Tabla 6,1,

1

•
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Labour and llvo,'ook manoo"moni

Table 11,3, T/mo ,pllnl on /lvo,'ook managllmonl lJy adul/,
and ehlldron /n poor, mod/um·wool/II and r/oll
IIou,o/,o/dl, O/korkar Oroup Rono/"

M.an lime Iplnt on IIvGltook
managem.nt (houll/day)

Chlldr.n Adulll

Weallh 01....' Mal. F.mal. Mal. Foma'i

Poor 4.3* 4.3* 4,11 0,8

Medium 7,'6* 7,9 4.11 1.8

Rloh 11,7* lI.g 1I,9 1.11

'Poor • <II troplollllv.atook unlla (flU) POI aotlv. adull
mala equivalent IMME): medium. IH2,99 TLU/MME:
rloh • ~13TlU/AAME.

·Chlldren In the88 groupa aponta mean 01 approximately 1.5
houra a day at aohool.

Table 11,4, Toiol I/mo dovolod doliV 10 varlou. IIvo.'oek·
rololod lo.ks by poor, modlum·woal/h and riel,
housohold., O/karka"

Time devoted to IIvestook
management

(hours/household per day)

Weslth class1

Task Poor Medium Rich

Watering 2.4 3.0 4.6

Herding t3.5 1S.7 29,1

Dipping 0.3 0.6 0,6

BanJO livestOCk work 8.11 7.5 10,9

Other IIvestcok work 1.3 1,6 2.7

Total hours 24.1 31.6 ~7.9

Uvestock units (TlU) 29 112 272

Total hourslTLU 0.8 0.5 0.2

'Poor • < II tropical IIvestcok units (flU) pe'l active adull
malo equivalent IMME); medium. 5-12,(,9 TlU/MME;
rich • ~13 TlU/MME.

less Intensive boma management In rich house
holds than In medium-wealth and poor house
holds.

6.1.4 Labour requirements for
critical tasks In livestock
management

Although labour requirements vary by wealth
status and location, It Is useful to assess minimum
requirements for an Independent operation
through critical task analysis (Torry, 1977; Dahl,
1979; Sperling, 1984; Grandin, 1983). In the study
sites, observations and Interviews Indicated that
the most tlme- consuming livestock management
tasks are herding, watering and care of livestock
In the boma. Of these, shortage of labour for
herding Is the main constraint In the study sites,
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whereas In other pastoral systems tho amount of
labour neodod for water oldractlon may limit live
stock production (Cossins and Upton, 1987).

Herding

The amount of labour needed for herding
depended on the division of livestock Into herding
groups. Uvestock holdings are commonly divided
onto the following categories for herding:
• Adult and Immature cattle of both sexe8
• Older suckling calves (ollon combined with

resting bulls, slck and weak adults)
• Adult and Immature sheep and goats
• Young calves, kids and lambs around the

boma.
In Mblrlkanl the cattle herd was commonly

further split Into:
• A wet herd: lactating cattle left In the home

boma to prOVide milk to women and children;
• A dry herd: dry cattle, steers and Immatures

which are moved to distant grazing.
Herds In the north were split only In severely

dry periods.

AdUlt and Immature cattle, older calves and
smallstock required full-time herders, While young
animals remained around the boma often under
the care of small children with supervision from
women. Thus anormal operation required a mini·
mum of three herders per day. However, as the
herding day lasts 10-12 hours (see Section 6.2.3:
Herd management and behaviour), and children
are not expected to herd for more than 2 days In
every3(3 out of every 4days at most) five children
are needed, although It Is possible to manage with
four. Households with extremely large herds (500
or more head) may divide the adults from the
1mmatures (this requiring an additional dally
herder) or they may use several children slmul·
taneously or ayoung adult male for herding. When
herds are split to go to distant grazIng, as Is
common In Mblrlkanl, at least two additional
herdersare required, making atotal of six orseven
herders.

Watering

Labour requirements for watering were low com
pared with other pas~oral systems (Cosslns and
Upton, 1988; Swift, 190'i; Helland, 1977). The
amount of labour required for watering depended
primarily on the water sow' e (see Section 4.5:
Water resources). For most watering facilities
(boreholes, pipelines, surface water), a single
adult per herd was necessary to ensure that ani·
mals were not pushed away prematurely. How
ever, In Merueshl, extracting water from the wells

Mssss/ herdIng
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In the dry riverbed at IIkllunyetl required a lot \,f
work: water Is scooped up and poured Into a
trough by one person who stands In the shallow
well, while asecond person supervises the move
ment of animals (see Sectlon6.2,2: Watorlng man
agement).

Uveltock work It the boml Ind milking

Livestock work at the boma Included Inspecting
and treating animals, putting suckling young with
theirdamsand separating themafter suckling. The
return or the animals to the boma marked the
busIest time of the day. Almost everyone over the
age of four was occupIed In some task, As a
mlnlmum,lIvestockwork at thebc,ffl.'J required two
women, one to take care of chlld.·en and young
stock at the boma while the other Is away from the
bomato fetch water and firewood,

Milking occurred mainly between 0600 and
0700, before caUle left for grazing, and between
1830 and 2000, after they returned. Women prefer
to milk by daylight but often milk In the dark In the
dry season. Milking can be done by the same two
women Involved In other livestock work at the
boma.

In summary, an Ideal minImum labour force In
the north consists of five herders, a male man
ager/supervisor and, preferably, two ~'9male

milkers/domestic workers, Herd splitting In the
south reqUires two more herders, one extra male
managerand onemars female manager/domestic
worker, In addition, each unit needs access to
other workers of various age/sex categories for
less common tasks (e.g. dipping/sprayIng).

6.1.5 Labour sufficiency
Most households commanded atotal labour force
of 6-10 people, although poor households 011
Mblrlkanl had more than 12 workers and rich
Museholds on Merueshl had more than 17 wor
kers (Table 6.5). Most households on the northern
ranches (Olkarkar and Merueshl) had enough
male managers but too few herders (Table 6.6).
The pattern was similar for Mblrlkanl assuming no
herd-spllUlng. but less than half the households
had enough labour to allow herd-splitting.

Since few households on Mblrlkanl have
enough labour to spilt their herds. households on
this ranch have maintained closer social ties.
larger bomas and greater co-operation In live
stock management than those on the northern
ranches. Households In Merueshl showed the
highest labour self-sufficiency, and thIs was re
nected In theIr more Individual mode of residence
and production (see Chapter 5: TI18 study area:

Massa! herdIng

Labolll lind IIvo.'ook manooamonl

Tlbl. 6.11, Milan nllmbllr of work." /n /,oor, mod/11m·
wealll, and rlol, Iroll.ol,oldlJ on alkofkar, Mom'
lI.hl and Mb/rlkanl OrollP ranol,oa,

Number 01 work."

W..lthcl...' Otkarklr M.,ullhl Mblrlk.nl

Herderl

Poor 3,9(S) 4,2 (Il) S,2 (8)

Mtdlum 2.9 (7) 4,11 (12) 4.11 (8)

Rloh ll.ll (9) 9,0(3) 11,0(9)

Adullwomln

Poor 1.8 1.7 2,S

Mtdlum 2,3 2,2 2,1

RIch 3,3 11,7 3,3

Mil. m.nlg'"

Poor 1.0 1.0 1,3

Mtdlum 1,1 1,3 1.0

RIch 1.3 3,0 1.2

Numbe" In par.nth.... are numb.,. 01 hou..hold••
'Poor • < IItroplcel livestock units (fLU) per active .dult
m.l••qulv.l.nt lAAME); m.dlum • lH2.99 TLU/AAME:
rich. 2: 13 TLU/MME,

Tabl. 6,6, Solf·Bufflclenoy /n labour by wealth %ss and
ronoh.

P.rcentage 01 households ..\I·.ufflclent

Mblrlk.nl

Weelth cia..' Olkarker Meru••hl No splitting Splllling

Kltrd.ra

Poor 38 lID 83 lID

Medium 0 33 50 211

RIch 56 67 33 33

Adult woman

Poor 50 67 83 33

Medium 70 75 50 25

RIch S9 100 100 56

Mil. mlnag.ra

Poor 100 100 100 33

Medium 86 100 100 38

RIch 77 100 100 ....

lPoor • <5 troplcel IIv••tock unit. (fLU) per aC!lv. adult
malo .qulval.nt (MME)i m.dlum • lH2.99 TLU/MMEi
rich. 2:13 TLu/MME,

Soc/o-spatlal organisation and land use). Finally,
It. should be noted that rich households reqUire
more than the minimum number of workers be-
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oause thoy spilt their large hords and flocks, and
honco their level of Bell·sulIlclency, particularly
with regard to herdars, Is probably sllghlly over
ostlmated.

6.1.6 Labour recruitment for
herding

Most households In the study area had too few
poople to run an Independent operation, particu
larly with regard to labour for herding. The extent
of the labour shortfall was mainly determined by
the stage of the domestIc cycle of the household
(see Section 3.2: MaBsal social structure).
"Young" households, I.e. those that are newly
Independent, have relatively Inexperienced man
agers and few of their own children of herding age.
"Mature" households have more experienced
adults and more children for herding. "Extended"
households reteln married sons, their wives and
children, thus combining experienced, older
adults with energetic younger ones and children0' all ages. "Declining" households are those In
which married daughters and sons have left; these
eventually cease to exist follOWing the death of the
household head or their Incorporation In a
younger unIt.

Households with surplUS labour can move
towards more autonomOUD production, try to Im
prove the quality of theIr livestock management,
Increase other activities (education, leisure) or
contract their household labour supply to others.
Households with too little labour can adopt a
variety of strategies to overcome It depending on
the severity of the shortage, Its expected duration,
and the opportunities open to the producer (given
his wealth, social network etc). A major criterion
affecting tile decision, especIally In the north, Is
whether the producer Is willing to sacrifice auton·
amy through JoInt herding or whether he wants to
herd Individually. Essentially, the most Important

ways that a household can Incro(lflo 1111 labour
supply are by:
• JoIning with other housoholds In cooperative

herding and watering
• oxpandlng the housohold by marriage, taking

In Impoverished dependants or borrOWing a
child,:. usually from close relatives (soo Soctlon
5.1: 1'he household and the boma)

• hiring labour for herding (a recent develop·
ment).
Clearly these are not mutually exclusive

alternallves; many households used a combl·
nallon of these methods. Table 6.7 characterises
these ways 01 Increasing labour In terms of how
long It takes for the worker to become available
and old enough to contribute; howlong the worker
Is expected to stay; the control the producer has
over the worker; the social obligations entailed by
using that worker; and the regular monthly cost of
the worker (maintenance In the case of family
members, a salary and maintenance for hired
workers).

In terms of fleXibility and social and financial
costs. cooperative herding Is the best way to
Increase laboursupply and this was the tradilional
norm. The primary cost, decrease In management
autonomy, was offset by frequent movements and
consequent changes In herding partners. As a
compromise, cross· boma herding emerged reo
cently In Olkarkar, In whIch producers who have
their own bomBS and olopololls regularly herded
their adult cattle with producers from neighbour·
Ing bomas but herded their calves and smallstock
Individually.

The percentage of sample households that
used these various means of marshalling labour Is
shown In Table 6.8. In general, households on
Merueshl were less Involved In labour acquIsition
or Joint herding than those on either of the other
ranches, reflecting their greaterdegree of self-suf·
flclency In labour. Hiring labour Is a recent devel·
opment, found only In Olkarkar and In less than

Table 6.7. Charac/erlsl/cs 01 ways In whlcil harding labour was recrulled.

Type Time 10 d,,velop Duration Control of worker Social obligations Monlhly cosl

Low

Low

High

None

Metjlum

Medium

High

Medium

Low

Very long Very long High

Short Long High

Short Short Low

Short Long High

Short Variable High

Shortlerm

Long term

Hire

Cooperative herding Chort Veriable Low Medium

Expanded household

Marriage (own/sona) High

Dependant household High

Borrowed child
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T.bleO,B. Paroonlaoo of '11IIIplll lIounallold. raorulllno
labour l/"ouOh varloull moan., Olkarkar, M,Iru·
oa','and Mblrlkanl group ronol,al,

Tlbl.O.iI. TI,a offool of labour .ull/oialloy on 1110 ooour
ronoa ofoooporallva lIardlno on Olkurkar, MOIII
01'" and Mblrlkunl oroup ranollOl.

Percentage of hou..holdl'

Type:-.. ....;OI;;.k;,;;;.;,;;;rk;;;.r:-..,;;,Me;;;r;;;u;;;;..;;.:h;..1_M;;.:b;;;;l;;;rlk;;;.;.;.;...nl

Cooper.llv. herding 79 211 79

ENpanded houlehold

Bon'lfamlly 21 18 18

Dependante ISO 36 41

Borrow.d ohlldren 36 27 36

Hlr. BOO

'M.ny houuholdl ulld mall lh.n onel.bour typ',10 totale
far .xoeed 100%,

10% of the households. Those hired were usually
young men from poor households hired by rich
households as herders. Hiring of labour Increased
during the droughtof 1984, and Is likely to Increase
with further Indlvlduallsatlon of productron and
decreased social cohesion,

As expected, labour-deflclent households In
Olkarkar and Mblrlkanl herd co·operatlvely; In
Merueshl some households with Insufficient
labour and all labour·sufflclent households herd
alone (Table 6.9). On the whole, more poor house·
holdsthan rich households herded co·operatlvely,
no matter what their labour availability. Overall,
households herding cooperatively had 4,2
herders while those herding alone had 7,5
herders.

Househokls that herded cooperatively sent
proportionately more children to school than
those herding alone, particularly on the northern
ranches r,able 6.10).

6.1.7 Cooperative herding
arrangements

Cooperative herding groups differ In their duration
and their "symmetry" I.e. the extent to which each
household contributes labourversus the extent to
which they benefit from that labour. Some herding
groups are short·term ad hoc arrangements (dur
Ing periods of high mobility or emergencies due
to Illness). Most, however, are usuallymore stable,
lasting at least a season and commonly several
years In the north. Herding groups range from
symmetrical to highly asymmetrical. The latter
often Involve households of differentwealth ranks,
the poorer household providing much more
labour relative to Its livestock holdings than does
to richer household. In such an arrangement, the
poor herdowner sacrifices the management of his
own animals (as they will be In a much larger

Maassl herding
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Hou..holdl herding oooparallvoly

Low I.bour High I.bour
lufflolenoy lufflolenoy

(0-4 herderl) (> 4 herderl)

Wealth
Ranoh 01...' % No,2 % No.2

Olkarkar Poor 100 6 100 3

Medium 06 7 0 0

Rloh 100 4 40 6

Meru.shl Poor 67 3 0 3

Medium 60 8 0 4

RIch 0 1 0 2

Mblrlkanl Poor 100 1 80 6

Medium 100 4 26 4

RIch 100 6 26 3

'Poor • < 6 tropical livestock unlll (TLU) f.er active adult
male equivalent ArME): medium • 6-1 .99 TLU/AAME;
rich • ;e 13 TLUI ME,

2Total number of houaaholda In we.,th oloss/labour suf-
IIclency category.

Table 6.10. Porcen/aoe of children a/londlng school by
herding 1':,"0111 and woalll' class, Olkarkar,
Moruosh and Mblrlkanl group ranches,

Percentage of children attending school

Weallh class'I Weighted
herding p.ttern Olkarkar Merueshl Mblrlkanl m.an

Poor

Alone 14 31 17

With others 30 44 24 30

Medium

Alone 11 20 17

With others 29 40 17 27

Rich

Alone 7 25 6 12

With others 26 15 21

Tolal

Alon. 8 20 11 16

With othere 28 42 19 26
i Poor. <6 tropical IIvestook unlle (TLU) per aellve adult
m.le equivalent IMME); medium .. 6-12.99 TLU/MME;
rloh .. 2:13 TLU/MME,

herding group with greater delays at w!lterlng,
more competition for forage etc) but benefits from
the labour of others and, more Importantly, from
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6.2 Uvestock management
practices

the palronago of Iho rich herdownor, The rich
hordownor recelvos Iho additional labour ho
noeds with lillie sacrifice In managemonl, I)ut ao·
cumulalos Informal obligations In Iho poorer
housohold.

6.2.2 Watering management
Distribution and types of watering facilities varied
considerably among the three ranches (see Sec
tion 4.5: Water resources), and this Influenced the
frequency with which animals were watered, In
general. the further a producer lived from water,
the m/)re likely It was Ihat he practised alternale
day watering. Thus, alternale-day watering was
much more common In Olkarkar and Mblrlkanl
than In Merueshl (Table 6,11), II was also more
common In dry periods than In wei periods, when

6,2.1 Introduction
In genoral, Maasal grazing and walerlng manage·
mel'll practlcos wore aimed 01:

• minimising dlslances botween Ihe nlghl boma,
Iho waler point and grazing locations, for Ihe
benefit of both Iho horded animals and the
horders

• avoiding predator liollacks and othor losses, In
particular of smallstock

• ensuring animals Arrived allhe walor poll'll and
night location atlhe appointed limos

• providing Ihe besl possible grazing for each
stock class,
To achieve Ihese goals herders selecled

specific water polnls, where animals were watered
at apredetermined frequency, and adally grazing
orbit Ihfllinciuded one or more grazing locations
(see 13ectlon 5,3: Water utllls£l.tlon, grazing pat·
turns and stocking rates),

6.2.3 Herd management and
behaviour

As noted In Section 6,1.4 (Labour requirements
for critical tasks In livestock management), callie
wore usually divided Into Iwo groups for herding:
adult callie, comprising lactating and dry cows "s
well as Ihe older heifers and steers; and all young
stock from the ages of 4 to 24 months, most of
which were weaned, The largest producers oc·
caslonally crealed a Ihlrd herding group, of older
Immatures, to reduce Ihe size of their adult herd.
When Ihe animals were taken to dlGtant pastures,
resulting In their being away from the boma for
several days or longer, laclallng cows and their
calves were kept at home to provide milk for
remaining household m6mbers. Such herd· split·
ling was very common In Mblrlkanl and many
herds remained split for mosl of Ihe minordrought
from February to November 1982 (see Secllon
5.3,3: Gr81.or1g patterns and stocking rates In the
s"uthern ranch),

Sheep and goats were herded together. Flocks
Included both adults and the young that were
mature enough 10 cover the dally orbit. The pro
portion of young animals In the flock was usually
much higher In the long dry season Ihan during
rainy seasons because of the highly seasonal
pallern In lambing and kidding (see Secllon 7.2.3:
Reproductive performance).

The mean size of herding units, derived from
four aerial surveys, ranged from 8510 120 head of
cattle and from 80 to 105 head of smallslock (King
et ai, 1985), but some of the largest producers had
herding groups of 400-700 adult cattle. Such
larger groups were herded elther by adults or by
more than one child. In add11101'1, Joint herdIng,
which was common In Olkarkar and Mblrlkanl,
Increased the size of herdIng groups (seeSection
7.1.4: Reproductive performance).

Throughout the stUdy period, cattle herds and
smallstock flocks were followed to record their
activities during the herding day. Two different

ephemeral ponds or pools In rlvorbeds provided
additional waler points. Smallslook woro walored
108S frequenlly during Iho rains Ihan during dry
porlods because Iho Maasal bollovo Ihallho grooll
horbago available during Iho rains provldos much
of Iho walor Ihe animals noed. Tho relationship
betwoen walorlng regimes and boma location was
dlscussod In Chaplor 6 (Tile study aroa: Soo/o·
spatial organIsatIon and land use) tlnd Iho Impll·
cations of walerlng frequency for milk production
will be discussed In Chapter 7 (ProductiVity of
caUie and smallstock) ,

39

34

9

18

Mer.

12

23

56

9

Olk.

2

56 04 56 79

43 15 42 19

1 2

Adult caUle Young caUle Smallstock

Olk. Mer. Olk. Mer.

Percentage of hords of adult ca/l/e and young
co/llo ond flocks of smalls/ock thaI were
w%red dally, everysecond day, every /hlrd day
or fnlrequently. O/karkar (Olk.) snd Morueshl
(Mer.) group ranches,

Dally

E~ery 2nd day

Every 3rd day

Infrequently

Watering
frequency

Table 6.11.
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molhods woro used: Ih080 oro doscrlbod In do
Loeuw and Peacock (1082) and In Somonyo
(1907)4, During 1982 and In oarty 1083, callio
hordo wore tollowod for 25 days, Hords In flvo
locallons were followod for a ItJlal of 61 days In
1083, covorlng Ihe ohorl dry soason (Fobruary
March), Ihe ond of Ihe rainy seaoon (May-Juno),
and Ihe lallor pari of Ihe long dry season (Seplom·
bor-Oclober) (Semenye, 10088), Flock behavIour
was rocordod only In Mblrlkanl for a lolal Cif 30
days In 1982/83 following Ihe melhodology of de
Loeuw and Peacock (1002),

In an analysis of Maasal herd and flock acllvl·
1I0s In rolallon to walerlng reglmoll, ooasons and
resources, conslderallofl has 10 be given flrsl 10
tho syslem of herding employod by Maasal pro·
ducers, Herding was moslly done by children,
who acted mainly as observers and rarely In
fluenced animal behaviour dlreclly, Herd actlvlly
patterns were largelydetermlnod by Ihe lead cows
or ('1 sleers, However, Ihe grazing orbit was
delermlned by Ihe herdownor's decisions on
when Ihe herd should deparl and whether, When,
and where It was to be WAtered, These decisions
determined Ihe distance 10be walkod, Ihe amount
of lime spenl allhe water polnl and Iherefore how
much time was left for grazing, Thus although Ihe
herdowner did nol parllclpale In the aclual herd·
lng, heaccompanlod the herd out of the boma and
mel It at the water point al a predelermlned lime;
he ensured Ihat animals were watered In an or
derly fashion and got enough time 10 drink,

Dally grazing management was quite uniform
across ranches, sizes of production unit and
seasons. Cattle were normally herded from dawn
to dusk, Ihe period when the animals were at least
risk from predalors. Adult callie left Ihe boma
between 0630 and 075il except In good rainy
seasons, when herd departure was somellmes
delayed unlll about 0800. Ordinarily, herds rarely
returned before 1815 and mosl entered Ihe boma
between 1830 and 1915. Hence the length of the
herding day wall quite uniform at about 11 to 12

La/Jail' l/Ill /lvIII/oak m"IJI/QIIIIIIIIII

hours, with lillie Inlluonce of ranch or soasonll•
Calvoa and Immaluro callio usually left aboul I
hour allor Iho adull catllo and rolurnod oarllor.

SlncO) Iho lenglh of Iho hordlng day wao qullo
constanl, II followslhallhe lime available for graz·
Ing depended on Iho amounl of lime sponl
Irekklng and watorlng, Acluaillme spenl on wator·
Ing was usually low (aboul half an hour aday) and
dlc.t nol vary much belwoen the dlfferenl typos of
warel' point. The dlfforonce In lime spenl on differ
enl acllv/lles belween watering and non-walering
days was mainly that a largor proportion of time
was spont on walking (without grazing) on waler·
Ing days. On dipping days Ihe herd commonly lofl
Ihe boma 1hour earlier Ihan usual; almost 6hours
were spenl on dipping, walering and walking.
leaVing only 6,7 hours for grazing,

How Ihe remaining hours were used depended
largely on the herd, as did the partilloning between
actual grazing, walking during grazing, resllng
and rumlnallng, Callie spent an average of 48
minutes rumlnallng during Iho day (72 mlnules In
the dry season and 24 minutes In Ihe wet season)
and about 2hours at night (Semenye, 1988b).

The amount of time available for grazing was
generally between 6.7 and 9,5 hours a day. Graz·
Ing can be s'Jbdlvlded Into three parts: forage
harvesting or actual grazing, walking In search of
forage and walking between periods of harvesllng.
Actual grazing lime varied less than Ihe available
grazing lime, Indlcallng that animals campen
satod for loss of available grazing lime by Increas
Ing the proportion of lime available Ihal was spenl
aclually grazing. Actual grazing time was similar
10 that recorded by Semenye (1988b), who found
an overall mean of 6,2 hours a day, ranging fror;",
5,7 hours In dry periods 10 6.6 hours In perJ~r.

when green forage was available.

A1lhough trekkIng time rllngod from 0.4 10 ~,9

hours aday, the total distance covered was much
less variable (12 to 15 km). The extent of the
grazing orbit was determined by two factors: the

4. The method delCrlbed byde Leeuw and Peacock (1982) u..d oontinuoul reoordlng ofgroup behaviour:
percentllgel of the group engaged In the various lIotlvltles w.re noted .aoh time a ohange In group
behaviour occurred. Spe.d WII record.d In ord.r to calculat. dlltanc.s travelled, while details of the
grazing orbit (species composition, t.rraln .tc,) were noted at regUlar Intervals. The advantage of the
method's thot only one recorder Is needed and problems of anlmalaelectlon are ovolded. The ....,thod
employed by Semenye (t987) WIIS based on recording the activity of three sample anlmall at tl"mlnute
Intervals•. Supplementary data were derived from a vlbracorder attached to the animal which logged
grazing time over a 8-day period.

5. In several West African agroplltoral systems the grazing day was much shcrter during rainy ..asonl
than during dry _ealOne (van Raay and de Leeuw, 1974; Bayer, 1986). Thill, u,ually aslOnlated with
a high demand for labour for cropping during the rainy ..alOn. Maa,al have no luoh d.mand, and
th.refore can keep the grazing day constant acral' the year knowing that caltle need a, much or more
time to graze during rainy IIlIons as In dry seasons.
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dlstanoes wnlkod botwoon tho barna, tho grazing
aroa and tho waterlng.polnt, and tho dlstanoo
movod during grazing, Animals that had trekkod
furthor to grazing tondod to movo loss during
grazing than did thoso that had walkod a shortor
dlstanco to grazing,

Tho aotlvlty profllos of smallstock In Mblrlkanl
woro fairly similar to thoso of oalllo, Hordlng days
wore slightly shortor (7.5 to 10 hours, comparod
with 10 to 12 hours for call1o) bocauso smallstock
woro usually allowed out of tho boma aftor tho
adult cattle herd had loft. Thoyalso roturned oarller
from grazing staying and stayod noar tho boma
until they were kraaled at dusk, Grazing orbits of
smallstock were much shortor than thoso of callie,
hence smallstock spont less time walking than did
callie, with tt!" resuii !hat their total and actual
hours sper,t on grazing were similar to those of
callie, Irv contrast to cllllle, sheep and goats
grazed for fewer hours during green periods than
durIng dry perIods (de Souza and de Leeuw,
1984).

6.2.4 Calf management
Maasal calf management has two components,
both of which are geared to avoiding losses rather
than promollng fast calf growth6•First, milk offtake
was carefullycontrolled tomaintain asafe balance
between the needs of the calf and human can·
sumptlon (see Secllon 7.1.7: Milk offtake and lac·
tatlon yield). Second, calves were very gradually
adapted to grazing.

Th9 Maasal bolleve that the amount of milk that
acalf needs varies w"h the age of the calf. During
the f1rs~ 3-4 days after birth the calf was allowed
almost al/ "sdam's milk. Ideally, damswere milked
only once a day for several weeks postpartum;
calves were allowed to suckle during and 1m·
mediately after milking and were then separated
from their dams. The norm In Maasalland Is for the
woman to milk the two left teats, leaVing the two
right ones for the calf. However, In times of need
the woman may strip three teats. Once the health
of the calf seems well assured the Intensity of
milking Increased.

Calves were penned In well·protected enclos·
ures until they were 1 month old, From 1 month
until 3months old, they were tethered In the shade
and occasionally taken out ~., gia;:~, During the

DBOralldl", PN lId L.IJUW alld Md. SOIIlIl

dry sooson womon somollmos out gras8 and oar·
rlod It homo for calvos; tho moro sovoro tho dry
SIBa80n, tho moro Important this booamo. At 3 to
4months old, calve8 wero ta:~on to r08ervod graz·
Ing aroas (olopololls), which usually had a bollor
horbage oovor than unprotootod ar08S and woro
ulluolly closo to the homostoad and on the way to
tho water point 80 that tho trekking dlstanoo to
wlltor was short,

The amount of milk roqulrod by oIdor, grazing
calvos depended on the availability and quality of
fodder and wator, which In turn wore largely dotor·
mined by soason and proximity of the houBeholci
to wator sourcos, roppoctlvely. Calves from home·
steads near water wero watered at an earlier age
and wero SUbsequently watered more froquenlly
than calves from homosteads further from water
(see Section 7.1.7: Milk offtake and lactatIon
ylo/d), In general, calves woro not weaned forcibly
but continued to have accoss to their dams at
milking, and also when milking had stopped, for
as long as the dam was willing to suckle thom.
Usually, natural weaning occurred when the dam
was In calf again (see Section 7.1.3: Breeds and
weIghts).

8,2.5 Management of young
smallstock

Young smallstock require partiCUlar care. Women
build roofad onclosuros for thom, either as pari of
tho main house or as a separate structure. In
Mblrlkanl, and somellmes In Meruoshl, young
lambs and kids were kept In small enclosures
whereas most Olkarkar producers allowed thom
to roam freelyaround the boma. Veryyoung lambs
and kids wero often kept In tho house, even In the
daytlmo, as they aro particularly vulnerable to
cold, At peak periods of lambing and kidding
children and women helped match damswith their
lambs and kids; eXIra altontlon was given to twins,
Women saw to It that young kids and lambs were
brought to their dams for suckling In tho morning
and In the evenIng. A recalcitrant dam Is held so
the young can suckle, At approximately 3months
old, lambs and kids Join the sm~lIstock flock and
are herded together with their dams or sometimes
with 'toung calves. As with cattlo, weaning was
gradual. Since adults and young were horded
together, suckling continued when out grazing
and stopped wheneverthedams ceased to lactate

eo

6. In times of drought, this gosl may be sac/lflcsd In olds/ to take care of Immediate family needs, A few
"sac/lflce" animals may be left with women and chlldr.n when the bulk of the herd moves, Theae ale
milked until the death of the dam 01 Its calf.
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or bocomo prognant again. MoalIOl usually cos
tratod their smallstock around woanlng time or
somotlmoo whon thoy woro stili suokling,

6.2.6 Animal health care
This sootlon doscrlbels tho proventlvo mooouros
produoers toke against catlle and omallstock dlo
ooso, Tho speoillo dlsoases are dlscuosed In re
lallon to callio and omallotock mortality In Chapter
7 (Section 7,1.5: Mortality; Soollon 7,2.4: Mortality
and dlsoase Incldenco),

Callio were 8uPpoood to bel vaccinated twice
a year against foot·and-mouth and any other dis
easos speclflod by government order, Vaccines
were administered by the government veterinary
services, Ticks were mainly controlled by hand
spraying or dipping livestock with acaricide,
although somo, mainly poor producers, romoved
ticks by hand, Producors stated that their aim was
to control tick hurden rather than tick·borne dis
eases, Many producero stated that catlle should
be dipped or spraYed fortnlghlly and tried to do
so, particularly when the tick burden was high.
Actual frequency was affected by shortages of
cash, acaricide and labour, and by dip break·
downs and ranged from weekly when tick burden
was high to Infrequenlly, During the study period
callie were dipped an average of 13 times a year
on Olkarkar and 16 times a year on Mblrlkanl
(Peacock, 1984).

Because of the problems with dips many pro
ducers changed to hand·spraylng their cattle In
small enclosures. Although this Is less effective
than dipping, It Is cheaper and eesler to organise,
since each producer ,..an decide on his own
schedule, acaricide type and strength (de Leeuw
and ole Pasha, 19&7).

Most livestock owners were familiar with the
common vetE>.~:nary drugs and bought them from
wherever thlJj '(,Iere available, Includingveterinary
officers, chemists, pharmaceutical companies
and the open market. Injectable tetracycline and
trypanocldals were the most commonly used
drugs and were used by most households, Most
owners owned syringes and needles, which they
cleaned but did not sterilise. Anthelmlnthlcs were
used occasIonally. The Maasal have traditional
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Productivity of cattle and smallstock
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7.1.2 Herd composition
~~I The structure of 41 herds across the three group

ranches was recorded at the beginning of the
study (1981-82). In total, over 5000 catlle were
classified by age, sex, management category1,

breed and weight. The results of the analys!s were
published by King et RI (1984).

Table 7.1 shows herd structures for the three
II!! wealth classes. All herds had a preponderance of

females (65-70%). Larger producers had pro
portionally fewer females but a larger proportion
of Immature steers.

ThCiie wasIIl1ledifferenceacross ranches Inthe
proportion of cows (35-37%) or of tolal males
(32-34%), although the composilion of the lal1er
varied: Mblrlkanl producers kept a larger pro
portion of Immature steers (10%) than producers

on tho othor ranohos (5-0%). Olkarkar raneil had
tho larg08t proportion of maturo stoors (3.8% VO
0.0% and 1.6% on Moruoshl and Mblrlkanl ro
specl/voly).

The herds of 41 housoholds woro also strollflod
by wolght·for·sex In flvo hord-slzo clossoo (Tablo
7.2). Hard size had a similar offoct on herd com
posll/on to that of wealth claso, In Ihat the pro·
portion of heavy otoors Incrolloed wllh herd size,
while thore woo only 0 small Incrooso l~ the pro
portion of youn~or, lightor stoors. Tho proportion
of bulls In the herd declined with Incroaolng hord

M.I..

Calvel 0-1 8,4 10,4 0,9 7.S

Voung
1-2 11.4 7,1 11.2 lQ.4,tl.,a

Immalure 2-4 4,2 4.2 10.0 0.2,t..,.

Malure
>4 0,5 3.0 1.9 2.0

,te".

Bull, >4 5.7 0.3 4,9 5.3

Total 30.2 31.0 34,9 33,7mal..

F,mar..

Calvea 0-1 10.7 10.8 11.3 9,8

H,lIera 1-4 18.4 23.5 19.9 20,5

Cowe >4 40.0 34.0 ~.7 38.1

Tolel
89.7 e9.1 64.9 6Il.4femal..

Columna do nol sum 10 100 due 10 rounding.

,Poor • < 5 Iroricai Ilv..lock units (TLU) f." acUvl edull
mall ,qulvalen (MME): medium • 5-1 .99 TLU/AAME;
rich. 2: 13TLU/AAME.

Source: Derlvld from Klng II el (1964).

•

7.1 Cattle producUvliy

7.1.1 Introduction
Tho malor parameters tllat determlno tho pro·
ducllvlty of a catl/o herd oro:
• tho reproducl/vo performanco of tho brooding

fomaleo
• mortality
• growth ratoo from birth to maturity
• dlvlolon of milk between calveo and pooplo.

Although overall mortality and growth are 1m·
portant determinants of herd performance Itlsthe
cow-calf unit that drives the system, In the short·
term beoause of the milk supply and In the long·
term because It 10 the numbor of calves, their
survival and growth that determines the sustalnod
viability of the hord. As a conoequence, this study
focusod on this herd componont.

This chapter presents herd composilion data
by age and sex categories and data on calving
rate, calf mortality, calf growth and milk ylold and
offtake. In the final secllon these parameters are
uoed In calculating the producl/vlty Index of the
cow-calf component of the herd.

TAbI17,1. Cnltlo "ord .truc/llro. by wonll/J cloll, Olharknr,
Moruo.'" and Mblrlkan group rano"o., HIS1•

Per clnl at anlmala by claaa

Wlalth chua1

Agi
(y,.,s) Poor Medium Rich Mllln

1. Managemlnl cal,gorl.. W"I: Flmal..: oall, hllf", adult laolallng and adull dry; Mal..: call. replace
mini bull; Stee,.: wean", Immalure. matu" and large mature.
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Table 7.2. Relationship botweon hord size and herd composll/on, Olkarka" Meruesh/and Mblrlkanl group ranchos, 1981.

Per cenl of animals by class

Herd size (head)
--= AQe/sell. class 1-40 4HlO 81-150 151-300 >300

Bulls> 100 kg 9 6 8 5 5

Steers 100-200 kg 7 6 7 9 8

Sleers > 200 kg 6 5 11 10 13

Tolal malea > 100 kg 22 17 26 24 26

Females 100-200 kg 9 12 13 16 14

Females > 200 kg 48 43 43 40 44

Tolal females> 100 kg 57 55 56 56 56

Rallo: Females 0:200 kg 0,4 0.6 0,6 0.7 0,6Females >200 kg

Rallo: Females 0:100 kg 0,22 0,32 0.30 0,30 0.25Females >200 kg

Per cenl of households 24 24 23 16 13

Per cenl of cattle 4 9 20 23 44

size. Since each producer prefers to have his own
breeding bulls and replacements, these take up a
larger proportion In the smaller herds. King et al
(1984) found that the number of cows per bull
Increased from 11 In poor producen;' ilerds to 14
In herds of rich producers.

Large herds (151-300 head) had the smallest
proportion of breeding females (defined as those
weighing more than 200 kg) but the highest young
female/cow ratio and one of the highest calf/cow
ratios. The lo¥, calf/cow ratio In small (1-40 head)
herds might Il1C!'cate a lower calving rate In these
herds but It Is more likely that they were forced to
sell or exchange young female stock for cash or
marketable steers from the rich and medium
wealth producers. There was little difference be
tween ranches In the proportions of young
females and breeding females or In the ratio ty.j
tween these classes.

7.1.3 Breeds and weights

About 95% of the 5000 cattle Included 1:1 the
weighing exercise were classified as Small East
African Zebu; 5% were tentatively classified as
mixed-breed (zebu with Sahiwal or Baran). Bulle
of mixed blood were commoner on Olkarkar (55%
of breeding bulls) and Merueshl (36%) than on
Mblrlkanl, where very few were recorded. Hence
the proportion of mixed-blood animals was great
est on Olkarkar. About 19% of calves In the live
stock production study were classified as Sahiwal
xzebu crossbreds (Semenye, 1987).The percent
age of crossbred breeding bulls was higher In

-84 ---

herds of poor and medium-wealth producers
(23%) than In those of rich producers (15%).

Coat colours of cattle did not differ greatly
between ranches, with 70-73% ofthecattlehaving
variegated coats. This contrasts with the findings
of Finch and Western (1977), that the percentage
of light-coloured cattle Increased with Increasing
aridity; they hypothesised that this was because
light-coloured animals are better adapted to heat
stress and require less water than dark-coloured
animals. Dark cattle may be better adapted to low
night temperatures and, In view of the altitude
(1200 m) of the stUdy area, adaptatloll to this
environmental factor may have been a more Im
portant selection criterion than heat tolerance.

Mean weights for the main management
classes Identified by King et al (1984) are given In
Table 7.3. Mean weights of adult females were
similar across herd sizes and ranches. As ex
pected, mean steer weight Increased with wealth
class from 233±18 kg to 284±10 kg. Steers were
heavier on Olkarkar (311 ±39 kg) than on Meru
eshl (235±18 kg) or Mblrlkanl (240±21.kg). Aver
age weight of castrated weaners Increased from
141 ±18 kg on Olkarkarto 208±9 kg on Mblrlkanl
and average weights of female weaners from
140±18 kg to 195±9 kg. There were no differ
ences In weight at weaning between ranches or
wealth classes: calves were weaned at 100-120
kg, which corresponds to an average age of 12-14
months, Indicating that Maasal prefer long lac
tation perIods (see Section 7.1.7: Milk offtake and
lactation yield).

Maasal herdIng
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Table 7.3. Mean weights of weaner and adult zebu fe
ms/es, steora andbulfs, O/kamar, Moruoshland
Mblrikanl group ranches, 1981.

Mean weight (kg±SE)

Sex Weanera Adults

Female 174±~ 251±4"

Steera 171:t~ 282:t13"

Bulls 164±10" 322±34b

"small East African Zebu (SEAl) only.
~ SEAl, 4 Sehlwa'b14 SEAl x Sehlwal crossbreds and 2
SEAl x Boran cross reds.

Source: Derived Irom King et al (1984).

7.1.4 Reproductive performance

Seasonal distribution of birth

The Maasal do not control the breeding of their
cattle and hence the reproduction of their cattle Is
primarily Innuenced by the bimodal rainfall regime
and the resultant seasonality In feed supply.
Ideally, calvlngs should be evenly distributed
throughout the year to give a continuous milk
supply. In practice, however, there are two major
peaks In conceptions that coincide with the two
rainy seasons (Figure 7.1). Monthly conception
rate was highly correlated with monthly rainfall
(r = 0.93). This conception pattern results Inacalv
Ing peak from the end of the long dry season In

September through November (31% of all births)
and a larger peak from February through May
(51%). ThUS, while over 80% of calves were born
during the 8 months when rainfall probability Is
relatively high, many cows were In the latter half of
pregnancy during dry months In either the long or
the short dry season.

Calving rate

The average calving rate for the three group
ranches was 58%, with Mblrlkanl showing the low
est (56%) and Merueshl the highest rate (61%).
Although the time-span covered by the records
was too short to provide long·term estimates of
reproductive efficiencyof cows, three trends were
apparent, relating to:
• the effect of season of birth
• the effect of the length of the milking period
• the high variability In calving Intervals.

A total of 196 cows calved during the dry
season of 1981; these calved again, on average,
20.8 months later, whereas cows that calved dur
Ing the rainy period from October 1981 to April
1982 gave birth 16.9 months later. These calving
Intervals represent calVing rates of 58% and 71 %
respectively. These data suggest that In years with
two consecutive good rainy seasons the calving
rate could be as high as 75%, whereas If one
season's rains failed the calving rate would drop

Flgure 7.1. Distribution ofcow conceptions between Septembor 1980 and August 1981.

IIlr Apr lilY Junl July AugSlpt Oct Nay OIC Jsn fib
1980 1981
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Cause Olkarkar Maruashl Mblrlkanl

Survival rata at aga (month,)

Parcentaga of all daath'

Tabla 7.5. Cau.e. of calf deaths on O/karka" MaTUa.hl
and Mb/rlkanl group fIInchas, 1981-83.

r

5181

4

Disease 89

Injurle. 7

Malnutrition 4 40

Pradators 4 6

Lost 11 3

Numbar raported 27. ..::26::.-__.:;:184~

Source: Poacock (1984).

Ranch 4 7 18

OIkarkar O.99a 0.98B O.94a

Marua'hl 0.97a 0.968 O.94a

Mblrlkanl O.94b O.88b O.85b

Maan 0.97 0.94 0.91

Within columns, numbar. followad by tha samalatter do not
dlffar "gnilicantly (P >0.05).

TOlnl 01678 calve, monllorad.

death were disease on the northern ranches and
disease and malnutrition on Mblrlkanl (Table 7.5).

Mortalities In older classes of stock were less
systematically recorded but appeared to be
mainly due to disease, Injuries and predation on
the two northern ranches. Mortality rates for cows
were lower on Olkarkar and Merueshl than on
Mblrlkanl (2'l6 B year vs 10'l6 a year). Auctuatlons
In herd mortality due to longer-term variations In
forage supply are discussed In Chapter 10 (Sec
tion 10.1.2: The herd-projection model).

A general disease survey was carried out from
June 1982 to May 1983. Brucellosis and leptospi
rosis are endemic In the area and were the most
common diseases of cattle (Table 7.6). Brucellosis
was also the most common disease In goats,
whereas anaplasmosis was the most common
disease In sheep. The majorityof theileriosis cases
occurred during an outbreak on Mbirikanl follow·

Tabla 7.4. SUlVlval fII/e. ofcalvo. /0 of, 7and 18months on
Olkarkar, Merue.hl and Mblrlkanl group
fIInche., 1981-83.

7.1.5 Mortality and disease
Incidence

below SO'l6. lWo consecutive poor rainy seasons
would reduce calving rate to about 40'l6 (see Sec·
tlon 10.1.2: The herd-pro/ectlon mode/).

An analysis of records on 144 cows for which
both the length of the milking period and the
subsequent date of calving was known showed
that the duration of milking had little effect on
calving Interval. When milking was prolonged by
one month, the calving Interval Increased by only
3 days2; cows that were milked for 4 months
calved after 20 months and those that were milked
for 14 months calv9cJ after 21 months. Conception
during early lactation was rare: only 7'l6 conceived
between 3 and 6 months after parturition. These
findings seem to Indicate that the stress of preg
nancy and early lactation results In anoestrus, the
duration of which Is almost Independent of the
length of time over which the cows are milked.
Calving Intervals were, however, highly variable
among the 144 cows: 43'l6 calved again within 18
months, another 44'l6 between 18 and 24 months
aller calving and the remaining 13'l6 calved again
after 2 years or more (de Leeuw and Wilson, 1988;
Semenye, 1987).

Calf survival rates were significantly lower on
Mbirikanl than on the other two ranches (Table
7.4). Calf survival was high up to 4 months of age
due to the efficient management system that
Maasal have adopted for young ca"'9s which are
kept In and around the boma and re'l exclusively
on their dams' milk (see Section 6.2.4: Calf man
agement). However, mortality during the first few
weeks postpartum was poorly recorded and neo
natal deaths were not Included3•

Mortality Increased somewhat when calves
were sent out to graze, In particular on Mblrlkanl
where only SS'l6 of calves survived to 7 months
old. From 7 to 18 months survival was again sur·
prlslngly high, being eqUivalent to a mortality rate
of 2-4'l6 over 11 months (Table 7.4). Calf survival
rate was also linked with dam age, calves whose
dams were between 5 and 9 years old having the
highest survival rates. The main causes of calf

2. Waganaar at al (1988) raportad a ,'mllar, though mora pronouncad, affact of milking parlod on calving
Inlarvalln puloral hard' In Mall: for avary month Incraase In tha milking pariad, tha calving Intarval
wallangthanad by 13 days.

3. In soma pastoral production 'y,tama 16% 01 pregnancies resulted In abortions, stillbirth' or n.onatal
daaths. Thase caus.. thus accountad for over a third of all calf d.aths up to 1 year old (da Leauwand
Wilson, 1988).
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PN do Leouw, PPSomonyo, C P Poocock and B EGrandin

Table 7.6. Incldenco of molar dlsoasos In cattlo, shoop
and g08ts In tho stuely aroa,1983.

OIsealO Incldenco
(% of anlmale te.ted)

DisealO Cattle Sheep Goats

Brucellosis 15 1 7

Leptoilplroals 18 0 0

Paratuberculosis 2

Anaplacmosls 3 4 2

Thollerlosls 4 1

Babesiosis 1

Bovine ol1lls 3

Ing the drought·related movement of cattle to
Kuku ranch further !louth where the main vector
for the disease, Rhipicephalus appendiculatus
(Brown ear tick), was present. Other diseases
reported to be of concern to producers Included
malignant catarrhal fever, bovine otitis and helmln·
thlasls In calves.

Thus, although several diseases were reported
by livestock owners and diagnosed by the veter·
Inary team during this extensive survey, their over·
all Incidence was low. These findings suggest
mainly sub-clinical Infections and/or enzootic
stability and tolerance, Indicating low suscepti
bility to certain diseases and Immuno-responsive
ness to others. Passive (colostric) Immunity
provides young stock with their Initial resistance
to diseases; thereafter young stock build up and
maintain Immunity by being continuously ex
posed to the Infectious agents. The Inherent
genetic resistance of the Indigenous breeds Is
believed to play an Important role (de Leeuw and
ole Pasha, 1987).

7.1.6 Growth of young stock
The overall mean birth weight of calves was 19.2
kg. Calves born on Olkarkar and Merueshl were

Productivity of callfo and smal/stock

significantly (P < 0.05) heavier than those born on
Mblrlkanl (20 kg vs 17.8 kg). Calves were born 2
kg heavier If the last trimester of gestation co·
Inclded with arainy season than If It coincided with
a dry period.

Up to the age of 7 months calves on the north
ern ranches gained weight faster than those tin
Mblrlkanl but between 7 and 18 months of age
calves on Mblrlkanl had the higher growth rate
(Table 7.7). The differences were, however, not
significant.

About 19% of the calves were classed as Sahl·
wal x zebu crosses, most of which were on Olkar
kar. At 4, 7 and 18 months these crosses were 6,
8 and 20 kg heavier than pure zebu animals
(P < 0.05).

The effect of season of birth on subsequent
growth was significant (P<0.05) only up to the
second month. Calves born In the first rains had
slightly, but not significantly, higher rates of gain
up to 7 months of age than calves born at others
times ofthe year (Table 7.8). The lowestgains were
recorded for calves born In the second rains
(April-June); their poor performance was due to
their entering the long dry season at an early age
and their being exposed to poor grazing longer
than calves born In other seasons.

Producer wealth class had no significant effect
on calf growth rate.

On Olkarkar, calf growth differed significantly
(P < 0.05) between producers within neighbour·
hoods, apparently In relation to boma location,
which determined the distance to water, watering
frequency and range resources available to the
calves. Calves from bomas located 5 km from
water with adequate grazing between the boma
and the waterpoint were 20 kg heavierat7months
old than calves from bomas 10 km from waterwith
only overgrazed land between the boma and the
water point. Variability decreased with age as
calves extended their orbit of grazing and relied

Table 7.7. Dally wolght gain and 7- and IS-month weights of calves on Olkarkar, Maruoshland Mblrlkanl group ranchos,
1981-83.

Weight gain (glday)

Calf ago (monlhs) Calf wolght (kg) at (age):

Number of
calvos 1-4 4-7 7-18 7 months 18monlhs

Olkarkar 140 238 184 199 67 134

Moruoshl 143 218 198 204 66 134

Mblrlkanl 89 183 179 208 59 129

Mean 212 187 204 64 132

. " ... , ...._--
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Table 7.8. Effecl 01 slIason 01 birth on dally wolghl gain and walghl 01 7·monlh·oId calves, lf1S1-83.

Dry: July-Sept 1981 177

WeI: Oct-Dec 1981 98

Dry: Jan-March 1982 48

WeI: Aprll-Junel982 49

Mean

Season of birth
Number of

calves

Weight gain (g/day)

Call .ge (months)

Calf weight (kg)
1-4 4-7 1-7 at 7 months old

224 188 206 65

233 206 213 66
210 193 208 84

182 162 172 63

212 187 200 64

Source: Adapted from Semenye (1987).

less on overgrazed areas around the boms and
along cattle tracks.

7.1.7 Milk offtake and lactation
yield

Milkofftake Isdetermined by the Interaction of two
factors: potential milk offtake from lactating cows
and milking strategy. Potential milk offtake was
measured by Semenye (1987), who recorded milk
offtake from 372 lactating cows once aweek In the
evening and the following morning. Informationon
components of milking strategies and their effect
on actual milk offtake at the household level was
collected subsequently through Interviews with
women and through re-analysls of the data after
Including those cows that were milked less often
than twice everyday (Grandin, 1988).

The availability of milk for consumption In
Maasal households Is governed by several fac
tors. The potential supply of milk per household
depends primarily on herd size, the proportion of
lactating cows In the herd and the milk·production
potential of each cow. Actual milksupplydepends
largely on the milking strategy of the producer.
This determines howmuch milk the calf Isallowed
to suckle and how much Is taken off for human
consumption. Milking frequency and the amount
of mOk taken In a milking session are the main
components of the milking strategy.

Rich producers milk their cows less often and
extract less milk per session than producers stu
died by Semenye (1987); his yield data should
thus be regarded as potential output.

PotentIal milk offtake

The Maasal have the overall production aim of
maintaining a reliable supply of milk to the house
hold throughout the year. This leads to prolonging

milking for as long as possible. As the length of the
milking period had little effect on the length of the
calving Interval, the longer the milking period, the
greater the milking efficiency of a cow (Table 7.9).
However, In a sample of 149 cows Semenye
(1987) found that a quarter were milked for less
than 6 months, while only 18% were milked for
more than 12 months; the overall mean was 9
months. Short lactations were mainly due to the
death of the calf and p~oblems with milk let-down.

Table 7.9. Milkingperiod, ~aMng Inlervalandefflclencyo,
ml/k production •

Milking Calving
period Inlerval EHlclency2

(months) (months) (10)

6 ro~ ~

8 ro.3 39

10 ro.5 49

12 ro.7 66
14 ro.9 87

'Developed from tha equaUon:
y ~lvIng Interval) • 19.5 + (O.h milking period (months))
(R" -0.32) (Semenye, 1987:245-248).

2Efflclency • milking period/calving Interval.

The average dally milk offtake from cows that
were milked twice dally was 0.94 litre. However,
offtake varied from 0.65 litre/day In dry months to
1.20 litres/day In wet months. The effect of these
differences on milk offtake from the herd was
somewhat masked by the seasonality of calving
and also by an Increase In the proportIon of milk
taken from cows In early lactation. Milk offtakes
given In Table 7.10 representthe means of two dry
and two wet seasons, combining the sharp fall In
the short dry seasons (February-March) and the
much slower but more prolonged decline during
the long dry season. The slower decline In milk
offtake during the long dry season Is mainly re
lated to the relatively large proportion of cows In
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Table 7.10. Effect 01 slIBson and stage 01 lactation on dally
milk offtake.

Milk offtake Oltreslcow per day)

Stage at lactation (months)

Season 1-3 4-6 1-9 Mean

Ralnyaaasons' 1.16 1.13 1.02 1.09

Dry aaalOns2 0.92 0.76 0.73 0.79

Mean 1.04 0.95 0.68 0.94

lMeans of two rainy aaasons.
2Means of two dry aaasons.

Source: Semenye (1987).

early lactation following the calving peak from
March to May (see Figure 7.1).

lactation yield

Total lactation yield (milk consumed by the calf
plus that taken for human consumption) cannot
be measured directly under field conditions and
must be estimated from calf growth rates together
with milk offtake. Dally lactation yield was esti
mated using growth rates of calves from 30 to 120
days old. during which period growth rate de
pends mainly on milk Intake. Over this period.
poor producers on Olkarkar extracted an average
of 1.12 IItres of milk dally from each milking cow,
while calves each gained an average 16.7kg. This
weight gain Indicates that each calf consumed
approximately 150 Iitres of milk (Drewry et ai,
1959). Thus the total lactation yield over the 90
days was 251 Ittres or2.8l1tresaday. ofwhich 40%
was taken c~; ic~ "uman consumption.

Milking strategies and actual milk offtake by
wealth class4

This section considers the amount of milk taken
off for human consumption, which Is a function of
the potential supply and the needs of suckling
calves and the family.

ProductMty al caltle and smallstack

Maasal do not speak of milking cows; they
speak of "milking calves". This underscores their
understanding of the competition between calves
and the family for the milkof the same cow. Maasal
know the productive potentials of their animals
and their life history. The condition of animals Is
monitored closely by both the woman who milks
them and the head of the household. If a calf
seems weak, or becomes III, Its dam will be milked
less frequently and the amount of milk taken on
each occasion will be reduced. However. Maasal
believe that too much suckling can harm a calf;
high-yielding cows are milked even If they are
temperamental to prevent the calf from consum
Ing too much milk and getting diarrhoea. The
amount of milk required by older. grazing calves
depends on the availability of forage and water.
which was closely related to the s~ason and the
location of the homestead. Calves from home
steads nearwater were taken to water at an earlier
ageand were watered more frequently than calves
from homesteads far from water.

After calf survival, the most Important criterion
used by a woman In determining how much milk
to.extract Is the need of her family. The amount of
milk needed depends on several factors, Including
the size of the family and Its age/sex structure.
Women seem to aim for a dally milk offtake of
aboU11 litre per person In the dry season and 1.5
IItres per person In wet season. Seasonal variation
In the diet was preferred by most people. However,
seasonal variation In milk consumption was a
necessity for poor households, whereas for rich
households It Is by preference.

The availability of other foodstuffs also in
fluenced family needs for milk. In most ofthe study
sites. local shops and markets normally afforded
a regular supply of goods and hence the avail·
ability of cash governed the supply of other foods.
In poor households women milked harder than In
rich households, which had more cash available
to purchase other foods.

Milksales accounted foronly5% ofmilkofftake
on Olkarkar and less on Merueshl. Almost no milk

4. The following section Is baaad on Grandin (1988) and Grandin (unpublished data). The quantitative
Inlormatlon was derived from formal questionnaires admlnlater.d monthly r.gardlng the number of
lactating and mllk.d cattle p.r aub-hous.hold and Irom fortnightly milk m.asur.ments on cows In the
animal productivity study (Semenye, 1987). Although the latter data collection was not designed with
houaahold conaumptlon In mind, th. Inlormatlon can b. uaed to eatlmate gen.ral patterna. Obaer·
vatlona combined with Informallnt.rvlews, mainly In Olkarkar, contributed substantially to the analysla.
The available data augg.at lhat patterns In Merueshl were quite similar to those In Olk.rkar. Only g.neral
atatem.nta are pOlllbl. In ralatlon to Mblrlkanl becaull of the drought condltlona pertaining on that
ranch and the high mobility of both paople and stock. Th.re was no Information on lactating cattl. and
what milk records were available were almost excluslv.ly collected from the more accoaslble bomas.
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Table 7.11. Mllk·offtake parameters for poor, madlum
wealth aId rich households on OIkarkar Group
Ranch.

1.3

0.75

40

30

18.5

65

23

1.2

7

0.93

lQ.4

70

50

85

Wealth clasa'

4

1.0

7.2

96

Poor Medium RIch

100

Palameler/household

milk available than reqUired took a lot of milk from
a few cows rather than taking a little from all their
cows, thus reducing the amount of work Involved.
Women tended to choose animals with younger
calves as young calves are easier to handle than
older calves and require IllSS milk.

Lastly. actual milk offtake depended on how
much milkwas taken from each cow milked, which
was determined by the number of quarters milked
and the degree of stripping. Maasal women
usually milked the two left teats, leaVing the two
right ones for the calf, but milked three quarters
when family needs were high. The amount of milk
taken from each quarter also varied. The amount
of milk given ty the cow per unit time decreases
after the first few minutes of milking, at which point
women with manylactating cows generallymoved
on to another cow, leaVing the rest of the milk for
the calf, while poor women coaxed out the last bit
of milk.

The effects of wealth class on milking
strategies and offtake In Olkarkar are shown In
Table 7.11. Milk offtake per person was similar
across wealth classes, but the percentage of cows
milked, the proportion of cows milked twice aday
and the amount of milk taken per cow all de·
creased with Increasing wealth. An offtake of
about 1.2l1lres per person per day would seem to
be the goal In Maasalland, but households with

Cal1le per relerence adult

Per cent 01 lactating cow.
u.ually milked

Per cent 01 lactating cow.
actually mllked2

Per cent of COWl milked twice a 88
day

Dally milk offtake per cow
milked pltres)

Total dally milk offtake pitre.)

Dally offtake per reference adult
pltres) 1.1

Actual/potential offtake (%)3 86 58 25

tPoor • <5 tropIcal livestock unit. (fLU) per active adult
male equivalent (MMEI: medium • 5-12.99 TLU/AAME:
rich • ~13 TLU/AAME.

2Estlmated from milk recording observations.
3rhe potential. Is reached when all cows with suckling calves
are milked twice a day.

Source: Adapled from Grandin (1988).

was sold on Mblrlkanl. Demand was highly 10·
cation specific, with sales made to nearby hotels
or to locally resident workers (teachers, game
park workers, etc). Thus milk sales did not have a
marked effect on milk offtake.

Women did not always milk all their lactating
cows. The percentage of cows usually milked
generally declined with Increasing herd size.
Some cowswere not milked at all (due toWildness,
mastitis, low potential) orwere milked foronly part
of the lactation. Rich households commonly de·
layed onset of milking and stopped milking earlier
In the lactation than did poor households. Thus
only some of the lactating cows contributed milk
for human consumption at any given time. How·
ever, these "usually milked" cows were not
necessarily milked every day or at every milking
and hence the number of Nactually milked" cows
was often lower than the number of "usually
milked" cows.

Unfortunately, few data are available on the
percentage of ·usually milked" cows that are ac·
tually milked on a given day and estimates were
derived from observations and milk recordings. A
single data point for households In Olkarkar for
July 1982 (mld·long.<fry season) Indicated that
poor households actually milked 95% of their reo
ported Nusually milked" cattle, while rich house·
holds milked only 70%. The single richest
household milked only58% of the "usuallymilked"
cows. In the very wealthy households, a labour
bottleneck at milking limits the number of cows
milked; however, this Is much less Important factor
than the need for milk In determining the number
of cows milked.

Most households milked their animals twice a
day, In the morning and In the evening. The richest
households commonly milked their cows only
once aday, while others occasionally milked only
once a day. The offtake per cow from once·a.<fay
milking was 50-60% that of twice·a.<fay milking
(Semenye, 1987).

Several shorl·term circumstances commonly
resulted In a cow remaining unmUked on one or
more occasions. Milking was temporarily sus·
pended If the cow or calf was ill or seemed to be
In poor condition. Calves occasionally escaped
from the calf·pen and spent the night with their
dams, which were consequently not milked In the
morning. calves that were not penned before their
dams returned from grazing often met their dams
and suckled on the way. Such events were com·
monest In households with farge herds, In Which
women did not need all the potentially available
milk and could afford to be less careful In their calf
management. Additionally, women who had more
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faw cows were not able to meet that goal despite
a relatively Intensive milking strategy. Medium
wealth households met It but with slightly less
Intensive milking, whereas rich producers
achieved this level of offtake using onlyabout one
quarter of their potential milk offtake (see Section
10.2.3: Milk offtake).

Residence and milk offtake In Olkarkar

Neighbourhoods varied markedly In their access
to water and the quality and quantity of grazing
betwee.n the boma and thewater point. Frequency
of watering of both cattle and calves was Inversely
related to distance from water, with concomitant
effects on both milk production and calves' needs
for milk. Most rich producers lived far from the
water point to give themselvesaccess to moreand
belter grazing, while most poor producers lived
nearer the water point as they had less need for
grazing. Watering frequency also varied with
neighbourhood. Households 2 km from water
watered their stock every day; those about 7 km
from water usually watered stock every second
day. Distance from water had an effect on milk
production and hence on the amount that could
be taken for human consumption. Milk yields fell
as distanceof the boma from water Increased, due
to lower water Intake, longer walking distance to
water and reduced grazing tlmess.Although place
of residence was confounded with wealth class,
milk offtake was generally lower In households far
from water points: e.g. on Olkarkar households 7
km from water had an average milk offtake of 0.78
litres per cow per day, compared with 1.02 IItres
per cow per day for households 2 km from water.

Seasonal fluctuations

Dally offtake per cow varied more between
seasons than did the number 01 cows milked
(Table 7.12). The number of lactating animals var
Ied between seasons (see Section 7.1.4: Repro
ductive performance) but variations In the
percentage of lactating cows that were usually
milked (significant In the case of medium-wealth
and rich producers) resulted In smaller seasonal
fluctuations In the numberof cows usually milked.
The percentage of cows that were actually milked
seemed to be lower during wet seasons than
during dry seasons, particularly In the case of rich
producers' herds.

Productivity 01 cattlo and smalls/ock

7.1.8 Productivity Index

Productivity Indices combining cow reproduction,
milk offtake per cow and calf Viability and growth
were used to examine the overall annual output 01
the cow-calf unit (Table 7.13).

These Indices Indicated productivity 0153-73
kg of calf/cow per year, or 21-28 kg of calf/100 kg
01 cow livewelght per year. This Is somewhat
higher than Inother traditional production systems
In similar environments In sub-Saharan Africa, In
which Indices range from 17 to 23 kg of calf/l00
kg of cow (de Leeuw and Wilson, 1988).The pro
ductivity of Mblrlkanl was some 25% less than that
of the two northern ranches, mainly because of a
minor drought In 1982.

Although these Indices provide useful overall
yardsticks to measure system productivity, cau
tion Is needed In Interpreting them because 01
possible differences in productivity between
wealth classes. The effect of wealth class on the
productivity indices was thus calculated for Olkar
kar. Since therewas no evidence that cow and calf
survival or calving percentage differed between
producer groups, It follows that only calf growth
and milk offtake yield Influenced the productivity
index (Table 7.14). Calves In medium-sized herds
were heavierat one year old than those in large or
small herdsand medium-sized herds had the hIgh
est productivity Index. Large herds had the sec
ond highest productivity index when this was
calculated using potential milk offtake but the low
est Index when actual milk offtake (derived from
Table 7.11) was used In the calculation. This Is
because rich producers used only about 25% of
their potential milk offtake during the favourable
conditions of the study period. The contribution of
milkofftake to the productivity Index Is rathersmall
as a result of converting milk offtake to a calf
growth equivalent. This does not reflect the true
importance of milk In Maasal households.

Productivity varied much more between indi
vidual cows than it did between herds. The major
differences were In calving rate and milk yield. In
addition, -gift cows" of unknown parity had higher
calf mortality and produced calves that weighed
less at 12 months old than did cows In their fourth
or fifth parity. Combining these differences In pro
duction parameters Indicates that the productivity
of a good cow may be 56% higher than that of a
poor cow (Table 7.15).

S. Semony. (1987) has shown thet milk offtake on tho watering day was about 10% higher than on
non-watering days.
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Tablo7.t2. Esllmales ofda~mltk offlako In poor, mod/um·wealth and rich households by season, Docember 1981-February
t983, O/kafkar roup Ranch.

Season Wet Dry W.t Dry Wet

Period Dec-Jan Fob-Mar Apr-May June-Oct Nov-Feb
1981/82 1982 1982 1982 1982/83

Poorl

Dally olf1ake pltreS/cowl 1.28 0.66 1.26 0.93 1.19

Cows usually milked 4.9 0.3 7.8 7.6 7.1

Por cent 01 cows aC1u.lly mllked2 96 98 90 96 95

Actual olf1ake pUreS/hous.hold 6.0 4.1 8.8 6.8 8.0
pordaYI

Medlum.weahhI

Dally olf1ake pltreS/cowl 1.04 0.73 0.92 0.72 1.14

Cows usually milked 10.2 11.6 12.5 12.2 13.2

.~~
Per cent 01 cows aC1ually mllked2 80 66 80 92 75

I•.

h Actu••l olf1ake pltreS/household 8.4 7.1 9.1 8.0 11.3
~. perdaYI

Riehl

Dally olf1ake pitreS/cowl 0.68 0.51 0.73 0.60 0.79

Cows usually milked 24.7 24.9 28.9 23.8 23.9

Per cent 01 cows aC1ually milked 65 80 60 72 87

Actual olf1ake pltreS/household 10.8 to.2 12.7 to.2 12.7perdayl
lPoor .. < 5lroplcaJ livestock units (flUI per active adult male equlval.nt (MMEI: medium • ~12.99 TlU/MME: rich· O!: 13
TlU/MME.

2Estlmat.d Irom observations and milk recordings.

Table 7.13. ProductMty paramelors andproduCIMty Indices for callIe on O/kafkar, Merueshland Mblrikanl group ranches I.

Ranch

Parameter Otkarkar Merueshl Mblrlkanl Overall

Cow survival ("'" 98 98 90 95

Calving percentage 57 61 56 58

Call survival ("'" 95 93 87 92

Call welghtatl year (kgl 98 97 91 95

Milk olflake (kgllactatlng cow per yearl 250 294 227 257

Average cow weight (kgl 240 260 253 251

Producllvlty Indlc..

kg call/cow per yearI 68 73 53 65

kg call/loo kg cow Ilvewelght 27 28 21 25

'The Index was calculated as:
(cow viability x calving rate x callsurvlval x call weight at 1year (kg)) + (cow viability x calving rate x (milk o/f1ake (kgli9))

Finally, It must be stressed that these calcu
.lations were based on data from only 18 months.
Long-term herd productivity Is discussed In Chap-

ter 10, In which the productivity Index Is extended
to Indicate the productivity of the whole herd•
rather than Just the cow-calf component.

---_.,.,. ---~"""'---------=----------""--';"';";;""":"''''''':'''-'''''':'''_-----~~~~-
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Table 7.14. Productivity parameters and productivity In·
dices lor poor, medium-wealth and rich pro
ducera, OIksrkar Group Ranch.

Teble 7.16. Averege sheep "ock structure, Olkarkar, Meru·
eshl and Mblrlkanl group ranches, 1981.

sheep and 2300 goats In 41 households were
counted and classed according to sex, age and
breed (King etal, 1984).

Sheep

The average composition of sheep flocks Is given
In Table 7.16. There were no significantdifferences
between wealth classes or ranches In the pro
portion of females In the flocks, which averaged
67%. However, while the distribution of females
among age classes was similar on Olkarkar and
Merueshl, on Mblrlkanl over half the females were
more than 30 months old (Figure 7.2).

29

65

260

102

31

108

275

154

Wealth clasa t

27

89

250

290

Poor Medium RichParameler

Call weight al1 year (kg)

Potential mllic olllake
(kg/cow per year)

Index: kg call/100 kg cow
Actual milk offtake
(kg/cow per year)

Index: kg call/100 kg cow 26 28 24

1Poor • :0: 5 tropical livestock units (TlU) per active adull
male equlvalenl (MME): medium - 5-12.99 TlU/MME;
rich. 2:13 TlU/MME.

7.2.1 Introduction

Table 7.15. Minimum and max/mum cow productivity par·
ameters and resultant/ndlces.

72. Smallstock productivity

7.2.2 Flock composition
Flock structures were determined using the same
households as those for cattle herds (see Section
7.1.2: Herd composition). In total, some 2700

Percentage 01 flock by cia..

Age (months) Males Caslrales Females

Young (0-15) a 10 21

Malure (15-30) 2 5 20

Old (>30) 1 6 26

Total 11 21 67

Derived from King el al (1984).

The number of females and the age distribution In
goat flocks was similar to that In sheep (Table
7.17). As with sheep, more than half the female
goats on Mblrlkanl were 30 months old or older
(Figure 7.4). The proportion of castrated males
was similar on all ranches but old castrates ac
counted for half of all castrates on Mblrlkanl, com·
pared with 16% on Olkarkar and 12% on Merueshl
(Figure 7.4). The proportion of old castrates also
Increased with increasing household wealth, from

Goats

The proportion of castrates decreased slightly
from north to south (24 vs 20%), while rich house
holds retained a larger proportion of castrates of
more that30 months old than did poorhouseholds
(13 vs 8%) (Figure 7.3), Indicating that poor pro
ducers sold male stock at an earlier age than rich
producers. Olkarkar had the smallest proportion
of young males and the highest proportion of
young castrates, Indicating the producers on this
ranch castrated male sheep at an earlier age than
did those on the other two ranches (Figure 7.3;
see Section 8.2: Livestock utlllsatlon: Trans
actions for offtake and acquisition). There was an
average of 14 ewes per breeding ram, ranging
from 12 on Mblrlkanl to 19 on Olkarkar, and from
11 In poor households to 161n rich households.
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99
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89
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98
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86

86

225

57
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Cow survival ('ll.)

Calving percentage

Call survival ('ll.)

Milk offtake, kg/cow per year

Call weight al 1 year (kg)

Index (kg call/cow)

This section focuses on the composition of sheep
and goat flocks and their reproductive perform
ance, mortality and growth. It does not consider
other components of research on smallstock,
such as the relationships between productivity,
flock management, and rangeland resource utilis
ation. Some of these research topics have been
reported In de Leeuw and Peacock (1982) and
Peacock (1984) and were summarised In Chap
ters 5 (The studyarea: Socia-spatial organisation
and land use) and 6 (Labour and livestock man·
agement). The soclo-economlc aspects of keep
Ing smallstock are dealt with in Chapters 8
(Livestock transactions, food consumption and
householdbudgets) and9 (An economicanalysis
ofMaasailivestock production).
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Agur.7.2. Age clas..s offemale end ClISlrated .heep on Olfal,,",r, MeflJ8.hl end Mblri1aln1 group ranchee.
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Agure 7.3. Age c/eeses 01 'ema/e and ClIstraled sheep In flocks belongIng to poor, medium-wealth and rich producers.
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less than 4% In poor households to almost 10% In
rich households (FIgure 7.5). The meannumberof
does per breeding buck was 26, ranging from 24
on Merueshl to30 on Mblrlkanland from 13Inpoor
households to 40 In rich households.

Malesand castrates comprised morethan32%
of the total flock In the study area, compared with
only 5% for the Afar In EthIopia, 23% for the DaJu
and the Baggara In the Sudan, 25% for the Bam
bara and 27% for the Fulanlln Mall (Wilson, 1982;

•
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Table 7.17. Averagff goat flock structura, O/kafka" Mffnr
ash/and Mb/rlkan/ group ranchas, 1981.

Percentage 01 flock byelasa

Age (months) Mal.. Castrates Females

Young (0-15) 7 9 18

Mature (15-30) 1 7 22

Old (>30) 1 8 27

Total 9 24 67

Derived Irom KIng et al (1984).

Peacock, 1984). In addition to the high proportion
of males and castrates In the flocks, 51% of the
castrated goats and 35% of the castrated sheep
were over iiJe (Jptimum sale age (Peacock, 1984).
Sales of small ruminants, especially by rich pro
ducers, can thus be doubled without Impairing the
reproductive capacity of the breeding flock (see
Section 8.2: Livestock utilisation: Transactions for
offtake and acquisition).

Breeds

The major sheep breeds were Red Maasal, Black·
headed Somali and some Dorpers and their
crosses. The fat·talled Maasal sheep was the pre
dominant breed on the northern ranches (65
75%), while the fat·rumped Somali was the
commonest breed on Mblrlkanl (65%). King et al
(1984) found that Dorpers accounted for 20% of
the sheep on Olkarkar and 8% on Merueshl,
whereas Peacock (1984) stated that only a few

Productivity of cattlo and smalls/ock

Dorpers were observed In some richer Olkarkar
households. Almost all the goats were of the Small
East African breed.

7.2.3 Reproductive performance

The Maasal try to cJntrol breeding of their small·
stock using breeding aprons and this results In a
distinct peak of conception early In the long dry
season, when the breeding apron was normally
removed. However, lambing and kidding occurred
throughout the year, albeit with 80% of births take
Ing place between October and April (Figure 7.6),
coinciding with the two rainy seasons.

Over the 2-year study period two-thirds of all
births on Mblrlkanl occurred In the first year
(1981/82). lambing and kidding rates were low as
the result of low and poorly distributed rainfall
between June 1981 and November 1982 and a
severe outbreak of Nairobi Sheep Disease In
1982/83 (see Section 7.2.4: Mortality and disease
Incidence). Between June 1981 and June 1983
only 24% of the sheep and 17% of the goats gave
birth twice. These had mean parturition Intervals
of 12.3 months and 13.6 months respectively. This
poor reproductive performance was confirmed by
rapid surveys on Mblrlkanl between 1981 and
1984: 36% of the potential breeding females had
not conceived at all; of those that did conceive,
some 50-70% did so within 18 months, whereas
another 20-25% had a parturition Interval of over
2 years (Figure 7.7).

Agure 7.4. Age c/assas of fomata and castrated goats on O/karka" MefUeshland Mblrlkan/ group ranchas.
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FIgure 7.5. Age clsssos 01 iomalo and caslrsled g081s In flocks belonging to poor, modlunl-woo/lh and rich producors.
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Flgurll 7.6. Soasonal distribution 01 births ofshoep and g081s on Olkafkar, Moruoshl and Mblrikanl group rsnchas.
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The effect of nutrition during the mating
season, particularly on goats, was demonstrated
by differences In mating and subsequent birth
rates In smallstock flocks on MblrlkanJ, some of
which were moved to Acacia tortllls woodlands
south of the ranch to feed on acacia pods during

96

the long dry season In July-August. Comparison
of the reproductive performance of flocks that
remained on the group ranch and those that
moved showed a near·five·fold Increase In the
percentage of goats that were mated and hencea
six-fold rncrease In the percentage giving birth

Maasal hordlng
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Figure 7.7. Froquoncy dls/r1bul/on of successlvo birth Inlorvals In shoop and goals on Mblrlkanl, 198/-84.
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(fable 7.18). Pod feeding had less effect on sheep
reproductive performance.

7.2.4 Mortality and disease
Incidence

(12 12-18 18-24 2'4-32
Kidding Inllrv.1 Illlcnth.1

Table 7.18. Elloc/offoodlng on acacia pods In 1983 on tho
roproduc/ive porformanco of goals and shoop,
Mblrlkanl Group Ranch.

Reproductive performance
('ll. of breeding females)

Goats Sheep

Pods No pods Pods No pods

Birth 19 13 54 44

Abortion 1 1 0 13

Source: Adapted from Peacock (1984), Table 5.4.2., page
245. See also do Leeuw et al (1986).

Table 7.20 shows the causes of death of young
(suckling) and adult sheep and goats between
August 1981 and February 1983, based on
monthly Interviews with producers. Disease was a
major cause of pre-weaning death In both species
and on all ranches. Predators accounted for a
large proportion of deaths among young sheep
and goats on Olkarkar and of young sheep on
Merueshl, but were of little Importance on Mblrl
kan!.

The distribution of sheep mortailly rates
among households was uneven; on all ranches,
60% of the households had low mortality rates..

MClrtality rate up to weaning was lower for sheep
(18%) than for goats (34%), although the dif
ference was smaller at 18 months (57% vs 66%).
The high pre-weaning mortality rate In goals was
due In part to their larger litter size; about 15% of
the goals produced twins, which were twice as
likely to die before weaning as were single-born
kids. Only 1% of sheep gave birth to twins. Pre
weaning mortality rates differed little between
ranches but mortailly rates from 5 to 18 months
and from 0 ~o 18 months were markedly lower on
Merueshl than on the other two ranches (fable
7.19). Mortality rates of goats also differed sub
stantially between wealth classes (Table 7.20); ap
parently, households with many cattle took less
care of their goats than did households with few
cattle. Season of birth affected pre-weaning mor
tality rate In sheep but not In goats; lambs born In
the long dry season had higher death rates than
those born In other seaso"s (Table 7.19). Browse
was a more Important source of feed for goats
than for sheep, and Ihls was the most likely cause
of the lower dry-season mortality of unweaned
kids (de Leeuw and Chara, 1985).

Mated

Con
ceived
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80

20

20

73

54

47

47

Maasal hordlng 91



Produc/lvltv of ca",o and smalls/ock

Tabla 7.19. Mortal/tv ra/os o( smalls/ock by ranch, woa/lll
closs and season o( birth.

Mortsllty rate (%)

Shoep Goats

Age (months) Age (mollths)

0-5 lH8 0-18 0-5 ~18 0-18

Rench

Olkarkar 10 26 36 25 36 61

Merueshl 8 15 23 2:l 18 47

Mblrlkanl 10 34 44 32 35 67

Wealth cia•• '

Poor 10 20 30 9 23 32

Medium 7 13 20 23 17 40

Rich 7 14 21 40 13 53

Season of birth

Del-Dec 8 20 28 30 27 57

Jan-Mar 10 30 40 29 39 68

July-Sopt 16 15 31 29 18 47
1Poor = <5 tropical IIvostock units (fLU) per active adult
male oqulvalent (MME); medium = ~12.99 TLUlAAME;
rich = 213 TLUfAAME.

Sourco: Adaptod from Peacock (1984).

PN do Loouw. PP Semonyo, CP Poacock and B E Grandin

(0-10%), while another 7% had rates exceeding
50%, often on account of Nairobi f/heep Disease.
The distribution of goat mortallly (ates was more
even; 25% of households had mortality rates of
less than 10%. whereas In another25% death rates
were over 60%.

Lambs and particularly kids suffered from
scouring. often leading to dehydral/on, emacl
aI/on and death. Scouring was associated with
coccidiosis, enterotoxaemla and enteric coli-ba
cillosis. Another likely cause was salmonellosis.
Helminthiasisand coccidiosis werediagnosed fre
quenlly in smallstock. Strongyle eggs were found
In 30% of faeces samples, and coccidial oocysts
In 20%, during the general disease survey, while
less than 2% of the animals examined had tape
worm and liver fluke. Enterotoxaemla was Ident
Ified by post-mortem examination In three
separate flocks In Mblrlkanl, In one of which 80%
kid mortalllywas recorded. Pneumonia caused by
Pasteurella haemolytlca was also Idenl/fled as a
possible cause of death In lambs.

Tlck·borne diseases, Including theileriosis,
babesiosis, NaIrobi Sheep Disease, heart-water
and anaplasmosis, were a major cause of adult
mortallly. However, three-quarters of all small
stock examined had low tIck burdens. Anaplasma
was the most common blood parasite In both
sheep and goats. Babesia were commoner In

Table 7.20. Causos o( shoop and goa/ doa/hs on Olkarka" Moruosh/ and Mblrlkan/ group ranches. Augus/ 1981 /0 Fobruary
1983.

Percentage of deaths

OIkarkar Merueshl Mblrlkanl Mean

Young Adult Young Adult Young Adult Young Adult

Sheep

Disease 39 3 50 89 78 81 52 63

Injury 5 16 3 6

Malnutrition 3 2 7 2 2 3 2

Predators 43 37 36 7 4 9 30 20

Losl 10 16 7 4 16 8 12 9

N 123 172 14 132 68 123 207 427

Goala

Disease 54 41 75 61 68 70 76 54

Injury 2 16 1 8

Malnutrition 6 5 13 4 4 4

Predalors 27 29 8 13 2 8 11 19

. Lost 11 9 4 22 8 20 9 15

N 112 108 24 23 195 75 331 206

Source: Peacock (1984).

9&----.-.----.----.-- .- Maasa/ hord/ng
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o 3 5 12 18

Uvewelght (kg) at age (months)

Lambs and kids

7.2.5 Growth performance

8.7 11.3 18.7 24.4

7.1 9.4 17.4 23.9

3.4 9.4 13.0 18.8 27.5

3.1 10.3 13.9 20.5 28.5

4.0 10.3 14.6 23.4 30.6

a.5 10.0 13.8 20.9 28.8

Lamb'

Ranch

Olkarkar

Merueshl

Mblrlkanl

Overall mean

Kid'

Birth 1ype

SIngle 3.4

Twins 2.7

Ranch

OIkarkar 3.1 7.7 9.7 15.5 19.4

Merueshl 2.9 7.9 11.0 20.0 26.5

Mblrlkanl 3.2 8.2 10.3 18.6 26.5

Overall mean 3.1 7.9 10.3 18.0 24.1

Source: Peacock (1984).
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Table 7.21. Loast squafOs moen weights of lambs and kids
at birth and 3, 5, 12 and 18 months old on
Olkarkar, Meruoshl and Mblrlkanl group
ranches.

Growth rates differed markedly between species.
Kids grew much more slowly than lambs up to 5
months old, In part because of the higher twinning
rate of goats (Table 7.21). Single-born animals
were heavier at birth and up to 5 months old than
twins. The difference narrowed on 1-year-old ani·
mals as a result of high mortallly among twins;
surviving twins were usually the heavier animals.

Season of birth had a marked effect on sub·
sequent growth rate. Lambs and kids born In the
first rains were heavier up to 5 months old than
those born In other seasons. Between November
1982 and February 1983, 8-to 12·month·old kids
gained an average of 50 glday, compared with a
mean of 25 glday In other seasons.

Growth rates of both sheep and goats were
generally lower on Olkarkar than o'n the other two
ranches (Table 7.21). This may have been related
to the higher disease risk, less effective manage
ment, generally higher stocking rates and· lower
availability of browse on Olkarkar (see Chapter 4:
The study area: Biophysical environment, and de
Leeuw and Chara (1985)). The relallvely high post
weaning weights of lambs on Mblrlkanl may have

Maasal herding

sheep, and Theileria parasites In both sheep and
goats, on Olkarkarand Merueshlthan on Mblrlkanl
because of the greater Incidenceof ticks In the two
northern ranches. Other causes of adult mortality
were pregnancy toxaemia, particularly during the
long dry season, and acute haemonchosls, which
was commonest In goats. The study area has, In
the past, suffered epidemics of Contagious Cap
rlne Pleuro-Pneumonla but occurrence has been
Irregular and the last outbreak was reported In
1978.

The most Important disease that affected adult
sheep and goats during the course of the study
was Nairobi Sheep Disease. The first outbreak
occurred on Mblrlkanl In January 1983 and
eventually subsided In June 1983; It also spread
northwards Into Merueshl and Olkarkar. Mortality
and abortion rates were high, which, combined
with the poor graZing conditions In Mblrlkanl dur
Ing the 1982 mating period, caused extremely
poor reproducllon. In light of lis large Impact on
the sheep and goat nocks In the area, a brief
description of the course of the disease Is given
below.

The failure ofthe long rains In 1982on Mblrlkanl
caused households to move cattle, sheep and
goats off the ranch; most households moved
south into Kuku Group Ranch (see Secllon 5.3.3:
Grazing patterns andstocking rates In the south
ern ranch). This ranch Is on the edge of an area
where Nairobi Sheep Disease Is enzoollc, centred
on the foothills of Mount KllimanJaro (Davies,
1978). There were no working dips In Kuku and
most households had not taken their hand·
spraying pumps or supplies ofacaricidewith them
during their extensive mlgrallon.

Most households returned to Mblrlkanl follow
Ing the good rains In November and December
1982. By January 1983 there were reports of a
mysterious disease that was killing adult sheep
and, to a lesser extent, goats. The outbreak was
at Its most severe during February and March and
subsided by June 1983. Some 57% of sample
households were affected. Mortality rates ranged
from 16% to 100% In both sheep and goats, with
amean of 44% in sheep and 41 %In goats. In three
flocks, only sheep were affected. Some 30% of
animals Infected recovered. Most Maasal said that
there were more abortions during that year than
in other years, although the abortion rate (approxi
mately 5-10%) was lower than might have been
expected.
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been due, In part, to the high proportion of Black
hEaded Somali sheep on this ranch.

Adults

Weight changes of adult males and females were
monitored In three Mblrlkanl flocks from April 1982
to June 1983. These flocks thus passed through
the long 1982 dry season and the excellent rains
from late October to January 1983. Final weights
coincided with the end of the very poor rains In
April and May 1983.

In general, rams maintained their weight
through the 1982 dry season, whereas bucks
made small but steady gains. In October 1982, at
the beginning of the rains, rams weighed an aver
age of 34 kg while bucks weighed 40 kg. At the
end of the rains (January 1983) rams weighed 40
kg and bucks weighed 47 kg. Both rams and
bucks then maintained their weights until June
1983. Thus males had an average annual growth
rate ofabout 18g/day (6-7 kg/year). Similar trends
were found In females; theirweight remained con
stant at 32 kg during the long dry season, rose
sharply during the rains, partly as a result of preg
nancy, to 37-38 kg, and then remained steady until
June 1983. Their annual weight gain was thus
slightly less than that of males at 5-6 kg. However,
weight-changes of breeding females during the
dry season were also Influenced by the selection
of the dry season area. Ewes and does that were
taken to theAcacia tortlfls woodlands In the south
were 6 kg and 4.5 kg heavier respectively than
those that remained at the ranch.

Post-partum weights of ewes and does aver
aged 28 kg, ranging from 25 kg In young animals
to about 30 kg In old animals. Effects of breeding
season and ranch were significant but small. 80th
sheep and goats were heavier on Mblrlkanl (2.0
and 0.7 kg respectively) than on the other two
ranches due 10 a preponderance of older animals
In the Mblrlkanl flocks. Dams that dropped off
spring In January-February after the first rains
were 2.2-2.5 kg heavier than those that gave birth
earlier.

7.2.6 Productivity Index
The overall productivity of sheep and goat flocks
was low, ranging from only 29 g of weaned
weight/kg of flock biomass In goat flocks on Mblrl
kanl to 107 g/kg In sheep flocks on the northern
ranches (Table 7.22). The productivity of sheep
was generally higher than that of goats because
sheep had lower pre-weaning mortality rates and
lambs weighed more than kids at5months and 18

P N de Leauw, P PSer''''nye, C PPeacock and B E GrandIn

Table 7.22. PrOduCtlvl~ pBrama/ars and productivIty In·
dices for s aap and goa/ flocks on tho northarn
fIInchas (OlkafkarandMaruoshl) andMblrlkanl.

Northern
ranches Mblrlkanl

PlJameler Sheep Goals Sheep Goals

Births per breeding 0.48 0.53 0.27 0.16lemale

U1l8lslze 1.01 1.29 1.01 1.34

Survival 10 weaning 0.90 0.75 0.90 0.68

Survival 10 18 months 0.64 0.39 0.55 0.33

Welghlal weaning (kg) 13.0 9.7 14.6 10.3

Welghl al18 months (kg) 27.5 19.4 30.6 26.5

Productivity lodlc"

glkg biomass olllock: 1

al weaning 107 98 60 29

al18 monlhs 159 102 77 34

glkg biomass 01
breeding lemales: 1

111 weaning 201 172 110 52

al18 monlhs 299 179 150 61

'Number(blomass 01 old, mature and 50% 01 young lemales.

Source: Peacock (1984).

months. Smallstock on Mblrlkanl were less pro
ductive than those on the northern ranches,
mainly because of their low reproductive rate dur
Ing the minor drought In the second year of the
study. Output per kg of flock biomass was de
pressed by the relatively large proportions of cas
trates In the flocks. Output per kg of breeding
lemale was depressed by the many Infertlle fe
males In the flocks.

At first sight It may appear that the restriction
of the breeding season to 3-4 months In the long
dry season may have been a malor cause of the
poor reproductive performance of smallstock In
the study area. It can be argued that breeding
stock were In poor condition during the mating
season because poor second rains In 1982 and
1983 (March-May) prevented recovery of dams
following the previous breeding season. However,
although Maasalattempt to restrict breeding tothe
long dry season, distribution of birth and partur
ition Intervals Indicate that control Is only partial.
At least 20% of the young were born out of season
(April-September) and 40-50% of the females that
did give birth had Intervals of .12-18 months.
Nevertheless, although not entirely effective, re
striction of the breeding period seems to contrib
ute to the poor reproductive rate In years of
below-average rainfall,

Maasal herding
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As Is shown In Chapter 10, the probability of
failure In the long rains was high: some 55% of
rainy seasons In Olkarkar lasted less than 1.5
months. The probability of poor raIns increased
with decreasIng raInfall from north to south. Some
Maasal, particularly those In Mblrlkanl, countered
this risk by moving their flocks to areas that either
were rich In browse species or had pod-bearing
acacia trees. If good rains or mobility ensure high
conception, then the period durIng which the
Maasal mate their smallstock Is ideal; young born
during the short rains have the longest possible
period of good grazing, which leads to high survi
val rates and good growth. Research Inasemi-arid
area in Islolo District In north-east Kenya showed
that the productivity of goats was highest when
good grazing was available from birth to weanIng,
provided conception rates were high (Schwartz
and Said, 1987).

Limiting the period of breeding has merit In that
It produces economies of scale when guarding
lambs and kids staying around the homesteadand
when matching dams and young for suckling In
the morningand evening. Thiswork Is mainlydone
by women and children. If breeding was year
round these tasks would go on continuously with
out respite, preventing women from performing
other urgent task (see Chapter 6: Labour and
livestock management).
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ChapterS

Livestock transactions, food consumption and
household budgets
B E Grandin, Solomon Bakure and PNestel

Pastoral syst ems In East Africa are dual operations
which produce milk for subsistence and beef
cattle and smallstock for sale. Many development
projects have been criticised foremphasising beef
production and for failing to realise the Importance
of dairying to pastorallsts (Kerven, 1986; Grandin,
1988). The traditional Maasal were cited as rep
resenting the extreme ofdependenceon thedirect
consumption of livestock products, principally
milk. They relied almost exclusively on cattle and
only a few households kept smallstock (Jacobs,
1965). Smallstock now playa more important role
but are stili less Important than cattle • Tradition
ally, Maasal pastorallsts did not engage In crop·
ping and their economic system was marked by
relatively little exchange for agricultural products.

However, this pattern changed throughout
Maasalland as the human population increased
and the numberof livestock perperson decreased
and the Maasai became increasingly involved In
the market economy (Grandin, 1988). Cash from
livestock sales is spent on food, clothing, dom·
estlc utensils and luxury goods and on inputs for
livestock production. Despite an increasing re
lianceon agricultural foodstuffs, milkand meatstili
play an important role in the nutrition of the people.

Milk Is the mainstayofthediet In the studyarea.
Information presented In Chapter 7 (Productivity
of cattle and sma/lstock) demonstrated that milk
offtake per person was almost the same across
wealth classes In normal times. This chapter dis·
cusses how producers In the study site fulfil varl·
ous material and social goals through livestock
transactions. Decision-making about production
and utilisation can be understood only In terms of
these goals and the soclo-economic context In
which the producer operates. Pastorallsts' pro
duction goals can be summed up as:
• a year-round supply of mnk
• occasional supplies of meatlfat
• animals to sell to generate desired cash In·

come
• animals to give to friends and relations

• herd accumulation for long-term survival and
social success.
The first section of this chapter briefly reviews

the major functions of livestock in the Maasal
system. These are many and often Interwoven.
However, It Is important to understand the multi
faceted functions of livestock in order to predict
producer responses to possible development
pathways. Next, livestock transactions are exam
ined, including rates and types of offtake and
acquisition and Inventory change. (These data,
together with milk offtake data, are used In Chap
ter 9 (An economic analysis of Maasallivestock
production) to analyse economic returns to land,
labour and capital.) The contribution of livestock
products to the diet and nutritional status are
reviewed. Finally, the household budgets are ana
lysed to determine patterns of Income and expen
diture.

8.1 functions of livestock
Livestock have both short- and long-term func
tions. The primary functions of cattle in the short
term are to supply milk throughout the yearand to
generate cash income (Table 8.1). The long-term
objectives are highly inter-related; they relate
partly to livestock accumulation Itself, but more
importantly to survival of and recovery from
drought (Table 8.1). The most Important functions
of smallstock are for use In developing and main
taining social ties and for slaughter

8.1.1 Short-term objectives

Year-round milk supply

In normal times cows provide almost all of the milk
used by households. Goats may be milked, by
herdersduring the day, by poorerhouseholdsand
dUring drought and periods of post-drought re-

1. Smallatock "preaent approximately 7% of animals In both value and blomasa terms In the north, and
12% In the south (aeo Section 1.2.2: Producer heterogeneity and sampling design, and Section 4.1:
Land, people, domestic and wild herbIvores.).
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Table 8.1. Functions offlvas/ock In /ha Maasalproduction
system.

FunC1lon Cattle Sheep Goats

Short term

Year round milk supply XXX

Cash Income XXX X X

Social ties XX XXX XXX

Voluntary slaughter X XXX XX

Long term

Wealth accumulation XXX X X

Prestige/power XXX X X

Build-up for next generation XXX X X

Investment XXX X X

Food security XXX XX XX

Spreading produC1lon risks XX XX XX
Degree of Importance: X a low: XX a medium; XXX .. high.

covery, when their milk Is a major food. Sheep are
almost never milked.

Cash Income generation

The bulk of cash Income Is derived from cattle
sales. Only certain areas have ready access to
external markets for smallstock; In these, demand
Is higher for goats than for sheep because of
consumers' food preferences.

Developing and maintaining loclal tiel

Giving animals as gifts Is an Important social
mechanism In Maasalland through which re
lationships are created and maintained. The type
of gift depends largely on the receiver's situation.
Animals may be given because a friend or relative
Is In need (of cash, of an animal to slaughter etc),
as a present for a ceremony, for a female relative
who has given birth, or purely for friendship. In
many cases the gift Is requested. cattle are given
only for major needs or events because of their
high unit value. Gifts of smallstock are far more
common and much more commonly used In ce
menting far-flung social ties.

Slaughter for home conlumptlon

Animals are slaughtered either by choice for food
or In extremis. cattle are only rarely slaughtered
by choice (e,g. for a circumcision or age-set cer
emony). However, cattle slaughtered In extremis
contribute substantially to food supplies. Most
animals slaughtered by choice are smallstock,
which Is understandable given their lower value
per head and the convenient amount of meat they

BE Grandin, Solomon Bekure and P Nes/el

provide. Meat from voluntarily slaughtered small
stock Is a partiCUlarly Important food during
droughts, when It substitutes for milk. Sheep are
generally desired for their fat, which Is considered
an Important food for women (especially after
child birth), for young Infants and during certain
Illnesses. It Isalso used cosmetically. Although the
Maasal eat sheep meat they prefer fatty goat meat
for Its flavour. Thus, goats are more commonly
slaughtered for visitors, and In richer households.
Soup made from goat meat and herbs Is also used
as a treatment for many human Illnesses. Small
stock slaughtered In extremis contribute consid
erably to the Maasal diet.

8.1.2 Long-term objectives

Uvestock accumulation

Maasal have many reasons for accumulating live
stock, InclUding the desire to be "wealthy", to be
successful In Maasal terms. Livestock accumu
lation Is not only an end In Itself; It has Important
Implications for the abilityofaproducer to marshal
social and political support through the prestige
that accrues to the wealthy and through his ability
to help less fortunate people. In addition, animals
accumulated by a pastorallst represent the main
Inheritance of his sons. Lastly, wealth accumu·
latlon In livestock makes economic sense given
the high return to the Investment and the lack of
altemative Investment opportunities available to
the traditional pastorallst.

Because of their high unit value, cattle are the
most Important means of wealth accumulation.
However, smallstock play an Important role. Their
rapid rate of reproduction makes them a major
means of post-drought recovery, particularly for
poor households. Young men who are actively
accumulating livestock tend to do so through
smallstock, especially where there Is a market for
smallstock. Even where there are no markets,
smallstock can be exchanged for cattle. Small·
stock can be sold to meet household subsistence
requirements, allowing cattle to be kept until they
will fetch a higher price.

SurvIval and security

The Maasal are threatened by periodic disasters,
mainly droughts, and are SUbject to various exter
nal uncertainties due to political and economic
forces beyond their control. Currently, a high rate
01 population Increase strains the system.
Although famine relief has been provided at seve
eral times In Maasal history, Its provision Is uncer·

-----------.----_ .._---------
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taln. as Is the availability of agricultural foodstuffs
to purchase. Maasal pastorallsts have no In
surance and no pensions. Their family. friends and
animals are their only sources of short- and long
term security. Although cattle are less likely to
survive a drought than smallstock, their value (In
terms of both money and milk supply) dictates
their accumulation for long-term security. Small
stock play an Important role In post-drought re
covery as they have higher survival rates, they
multiply much more rapidly. and goats provide
milk (however little) much sooner after a drought
than cattle. During drought periods, smallstock
provide crucial food as milk supplies dwindle.
Multlplespecles production makesfulleruseofthe
environment and available labour, while spreading
production risks. Factors which negatively affect
one species may affect others less.

8.2 Uvestock utilisation:
Transactions for offtake
and acquislUon2

8.2.1 Introduction
Maasal culture provides producers with a variety
of means by which they can acquire and dispose
of animals. Through these, producers In different
locations and of different wealth classes utilise
their animals to meet the short- and long-term
objectives discussed above. The transactions In
which Maasal engage can be grouped Into seven
types, four for offtake (sale, exchange, gift and
slaughter) and three for acquisition (purchase.
exchange and glft)3. This section describes each
type of transaction, discussing where relevant
their relative Importance by group ranch and
wealth class. Annual net offtake and Inventory
change are also discussed.

8.2.2 Sales and purchases
Sales are particularly Important as they serve as
the Interface between pastorallsts and the wider
economy, enabling the pastoral areas to support
a larger population than would be possible If the
pastorallsts were to subsist on livestock products
alone. Sales accounted for 82% of cattle offtake
on Olkarkar and 76% on Mblrlkanl and 38% of

L1V1lstock transactions. food consumption and housohold budgots

smallstock offtake on Olkarkar and 10% on Mblrl
kanl. However. many sales were not channelled
through the market.

Animals sold were mainly young and adult
males or castrates, followed by old females. With
the decline In the traditional Maasal social support
system In some areas, poor people may be forced
to sell animals younger and at a lower price than
rich producers. Rich producers on Olkarkar re
ceived 61 % more per unit cattle (KSh 1167 vs KSh
724) and 29% more per unit smallstock (KSh 170
vs KSh 132) than poor producers because they
sold older and heaVier animals. Differences were
smaller on Mbirlkanl (7% and 4% respectively),
largely because poor producers there had
stronger social support mechanisms than their
counterparts on Olkarkar, which enabled them to
keep animals until maturity.

The Importance of smallstock sales differed
between producers of different wealth classes.
Sales accounted for 43% of smallstock offtake of
poor producers, compared with only 26% for rich
producers (Table 8.2). The ready market for small
stock available to producers on Olkarkar has led
to the development of a ·smallstock strategy"
under which some producers sell smallstock to
provide cash for family needs and to purchase
cattle.

This was done primarily by younger; medium
wealth producers who had the highest smallstock
to-cattle ratio on Olkarkar and who used this
strategy to accumulate cattle. It was done also by
poor producers. particularly wage eamers who
Invested a portion of their Income In smallstock
(Grandin, 1985).

Some 67% of smallstock sold by Olkarkar pro
ducers went to Simba, the town adjacent to the
ranch (Table 8.2). However; there were marked
differences between wealth classes In the desti
nation of animals sold. Most (84%) of the small
stock sold by rich producers on Olkarkar went to
butchers, compared with roughly half of those
sold by poor producers; the remainder were sold
to other producers (Grandin, 1985). Most animals
sold to other producers were younger; smaller
animals, which were bought by medium-wealth
producers for fattening and sale to butchers.

2. For ease of comparllOn this section focuses on rich and poor households on Mblrlkanl and Olkarkar
only. Money valu.. (rather than number of animals) are used to aid cross·specl.. comparisons. This
section Is based on Grandin (1983), Grandin (1985) and Grandin et al (1989).

3. As they do not represent final utilisation. temporary transactions (e.g. lending a milk cow or sending
animals to another location to escape disease threat) are not discussed.

Maassl herding 105



I
LIvos/ock InJn88c/fons, food consump/fon and household bUdgets BE GrandIn, Solomon Bekura and PNes/el

'Poor. <5 tropicalllves1ock units (TLUI per active adult
male equivalent IMMEl; medium .. 5-12.99 TLUlMME:
rich O!: 13 TLU/AAME.

Number of anlmala
eold/houHhold a 20 12 40
per year

Loca1lon 0' ..10
(%)

51mba 47 72 82 67

Other town 4 1 4 3

Maasalland 49 28 13 30

84110 a. a per cent 43 37 26 35ofofflake

Commercial transactions In Maasalland com
monly Involved friends, neighbours and relatives
and were thus Influonced by existing social re
lationships. On Olkarkar 60% (by value) of com
mercial transactions occurred In markets or
towns, Whereas sales In markets or towns ac
counted for only 32% of the commercial trans
actions on Mblrlkanl. This difference was largely
related to the organisation of marketing within the
area. Olkarkar producers lived closer to the main
market and tended to take their own animals to
market and sell them themselves, whereas Mblrl
kanl producers tended tosell stock to local Maasal
traders who then took the animals to the market.

Traders, commonly local Maasal known to the
producers, purchased 75% (by value) of the ani- •

mals sold but were 'lhl3 source of only 37% of the
purchases (Table Il.3).

Purchaseswere much less common than sales
and were mostly of animals for fattening. Pro
ducers preferred to know the history of animals
acquired for rearing, hence few animals were pur
chased for breeding stock, and these rarely from
strangers. Immature animals sold by the poor
were commonly purchased by richer producers
who fattened and resold them. Purchases ac
counted for 58% of the reported cattle acquisition
on Olkarkar and only 37% on Mblrlkanl. For small
stock these figures were47% onOlkarkarand 39%
on MblrlkanJ. However, as social transactIonswere
under·reported, these are overestimates of the
true Importance of purchase as a mode ofacquir
Ing livestock.

8.2.3 Exchange

Producers frequently exchanged one animal for
another of a different species, age or sex. Com
monly one of the parties acqUired an Immature
heifer for breeding, while the other acqUired an
adult steer to sell or, more rarely, to slaughter. With
smallstock, large castrates were often exchanged
for an Immature female or a young steer.

Exchanges have two advantages: they do not
require access to a market and the history of the
animal Is known. In addition, exchanges are seen
by the Maasal as an act of sociability, of helping
someone.

The market values of the animals Involved In an
exchange were often quite different, the adult ani·
mal beingworth morethan the Immature forwhich
It was exchanged. Hpwever, Immature females
were difficult to obtal~ because producers were

J

Poor Medium RIch Overall

Wealth claea'

Sma11stock l18/es (Ioca/fon. proporllonofoMake
and number of anImals sold per household
annually) by poor, medlum·weallh and rich
households on OI/llJrlcar.

Tabl.0.2.

Tabl. 0.3. Re/a/fons:/lp In livestock transactions: Percentage value by trsnsac/fon Iypo for Olkarlcar Group Ranch. 1

AcquIsition Offtake Per cent of all

Relationship Purchase Exchang. Social Sal. Exchang. Social T.mporary transactions

Trad.r2 37 14 75 13 45

Relallve 2 11 11 4 15 21 89 19

Clan 10 19 7 7 22 14 5 8

In-law 10 9 47 3 8 41 6 11

Frl.nd/ag'-rTlat. 8 31 30 4 2:1 13 9

Oth.r' 15 7 5 5 8 9 5

Non.· 18 10 1 6 2 3

1Although certain types of transactlona wer. ael.etJvaly und.r-r.port.d, the r.ported data If.lndlcallv. of tr.nds, pattlcularly of
the Importanoe of the dlffttent categories of r.'atlonshlp.

2Mor. than 25% of th... traders wer. from OIkarkar or adjacent group ranch...

3'nclud•• boma-rTlates, n.'ghbours and very dlatant r.latlves.

·Som. 70% of th...w.r. producera from OIkarkar or adjacent group ranch.a.
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reluctant to dispose of them. Thus producers who
were trying to build up their herds were willing to
accept young females (whose market value was
low) In exchange for adult castrates of higher
marketvalue. Theyplaced considerable emphasis
on the fact that they were acquiring the animal's
future reproductive capacity. The other party to
the exchange acquired an animal of greater Im
mediate value but at the cost of future pro
ductlvlty.4

On Olkarkar, 5% of reported offtake and 18%
of acquIsition was through exchange. On Mblrl
kenl exchanges were more common, accounting
for 12%-of offtake and about 35% of acquisition.
As exchanges were under-reported more than
other transactions, these represent minimum
figures.

Exchange can be viewed as failing along a
continuum from social to commercial trans
actions. Hence awide range of partners Is found,
although friends, age-mates and clan-mates pre
dominate (Table 8.3).

8.2.4 Gifts and other social
transactions

The category gifts, as used here,lncludes outright
gifts (for a ceremony, during Illness, while visiting
or often Just in friendship) as well as permanent
loans of animals (which the receiver or his de
scendants are ultimately expected to repay). The
latter Includes some delayed exchanges, In Which
the time lapse and sociability Involved make them
structurally similar to gifts. Gifts ofcattleand small
stock are often requesteds.

The most common gifts were smallstock,
mainly Immature females (Intended for rearing)
followed by mature castrates which were com
monly Intended for slaughter. Steers and young
female calves were occasionally given, but gifts of
mature females of any species were rare.

Llvostock transectlons, food consumption end housohold bUdgots

Gifts represented 12% of reported offtake on
both Olkarkar and Mbirlkanl, and about 30% 01
acquisition. In-laws were the single most common
partners In gifts (see Table 8.3). Other social trans
actions Include entrusting, lending and borrowing
of animals.

8.2.5 Slaughter

As noted earlier, smallstock contributed Import
antly to tho diet through voluntary slaughter
whereas cattle only rarelydid so. Dying animals or
those that had broken a leg were usually slaugh
tered; this Is referred to as forced slaughter. Vol
untary slaughter was often related to a partiCUlar
occasion or event such as a wedding or the birth
of a child. It did, however, make an Important
contribution to the diet.

Voluntary slaughter of cattle was quite similar
on Olkarkar and Mblrikanl (KSh 44/person per
year on Olkarkaf compared with 50 KSh/person
per year on Mblrlkanl) but the reported value of
smallstock slaughtered on Mblrlkanl was more
than three times that reported on Olkarkar (KSh
226 vs KSh 70). As a result, the total value of
voluntary slaughter per person was almost two
and half times as much on Mblrlkanl as on Olkar
kar.6 However, slaughter rates for smallstock were
unusually high on Mblrlkanl to compensate forthe
decline In milk production during the minor
drought In 1982.

Forced slaughter was an Important source of
food, particularly on Mblrlkanl. On Olkarkar,
forced slaughterof cattle provided 60% of the beef
consumed, whereas on Mblrlkanllt accounted for
95%. Voluntary slaughter was more Important for
smallstock, providing 60% of smallstock meat on
Olkarkar and 50% on Mblrlkanl. Although forced
slaughter occurred throughout the year it was
most common during droughts and epidemics.

4. Exchanges were selectively reported; producers were happy to talk about exchanges In which they
acquired Immature animals but were leaa willing to admit to exchanging these out. Poor people were
more selective In reporting exchanges; these are the people who most often had to exchange Immature
females for an adult animal.

5. As with exchange, cultural values led to a selected under·reporting of gifts. Generosity Is streaaed In
Maasal culture, whereas the need to "beg" an animal Is the less deslrabl. state. Also, It Is thought
Improper to boast about the number 01 animals you have or have recently acquired. As a result,
producers tended to report giving more animal gifts than they received. For the same species/age/sex
category, gifts given out were also appraised at a higher value than gifts received.

6. Mblrlkanl producers' estlmstes 01 the values of slaughtered animals were approximately 2S% higher
than thosa of OIkarkar producers.· This was partly due to overestimation of value, but olso refleeled a
real difference In size of animals slaughtered, especially for smallstock (see Section 8.2.2: Selos and
purchases). When numbers rather than values were used, smallstock slaughter was stili 2.4 times as
high on Mblrlkanl as on Olkarkar.
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Per cent of all smallslock offtake

8.3 Milk sales

Table 8.5. Nelofftake ofsmallslockonOlkarlauandMblrl
kanl group lUnches.

Milk sales were unimportant In the study area,
accounting for less than 5% of milk offtake. How·
ever, It Is useful to examine pattems of seiling In
order to predict possible responses to Increased
opportunities for milk sales.

In the study period, opportunitIes for milk sales
were limited and varied markedly between
ranches and neighbourhoods. No sample house
hold on Mblrlkanl sold milk, whereas 50% of 01·
karkar households and 45% of Merueshl
households reported some sales. 1Wo sample
households on Olkarkar and one on Merueshl

38 8 2t 34

10 18 17 54

sold Exchanged Gifted Slaughterad

OIkarkar

Mblrlkanl

take can be fully understood only In connection
with accumulation.

Table 8.6 shows estimates of both annual net
offtake and annual Inventory change for Olkarkar
and Mblrlkanl households. The most striking dif
ference Is that whereas almost all producers on
Olkarkar showed net accumulation of both cattle
and smallstock. on Mblrlkanl there was almost
universal rlet decline In callie Inventory and many
producers ended the year with a reduced small
stock Inventory. This difference was due to the
localised drought that affected Mblrlkanl but not
Olkarkar. Voluntary offtake rate was higher on
Mblrlkanl than on Olkarkar, reflecting the greater
need for meat to replace milk In the diet during
drought.

8.2.7 Net offtake and Inventory
change

Although Maasal producers manipulated their
herds and flocks to meet a varlety of needs, they
consistently attempted to accumulate animals In
good years as a long·term survival strategy. Off·

8.2.6 Annual offtake and acquisition

Table 8.4 shows reported rates and values for
annual offtake and acquisition of livestock per
household on Olkarkar and Mblrlkanl, broken
down by type of transaction. On Mblrlkanl, offtake
and acquisition rates were higher and a greater
percentage of transactions went through non
commercial channels than on Olkarkar. The higher
rates ofnon-commercial transactionson Mblrlkanl
related to several factors:
• the drought, whIch necessitated more sales

and more slaughter for home consumption
• the greater social commitments of Mblrlkanl

producers, which were largely manifested
through gifts and exchanges of animals

• the lack of access to markets on Mblrlkanl
encouraged exchange and home consump
tion and discouraged sales and purchases.

Table 8.4 also underscores the Importance of
Investigating all of a producer's transactions,
rather than Just sales, purchases and slaughter.
Whereas on Olkarkar reported sales and slaughter
accounted for 83% of reported offtake, on Mblrl·
kanlthey accounted for only 76%. Purchases ac·
counted for only 52% of reported acquisition on
Olkarkar and 38% on Mblrikanl.

Sales represented the most Important offtake
of smallstock on Olkarkar, whereas slaughter for
home consumption accounted for 54% of small·
stock offtake on Mblrlkanl (Table 8:5).

Table 8.4. Annualofftake andacquisition oflivestockbyvalue, IUleand/1IJnssctlon type. OIkarksrandMblrlkanlgroupIUnche8.

OIkarkar

OlflaJce AcqulslUon

Mblrlkanl OIkarkar Mblrlkanl

Value (KSh)l

Rate (% of total holdings)

1324g

12

22 055 2585 600S

22 3 8

Type of offtake (% of total value of offtake)

Commercial 75 64 52 38

Exchange 5 12 18 35

Gift 12 12 30 27

Slsughter 8 12

lOUring the study period, the eXchange r:ltelluetuated between US$l • KSh 8.70 and US$l • KSh 13.05, with. mean of US$
1 • KSh 11.0.
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Tablea.6. Not offtako andInventorychanga (bIlsed on V111ue) In /lVllstock holdings ofpoor, madlum·woalth andrich producers,
June 19SI-May 1983, Olkamar and Mblrlkanl group rtlnchas.

OIkarkar Mblrlkanl

Poor1 Medium RIch Poor Medium RIch

Clittle

Value change ('lit) 2lf 13 17 ·2 .a ·5

Households with net loss ('lit) 0 10 0 75 100 66

Net voluntary offtake ('ll.) 17 7 5 11 22 15

Small.tock

Value change ('lit) t7 19 1a ·1a a t

Households with net loss ('lit) 33 30 13 88 40 50

Net voluntary offtake ('lit) 7 6 3 16 7 5

1Poor = <5 tropical livestock units (TlU) per active adult male equivalent (MME): medium .. 5-12.99 TlU/MME; rich .. 2:13
TlU/AAME.

"Largely due to unreported gifts received.

regularly sold substantial quantities of milk. Other
households, mainly poor ones, regularly sold
small amounts of milk, while others sold milk only
IrregUlarly.

The Issue of whether Maasal sell only milk that
Is surplus to their household needs Is not easily
resolved (White and Meadows, 1981; Nestel,
1985). The Issue Ignores the facts that uneeds" are
not absolute (above minimum nutritional require
ments) and that milk offtake per cow varies sub
stantially. Although milk sales are seasonal and
some households sold milk only in the wet
seasons, some households sold milk throughout
the year. On Olkarkar, poor households sold pro
portionally as much milk (8%) as rich households,
while middle-wealth households sold almost
none. On Merueshl the primary seller of milk was
In the middle-wealth group; some poor house
holds sold small amounts of milk but no rich
household reported any sales. These differences
suggest that the notion of umllk surplus to home
consumption needs" Is too simplistic and requires
reconsideration.

Milk sales can be an Important source of In
come to poor households. Highly-priced milk can
be uexchanged" for an amount of maize that pro
vides much morefood energy. In addition, Income
from milk sales accrues to women, whereas most
other Income accrues to men. Although some
men, particularly older and wealthier ones, were
opposed to milk sales out of concem for calf
survival, many others were beginning to see milk

. . as a potentially Importantsourceof Income, which
can delay the need to sell an animal.

In sum, these results Indicate that there Is an
Important, untapped potential for milk sales, at

Massal herding

least the northern, better-watered part of the stUdy
area (see Section 7.1.7: Milk offtake and lactatIon
yield, and Section 10.2.3: Milk offtake).

8.4 Milk, food consumption and
nubiUonal status

Over the past 25 years the Maasal diet has gradU
ally changed from consisting almost entirely of
livestock products to Including cereals and sugar.
The major factor pushing the Maasal to diversify
their staple diet has been their Inability to sustain
apopulation growing at some 3% a year on adiet
of livestock products alone. Improved Infrastruc
ture and communications with neighbouring agri
cultural tribes has made access to maize much
easier.

Today, the staple diet of the Maasal consists of
cow milk, butter, maize meal and meat. Milk Is
drunk fresh or In tea sweetened with sugar. Maize
meal Iscooked to makeaporridge known asugall.
The porridge Is cooked with milk and fat or butter
when available; otherwise onlywater Is used. Meat
was eaten only Irregularly, as Indicated by the fact
that forced slaughter provided half of the meat
consumed In normal times. Butter was an Import
ant food for Infants, while blood was rarely drunk
and was taken only during drought or on cere
monial occasions.

Notwithstanding this diversification of the
Maasal diet, milk remaIned the dominant staple,
making the diet relatively rich In fat and protein.
The availability of milk strongly Innuenced the
quantity and type of other foods purchased and
the nutritional status of the Maasa!. When avail
able, milk and butter provided some two·thlrds of
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the dally energy Intake. Neste! (1985), reporting
data from a 24-hourdiet recall study In July 1962
June 1963, noted that, across wealth classeo,
women and children on Olkarkar and Merueshl
consumed an average of about 1 litre of milk/ac
tive adult male eqUivalent (AAME) dally, which
corresponds verywell with "target"and actual m:Jk
offtake per person (see Section 7.1.7: Milk offtake
and lactation yield). It was reported that men (and
particularlymoran) consumed more milk products
than did women and children.

Table 6.7 summarises the results of Nestel's
(1985) nutrition study. The pattern observed on
Olkarkar and Merueshl represented the normal
situation, whereas that on Mblrlkanl reflected the
effect of the minor drought affecting that ranch at
the time. Maize, sugarand otheragricultural prod
ucts supplied up to two-thirds of dally energy
Intake on Mblrlkanl, compared with roughly a third
on Olkarkar and Merueshl. Rich households
derived more of their energy from milk and butter
than did poor or mlddle·wealth households, par·
tlcularly during the dry season, because they had
more milking cows at their disposal.

The seasonal variation In milk supplies and
types of food consumed had a marked effect on
energy Intake. Energy Intake declined during the
short rains, when most dietary energy came from
dairy products. Conversely, energy Intake In
creased during the dry seasons, when crop prod
ucts were the main source of energy. The reason
for this Is the difference In the energy content of
milk and maize and the quantities of each avail·
able. The energy value of milk during the wet
season fell from n to 59 kcal/100 g whereas that

for ground maize meal was 346 kcal/1 00 9
throughout the year. Household heads curtailed
maize expenditure when the supply of milk In'
creased, reducing the energy content of the diet.

The proportion of energy Intake prOVided by
milk varied little across wealth classes but differed
markedlybetween seasons on Olkarkarand Meru·
eshl (Table 6.6). Seasonal variation was similar
across wealth classes, and variation was as large
In rich households as In poor households.

The Maasal diet Is rich In protein but relatively
low In energy (Table 6.9). However; the Maasal
attained normal height In adulthood though they
tended to be thinner than standard measurements
Indicate Is Ideal. Pregnantwomen who had energy
Intakes of50 to 55% of that recommended by FAO
(1973) did not appear to deliver underweight
babies, while lactating women who had energy

Table 8.8. Ann;Jat, dry-season and wet-season contri
butions of milk to energy Intake In poor, ma
dlum-woalth and rich households on Olkafkar
and Merueshl group ranches, Juna 1882-May
1883.

Contribution 01 milk to energy Intake
('lltot ROI')

Wealth clau2 Annual mean Dry season Wet season

Poor 42 25 52

MedIum 44 38 50

Rich 44 33 62
'Rocommendad dally Intake, based on FAO (1973).
2Poor .. < 5 tropIcal livestock units (flU) per active adult
male equIvalent (MME); medIum .. 5-12.99 TlU/AAME;
rich" 2:13 TlU/MME.

Source: Adapted Irom Nestel (1985)

Table 8.7. Dlatary energy sourcas ofwomen and children In poor, medlum-woalth and rich households on Olkarkaf/Meruoshl
and Mblrikanl group ranchos, July 1882-June 1883.

Proportion at energy provIded by source ('llt)

Energy source

OfkarkarlMerueshl Mblrlkanl

Poor' Madlum Rich Poor Medium Rich

Milk 52 55 61 21 31 36

Butter 11 7 5 3 3 2

Meat 1 3 4 6 13 7

Fat 1 1 0 4 5 3

Maize 2t 20 12 39 35 27

Sugar 8 8 9 13 10 13

Other 8 6 9 14 3 12

Total 100 100 100 100 100 100

No. 01 observations 204 283 518 399 240 250

1Poor.. <5 troplcalllvastock units (flU) per active adult male equIvalent (MME); madlum .. 5-12.99 TlU/MMEj rich .. 2: 13
TlU/MME.

Source: Neslel (1985).
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Intakes of 55 to 60% of the recommended level
breast fed their babies for upto2years. This raises
the question as to whether FAO's recommended
dally Intake for energy Is set too high to be appli
cable to Maasal pastorallsts.

8.5 Household pattems of
Income and expendlbJre

8.5.1 Cash Income
Sales of livestockand livestock productsprovided
most ofthe cash Income of households In the
study area (Tab/es 8.10 and 8.11), although they
provided a smaller proportion of Income In poor
households than In rIch ones. Poor households
derived about 23% of theIr cash Incomefrom gifts
and wages, compared with 19%for middle-wealth
households and 11% for rich households.

8.5.2 Patterns of cash expenditure
Pastoral households, being both consumption
and production units, Incur two types of expendi
ture. As consumers they buy food and non-food
Items and services. The level of these expenses Is
determined by the sIze of the household, Its
relative wealth and the attitudes of Its adult mem
bers, partiCUlarly the head of the household. In
their capacity as producers, pastoral households
purchase acar/cldes, veterinary drugs and breed
Ing and fattening stock. Theymay pay forwater/ng
or dipping livestock and occasionally hIre labour

Uves/ock /rsnsscl/ons, food consumpl/on and household budgets

for herding or marketing cattle. These production
expenses are determIned by the size of the house
hold's livestock holding.

'Cata on cash expenditure of the sample house
holds on consumption and production Itemswere
collected monthly. Despite the well known prob
lems of recall error and respondent bIas, the Infor
mation obtaIned gives a good Indication of the

fable 8.10. Mssn annual cash Income per household on
Olkarkar, Merueshl and Mblrlkenl group
renches, 1981-83.

Mean annual cash Income (KSh)

Souroe Olkarkar Merueshl Mblrlkanl

Uveatock producta

Uvestock salea 9505 9097 12'143

Milk sales 314 356 i 5

Cow and calf hIdes 10 1 5

Sheep and goat skins 9 28 268·

Subtotal 9838 9482 12421

Other .clIlrcn

Wages 1 529 92 2 111

Money transactions 912 1 087 3556

Beer brewing 41 203 8

Other Income 5 12 257

Subtotal 2 487 1 394 5 932

TOlelcashlncome 12325 10876 16353

"TIlla high Income for sheep and goat aklna was due to the
head alone aample houll8hold trading In sheep and goat
skins.

Table 6.9. Source 01 energy and adequacy of dIetary pro/e/n and energy Intakes of women and chl/drsn In poor, medIum
wealth and rich-households on OIkarksr/Merueshl end Mblrikanl group ranches, July 1982-.1une 1983.

OlkarkarlMerueshl Mblrlkanl

_________.:...Poo;:.;;.;..rl__...;,;Med=I,;;;um,;.;".-_......:..Rl;;.;;ch.:..:...- ...;,Poo=r__...;,Me:.;.;,.;dl:..:;;um~_......:..Rl;.;;,ch~_

Source of energy
(% of energy Intake)

Protein 13 15 15 13 14 14

Fllt 46 46 46 32 38 38

Carbohydrate 41 38 38 55 46 48

Alcohol 0 1 1 0 0 0

Total 100 100 100 100 100 100

Energy Intake (% of RDt2) 69 74 69 ff7 65 66

Protein Intake (" of RDQ 212 238 239 179 199 189

No. of observationa 204 283 518 399 240 250

lPoor. <5 tropicalilveltock unlta (fLU) per active adull male equivalent (AAME)j medium. 5-12.99 TLU/AAMEj rich· 2:13
TLU/AAME.

2Recommanded dally Intake, based on FAa (1973).

.Source: Neatel (1985).
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UV..lock prodUCla

Uvestock sal.. 5625 8800 6250

Milk sales 150 190 225

Cow and calf hides 10 0 5

Sheep and goal aklns 285" 25 30

Subtolll 6070 9015 16510

patterns of cash expenditures. What Is Important
to note Is the relative magnitude suggested by the
figures rather than their absolute Values.

The mean annual reported cash expenditure of
the householdswas KSh 9400, two·thlrds ofwhich
went on household consumption (Table 8.12).
These figures are In agreement with those re
ported byWhite and Meadows (1981) forOlkarkar.
Households on Merueshl spent much less than
those on either Olkarkar or MblrlkanJ. This was
related to three factors:

OIheraourcn

Wages 750 1320 1 560

Cash gllta 1 170 780 490

Beer brewing 195 60 45

Other Income 255 5 30

Subtolll 2370 2165 2 125

Total cash Income 8 440 11 180 18635

lPoor • <5 tropical livestock unlll (fLU) per active sdult
male equivalent 1AAME); medium • 5-12.99 TLU/AAME;
rich. :l:13TLU/MME.

-rhls high Income from sh..p and goat aklns was due to the
head of one sample household trading In sheep and goat
aklns.

Table 8.11.

Source

Meen annual cash Income per household by
wealth class of household, OIkarkar, Merueslil
and Mblrlkanl group ranches, 1981-83.

Wealthclaaal

Poor Medium RIch

• These households were far from trading
centres and thus had less opportunity for
spending money on hotel food aOd drinks and
for making sugar beer for sale. Their expendi
ture on these Itemswas only half that recorded
for Olkarkar and two-thirds of that for Mblrlkanl
households.

• Merueshl households bought only half as
many animals as those on Olkarkar and Mblrl
kanJ.

• expenditure on tick control was very low on
Merueshl, where tick-borne diseases were less
troublesome.
The last two factors also contributed to the low

proportion of total expenditure allocated to live
stock production on Merueshl (26% compared
with 35-36% for the other two ranches). As ex
pected, wealth class strongly Influenced both ab
solute expenditure and the proportions of
expenditure allocated to consumption and pro
duction (Table 8.13).

Table 8.13. Moan annual 8Xpendltura on consumpl/on and
productlon by' poor, modlum-wealth end rich
households, Olkarlmr, Merueshl and Mblrlkanl
group ranches, July 1981-.1une1983.

Expenditure

Poor1 Medium RIch

KSh 'lit KSh 'lit KSh 'lit

Consumption

Food 2527 39 2677 29 3605 30

Non·food 2 209 34 3241 35 4061 33

Subtolll 4736 73 5918 64 7666 63

Production 1 780 27 3330 36 4 598 37

TolII 6516 100 g 248 100 12264 100

tPoor • < 5 tropical livestock unlll (fLU) per active ,dult
male equivalent 1AAME); medium • 5-12.99 TLU/AAME;
rich· :1:13 TLU/MME.

Table 8.12. Meanannualexpendltura on consumptionandproduction byhouseholds on Olkarkar, MoruoshlandMblrlkanlgroup
ranchos, July 1981-.1uno 1983.

Expendltura

Weighted mean
Otksrkar Merueshl Mblrlkanl (all ranchee)

KSh 'lit KSh 'lit KSh 'lit KSh 'lit

Consumption

Food 3060 30 2260 37 3460 31 2976 32

Non·food 3400 34 2280 37 3790 34 3220 34

Subtotal 6460 64 4540 74 7250 65 6196 68

Production 3650 36 1610 26 4020 35 3197 34

Total 10110 100 6150 100 11270 100 9393 100

--------_.__ .•.-...
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Expenditure on food and beveragea Table 8.14. Moan annual ellpondltura per poraon on food
and beverages on Olkarkar, Morueshl and

Maize was a major staple In the Maasal diet and
""blrlkanl group ranches, 1981-83.

was purchased regularly, accounting for an aver- Expenditure (KSh)

age of about one-third of total per·caput expendl· Ranch Weightedture on food and beverages (Table 8.14). However,
Item Okarkar Merueshl Mblrlkanl mean '"the amount and proportion spent on maize dlf·
Maizefered markedly between ranches. Households on 94 96 178 125 35

Mblrlkanl spent nearly twice as much on maize as Wheat 9 25 12 3
those on the northern ranches. expenditure on Sugar 101 64 70 79 22maize accounted for 40% of the expenditure on
food and drink on Mblrlkanl but only 26% on Tea 45 2B 29 34 9

Olkarkar. The amount spent on maizealsodiffered Fal/olls 10 9 34 19 5
markedly between wealth classes (Table 8.15), Potatoes 6 6 6 6 2
although there was little difference In thIs as a

Vegetables 1 1 1 1 0proportion of expenditure on food and drink.

Sugar was also an Important Item In the diet of Meat 4 3 8 5

the Maasal (Table 8.14). In addition to Its usual Other 15 14 6 11 3
consumption with tea and milk, Maasal women foods

used sugar for brewing the local beer. Expenditure Hotel food 35 11 34 27 8
on sugar Increased dramaticallywhenever house· Hotel 37 15 40 32 9holds were preparing for major ceremonies such drinks
as a circumcision or a wedding. Some women Tobacco S 9 12 10 3
who lived near trading centres or major water

Total 357 265 441 361 100points made and sold beer and thiswas the cause
of the hIgh annual percaput expenditure on sugar
on Olkarkar (Table 8.14).

Non-food consumption expenditure
Table8.1S. Mean annual ellpendltura ear f::raon In poor,

The main non-food Items on which Maasal spent medlum·wealth and rich house ofds, OIJ.arkar,
Meruashl and Mblrlkanl group ranches, 1981-

money were clothing, transport and medical ser- 83.

vices (Table 8.16). Together these accounted for Expenditure (KSh)
nearly three-quarters of their non-food expendl-

Wealth classtture. Weighted

Regression analysis of the expenditure data Item Poor Medium Rich mean '"shows that the Income elasticItyofexpenditure on Maize 90 135 120 125 35

household Items was about 1.0. In contrast, the Wheat 12 12 9 12 3
Income elasticity of expenditure on livestock Sugar 66 94 80 79 22maintenance and livestock purchases was very
high (2.25), Implying that the wealthier a Maasal Tea 2B 43 32 34 9

household became the bigger Its Investment In Fal/olls 22 21 10 19 S
livestock production. This arose from a general Potatoes 8 4 6 6 2
lack of altematlve Investment opportunities avail-

Vegetables 2 0 0 0able to themwhich they can manipUlatewith ease.
Increasingly, livestock trading was becoming an Meat 7 S 4 5 1

7'
alternative mode of Investment and employment Other 10 11 12 11 3for the young and wealthy. Afew were becoming foods
shopkeepers; but the scope for thiswas limited as Hotellood 16 35 29 27 8the low population density led to low demand for
consumer goods and not many Maasal had the Hotel

29 34 43 32 9
exposure and wider contacts required to make a drlnkl

success of shopkeeplng. Tobacco 11 7 7 10 3

The Information presented In Tables 8.15 and Total 301 401 352 361 100

8.16 suggests that poor households had a tPoor • <5 tr0flcalliveltOOk units (TLU):re' active adult
male equlvalen (AAME)i medium • &-1 .99 TLU/MME:markedly lower standard of living than wealthIer rich. 2:13 TLU/MME.

households. However, the life style of the wealth·
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Table 8.18. Moon annual eKpondlture por porson on non·
food consum~l/on In poor, medIum·wealth and
rich househo dS

h
Olkalker, Moruoshl end Mblrl·

ksnl group rsnc os, 1981-83.

Expenditure (KShI

Wealth claea1
Weighted

hem Poor Medium Rich mean OJ(,

Clothing 84 133 121 118 43

Transport 40 67 49 54 19

Medical 19 32 4Q 30 11

Kerosene 15 18 13 15 5

Soap 10 15 12 13 5

Durable goods 8 12 10 11 4

Besds 4 7 8 8 2

Cash gift 17 52 28 30 11

Subto1sJ 197 334 279 2n 100

Moneylenl 19 85 78 69

Loan repaid 38 45 56 53

Total cash out·
flow on non· 254 484 413 399
food Items

'Poor. <5 tropicaillve~'~ckunits (TlUI f.er active adult
male equivalent (MME); medium .. 5-1 .99 TLU/AAME;
rich .. :!:13 TlU/MME.

lest wa'J not that much different from the average
and the per caput consumption of the wealthiest
group suggests they enJoyed a lower standard of

. living than the mlddle·wealth group. This may be
explained by the fact that many of the wealthier
households were headed by older men who were
more conservative and whose main Interest was
In the accumulation of livestock.
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An economic analysis of Maasai livestock
production
Solomon Bekure and FChabarl

ard, a high rate of capital accumulation and was
made to ensure the long-term security and survival
of the households (see Section 8.?1: Introduc
tion). Very little of the milk and smallstock pro·
duced were sold: the sale of cattle prOVided over
90% of the total sales proceeds. Milk was the
major livestock product consumed by the Maasal,
accounting for more than 80% of total home con·
sumptlon. The value of milk consumed rep
resented about 22% of the total value of gross
output.

Weighted
Olkarkar Merueshl mean %

Gross oUlput from livestock
production

(KSh/household per year)

Summary of gross annual output of livestock
productfon on O/kafkar and Marueshl group
ranches.

8639 26

395

341 1

9375 28

8666

210

376

9252

8616

554

312

9482

seles

Cattle

Smallstock

Milk

Subtolal

Table 9.1.

9.1 Costs of and returns to
production

The first part of this chapter presents adiscussion
of the annual costs of and returns to the Maasal
livestock production system, based on data col
lected between July 1981 and June 1983 on 01
karkar and Merueshl group ranches. As will be
shown In Chapter 10, this period represents the
end of Ii period during which the climate favoured
livestock production and when the livestock popu
lation In Maasalland was at a peak. The results are
therefore Indicative of what the production system
can achieve when rainfall Is normal and stocking
rates are hIgh. The effect of drought on output Is
described In Chapter 10 (The long-term pro
ductivity of the Maasa/llvestock production sys
tem), which analyses the long-term productivity of
the system using simulation models.

The second part of this chapter Is devoted to a
description and analysis of the operation and ef
ficiency of the cattle marketing system at Email,
whIch to a large extent determined the cash In
come and terms of trade of the pastorallsts In the
study area.

9.1.1 Gross annual output
The gross annual output of the Maasailivestock
production system Is composed of the aggregate
values of the:
• livestock and byproducts that producers sell
• livestock and byproducts producers consume
• netannual Inventorychange In producers'llve

stock holdings.
Table 9.1 summarises the gross annual output

of Olkarkar and Merueshl based on data
presented In Chapter 7 (Productlv/ty ofcattle and
smallstock) and Chapter 8 (Livestock trans
actions, food consumption and household
bUdgets). Cattle contributed 91 % of the annual
gross and smallstock 9%.

About 28% of the gross output could be con
sidered commercial and 27% subsistence pro
duction. The remaining 45% was In the form of
herdand flock accumulation. This Is, byanystand-

Conllumptlon

Cattle 841

Smellstock 928

Milk 7079

Subtotal 8848

Stock Inventory change

Cattle 15766

Smallstock 2839

Subtotal 18605

Oro•• total

Per household 38 935

Per worker 4 990

Per person 4 200

Per hectare 152

PerTLU 332

500

888

8101

9469

10599

142

10741

29482

3560

3015

58

338

684

910

7551

9145

13381

1594

14975

33495

4325

3850

109

333

2

3

22

27

40

5

45
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As noted In Chapter 8 very little beef was con
sumed by Maasal households. Most (55%) of the
beef consumed at home was derived from cattle
slaughtered In extremis. Small ruminants were the
main source of meat for home consumption,
three-quarters of the meat being supplied by vol
untary slaughter (see Section 8.2.5: Slaughter).
About a third (31 %) of the gross annual output of
meat from small ruminants was consumed, while
sales represented only 14%. The remainIng 55%
was accounted for by flock accumulation, which
was largely practised by the rich producers. Their
smallstock accumulation represented 70% of the
total value of their annual smallstock production,
compared with only 39% for poor producers. A
major reason for the low levels of sales offtake Is
the underdevelopment of the small ruminant mar·
ket In the region (see Section 11.5: Improvements
In livestock marketing).

In physical terms, the average annual output
was roughly 3800 kg of milk and 7000 kg of Ilve
weight perhousehold (at pricesofKSh 2/kgof milk
and KSh 3.55/kg of Ilvewelght). This translates to
11 kg of milk and 18 kg of Ilvewelght (9 kg meat)
per hectare or 28 kg milk and 54 kg of Ilvewelght
(27 kg meat) per TLU. There were marked differ
ences In gross output between ranches. While
output per livestock unit was similar on both
ranches, the stocking rate on Olkarkar was more
than double that on Merueshl and hence gross
output per hectare on Olkarkar was 2.6 tlme$ that
on Merueshl. Output per household, per worker
and per person was also higher on Olkarkar than
on Merueshl.

Table 9.2 shows both the level of output and its
partitioning between sales, consumption and
stock Inventory change for poor, medium-wealth
and rich producers on Olkarkar and Merueshl.
Although the gross output of the poorhouseholds
was quite small on aper household basis they had
the highest gross output per livestock unit. In poor
households household consumption accounted
for the largest proportion (44%) of gross annual
output and stock accumulation the lowest (24%),
whereas In rich households stock accumulation
accounted for the highest proportion (56%) and
home consumption the lowest (20%). In medium
wealth households the gross output was more
evenly divided between sales (32%), home con
sumption (30%) and stock accumulation (38%).

The overriding cause of the differences be
tween producers was In the size of livestock hold
Ings (see Section 1.2: Research methods).
Although poor producers owned only 9% as many
livestockas rich p~oducers, their grossoutputwas
22% of that attalnl'j by the latter, mainly because
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Table 9.2. SummaI}' of gross o~ut of livestock pro-
duction "Is poor, me lum·wealth and rich
househot s. Olkarkar and Merueshl group
ranches. 1981-a3.

Annual oron output ot IIva8tock production
per household

poorl Medium Rich

KSh 'l(, KSh 'l(, KSh 'l(,

Sal..

CallIe 4419 29 7708 29 15863 23

Small8tock 274 2 438 2 478 1

Milk 219 1 382 1 429 1

Subtotal 4912 32 8528 32 lSnO 25

Consumpllon

Callie 164 1 370 1 1929 3

Smallstock 634 4 900 3 1290 2

Milk 5982 39 8979 28 10839 15

Subtotal 6780 44 8249 30 13858 20

Stock Inventory change

Callie 3107 20 9395 35 34047 49

Smallstock 582 4 873 3 4216 6

Subtotal 3689 24 10268 38 38283 55

Total

Per house· 15381 27045 68891hold

PerTLU 480 334 159

'Poor .. <5 tropical livestock unlta (TLU) fJJr active adult
male equivalent (MME); medium .. 5-1 .99 TLUlMME:
rich .. :!:13 fLU/MME.

poor producers extracted as much milk as
possible from their cows. Milk sold and consumed
accounted for 40% of the gross output of poor
households, compared with only 16% for rich pro
ducers. This Implies that rich producers could
extract more milk and sell it If there were a market
and If shortage of labour for milkIng were not a
constraint (see Section 7.1.7: Milk olftake and
lactation yield and SectIon 8.3: Milk sales).

9.1.2 Net annual output

Maasal producers spent little cash on their live
stock production since they did not pay directly
for the majorInputsofthe system, I.e. family labour
and land. Land was held communally and each
ranch member had free access to grazing, the
amount ofaccess being determined by the size of
the member's livestock holding. cash expenditure
on production related to the purchase and main·
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tenance of livestock, Including purchase of drugs,
acarlcldes and salt, and paying fees for dipping
and wages for hired labour (Table 9.3). Purchase
of breedIng and fattening cattle accounted for
38-52% of total cash expenditure on livestock
productIon (see Section 8.2: Livestock utlllsatlon:
Transactions for offtake and acquisition). large
scale producers spent proportionally less on
buying livestock (about 33% of theIr total pro
duction expense) than poor and medium-wealth
households (47% and 45% respectively).

TIck control accounted for 40% of total pro
duction expenses on the northern mnches but
only 18%on Mblrlkanl, while expenditure on drugs
was rnuch higher on Mblrlkanl (25%) than on
Olkarkar (11%) and Merueshl (9%). The mean
annual cash expenditure on livestock mainten
ance was about KSh 12 per TLU. Rich producers
spent less (KSh 9 per TLU) than medium-wealth
and poor producers (KSh 18and KSh 14 perTLU
respectively).

Afterdeducting the direct livestock production
expenses, the net output of the system was about
KSh 30 300 per household, KSh 4070 per worker
or KSh 3100 perperson ptlr year; which compares
favoumbly with the aven::ge gross product of KSh
3117 per person for the Kenyan economy as a
whole during 1981 and 1982. Even the poor
Maasal producers obtained a mean net Income of
KSh 1868 per person. compared with KSh 509
farmers In lowland Machakos DIstrict (Rukan
dema et ai, 1981) and KSh 724 foragropastorallsts
In southern Kltul District (Rukandema et aI. 1983).

These net returns to family labourand manage
ment were calculated (a) assumIng that land was
free and therefore Its cost to the Individual pro-

An economIc anelysls of Messsll/ves/ock produvllon

ducerwas vIrtually zero and (b) without deducting
the cost of capital Invested In livestock. The effect
of different rates of Interest,l.e. the cost of capital,
on retums to family labour Is shown In Figure 9.1.
When the opportunitycost of capital In the Kenyan
economy (Which was 12% per annurn during the
study period) Is charged, the Maasal livestock
production system yields. In normal tlrnes. an
average wage of KSh 2100 perworker per annum.

If family labour Is not charged for; the avemge
net return to capital was about 35% on both Olkar
kar and Merueshl but was Inversely related to
scale of production. Poor producers achieved a
net return of 48% on their capital while the me
dium-wealth and rich producers obtained retums
of 33% and 20% respectively. Net returns per
livestock unit, per person and per worker for the
three wealth classes exhibited similar patterns to
those for gross output.

If the cost of capital Is not charged, rich pro
ducers obtained 2.9 tImes the net return per
worker obtaIned by poorproducers and twice that
of medium-wealth producers.

9.2 Cattle marketing
KaJlado District Is quite close toNairobiand Is thus
In a position to supply livestock to this major
centre of meat consumption. However, the mar
keting system In Kajlado District Is well developed
onlyfor caWe. Only thewestern and northern parts
of KaJlado seemed to supply small ruminants to
the Nairobi market. Trade In smallstock In the
southern and eastern parts of the District was
confined to supplying local butchers and itinerant
buyers at small tmdlng centres.

Table 9.3. Mean annuaf expandlture on Ilveslock producllon by rench.1981-83.

Mean expenditure on livestock production (KShlhousehold per year)

Weighted
Olkarkar Merueshl Mblrlkanl mean 'll.

DIpping' 1475 115 460 7tO 22

Acarlclde2 35 505 260 255 8

Drugs 380 140 990 540 17

Salt 160 20 25 70 2

Subtotal health care 2050 780 1735 1575 49

Hired labour 50 5 20 0

Uve.tock purch... 1330 750 2100 1480 47

Others 105 30 170 120 4

Totalexpendltura 3535 1560 4010 3195 100

'Includes mainlydipping .....
2Acarlclde mainly used lor spraying animal••
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Figure 9.1. Relationship betwean net retums to capital end to family labour In poor, medlum-Wflalth and rich households,
Olkarlmrand Meroeahlgroup renches. 198'-83.
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9.2.1 The Email cattle market

Email Is the only place In eastern Kajlado where
cattle were regularly traded In sufficient volume to
warrant being called a market. Trading centres
such as Simba, Olandl and. Mblrlkanl were only
links In a chain of staging points collecting cattle
destined for the Email market.

A preliminary survey of the Email market was
undertaken dUring the lastquarterof 1980and the
first quarter of 1981. Information was solicited
from 60 cattle sellers and buyers on general cattle
trading activities and specific transactions that
took place on the dayof the Interview. This survey
provided background Information on how the
Email cattle market operated and adescription of
the activities of traders who purchase cattle In the
surrounding areas.

Time-series data were collected between Sep
tember 1981 and August 1984. Each Friday, the
total number of cattle offered and the numbers of
suppliers and buyers were recorded. Additional
Informal/on was recorded for a sample of trans
actions: age of animal (adult. Immature, calQ; sex
(male, castrate, female); and breed (Small East
African Zebu, S8hlwal or Boran-eross). Sellers
were Identlfled as traders or producers and were
asked where they had bought the cattle and the
prices they paid. Buyers were asked the purpose
of their purchasa, the prices'paid, the destination
of the animals and the mode of transportal/on. A
total of 7644 transactions were recorded.

9.2.2 Transactions

The Email market was not organised as an auc
tion. Individual sellers or groups of two or three
traders congregated theircattle In small herdsand
stood nearby. The market might have 15 to 20
such herds. Buyersofcattle Inspected these herds
and Identlfled t:1e animals they wanted; then they
approached the owners to negotiate prices. Many
transactions occurred simultaneously, making It
difficult to spot when agreement on a sale had
been reached. Reselling of cattle bought on the
.same day also contributed to this difficulty.

It was estimated that about 80% of the cattle
offered at Email were actually sold. About two
thirds of the cattle thatwere notsold at Email were
later brought back for sale. The remaining unsold
cattle were trekked to the Ong'ata Rongal, Oago
rettl or Athl River markets close to NairobI.

9.2.3 Sources of cattle

A total of 7644 cattle transactions were recorded.
The originsof the animals could be determined for
only 60% of these animals, of which almost all
(96%) came from producers In Kajlado District
(Table 9.4). Commercial ranchers In Kajlado Dis
trict rarely sold their cattle at Email; they sold
directly to butchers, the Kenya Meat Commission
(KMe) and. traders In the Ong'ata Rongal and
Oagorettl markets, where they could obtain better
prices. .

11S----..._-_.- ..._._.__._.. __ , , __ _----_._ __ ~I/aIdIng---
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Table 9.4. Source of ca/l/e supplied /0 the Email mar·
ket.198HU.

Source 01 supply Number '"Group ranches 3628 79

Trading contles

KaJlado DIstrict 600 13

Machakos DIstrict 132 3

Commercial ranches

KaJlado DIstrict 186 4

Machakos DIstrict 61 1

Total 4607 100

The type of seller of cattle at the Email market
was clearly identified for only 6756 head. Inter
mediate traders were the main sellers. supplying
95% of all animals. The remaining 5% were sup
plied directly by producers. The traders reported
that they obtained only 42% of the cattle directly
from pastorallsts: the remaining 58% were bought
from bush traders. This shows that despite know
Ing that they could obtain better prices at the
market Maasal pastorallsts tended to sell their
animals at their bomas or at water points to itin
erant traders rather than spend a lot of time
trekking animals to markets.

9.2.4 Sellers and buyers

The number of traders supplying cattle to the
Email market varied from week to wl'3ek, ranging
from 25 to 75 with each trader supplying between
5 and 20 head. Although these suppliers can·
sldered cattle trading to be their occupation, all of
them were also producers. For many, cattle trad
Ing was a part·tlme Job and the distinction be
tween trader and producers was rarely clear-cut.
Trading w~s entered Into and left as circum
stances allowed or required, temporary or long
term labour shortages at home being a major
determinant. Trading activities were reduced dur
Ing periods of drought, when herds had to be spilt
with consequent additional labour and manage
ment requirements (Grandin et aI, 1989; Grandin
and Lembuya, 1987). Even the most regular
traders Interrupted their trading activities for
weeks or longer If circumstances Involving their
personal herds so reqUired.

The number of buyers also fluctuated, with up
to 50 buyers being present at a weekly market.
However, there were generally between 7 and 15
major buyers from Ong'ata Rongal, Dagorettl and
Athl River. There were thus enough market partici
pants to afford afair degree of competition.

.M=:Jl hcrr!Jng. _.
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9.2.5 Buying In the hinterland

Although traders could buy cattle from anywhere
In Maasalland, they seemed to concentrate their
efforts In particular areas, often around their own
residences, where kinship and familiarity with the
producers commanded a degree of trust and
credence In their transactions (Evangelou, 1984;
Solomon Bekure and McDonald, 1984). Many
Maasal were suspicious of traders they did not
know. Familiarity facilitated credit transactions,
which were common. Transactions took place at
the producer's barna, at water points and at small
trading centres In the livestock-producing areas.

A strong degree of camaraderie was exhibited
by the traders. Of the traders Interviewed In the
preliminary survey, 30% Indicated that they helped
each other by forming loose partnerships. Profits
might be shared or, more frequently, earnings
were loaned back and forth between partners as
needed. Cattle traders also coordinated the move
ment of their animals to market. Usually, a group
of traders collected their cattle at one site and
arranged to have them trekked to Email as asingle
herd, with arrival timed for the evening before the
market day. This tended to facilitate handling, de
crease costs and reduce the risks associated with
trekking cattle to Email.

9.2.6 Destination of cattle traded

The destination ofcattle traded at the Email market
depended upon the purpose for which they were
bought. Of the 7407 transactions for which a pur
pose was recorded (Table 9.5), 62% were clearly
destined for slaughter. The remaining 38% were
mainly bought by producers and traders for rear
ing and other transactions.

The markets at Ong'ata Rongal and Dagorettl
were the main destinations of slaughter cattle
bought at Email. The dominance of the KMC has
declined markedlysince the early 1960s. Between
1961 and 1967 the KMC supplied 75-85% of the
beef consumed In Nairobi (Aldlngton and Wilson.
1968). whereas In 1977 It supplied only 26% (Mat
thes, 1979). Traders at Email ascribed their reluct·
ance to sell to KMC to several factors, Including
low prices. delayed payments and the risk of car
cass condemnation, In which event, the loss was
completely absorbed by the trader. These reasons
also were given by traders who bought livestock
from the high·potential areas In Kenya (Gatere and
Dow, 1980).
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Tlble9.5. Dellllnallonll of ca/l/a laId a' Emall,1981-84.

Percent
Purpoae/dtltlnlUon Number "" 01 total

Slaughter

Ong'lta Aongal 1105 24 15

Dagorettl 10t8 22 14

KMC-Alhl River 732 18 10

KMe-Mombua 242 5 3

Marlakanl 718 15 10

email 215 1 0

Machlkot 305 7 4

Qlhere 474 10 8

""' Sub10tal 4815 100 82

Productlon

Machlkos District 1348 48 18

Kajlado District

Group ranch 1073 39 15

Individual ranch 371 13 5

Subtotal 2792 100 38

Total 74fJ7 100

9.2.7 Characteristics of cattle
traded

Small East African Zebu (SEAZ) was the predomi
nant breed traded at Email. Of7644 head of cattle
recorded In the study, 97% were SEAl. Only 3%
were ldentIDed as Sahlwal crosses, whne there
were only 24 Baran crosses. This reflects the fact
that Sahlwal and Boran breeds formed an Insig
nificant part of Maasal herds and the few that
Maasal had were kept for breeding (see Section
7.1.3: Breeds and weights).

Sex8nd age

Forty·two per cent of the animals sold were cas
trates, 39%were maJeand19%were female. Since
Immatures and adults were cJassIDed by visual
assessment, the figures may reflect obselVerbias;
however, the number of Immature males (1873)
appeared to be almostdoublethe numberofadult
males. A majority of these Immature males (69%)
were bought as draught animals by farmers In
Machakos District. The number of mature cas
trates was about 48% more than that of Immature
castrates. An analysis of the pattern of sales by
Maasal households showed that poorer house
holds were forced to sell Immatures to generate
cash for their subsistence requirements (see Sec-

Solomon Bokuro and F Chabarl

tlon 8.2,2: Sales and purchases), The fact that
87% (1459) of the females marketed were adult
cows suggests that Maasal hold on to theIr heifers
for breeding and cull only old and barren cows. A
detaned disaggregation of the characteristics of
cattle marketed at Email by breed, sex, and age Is
given In Table 9.6.

About 77% (1302) of the cattle bought at Email
that were destined for Machakos were males pur
chased as draught animals. Castrates constituted
about 18% (303 head) of the animals destined for
Machakosand females only5%.ln contrast, those
destined for the Kajlado group and Individual
ranches were mainly castrates (62%; 938 head)
purchased for fattenIng. Males represented 26%
and females only 12%. Some cattle traders, es
pecially those with access to private water con
nectIons on the Loltokitok-Sultan Hamud
pIpeline, were engaged In buying Immature steers
for fattening and sale. Some reported having
bought young steers for KSh 700 per head and
seiling them about a year later for KSh 1500 per
head.

9.2.8 Cattle supply and prices

The mean number of cattle brought to Email for
sale was 374±102 head a week over the first 2
years of the study. The data showan upward trend
In the supply of cattle, Increasing from 287 head a
week over the first 12 months (September 1981 to
August 1982) to 417 head aweek over the follow
Ing 12 months. This can be ascribed to a combi
nation of two factors: a general Increase In cattle
numbers and a rise In cattle prices during 1982
and 1983. Prices paid for males and castrates
Increased by about 8% and those for COVJS by
about 1.6%. Data on livestock production for 01
karkar and Merueshl show that the population of
cattle Increased 13% and the populatIon of small
ruminants Increased 10% between 1982and 1983
(see Section 8.2.7: Net offtake and acquIsitIon).

The supply of cattle to the Email market variEd
markedly between seasons. It Increased as the
longdryseason progressed, begInning from June
When fodder availability and hence milk supplies
decreased sharply (see Section 7.1.7: Milk offtake
and lactation yield). Peaks In supply occurred
between mld·Novemberand mid-December 1982
and In mld.July 1983, aftera poor rainy season In
southem Kajlado dUring March-May 1983.

Prices of cattle also fluctuated seasonally but
generally Increased, In keeping-with the higher
prices gazetted by the govemment during 1982
and 1984. With gazetted prices and a fairly con
stant demand for beef, fluctuations In cattle prices

I
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Table 9.8. M88n prices of cattle a/ Email by breed, Bex end age, 1981-84.

Immature Mature

PrIce Price Mean price Total number
(KSh/head) No. (KSh/head) No. (KSh/h.ad) of anima'.

SInaII Eut African Zebu

Male 751 1840 1572 1018 1043 2856

Cuttate ll52 1298 1860 1805 1369 3101

Female 789 187 ll88 1245 ll60 1432

Mean price 831 1436 1164

Total number of animal. 3323 4068 1389

SlIhlwlk:rosa

Male 1174 28 2278 45 1874 71

Cuttlte 1409 28 2640 105 2239 133

Female 1060 II 1383 23 1307 27

Mean price 1278 2382 2018

Total number of animal. 59 172 232

BoraftoCrosa

Male 1188 7 2597 7 1872 14

Castrats 1029 7 1840 3 1272 10

Mean price 1108 2342 1822

TolBl number of animal. 14 10 24

A1lbrHde

Male 758 1873 1608 1088 1087 2941

Castrate ll82 1331 1723 1913 1403 3244

Female 7116 192 llll3 1287 ll88 1459

Meanprlce 840 1478 1193

Total number of animal. 33118 4248 7844

per head are eXplained more by the condition of
the cattle supplied In the market rather than by the
number on offer. In general, cattle prfces showed
a marked tendency to peak In July and again
during December or January. Following the rains
In March-May cattle tended to put on weight and
Improve their body condition so that durfng June
and July they commanded higher prfces. Durfng
the long dry season cattle lost condition and
fetched low prfces. The cycle was repeated again
following the October-December rains.

Durfng the 3 years of the study, mature cas·
trates fetched thehighest prfcewithamean ofKSh
1723 per head, about 7% more than that for mao
ture males.(Table 9.6). Cull cows fetched substan
tially lower prICes, averaging KSh 993 per head,
rellectlng their poor body condition and low car·
cass quality. While the average prfce of all classes

of livestock traded at Email was KSh 1193 per
head, producers In the study area, who were
within 40 km of Email, received an average of KSh
1012 per head. Producers near the Tanzan!an
border received much less. Durfng the same
perfod the mean cattle prfce at Ong'ata Rongal,
where most of the slaughter cattle were finally
sold, was KSh 1919 per head. The average prfce
of mature cattle at Email was KSh 1476 per head.

Although their numbers were low (231 head or
3% of the sample), Sahlwal crosses commanded
premium prices. The mean prfce for mature Sahl
waf male castrates was 45% more than that for
mature SEA Zebu castrates, while Sahlwal cows
fetched 54% more than SEA Zebu cows. Mature
Boran bulls fetched the highest mean prfce ofKSh
2597,14% more than Sahlwal bulls and 65% more
than SEA Zebu bulls.
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9.2.9 Efficiency of the cattle
marketing system In eastern
Kajlado

Comparisons ofprices received byproducersand
Intermediate traders and prices paid bywholesale
butchers at final markets, adjusted for marketing
costs of moving the animals through the market
chain, provide a good Indication of the efficiency
ofthelivestockmarketingsystem. Forthepurposa
of this analysis, the Ong'ata Rongal market was
considered to be the final market.

Producers In the study area received a mean
price of KSh 1012 per head or KSh 3.97 per kg
Ilvewelght, traders at Email obtalnad KSh 1396per
head or KSh 5.48 per kg Ilvewelght (Table 9.7).
Traders obtained an average gross margIn of
about KSh 320 per head, or about 23% of their
seiling price per head, whIch Is high.

Table 9.7. Prices and costs of cstl/e trading at Email and
Ong'ala RongaJ. September 1981 !o August
1982.

KSh por KShlkg
head llvewelght

reluctant to sell to the KMO. Tradors' gross mar
gins at Ong'ata Rongal averaged KSh 394 per
head. This represents a gross margin of about
20% of their seiling price, whIch Is also hIgh.

9.2.10 Problems of the livestock
marketing system

The main problems of the livestock marketing
system were:
• lack of good market outlets for smallstock
• absence of market Infrastructure along trek

routes and livestock markets
• lack of market Information
• shortage of working capital for livestock

traders1n the hlnter1arlds
• low livestock prices.

The effect of low livestock prices on the terms
of trade of Maasal pastoraJlsts Is discussed here
In detail. The other marketing problems and
suggested Improvements to amelIorate the situ
ation are fully covered InChapter 11 (Section 11.5:
Improvements In livestock marketing).

Email

Mean purchase price from
1012 3.97producers

Marketing costs up to email 65 0.25

Mean III•• price 1396 5.48

Trad.r's m.an grou margin 319 1.25

Onll'm RongaI

Mean purchase price 1396 5.48

Merk.llng coati up to
119 0.47Ong'ate Rangal

Mean lII.a price 1919 7.60

Trad.r'. m.an orou margin 394 1.55

Traders Interviewed about the margins they
normally realised Indicated a range from KSh 100
per head on animals In poor condition to about
KSh 600 per head on heavy steers In excellent
body condition.

Traders buying cattle at Email and seiling at
Ong'ataRongallncurred marketingcosts ofabout
KSh 120 per head. The mean price they received
was about KSh 1920 per head or 7.60 per kg
Ilvewelght, compared with KSh 4.00, 5.50 or 7.25
per kg Ilvewelght paid by the KMC for animals
graded commercial, standard or high. These low
prices are an additional reason why traders were

----- -------~--------_. - ---- -----------.--

9.3 Tenns of trade for Maasal
pastDrallsls

If prices of all commodities and services rise and
fall by the same proportion, the terms of trade for
all groups wUl remain the earne. Unfortunately,
prices of commodities and services change Inde
pendently and Indifferent proportions, partlcular1y
If some prices are controlled to protect partIcular
Interest groups. Terms of trade are a useful Index
of howagroupof producers Is affected bychang
Ing prices forwhattheysell andwhat they buy. The
temlS of trade Index Is aratio of the relative prices
of a basket of the goods and services producers
sell and those they buy. An Index of greater than
100% Indicates producers' Income (I.e. theIr pur
chasing power) has Increased In real terms whUe
an Indexof lessthan 100%showstheIrpurchasing
power has fallen.

A terms of trade Index was constructed for
Massal pastorallsts using the ILCA household
budget data and the price series published by the
RepUblic of Kenya. The basket of goods and ser
vices Massal purchased and their relative weights
are given In Table 9.8. Maasalspent up to 35% of
their annual cash expenditure on livestock Inputs
(acarlclcles, veterinary drugs and salt). However,
thesewere excluded from theconstruction of their
consumption basket for two reasons: first, the
price series for these cornmodhles was not avaU
able and secondly theIr Inclusion would have ren-
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Table 9.8. Derlvlll/on ofM88sa1 Illrms of trada, 197U5.

Value relative to 1975

Weight! 1975 lW8 1977 1978 1m 1980 1981 1982 1983 1984 1985

MaJze 0.191 100 117 127 126 124 266 413 406 415 486 615

Wheat 0.012 100 101 110 112 115 125 138 168 160 205 234

Sugar O.ln 100 129 129 129 129 129 138 164 160 197 206

Tea 0.074 100 99 110 100 103 105 119 171 196 200 200

011 0.018 100 100 104 113 122 127 130 158 173 190 195

OIherfood 0.094 100 105 123 139 150 174 206 227 246 285 323

Beverage 0.056 100 118 129 143 158 168 187 243 253 273 293

Tr8flsporl 0.097 100 118 130 135 139 169 202 238 239 246 274

Medical 0.071 100 103 109 117 121 128 163 210 218 260 289

ClO1hlng 0.212 100 103 123 161 178 204 238 262 321 332 354

Price Index2

MaaaaI 1.00 100 112 123 134 140 179 227 252 275 303 344

Beef 100 104 113 140 131 152 159 187 206 206 253

Lower~ncome 100 108 127 144 157 178 212 241 264 293 323Kenya

MaaaaJ terma 100 93 92 104 94 85 70 74 75 68 73oflrade

'Relative weight of MaaaaJ pastorallst consumption basket (1981-83).
2Source: Statlsl/cafAbstract. 1980 to 1986. Cenlral Bureau of Statlstlce. Mlnlatty of Planning and National Development. Nairobi,

Kenya.

dered comparison with the consumer price Index
very difficult. Nonetheless. prices of livestock In·
puts were reported to Increase more sharply than
the geneml consumer price Index (Chemonlcs
International, 19n).

Figure 9.2 shows that there Is a close fit be
tween the lowor Incomeconsumer price Indexand
that derived for the pastoml Maasal. The terms of
tmde for the Maasal, computed using the Kenya
Meat Commission minimum producerprice series
to represent their Income Index, genemlly de
clined from 1975 to 1985 (Figure 9.2). The rnaln
reason for this was that beef prices did not In·
crease at the same mte as prices for other com
modities.

It Is well known that livestock and meat prices.
which were administered and controlled by the
govemmentI, were declining In real terms over
this period and had a deleterious effect on the
livestock Industry In Kenya (FugUe, 1973; IBRD,
1977; Chemonlcs International, 1977; Cronin,
1978; Matthes, 1979). Chemonlcs International

(19n) warned that If past livestock and meal
prices were maintained the annual supply of meat
In Kenya would decline by 7000 tonnes by 1990.
Kenyan wholesale beef prices were below those
of the major world suppliers, I.e. Argentina.
Australia, the United States of America and the
European Community, between 1978 and 1982
(Evangelou, 1984).
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Chapter 10

The long-term productivity of the Maasai
livestock production system
Solomon Sekure, P Nde Leeuw and RNyambaka

In extensive rangeland systems, livestock pro
duction is highly dependent on the availability of
natural grazing, the quantity and quality of which
are primarily determined by the amount and dis
tribution of rainfall, given the temperature regime,
soli-type and topography of aparticular rangeland
site. In eastern Africa, rainfall fluctuates Widely
from year to year.

The results reported In the preceding chapters
were recorded mostly during a 2-year period fol
lowing a succession of years In which rainfall was
relatively favourable to primary production. How
ever, over the past 100 years severedroughts have
occurred at least once In every 8-12 years. This
causes enormous fluctuations in the productlllity
of pastoral systems. Thus short-term studies, such
as that conducted by ILeA In Maasalland from
1981 to 1984, cannot provide a complete picture
of the dynamics of pastoral livestock production.
This chapter attempts to examine the long-term
variation of the Maasal livestock production sys
tem by using forage and livestock production
models.

The strong linkage between herd productivity
and the quality and quantity of the fodder supply
has been commented upon throughout this study.
What Is less easy to establish Is the range of
variation for each cattle productivity parameter,
partiCUlarly calving rate and mortality. These par
ameters have been predicted with biological herd
simulation models for several pastoral production
systems (SUllivan et ai, 1981; de Leeuw and Ko
nandreas, 1982). However, it Is difficult to apply
such biological models to pastoral systems (see
Wagenaar and Kontrohr, 1986; de Leeuw, 1986).
Stochastic models have also been used to predict
primary productivity of rangelands using prob
abilities of annual rainfall distributions. However,
linking such a stochastic model with a biological
livestock production model was considered too
complex and Impractical.

The approach taken here was to use actual
climatic data to estimate lengths of growing
seasons. Forage production was estimated from
these lengths of growing seasons. Estimates of
cattle productivity were then based on these esti
mates of forage production.

. _. Maasal hardIng .

Herd projection models were developed for
the three wealth classes of producers on a 10 000
ha group ranch using the data for Olkarkar. The
models were applied to herds of 30, 60 and 300
head of cattle, representing the mean holdings of
poor, medium-wealth and rich producers. The
models generated changes In herd size, stock
losses and saleable stock and simulated annual
and long-term livestock and milk offtake for these
three herd sizes; they also Identified changes In
these parameters according to year type.

The results of the herd models were then ag
gregated to arrive at the output for the entire
Olkarkar Group Ranch by weighting them In ac
cordance with the frequency distribution of these
herd sizes In the ranch. Two assumptions were
made for aggregating the output In this fashion.
The first was that the 30 years for which the future
projections were made (1983-2012) would have a
similar pattern of growing seasons as that ob
served between 1957 and 1986. The second as
sumption was that the proportions of poor,
medium-wealth and rich producers on the ranch
would remain the same as those observed during
the 1981-83 period, which will of course not be the
case as households will change as household
heads grow old and sons divide the herd.

10.1 Inputs for the simulation
models

10.1.1 Fodder resources

Growing-season duration was calculated using a
soli moisture balance model developed by Mu
sembi (1984; 1986). This model Is similar to that
used by Potter (1985). Estimation of herbage pro
duction In relation to the length of the growing
season was based on an analysis of data from
several range areas In semi- arid eastern Africa (de
Leeuw and Nyambaka, 1988).

Thereare two marked growing seasons In east
ern Kajlado, the first rains from October toJanuary
and the second rains from March to May. There Is
adry season of variable lengtll between these two
rainy seasons, and the second rains are followed
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by a long dry season lasting from June to early
October. In the short term, grazing resources are
determined by the combined durations of the two
growIng seasons, while longer-term trends de
pend on the vRrlabll1ty of annual growing period
over longer time-spans.

GrOW

1
1Season durations were calculated

from data overIng a 50-year period (1935-84)
from two Infall stations (Maklndu and Simba)
represen tlve c! the eastern porllon of KaJlado
DIstrict. The frequency dIstributIons of the length
of the two seasons were markedly different. For
tho first season, growIng periods of 2 months or
more occurred In 44% of the 50 years, while short
seasons of one month or less prevailed In another
2S-J6 of the years (FIgure 10.1). The mean over the
50-year perIod was 1.7 months. For the second
rains the proportIon of short seasons was much
greater: In 54% of the years the growing season
lasted 1 month or less whereas seasons of 2
months or more occurred only In 1 year In 3
(Figure 10.1). The mean duration of the second
rainy season was 1.2 months.

Roughly 1 year In 3 had an annual growing
perIod of2monthsor less, whereas 1year In4was
wet with at least a 4-month growing season (FIg
ure 10.2). The mean annual growing period was
2.9 months for the whole 50-year period.

Using year-types as single events to predict
resource conditions Ignores carry-over effects
from previous years. A very dry year after a series
of wet years would have much less effect on
livestock productivity than If the same dry year
followed several years of below-average rainfall.
Year-types as defined by the length of the annual
growIng season were plotted for a 30-year period
(FIgure 10.3).

Herbage yields per annum were estimated
usingdurationsof the total annual growIng season
as predIctors (Table 10.1) (Potter 1985; de leeuw
&.ld Nyambaka, 1988). Production was 1.5 t
OM/annum or less In about athird of the years and
3.0 t DM/ha or more In about a third of the years
(FIgure 10.4).

10.1.2 The herd-projection model

This section discusses the various Inputs used In
this model, togetherwith the assumptions for cull
Ing, sales and livestock purchasing policies.

Herd compo8"lon

The Initial herd composition specified at the start
of the model was derived from the data for Olkar
kar Group Ranch (King at ai, 1984). The compo
sitIon of the two smaller herds was sImilar, while

Agure 10.1. Fraqueney dlslrlbutlon of the length of growing seasons In ustem Ke/lado Dlslliet, 1935-85.
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FIgure 10.2. Frequenoy dIstribution of the totsllength ofsnnulJl growing periods In esstom KoJ/sdo D/strlot, 1935-85.
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that of the herd with 300 head had a smaller
proportion of young females and adult cows and
three times as many steers more than 3 years old
(Table 10.2). .

Calving percentage

Breeding females were defined as all adult cows
and avaryingproportion of3- to4-year-old heifers.
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Table 10.1. Ellpl1cted dally herbaga growth rates and Table 10.2. In/llal compos/llon of herds comprisIng 30, 60
saasonalproductivity for rangelands In eastem and 300 head.
Kaf/ado.

Durallon of Growth rate Seasonal
Herd elze (no. of anlmale)

growing season (kg DMJha per yleld 30 60 300
(monthe) day) (t DMJha)

Herd compoeltlon (% of herd)
0.5 13 0.2

Ma'"
1.0 17 0.5

Calvae 0-1 year 9 8 8
1.5 22 1.0

Steers 1-2 years 8 10 7
2.0 25 1.5

2-3 years 8 6 9
2.5 30 2.3

3-4yeara 3 3 9
3.0 30 2.7

>4 yeare 1 2
3.5 28 2.9

Breeding bulle 3 15 3
4.0 27 3.1

Total malee 31 33 38

The 30-year mean, minimum and maximum
mortality rates for each of the 10 stock classes are

See Tablee 7.1 and 7.2 for comparison.

primarily determined by feed availability rather
than disease Incidence.

In drier years none of these heifers conceive.
whereas in good years 10-20% of them do. The
calving percentage Is governed mainly by year
type. During dry years, conception rates are low,
causing a small calf crop In the next year, while
high calving percentages mostly prevail Im
mediately after drought because many of the sur
viving cows are opan and likely to conceive once
forage conditions Improve. Overall mean calving
rate was 51%.

Mortality

Mortality rates were specified for each animal
class for each year, assuming that mortality rate Is

Fema'"

Calv.e 0-1 year 9 9

Helle,. 1-2 yeare 8 11

2-3 years 8 10

3-4 years 11 8

Adult COWl 33 29

Total femalee 69 87

9

8

8

8

29

62

Agure 10.4. Slmulsted totalannusJ bIomass produclion over a 3O-ysar period, semI-arid eastern Kanys.
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shown In Table 10.3. Minimum rates were applied
during favourable periods whereas the peak rates
were applied during drought periods. Heifers and
steershad mortality rates ranging from 4% to 30%.
In most years death rates were below 10%, and In
four oftheyears between 10%and 20%. The range
of mortality rate In cows was much larger than In
growing stock over 1year old. In 7out of 10 years
less than 10% died, but In drier years the death
rate was 11-20%. reaching 40% In drought years.
Calves had a minimum mortality of 10% In half the
years and higher rates In the other half, up to a
maximum of 60% during drought.

Table 10.3. Mean, minimum and maximum morlallty roles
and Ilvewelgh/s by age/sex c/asl.

Mortality
I'll. per annum) Weight (kg)

Mean Min Max Mean Min Max

Cows 9 4 40 266 230 300

Calves 15 10 60 59 40 75

Hel/ers 1-2 years 9 4 30 135 100 150

Heifers 2-3 years 8 4 25 180 130 210

Heifers 3-4 years 7 4 20 220 170 260

Steers 1-2 years 8 4 30 145 110 170

Sisers 2-3 years 8 4 25 200 150 230

Sisers 3-4 years 7 4 20 250 200 290

Sisers >4 years 6 4 20 340 300 380

Breeding bulls 6 4 15 340 300 380

Weight changes

Mid-year weights of all age/sex classes In the
simulated herds were required for each of the 30
years to calculate herd biomass production and
aggregate grazing pressure. These weights were
derived from Klngetal (1984), who weighed some
5000 cattle In all three group ranches In 1980-81.
Minimum and maximum weights were Indicative
of those that would occur In very dry and very wet
years (Table 10.3). These weight changes were
taken Into account In calculations concemlng the
balance between grazing resources and their util
Isation by herbivores (see Section 10.2.1: Herd
size and stocking rate).

10.1.3 Long-term milk supplies
The model estimated the potential availability of
milk In relation to year-types. The factors that
affect the actual milk supplies for household sub
sistence were discussed In Chapter 7 (Section
7.1.7: Milk offtake and lactation yield) and Chapter

___... MaasaLherrl/n!l.

8 (Section 8.4: Milk, food consumption and nutri
tional status). Milk supply depends foremost on
herd size and In particular on the potential number
of lactating cows, I.e. cows with a calf at foot. The
number of lactating cows was generated by the
herd-projection models, based on the number of
calves In the herd In the middle of each year. The
reduction of milk yield due to calf and cow mar·
tallty was thus accounted for by apportioning the
mortality equally over the first and the second
halves of the year.

The annual potential mllked·out yield per cow
was derived from monthly milk offtake data with
adjustments for the number of cows milked and
milking frequency (see Section 7.1.7: Milk offtake
and lactation yield). Subsequently, monthly off
takes were aggregated for each rainy season and
for each year for the entire 30-year period.

Milk-offtake profiles percow bymonth are lIIus·
trated In Figure 10.5 for six selected year·types,
ranging from very dry to wet. Bars represent aver
age monthly yield per cow taking Intoaccount the
fact that In dry months some cows are not milked
at all or are milked less than twice aday. Potential
milk production for each month varies with the
length of each growing season and thus by year~

type. Years with short growing seasons, totalling
less than 2 months, have short periods with
reasonable offtake and up to 5monthswith nomilk
at all (Figures 10.5a and 10.5b). When the total·
annual growing period was between 2 and 3
months long, monthly milk yields exceeded 15
Iltres per cow for 6 months (Figures 10.5c and
10.5d), whereas In good years (annual growing
period of more than 4 months) yields exceeded 20
Iltres per cow per month throughout the year
(Figures 10.5e and 10.5f).

Annual milk yield per lactating cow ranged
from about 60 IItres In the worst year to 360 Iltres
In the best year.

To summarise the Impact of year type on the
herd productivity parameters, year-types were
grouped In four forage resource classes (Table
10.4). Three of the 30 years were classed as very
low, 12 as low, 10 as medium and 5 as high. Over
this range, annual rainfall rose from 307 mm to 830
mm, with a mean of 550 mm, and the annual
growing period Increased from 1month to almost
5 months.

The mean values of the cattle productivity par
ameters that were used In the projection model
are given In Table 10.5 for each of the forage
resource classes. The largestdifferencesbetween
resource classes were In annual milk yield and
mortality rates. Average calVing percentage In a
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Agure 10,5. Monthly milk offtake profiles for sIx yea,.types.

Solomon Bekuro, PN de Leeuw and R Nyamb8ka
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giVen year was less Influenced by forage re
sources dUring that year because of the tlme-lag
between conception and parturition.

10.1.4 Culling, sales and purchase
policies

The Maasal cull cows when they are 8 to 12 years
old. For the model a policy of culling and seiling
10% of the cows yearfy was adopted. Breeding
bulls were culled at a faster rate of 25% per year
to avoid In-breeding. Since sales policies materi
ally affect the long-term productivity of a giVen
herd, It was decided to hold constant the tolal
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number of animals sold across years In order to
minimise the effects of differential sales policies.
The actual mean numbers of animals sold as ob
served during the 198HI3study (4, 7and 17head
per year for poor; medium-wealth and rich pro
ducers, respectiVely) were Initially used In the
model. A sensitivity analysis of different sales
strategieswas conducted onthe60-and3OO-head
herd models, and this Is discussed In Section 10.5
(Effects ofIncreasedofftake ofsteers on herdand
ranch productivity). The types of animal sold was
determined by adecision rule that first sold all the
cull cows and bulls. If there were fewer of these
than the fixed number reqUired for sale the dlf-
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Table 10.4. Rslnfsll, length of growing 118880n and foraga
yIeld for year-Iypee grouped by reeource
classes.

Allsouroe ellISt

Very low Low Medium High Mean

Rainfall (mm)

1alseason 178 221 431 550 340

2nd season 129 183 233 280 210

Total 307 404 684 830 550

Length of growing
..ason (mon1hs)

1alse880n 0.5 1.4 2.4 2.6 1.9

2nd season 0.5 0.8 1.2 2.2 1.1

Tolal 1.0 2.2 3.6 4.8 3.0

Forage yield (t DMIha)

1alseason 0.2 1.0 2.0 2.2 1.5

2nd season 0.2 0.4 0.8 1.7 0.8

Tolal 0.4 1.4 2.8 3.9 2.3

No. of yeara 3 12 10 5 30

've~ low .. < 1I DMiha per year; low .. 1.0-2.0 I; medium
...1-3.41: high - >3.41.

Tablll 10.5. Characlerlsallon of call/a producl1l1lty par
ametera for yea"lypes grouped by resource
c/aSll.

Allsouroe ellISt

Vllry
low Low Medium High Mean

Calving (%) 36 54 54 48 51

Milk yield per cow
wllhcalf 113 190 268 348 234
Vltraa/annum)

Uvawelghl 169 183 196 211 190(kglhead)

Mortality (%)

Cows 40.0 9.1 5.2 5.4 10.3

Siock <2yeara 45.0 ".9 8.1 7.8 12.2

Siock 2-3 years 25.0 7.6 5.2 5.2 8.2

Siock > 3 yeara 18.3 6.4 4.9 4.6 6.8
IVery low" < 1 t DMiha per year; low .. 1.0-2.0 t; medium
.. 2.1-3.4 t; high. >3.4 t.

ference was made up by selling steers of 4 years
old or older or, If there were too few of these.
younger steers.

The Maasal occasionally bring Into their herds
heifers. bulls and steers they obtain by exchange
or purchase and a provision was made In the
model for such acquisitions. Again, the number

acquired was fixed as observed dUring the study
period. except that none were acqUired during
drought periods.

10.2 Results

10.2.1 Herd size and stocking rate

The modelled long·term fluctuationsofpopulation
In the three herd sizes and for the entire Olkarkar
ranch are shown In Figure10.6.1Wo cycles ofherd
growth and decline are apparent.

In general, the mean rate ofherd declinedUring
drought periods was 14% per year. Thus If a
drought persists for 2 years the cattle population
will be reduced by 26%. If the drought continues
for a third year the herd size will decline to 63% of
Its pre-drought level. In the serious drought that
occurred In years 27 and 28 the cattle population
was reduced to68% of Its pre-drought level In only
2 years. Mean herd growth during the recovery
periods was 7.5% per annum.

Forage supplies fluctuate more rapidly and
more widely than the cattle popUlation, hence
Imbalances between available grazing resources
and cattle population can be expected. The mag
nitudeand durationofperiodsofoverstockingand
understocklng depend on the average herd size
and the assumed safe stocking rate.

A safe stocking rate was calculated by as
suming a dally forage demand of 10 kg DMITLU
or arate of utilisation ofabout 60% of the standing
herbage biomass. given a dally Intake of 2.5% of
bodywelght or 6.25 kg OM (see Section 4.4.3:
Csrtylng capacity). Individual years do not occur
In Isolation as there Is a carry-over of forage sup
plies from the previous to the current year. ThUS,
moving averages over 2 years were used to esti
mate the safe stocking rate. The livestock biomass
InTW forthe entire ranch Ineach yearwasderlved
from the mid-year aggregated herd size, Its
age/seX/class composition and the Ilvewelght of
each class.

The long-term balance between forage supply
and stocking rate forthe10 OOO·ha ranch Isshown
In Figure 10.7. This shows a pattern of periods of
understocklng alternating with periods of over
stocking. During drought periods. the amount of
forage available fell to 4.5-5.7 kg DMITLU perday,
which Is less than the minimum required Intake.
However, the ranch was correctly stocked or
understocked for 22 out of 30 years. and was
seriously overstocked for only 5 years. Over the
entire 3D-year period, forage supply and demand
were In balance, with both the safe stocking rate

~~.~.. -~._-~ .....- ~~- -~-~_..._._.'S3- -~-~- ----
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FIgure 10.6. Long-term changes In herd size ofpoor, Inedlum-Wflelth and rich producers on OIkurkar Group Ranch and for the
whole rench.
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and the herd size showing amedian value of 5600
TLU for the 10 ooo-ha ranch. Given the fairly can·
servatlve forage utilisation rate adopted, It can be
concluded that the long-term carrying capacity of
the ranch was about 0.6 TLUIha (1.7 halTLU),
which Is slmUar to the actual stocking rate of
Olkarkar ranch dUrlng the 1981-83 period (see

Section5.3.2: Grazingpattemsandstockingrates
In the northem ranches).

10.2.2 Herd productivity

Herd productivity can be measured In several
ways, Including stock biomass production, milk

FIgure 10.7. SimulatedpermlS$lble stocking /DID and simulated herd size for a 10 ()()()'ha group ranch oWlr a 3O-ysarperiod.
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Uvestock productivity

'Poor .. < 5 tropical livestock units (TlU) per active adult
male equivalent (MMEl: medium = 5-12.99 TlU/MME:
rich .. ~ 13 TlU/MME.

Table 10.6. Simulatod long·/orm IIvostock productivity 01
poor, modlum·woolth and rich producors aud
for tho ranch as a wholo undor dlfforont yoar·
typos.

No. of Ranch
years Poor Medium Rich

17

21

42

33

kglha
per
year

54

33

37

42

31

37

28

48

19 24 13

-101 -102 -30

10 15 75

43

50

60

31

55

kgfTlU per year

Wealth claBs'

43

-127 -96

35

55

57

61

30

3

7

Good

Period type

9

8

Best 3

Study period (1981- 73 74
831

Fair

long term

Dlought

Poor

offtake, net output expressed In monetary terms
and rates of return on labour, land and capital
Invested In livestock. These measures are largely
Innuenced by herd size, which nuctuates from year
to year. The overall productivity of the ranch was
dominated by the dynamics of the large herds
belonging to the rich producers as these con
stitute nearly 80% of the total cattle population of
the ranch. Although, proportionally, changes In
the herd sizes of the poor and medlum·wealth
producers were more pronounced than changes
In large herds, their effect on the nuctuatlons In the
total ranch cattle population was minimal. In the
three droughts that occurred during the 30 years
modelled, poor producers lost an average of 43%
of their herds during each drought, medlum
wealth producers lost 39%, while rich producers
lost only 34%. The poor producers had pro
portionally more cows and calves In their herds
than did medium-wealth and rich producers, and
these classes of stock were more likely to die
during drought than other stock classes (Table
10.3).

10.2.3 Milk offtake

Table 10.7. Annual salas olf/aka by poor, modlum-woalth
end rich producers undor dlllorant year-typos.

stations (Cosslns and Upton, 1987), but Is can·
slderably less than that achieved on some com
mercial ranches In Kenya.

Poor 15 19 11 13 12 16

Medium 15 19 11 14 12 17

Rich 6 8 5 6 5 7

'Poor .. < 5 tropical livestock units (TlU) per active adult
male equivalent (MMEl: medium .. 5-12.99 TlU/MME:
rich .. ~13 TlU/MME.

Drought years Best years Long term

Offtake In per Offtake In per Offtake In per
cant of cent of cant of

Biomass Biomass Biomass
No. No. No.

The modelled results of milk availability for human
consumption showed wide nuctuatlons across
years. The long-term mean availability of milk for
poor and medlum·wealth producers was
1563±143 and 2348±211 kg per household per
year respectively (Table 10.8). In most years poor
producers did not produce enough milk to meet
their target of obtaining 65-70% of their energy
from milk (Nestel, 1985). Rich producers had far
more milk than their households needed In all
years except during the first drought, when they

Wealth
class'

Biomass production

Callie biomass production Is defined as the total
change In herd biomass during the year. It In
cludes the weight gain of all classes of animals
remaining In the herd at the end of the year plus
the weight of animals sold and slaughtered for
home consumption. In normal years this Is a posi
tive value, but was negative In drought years be
cause of high mortality rates and weight losses.

The simulated long-term (30-year) mean
annuailiveweight production for both the poorand
medium-wealth producers waa 43 kgITLU, com·
pared with only 19 kgITLU for rich producers
(Table 10.6). This Is explained by the low level of
offtake, partiCUlarly sales, practised by rich pro
ducers (Table 10.7). The low sales offtake of the
rich producers depressed Ilvewelght production
perTLU for two reasons: first, animalsdid notgain
much weight beyond the ag9 of 5 years and low
sales resulted In an Increase In the proportion of
older animals In rich producers' herds; and see
cond, many of the animals accumulated In good
years died or lost weight during drought periods.

. Simulated mean Ilvewelght production for 01·
karkar as a whole was 24 kgfTLU (13 kg/ha),
ranging from a loss of 102 kgITLU (-30 kglha) In
drought years to a gain of 42 kgITLU (42 kg/hal In
the best years (Table 10.6).

The mean annual Ilvewelght production of 13
kg/ha compares favourably with the 9 kg pro
duced by Baran pastorallsts In southem Ethiopia
and the 4.3 kg produced on Australian cattle
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Table 10.8. Simulated milk oll/ake of poor, medlum-woalth and rich producorIJ and for the ranch as a whole under dllferont
yeel'types.

Annual milk offtake Oltres/houaehold)

Wealth elaae1 Group ranch

Period typo No. of years Poor Medium RIch UtreB/TlU Utres/ha

Long term 1563 2348 5000" 24 12

Drought 2 565 825 3525 25 7

Poor 7 1090 1663 5000 22 11

Fair 9 1488 2262 5000 23 12

Good 8 2118 3143 5000 24 14

Best 3 2415 3608 5000 22 15

Study period (1981-83) 2480 3550 5000 28 15

'Poor .. < 5 tropical livestock units (flU) per active adult male equivalent (MME): medium .. 5-12.99 TlU/MME; rich" :!: 13
TlU/MME.

·Only the first 5000 IItres of production was considered.

Milk offtake Qltres/MME')

Table 10.9. Simulated milk offtake perperson by poor, me
dlum·woallh and rich households under differ·
ont year-typos.

1Active adult male equivalent.

2Poor .. < 5 tropical livestock units (flU) per active adult
male equivalent IMME): medium. 5-12.99 TlU/MME;
rich. :!: 13 TlU/MME.

had only 1992l1tres of milk available, compared
with the long-term average of 10 836±968 IItres
per year. Since there was no ready market for the
excess milk of rich producers it was largely left for
the calves. Rich producers also gave milk to
poorer relatives and friends. For purposes of
economic analysis. only the production of 5000
IItres of milk per year Is assumed to have econ
omlcvalue.

Milk availability per person In households of
different wealth class Is shown In Table 10.9. Rich
producers have more than enough milk for their
household (target of about 360 IItreslactlve adult
male equivalent (AAME)) Inall years exceptduring
droughts, when milk availability dropped below
200 IItres/AAME. In contrast, medium-wealth pro
ducersachieved thetarget level of productiononly
in good and the best years and poor households
only In the best years.

Period type Poor

Long term 233

Drought 84

Poor 162

Fair 221

Good 315

Best 359

Study period 370

Wealth class2

Medium

272

96

193

262

365

419

507

Rich

>500

191

>500

>500

>500

>500

>500

10.2.4 Net output
The net values of output for the three types of
producers were computed using constant 1981
83 prices (Table 10.10). The long- term mean
annual net output per household of large-scale
producers was 3.3 times that of poor producers
and 2.3 times that of the medium-wealth pro
ducers. However, these differences narrowed to
2.0 and 1.9times respectively when expressed on
aper caput basis because of the larger number of
people In rich households.

During drought years all producers sustained
anet loss ofoutput, with rich households suffering
much greater losses than poor and medium
wealth households (5.6 and 3.9 times as large,

respectively, on aper caput basis). In contrast, the
net output of rich producers In the best years was
only2.4 limesthat ofpoorproducers and 2.1 times
that of medium-wealth producers on a per caput
basIs.

The long-term mean net output for Olkarkar as
a whole was KSh 59/ha per year or KSh 1535 per
person. The net loss during severe drought
periodswas KSh 109/ha and KSh 2645 perperson.
During the best years net output per person was
2.4 limes the long·term mean.

Acomparison ofnet returns accruing to capital
Invested In livestock for the three producer wealth
classes and for the ranch as a whole during three
year·types Is shown In Table 10.11. Again, pro
ductivitywas Inversely related towealth class. The
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Table 10.10. Simula/edne/output01poor, medium-wealth andrich producera and /he ranch alia whole underdlfleren/yoar-types.

Net output (KShiyear)

Year·type

Long term Drought Beet Study period
Weallhclan' (30yeare) (4-year mean) (3-year mean) (1981-83)

Per houHhold

Poor 7425 -6397 13827 12990

Medium 10309 -11800 19761 24075

RIch 24495 -58708 53513 60880

Weighted mean 17483 -24925 33725 33260

Per person

Poor 1105 -952 2056 1930

Medium 1196 -1369 2292 2790

RIch 2237 -5362 4887 5560

Weighted mean 1535 -2645 3753 3790

PerTLU

Poor 238 -437 322 380

Medium 184 -345 268 320

RIch 88 -342 149 195

Weighted mean 188 -3n 245 152

Perha

Ranch 59 -109 122 230

'Poor .. <5troplcelllveetockunlts (flU) per active adult male equivalent (AAME); medium .. 5-12.99 TlUlAAME: rich .. ~13
TlU/MME.

long- term mean net retum was 17%, ranging from
9% for rich producers to 24% for poor producers.

The high net retums realised by poor and me
dium-wealth producers were the result of their
Intensive milking practices. As was noted earlier;
rich producers extracted less than 40% of the milk
potentially available and their long·term annual

offtake of animals was only 5%. The productivity
of rich producers could be markedly Increased by
Increasing their ufftake of both milk and animals.
However, there was no ready market for milk In the
study area. The effects of higher offtake rates of
animals for sale by medlum·wealth and rich pro
ducers Is discussed In the next section.

Table 10.11. Simula/ed net retum on capllal Inves/ed In Ilves/ock 01 poor, medium-wealth and rich producera as a whole under
dlfferen/ yoat'lypes.

Net return on capltallnveeted In Ilveetock (%)

Year·type

Long term Drought Beet StUdy period
Wealth clan' (30 years) (4-year mean) (3-year mean) (1981-83)

Poor 24 -32 34 39

Medium 18 -30 28 32

RIch 9 -30 18 21

Weighted mean 17 -31 26 25

'Poor .. <5 tropiceiliveetock units (flU) per active adull male equivalent (AAME): medium .. 5-12.99 TlU/AAME; rich .. ~13
TlU/MME.
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10.2.5 Effects of Increased offtake
of steers on herd and ranch
productivity

Pastorallsts tend to keep their herds as large as
practically possible as a way of coping with the
effects of droughts, on the basis that the larger
one's herd at the beginning ofadrought, the more
likely one will have a viable herd at the end of the
drought. However, pastorallsts often delay seiling
stock as long as possible, with the result that the
animals when sold are In very poor condition and
fetch very low prices. Furthermore, flooding of the
market with such animals also severely taxes the
capacity of the market to absorb the Increased
supply. Consequently, many animals die despite
pastorallsts' belated Willingness to sell In distress
(Grandin and Lembuya, 1987). This results In a
considerable economic loss both to the pro
ducers and the nation. One way of avoiding such
losses Is to Increase sales of animals during
favourable periods.

Since steers are not part of the breeding herd,
their presence or absence does not affect the
regeneration of the herd after drought or milk
supplies. It was therefore postulated that In
creased offtake of steers would not reduce herd
Viability. The long-term productivity analysis kept
sales of animals constant at 4, 7 and 17 head for
poor, medium-wealth and rich producers respect
ively. A sensitivity analysis was performed using
the long-term herd-projection model to determine
the effect of a higher level of steer offtake on herd
productivity. In the high-level offtake model, all
steers of the medium-wealth and rich producers
were sold upon reaching 5years ofage, Inaddition
to the cull cows and bulls ordinarily sold.

The results Indicate that there was little scope
for the medium-wealth producers to Increase their

sales offtake from the 7 head per year they sold
during the study period. There were only 2 years
out of the 30 that sales of steers could be In
creased, and then only to 8 head In one year and
9 head In the other.

In contrast, rich producers could Increase their
sales In 25 of the 30 years modelled and could
achieve a mean sales offtake of 25 head per year.
This represents a47% Increase In the sales offtake
of this class of producer.

The aggregate result of such a polley of in·
creased sales offtake of steers would be to In·
crease the long-term mean sales of the ranch from
395 to 510 head per year. Table 10.12 shows that
such a sales polley could substantially Increase
the long- term annual productivity of both the rich
producers and the whole group ranch. It would
also reduce grazing pressure on the ranch by
reducing the mean cattle population by 19% to
4692 head, which Is about the 1981-83 level of
stocking on Olkarkar. Increased offtake Increased
IIvewelght production on the ranch by about 80%
per TLU and 30% per ha (Table 10.12). The return
on capital Invested In livestock Increased from 9%
to 14% per annum for the rich producers and from
11 %to 16% per annum for the ranch as a whole
(Table 10.13). The discounted net output over the
whole 3D-year period was Increased by 29% for
the rich producers and byabout 19% forthe whole
ranch.

Conclusion

On the whole, poor producers with 30 head of
cattle extracted as much milk and meat as
possible from their cattle. Their long- term animal
offtake wasabout 16%of biomass, compared with
only 7% for rich producers with 300 cattle or more.
In terms of milk offtake, across the entire period

Table 10.12. Impact 01 increassd sales offtake on annual herdproductivity 01 rich producers on Olkarkar Group Ranch and 01
the ranch as a whole.

Sales offtake

Rich producers1 Ranch

Parameter Normal Increased Change('K.) Normal Increased Change ('K.)

No. of anImals sold 17 25 70 395 510 28

No. of animals died 36 32 -9 691 626 -10

Herd size (head) 392 312 -20 5776 4692 -19

Stocking rate (haITLU) 1.9 2.3 21

Uvewelght otltake

kgfTLU 39 72 85 20 36 80

kgiha 11 14 30
1Rich .. :!: 13 tropical liveslock units (fLU) per active adult male oqulvalent (MME).

Maasa!"eidlng
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Table 10.13. fmpaot of Inoroosed sales offtake on long-torm annual nllt output of rioh produollrs on Olkafkar Group Ranoh and
of thll ranch 08 0 whole.

Sallli olftake

RIch produce,.1 Ranch

Paramet.r Normal InoreaNd Change ('11.) Normal Increased Change ('11.)

Net output

KShlhousehold 24495 29n5 12 17483 18640 9

KSh/caput 2237 2719 12 1635 1823 9

KSh/TLU 88 138 62 188 184 45

KShlha 59 66 29

Return to capital Invested 9 14 58 11 18 50In livestock ('11.)

Discounted net output 189 243 29 4208 5021 19@ 12'11. p.a. (KSh '000)
'Rlch • ~13 troplcallivlIstock units (fLU) per active adult male equivalent (MME).

the rich producers extracted about 70% of the
potential of their cows, compared with nearly
100% by thepoorproducers. Thoaggregate result
of the high exploitation of production by the poor
producers was a long·term mean return on their
capital In livestock of 24% p.a., compared with a
mere 9% for rich producers.

The low rate of return obtained by owners of
large herds Is explained by the fact that up to 55%
of their annual biomass production Is saved In the
form of stock accumulation, much of which Is lost
when major droughts occur. This Implies that the
scope for Increasing the productivity of rich
households, which constitute 40% of the human
population of the ranch but control nearly 80% of
the livestock biomass, does not lie In Improved
technology but rather In greater exploitation of
what Is already being produced. On the other
hand, the livestock productivity of poor house
holds could be Increased only by Intensifying pro
duction via forage conservation, establishment of
feed gardens, ImprOVed calf rearing and animal
health care (see Section 11.2: The Improvement
of cattle productiVity).
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Chapter 11

The potential for improving the livestock
production and welfare of the pastoral Maasai
Solomon Bekure and PN de Leeuw

The preceding chapters tried to shed light on the
short- and long-term productivity of the Maasal
livestock production system. This final chapter
examines ways to Improve the livestock pro
duction and welfare of the Maasa!, with emphasis
on the primary (vegetation) and secondary (ani
mal) productivity of the rangelands. In addition, it
examines how Inequities among producers con
strain the system as a whole and recommends
ways to reduce these. Intensification of rural de
velopment efforts and strengthening of the exten
sion service are also suggested, together with
recommendations on the future of group ranches.

A few considerations need to be kept In mind
In formulating possible Improvements to the pro
duction system. The first Is where potential Im
provements can be made. The rangelands differ
In their potential for Improvement depending on
rainfall, soli fertility and the distribution of water
sources. The northern part of the study area Is
better endowed In these respects; primary pro
ductivity In this area could be Improved through
planted forage and secondary productivity could
be Increased by Improving the distribution of tem
porary water points. The south of the study area
Is muchdrierand opportunities for Interventionare
more restricted.

The second consideration Is the rapid growth
of the human population In the study area, which
reduces the availability of livestock and natural
resources per person. This will call for Intensifi
cation of land use and removal of surplus labour.

The third consideration Is Improvement for
whom? Many studies and development efforts
have treated pastorallsts of the same ethnic origin
as a monolithic homogeneous group (Sutter.
1987). Among the Maasal there are marked dif·
ferences In livestock ownership and productivity
between owners of large and small herds. Small·
scale ("poor") producers are poor In stock but rich
In manpower, while the opposite Is true for large
scale ("rich") producers. Potential Improvements
will need to address each situation. How can poor
producers gain access to more livestock? How
can their operation be Intensified to Increase the
use of their most abundant resource. labour?
Innovations that are capital-Intensive and Increase
the producer's vulnerability will not Interest poor
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producers unless the required capital Is made
available and the risks are minimised. Conversely,
rich producers will not be Interested In Improve
ments that require more labour.

Rich producers, with a mean holding of 300
cattle, constitute about 40% of the producers but
own nearly 80% of the cattle In the study area.
However, they do not exploit the full potential of
their herds. Their long-term milk offtake Is about
70% of the potential of their lactating cows, com
pared with almost 100% for poor producers. Their
animal offtake Is about 6% per annum, which Is
less than half of that of poor producers (14% per
annum). The annual return on their capital In
vested In livestock Is a mere 9%, compared with
24% achieved by poor producers. They will there
fore not be Interested In Innovations that Increase
production of milk or meat per unit of livestock but
Incur additional costs and risks. What will appeal
to them are Innovations that decrease livestock
losses and reduce production costs.

A fourth consideration Is the organisational
level at which these potential Improvements can
be made. There are Improvements that can be
adopted directly by the Individual household. e.g.
hay-making. There are other Improvements that
can be made only at the group-ranch level, e.g.
developing new water resources; and there are
Improvements that can only be made through the
decision and support of district and national
agencies, e.g. Improving livestock marketing, vet·
erlnary services, community development and reo
search In range livestock problems.

Hence there Is no single way to Improve the
livestock production and welfare of Maasal pas
torallsts; rather a variety of approaches will be
needed. This chapter first considers ways to In
crease the productivity of the range and ways to
Improve the use made of the range. It then Ident
Ifies opportunities for Increasing livestock pro
ductivity and offers suggestions as to how to
achieve a more equitable distribution of wealth
among the pastorallsts. Issues that need further
research are also highlighted. Finally. strategies
for Improving the overall efficiency of Maasaillve
stock production and Improving the welfare of the
people are discussed.
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11.1 Improvements In feed
resources

11.1.1 Introduction
The availability of feed can be Increased or feed
utilisation can be Improved by:
• Improving the distribution of water points and

reducIng overgrazing
• lncreaslng primary production by Intensifying

land use and conservIng forage
• balancIng the livestock populatIon and the

available feed resources.
The first two points are discussed here. Since

the thIrd requires groupand Institutionaldecisions
It Is dealt with In Section 11.5 (The equity Issue).

11.1.2 Improvement of graz!ng and
watering management

DIfferences In the distribution of water points on
the three group ranches lead to different patterns
of range resource utilisation and variation In graz·
Ing pressure wIthin ranches (see Chapter 5: The
study area: Soclrrspatlal organisation 8nd land
use, and Chapter 6: Labour and livestock man
agement). In addition, the frequency at which
animals are watered Is Influenced by distance to
water and the grazing resources available be·
tween the homestead and the water point.

In Olkarkar grazing pressure decreased
radially from Simba Springs and about 70% of the
ranch was heavily grazed. Reliance on one water
point by some 6000 cattle and COOO smallstock
has resulted in serious range degradation along
the many stock routes leadIng to the Springs.
Development of additional water points would al
levIate the pressure on the range near the Springs.

In the mld-1970sa pipeline was conatructed to
divert water from the Springs towards the Interior
of the ranch, creating two additional water poInts.
The pipeline and facll/tles SUbsequently fell Into
disrepair, but could be restored. Thlswould benefit
about 70% of all stock on the ranch and would
shorten treks to water by some 10 km for those
households dwelllng In the eastern and central
portions of the ranch. Herds could stay closer to
the less heavily used hinterland and stock distri
bution would be more uniform.

Utilisation of grazing resources would be im·
proved If, In each neighbourhood, new bomas
were established closer to the less heavily used
land. It Is possible that the ongoing process of land
prlvatlsatlon will lead to· the· creation of single
household bomas lind additional producers may
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decIdeto settle In the under-utilised south-western
part of the ranch and water their stock from the
pipeline In Mbllln Group Ranch,

If no additional water points are developed a
better stock distributIon could be achieved If more
households opted foralternate-day watering. Our·
Ing the study period, households withIn 5 or 6 km
of the main water point watered their stock dally.
These households generally had much smaller
herds than households further from the water
poInt (see Section 5.2.2: Neighbourhoods and
reserved grazing areas). Households that lived
further from water tended to practisealternate-day
watering and theIr herds grazed up to 15 km from
the water points on the non-watering day. For
households that live near awater point, changing
to alternate-day watering would reduce the pro
portion of the herding day spent on trekkIng and
watering and Increase access to better grazing
areas, but It might reduce milk production ilnd calf
growth (see Section 7.1.7: Milk offtake and lac
tation yield),

On Merueshl mO~1 households and water
poInts are located around the periphery of the
ranch and most hous..;\olds water theIr stock
dally. ,fl,r, a result, grazing pressure decreases
towards the centre of the ranch and, due to the
steep rainfall gradient, from the north-east to the
south-west. Alargearea In the south-east Is under·
used In normal years and Isgrazed onlyduringdry
periods as a fall-back resource (Grandin et ai,
1989). A change to altemate-day watering would
allowmore useto be madeof this part of the ranch.
Most of Merueshilies within 5 km of a permanent
water poInt and hence no further development of
permanent sources Is needed.

On Mblrlkanl the situation differed markedly
from the northern ranches In that most herds left
the ranch during dry seasons. Hence, grazing
pressurewas hIghduring good yearsand seasons
and low during dry ones. Also, a well·rf)gulated,
seasonally adapted grazing system has been reo
talned (except for a short chaotic period between
1981 and early 1983). Given the distribution of
water poInts, thIs system optimises the distri
bution of stock over as wide an·area as possible.

The eastern part of MblrlkanJ Is grazed only
when the temporary waterholes along the Chyulu
foothills lUI up. This happened briefly In early 1981,
for a few weeks In December 1982 and agaIn
during e weeks In early 1985. A 15-km pIpeline
from Makutano village would open up this area,
but extensive use by livestockwould Interferewith
the wet season dispersal ofwildebeest and zebra
(see Section 5.3.3: Grazing patterns andstocking
rates In the southern ranch).

Massal herdIng
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It should be stressed that the behaviour of rich
households has the greatest effect on grazing
resources and their use, e,g. on Merueshl five
households control 60% of all cattle (see Section
5.3.2: Grazing patterns and stocking rates In the
northern ranches). This Is discussed below In
greater detail.

11.1.3 Rehabilitation of degraded
areas

Referencewas made In Chapter4 (The studyarea:
Biophysical environment) and Chapter 5 (The
study area: Socia-spatial organisation and land
use) to degraded land In the group ranches. Ac
tions requIred to rehabilitate the degraded areas
Include moving bomBS to other sites and re-allgn
Ing stock routes to water points.

Short-term protection from grazing would goa
long way toward restoring plant cover, partIcularly
In the north, where there are good salls (deep
Nltosols over volcanic rocks). Further south,
longer periods of protection would be needed
because rainfall Is lower and vegetation Is less
resilient. Such protective measures could be en
forced by the group-ranch members and should
be adopted as part ofageneral management plan
that Includesothermeasuressuch as reducing the
size of rich producers' herds (see Section 11.5:
The eqUity Issue).

11.1.4 Intensification of land use
and feed gardens

With IncreasIng population pressure on land re
sources, rangeland Is being cropped where cli
matically possible. There has been arapid spread
of wheat farming In the Lalla plains, and In better
watered parts ofNarok District Maasal pastorallsts
have established large-scale, mixed-farmIng en
terprises on their better grazing land. There has
been similar pressure on the better-watered
portions of KaJlado District. In the south of thIs
District, Intensive Irrigated farming (onions, maize,
marketgardening) Is Increasing rapidly. Especially
since the 1984 drought, Maasal are Increasingly
trying to get land along water courses and
swamps so as to engage In Irrigated farming.
Along the pipeline, small Irrigated plots (with
maize, bananas and vegetables) have sprung up
and this trend will likely continue following the
Installation of savaral more private water connec
tions (see Section 4.5: Water resources).

Ralnfed cropping has been tried by several
Maasal households, In particular along the north
ern fringe of the study area. Some farm plots were
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started by Kamba women married to Maasal;
others were established to reinforce claims to land
(Grandin, 1987). However, this Is a marginal crop
ping area and maize crops generally failed except
In the first raIns In 1982, and In 1984 and 1986.

In view of thIs drive to bring more land under
CUltivation, the question arises as to whether
ralnfed cropping can be combined with forage
productIon In feed gardens,

Feed gardens could provide supplement.:!iY
feed for young stockand act asaday-time holding
area for them. Their role as a protective holding
area would particularly benefit smallstock, es
pecially on Olkarkar where 43% of young small
stock deaths were caused by predators and
another 10% were due to anImals straying.

In 1986, several demonstration gardens were
established close to bomas. Each covered about
0.1 ha and was planted with a mixture of perennIal
grasses (Panlcum maximum, Pennlsetum pur
pureum), pigeonpea and Leucaena, together with
maize, sorghum, millet and cowpea. They were
manured with smallstock dung at a rate of about
8 tiha. Due to the good raIns In the first growing
season In November 1986, plant establishment
and growth were promIsing. The perennial
grasses produced 2-3 t DM/ha In February 1987
but were grazed heavily when protection agaInst
stock encroachment was slackened during the
short dry season. Cowpea produced about 7
tonnes of alr-dry hay per hectare, together with up
to 3.0 tonnes of alr-dry feed from the Interplanted
millet and sorghum. These seasonal crops pro
duced an average 0.8 tonnes of conserved feed
from 0.08 ha of fenced land, In addition to about
3D-50 kg of cowpea grain and 30 kg of sorghum
graIn. P/geonpea and Leucaena established
reasonably well, but were heavily browsed when
feed gardena were opened for grazIng. However,
Leucaena appeared very persistent and survived
3years of continuous browsing by smallstock and
wildlife. The second rains following the estab
lishment of the feed gardens were poor and all
seasonal crops failed.

The good rains at establishment were the ex
ception rather than the rule and occur In 1year In
3, while favourable second raIns occur only In
about 1year In 10. The feed gardens should thus
be planted with amixture of perennial grasses and
legumestogetherwith annual crops to ensure that
some feed Is available even If the raIns are poor.

Feed gardens are only likely to be feasible In
the wetter northern part of the study area, where
fertile volcanic solis are common. The Maasal are
relative newcomers to arable cropping and It Is
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unlikely that forage production combined with
croppIng will be widely adopted.

In conclusion, feed gardens are feasible If
Maasal producers are wllllno to supply labour for
fencing, planting and manurlng and will buy seed
and other Inputs. They also have to realise that the
management Is rather complex as It requires con
tinuous protection against stock during the grow
Ing season, followed by timely harvesting, feed
conservation and controlled grazing. Shortage of
labour may also be a constraint, as the women
who would be primarily responsible for maintain
Ing these gardens already work a 14-hour day.

11.1.5 Forage conservation

A primary constraint on Increasing the pro
ductivity of livestock In pastoral systems Is the
acute shortage of feed during the dry season and
the poorquality of what feed Is available. The feed
available from reserved calf pastures (o/opo/olls)
(see Section 5.2.2: NeIghbourhoods and
reserved grazIng areas) also loses quality rapidly
since the standing grass Is conserved In situ.
Making good-quality hay could prOVide sup
plementary feed for calves and young smallstock
during the dry season and ease feed shortages, In
particular for poor households.

A trial was conducted at the end of the second
rains In 1986 to determine labour requIrements for
hay-making. The grass was sun.cfrled and baled
manually usIng a small wooden box press. The
average standing crop at the time of the trial was
3.5 t DM/ha. Three man.cfays of 6hours/day were
needed to make six bales of hay eachweighing 20
kg, sufficient to feed one calf over4months (July
October). Thus hay-making Is technically feasible,
requiring a lot of labour but few other Inputs. The
amount of labour requIred depends largely on
herbage availability and would thus be higher In
dry years and In the south of the study area.

11.2 The Improvementof catUe
prodUctivity

11.2.1 Introduction

Since the late 1930s, when the British colonial
administration Introduced veterinary vaccination
programmes, Maasal pastoraJlsts have been ex
posed to and have successfully adopted Inno
vations that have led to Improved management of
their cattle. New water sources were developed
and dips were constructed under the livestock
development project that accompanied the ad-
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Judlcatlon of group ranches In the late 1960s, and
the veterinary and extension services were active
In the Initial stages of the project. The Maasal are
now able to water theIr animals more frequently,
use acarlcldes to control ticks, administer drugs
to sick animals and purchase salt licks. Some have
Introduced Improved cattle breeds, particularly
Sahlwal and Baran (see Section7.1.3: Breedsand
weIghts), while others are Involved In commercial
fattening of steers.

The productivity of cows on the northern
ranches (Olkarkar and Merueshl) Is somewhat
higher than that of cows In other pastoral and
agropastoraJ systems In sub-Saharan Africa, while
the productivity of cows on Mblrlkanl Is similar to
that of cows In West Africa (de Leeuw and Wilson,
1988). Calf growth up to one year was better than
In most other systems, but very much lower than
In Kenyan ranching operations using Baran cattle
(Trall et aI, 1985).

Two factors are believed to be responsible for
the good performance of Maasal herds. First, the
bimodal rainfall and generally fertile solis result In
good-quality herbage being available for more of
the year than Is the case In West Africa (see
Section 4.4: Rangeland production). Second,
Maasal manage their calves separately from other
stock until they are 12 months old, providing shel
ter during the first months and reserved grazing
later In life, their aim beIng to ensure calf survival
(Semenye, 1987).

Given this situation, what can the Individual
Maasal producer do to Increase the productivity
of his herd? Innovations fall mainly Into two cat
egories: those that require more labourand those
that demand more Inputs, usually In terms of cash.
Many households had too little labour even for
current management practices and thus there Is
little scope for Improvements at the household
level that require additional labour Inputs.

Improvements requlrlng Inputs are linked
mainly with feed supplementation, better breeds
and health care. The first two are discussed In this
section; health care Is discussed In Section 11.4
(Improvement In livestock health care).

11.2.2 Supplementary feeding of
calves

BeforeexamIning the feasibility ofcalfsupplemen
tation, the objectives of such Intensification of
husbandry practices need to be specified. 'TWo
major objectives are considered here:
• tominimise mortality Incalves and cowsduring

droughts .

Maatal herding
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• to Increase the amount of milk available for
human consumption during the dry season by
replacing suckled milk with hlgh-quallty sup
plementary feed.
The long-term benefits of calfsupplementation

during droughts were studied using a sImulation
model. The results Indicated that supplementation
would hasten post-drought recovery by reducing
calf and dam mortality. The model was based on
a pre-drought herd of about 40 head. It was as
su..,ed that supplementing the calves In the
droughtyearwould reduce calfmortaJltyfrom80%
to a low level of 40% oramedium level of60% and
cow mortality from 50% to a low level of 30% ora
medium level of 40%. The effects of these re
ductions In mortality on milk and livestock sales
over the SUbsequent five post-drought years were
examined usIng herd parameters as described In
Chapter 10 (The long-term productivity of the
Maasal livestock production system) for years
11-16. Over this 5-year period low and medium
mortality rates Increased cumulative Income by
44% and 33% respectively over the (high-mor
tality) control. In the fifth yearafter ihedrought. the
low-mortalityherd had 31 head ofcattle producing
4.9 IItres of milk a day while the control herd had
23 head with adallyoutput of3.71ltres. Differences
In livestock sales averaged KSh 600 per year.

The calf supplementation would haveto relyon
purchased concentrates. Cost/benefit analysis of
feeding sufficient calf pellets (15% digestible pra
teln and 2.5 Mcal of energy; KSh 3/kg) to meet all
the calf's protein requirements and half Its energy
needs Indicated abenefit/cost ratio of 2.95 for the
low-mortality herd and 1.58 for the medium
mortality herd.

These ratios Indicate that calf and cow mor
talities have to be reduced drastically to make
supplementary feeding during drought attractive,
In particular In respect of the labour demands of
such feeding. During droughts labour demands
(for watering and grazing, rescuing starving cattle
and slaughtering cattle and skinning dead ones)
are very high, so that extremely high benefit/cost
ratios are required to make the extra effort attract
Ive (Grandin at ai, 1989).

11.2.3 Breed Improvement

The first phase of the Kenya livestock Develop
ment Project (KlDP) promoted the use of Im
proved cattle breeds by providing bulls (mainly
SahlwaJ) either free or at subsidised prices. How
ever, these crossbreds suffered much highermor
talities than pure local zebua dUring the long
drought of the early 1970s. Crossbreds were less
resistant to drought-Induced stress·and were
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much more susceptible to tick-borne diseases. In
addition, theIr milk production under ranch con
ditions was not high enough relative to the local
zebu to offset the higher costs of disease control
(White and Meadows, 1981).

Breed Improvement through the Introduction
of exotic breeds should be left to the Maasal, who
have cattle breeding strategies aimed at maIntain
Ing the genetic diversity of their herds.

11.3 Improvement In smallstock
productivity

11.3.1 Introduction

In contrast to the relatively high productivity of
their cattle, the productivity of Maasal sheep and
goats dUring the study period was lowerthan that
of small ruminants kept by other African pas
torallsts, even those In less favourable rangeland
areas (Wilson, 1982). The main reasons for this
poor performance were long parturition Intervals,
high mortality rates and the large proportion of
unproductive females In the Maasal flocks (see
Section 7.2: Smallstock productivity).

Smallstock have only recently become an Im
portant component of the Maasailivestock enter
prise. and are stili of much less Importance than
cattle In most households. The Maasal have thus
not yet developed the same level of skUlln small
stock husbandry that they have achieved In cattle
rearing. In addition. the management of small
stock Is generally relegated to women and their
herding to young children. However. as rapid
populationgrowth Increasesthe pressure on graz
Ing land, overgrazing will likely Increase, leading
to replacement of perennial grasses by bush.
dwarf shrubs, forbs and ephemeral annual
grasses which are more effectively eXploited by
smallstock than by cattle. This will encoulage
Maasal producers tokeep moresmallstock. As the
numberand Importanceof smaJlstock Increaseso
will th9 desire to Improve their productivity.

11.3.2 Improvement In reproductive
performance

The main factor that seemed to Influence the re
productive performance of sheep and goats was
nutrition (see Section 7.2.3: Reproductive perfor
mance). Better feeding, especially Immediately
before the mating period, could substantially In
crease conception rate and hence birth rate.
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11.3.3 Improvement In mtmagement
Better supervision of suckling could help reduce
the high pre- weaning mortality rate, especially In
kids, by Improving their nutrition. Lambs and kids
should be housed during cold and wet conditions
to prevent pneumonia.

Predation accounted for roughly 20% of mor
tality In both young and adult smallstock, while
unrecovered ·'ost" stock accounted for another
10-11%of losses (see Section 7.2.4: Mortalityand
disease incidence). Greatercare In herding could
sUbstantially reduce these losses. This would re
quire assigning some of the responsibility for the
care and management of smallstock to older chil
drenand men. However, manyhouseholdsdid not
have enough labour for herding (see Section
6.1.5: Labour suDlclency) and smaJlstock take
lower priority than cattle. It Is thus unlikely that the
Maasal will adopt Improved smaJlstock herding
practices under current circumstances.

11.3.4 Improvement ot breeding
stock and health care

The predominant breeds of sheep In the study
area were the Red Maasalon the northern ranches
(65-75% of animals) and the Blackheaded Somali
on Mblrlkanl (65% of animals). Almost all the goats
.Jere of the Small East African breed. Goat pro
duction could be ImprOVed by Introducing the
Somali, or Galla, breed, which has a larger body
frame, weighs more and produces more milk than
the Small East African. It Is also the breed
preferred by the Nairobi meat market, which Is
now dominated by stock originating from as far
away as Garlssa and Moyale. The sheep and goat
Improvement project, which was terminated In
1985 when FAO funding was ended, should be
resumed to supply breeding stock to producers.

11.4 Improvement In livestock
health care

The Maasal treat their animals themselves and
rarely have access to a veterinarian. The animal
health care In the study area could be Improved
bytraining educated Maasalln the correct useand
application of veterinary drugs.

TIck control was Introduced with the develop
ment of the group ranches, but the deslrabnlty of
strict dipping regimes Is being questioned. Tat
chell (1987) suggested a return to greater reliance
on enzootic stability (which previously existed
among Indigenous stock) by allowing small num
bers of ticks to be present on stock, rather than
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relying on Intensive (up to twice a week) and very
expensive dipping regimes aimed at 'perfect' tick
control which encourage acaricide resistance In
ticks.

The suggested approach Is to dip or spray
according to tick burden, not with the aim of
eliminating ticks completely but to keep the tick
burden low. This would encourage the build up of
natural Immunity, reduce tick damage to udders
and other sensitive areas, yet reduce costs. Trials
are reqUired to define more precisely the
thresholds above which tick control Is reqUired.

Efforts to Improve the health of smallstock
should Initially be directed at reducIng pre-wean
Ing mortality, partiCUlarly that due to scouring,
which was associated with coccidiosis, enterotox
aemla and enteric collOOclllosls (see Section7.2.4:
Mortality and disease Incidence). Some house
holds administered anthelmlntlcs, III particular to
pregnant females and youngstock. Peacock
(1984) advocated drenching dams twice, 2-3
weeks before and after parturition, and young
stock once at about 3 months old.

11.5 The equity Issue

11.5.1 Introduction

The overall productivity of each group ranch Is
determined largely by a few rich producers, since
20% of the households control some 60% of the
cattle (see Section 1.3.2: Producer heterogeneity
and sampling design). Herds of rich producers
are much less productive than those of poor pro
ducers because rich producers do not need to
eXploit the full potential of their herds. The size of
rich producers' herdswill haveto be reduced lithe
productivity of the group ranches Is to be In
creased.

Traditionally, some East African pastoral sa
cletles have had strong redistributive mechan
Isms, whereby within a social group (e.g. clan)
owners of large herds were socially compelled to
share their livestock with those who had few ani
mals. However, social control and support net
works have diminished greatly In Maasalland (see
Chapter 3: The Maasal: Socia-historical context
and group ranches). Previous attempts to limit
livestock holdings have failed, e.g. the Voluntary
quota system Introduced by the Kenya livestock
Development Project In the late 19608 and the
forced destocklng measures of the colonial ad
ministration In the1940s and 1950s (see Section
3.2: Kajlado District:Anhistoricaloverviewof/and
use and polley). However, rich producers might
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be persuaded to reduce their herd sizes If their
security against drought could be ensured In
some other way, If alternative Investment oppor
tunities were avaUable or If theywere taxed on the
number of animals owned.

11.5.2 Reducing drought Insecurity

The overrldlng reason why the Massal want to
keep large herds Is for security against severe
droughts, which recur every 8 to 12 years. The
Maasal realise that they would lose fewer anImals
If they started seiling animals at the beginning of
a drought, but there Is no early wamlng system to
Identify when a real drought Is starting. Onset of
rains varies considerably. When the raIns are later
than usual, Maasal are unable to predict the likeli
hood of their failure and they tend to walt until
there Is no chance of rain rather than risk dispos
Ing of animals prematurely, especially cows. Un
fortunately, by the time they start selling animals
the marketsare already overburdened (Grandin et
ai, 1989). If rich producers adopted a policy of a
sustaIned high rate of sales offtake of steers the
cattle population ofthe ranches would be reduced
by 20%. ThIs WQuid reduce the Impact of droughts
on the remaining livestock and Increase the pro
ductivity of the rich producers and the ranch as a
whole (see Section 10.2.5: Effects of Increased
offtake of steers on herd and ranch productivity).

The Increased sales offtake would generate a
considerable amount of cash. Thiswould necessi
tate development of banking facUlties, e.g. a
mobile bank could be operated on livestock mar
ket days, and educating the rich producers In the
use and benefits of bank accounts.

If the average rich producer adopted the high
rate of steer offtake and paid the· Incremental
proceeds of his additional steer sales Into a sav
Ings account with an Interest rate of 10% p.a. he
would accumulate a total of about KSh 200 000
over a 12-year period that Included a drought
(Table 11.1). However, If he did not adopt the high
rate of steerofftake, hewould have 91 more steers
at the end of the 12 years. These would be worth
about KSh 100 000. Thus the hIgh rate of offtake
would result In a net benefit of some KSh 100 000
which. could be used !o buy household goods,
supplementary feed for calves during the drought
and stock for restocking after the drought

A savings plan would provide security agaInst
drought. A target.Jevel deposit could be deter
mined In consultation with the Individual, who
would be encouraged to accumulate this. sum
over time. Such a savings plan would be an en
tirely naw concept for pastorallsts and might, In
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Table 11.1. Accumulated aavlnge of IncremenlBl proceods
from Increand rate of stoor sales by the aver·
age/srge-sca/e producer.

Incremental BIle. Alx:umulaled
Year kg KSh fund all0% p.a.

6 2176 7834 7834

7 864 3110 11727

8 -250 -900 12000

9 -312 -1123 120n

10 2720 9792 23076

11 2844 10238 35622

12 3990 14364 153549

13 1925 6930 65834

14 3978 14321 88737

15 3424 12328 107738

16 5766 20758 139270

17 3008 10829 197759

Source: Baaad on the model dlaculled In Chaptor 10 (The
long-torm productivity of the Massailivestock pro
ducl/on system).

the short term, be unprofitable for the financial
InstitutIon, but an active educational campaign
and, perhaps, an Initial subsidy to the financial
Institution would Increase the likelihood of Its suc
cess. There would undoubtedly be an Initial reluc
tance from both parties to get Involved In the
scheme, but this could be overcome by the In
volvement of the govemment and non-govem
mental organisations (NGOs). While a financial
Institution could be responsible for the banking
and accounting, an NGO could help In assuring
the pastorallsts that their money would be safe
and In teact>'19 them how to operate their ac
counts. Government, bilateral aid organisations
and NGOs spend a lot of money on drought relief
and recovr.ry programmes, some of whIch could
be Invested In the savings plan, which would shift
at least part of the responsibility for coping with
drought to the pastorallsts themselves. It will take
at least one major drought to show the merits of
the savIngs plan so patience and perseverance
will be reqUired on the part of those promoting the
plan.

The plan would have several advantages. It
would give pastorallsts the opportunity to save
production that they would otherwise lose during
the next drought. It would lower the livestock
population on the range thereby alleviating graz·
Ing pressure and reducing the Impact of the
drought on the remaining livestock. Pastorallsts
would have money dUring the drought to meet
theIr cash needs, which are much greater than In
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normal times because of reduced milk production
and Increased cereal prices. and moneyto restock
after the drought.

For the nation, asavings plan would reduce the
amount of meat that would be lost due to drought
and, more Importantly. would provide a regular
supply of stock to rnarkets, reducing fluctuations
In livestock and meat prices. It would reduce the
amount of money spent on drought relief. The
savings themselves will Increase funds available
to the national banking system for Investment.

Goldschmidt (1975) proposed a national live
stock bank aimed at Increasing offtake and reduc
Ing overgrazing of rangelands. The scheme would
establish livestock holdIng grounds and feedlots.
Pastorallsts would submit stock In exchange for
redeemable certificates or tokens. When pas
torallsts wished to redeem animals they would
either receive their cash value or similar anImals.
However. It Is unlikely that such a scheme could
be operated efficiently for several reasons. First, It
would require a parastataJ to operate the holding
grounds and feedlots and to handle the large
amount of cash Involved. and the track record of
parastatals In managingsuch operations hasbeen
poor (Solomon Bekure and McDonald, 1984).
Second, the livestock held would be affected by
drought Just as are those In the rangelands. In
essence. the schemewould shift alarge part of the
burden of loss from the pastorallsts to the govern
ment treasury and ultlrnately to the taxpayer. The
proposed savIngs plan avoids these pitfalls.

11.5.3 Creating alternative
, Investment opportunities

One of the reasons why rich producers continue
Increasing their herds Is the lack of alternative
Investmentopportunities. However. livestocktrad
ing could be stimulated If fathers converted part of
their livestockwealth Intoworking capital to estab
lish theIr sons as traders.

Transport Is another venture for Investment.
Minibuses. and pick-Ups could be purchased by
the sons of rich households and used to transport
people and goods. Help would be needed In ar
ranging credit and training In handling vehicles
and money. Investment In real estate Is unknown
to rnanyrlch producers. Educating them In the
advantages of keeping part of their assets In real
estate In urban and trading centres Is another
avenue for opening alternative Investment oppor
tunities. Finally, encouraging Massal children to
acquire a good education and skills to go Into
white- and blue-collar Jobs, however IIm:ted these
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may be, In the major urban centres will create
opportunities for alternative Investment of their
fathers' livestock capital.

11.5.4 "nixing large-scale producers

Rich producers eXploit amajorpart of the commu
nal grazing resource and were the main contribu
tors to the Imbalance between resources and
stock (see Section 10.2.1 :Herd size andstocking
rate). Currently, they do not pay for the extra
grazing they use. nordo they pay any taxes to the
treasury. One way to Induce greater offtake by
these rich producers would be to Impose a tax
based on the number of anImals kept.

The minimum tax should be about 1% of their
holdings. This represents ataxation of 12% on the
long-term mean annual net Income of rich pro
ducers. For a 10 OOO-ha group ranch like Olkarkar
the additional offtake generated by thIs taxation
would be about 60 head a year. If one assumes a
sImilar distribution of ownership In KaJlado Dis
trict, the additional annual offtake generated by
taxation would be of theorderof5600 head orover
KSh 10 million a year.

The unpopularity of such taxation could be
minimised if the revenue from the tax were used
for community deVelopmentactivitieseitherwithin
the District or. preferably, within the group ranch
from which It was obtaIned. In this cas:) It would
be difficult for the rich producers to evade the tax
because their livestock wealth Is very well known
within the community.

11.5.5 Steer fattening

Currently the Agricultural Finance Corporation
(AFC) operates a loan scheme for growing-out
steers on group ranches. This was Initiallydevised
as a means for AFC to recoup the loans made to
the group ranches for Infrastructural develop
ment. Under the scheme the AFC bought Imma
ture steers and placed them In the care of Group
Ranch Committees that had borrowed money.
The steers were grazed for up to 1year and then
sold. The profit was retained by the AFC as partial
payment of the loan. This scheme demonstrated
to the Maasal the profitability of steer fattening.

In 1985, Olkarkar Group Ranch borrowed KSh
496 900 from the AFC and bought 386 Immature
steers. The steers were kept on the ranch for 21
months, during which 23 died. After paying 10%
Interest p.a. on the loan the ranch made a profit of
KSh 685 per steer, a net retum of over 50%. How-
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ever, at that time the ranch was relatively under
stocked after the 1984 drought and rainfall during
1985 was favourable.

AFC Is making loans of up to KSh 50 000 avail
able to Individuals who have the permission of
theIr group ranch committee to purchase steers
forgrowlng·outon theIr ranches. This facilitycould
help owners of small herds generate additional
Income and avoid their current practices of seiling
Immature steers at low prices to cover their cash
needs and exchanging heifers for mature steers
with rich producers. However, owners of small
herds will not be able to takeadvantage of theAFC
loan unless the extension service and the AFC
exclude rich producers from the scheme. If this Is
not done, those with access to Information and
those who can lobby and Influence the group
ranch committees will monopolise the credit fa
cility, further exacerbating the IneqUitable dIstri
bution of livestock wealth. Already, group ranch
committees are Insisting that a producer must
have paid off his share of the original group ranch
development loan before hecan qualify foran AFC
loan, thus excluding the poor.

Steer fattening by poor producers Is only feas
Ible when a number of pre-condltlons are fulfilled.
First, extra livestock can only be brought onto the
ranch when It Is understocked, which occurs In
about 4years In 10 (see Section 10.2.1: Herd size
and stocking rate). However, If rich producers
reduce their livestock holdings, as suggested,
there would be much more scope for steer fatten
Ing operations. Instead of buyIng steers from out
side, loan money could be used to purchase
Immaturesfrom rich producers onthe ranch. Such
Intemal transfers might become common If the
process of prlvatlsatlonofgroup ranch landaccel
erated and land (or grazing rights) were allocated
on an equal basis Instead of on astock-ownershlp
basis (see below).

11.6 Improvements In livestock
marketing

This section proposes Improvements to the live
stock marketing system that would facilitate ac
cess of pastorallsts to markets, Increase
competition by traders, Increase the supply of
stock to the market and reduce marketing costs,
all of which combined would benefit both pro
ducers and consumers. These Improvements fall
In the areas of promotion of smallstock markets,

.... provision of facUlties along trek routes and at
livestock markets, Improving market Information
and making credit avanable to livestock traders.
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11.6.1 Promotion of smallstock
markets

Despite Its proximity to the major meat consump
tion centres of Nairobi and Mombasa, Maasalland
provides little smallstock meat to these markets.
Traditionally, Maasal pastorallsts kept only a few
smallstock for home consumption and con
sidered them unimportant for marketing. How
ever, the smallstock popUlation has Increased
rapidly over the past 20 years and Is expected to
continue grOWing.

Although there Is a potential supply of small
stock, cattle traders report that It Is extremely
difficult to purchase enough smallstock to be
worth trekking long distances to markets and that
cattle trading Is much more profitable. Trade In
smallstock Is confined to supplying local butchers
and Itinerant buyers at small trading centres.
Smallstock offtake In the study area was found to
be positively correlated with market accessibility
rather than with flock size (Grandin, 1985). This
suggests that the offtake of small rullJlnants could
be substantially Increased by establishing markets
at strategic locations In KaJlado District.

A sheep and goat development project suc
ceeded In promoting such smallstock offtake In
Barlngo District, Kenya (Airey, 1981). livestock
auction yards were constructed and regular, well
advertised auctions were held. The number of
animals offered at these auctions was sufficiently
high to attract buyers from as far away as Nairobi
(250 km) and mean prices per head were raised
by the Increased competition (Peacock, 1984;
Chabarl,1986).

Organising such auction markets will require
the Initiative and support of both the central and
local government. The county council of KaJlado
should be encouraged to take the lead with tech
nical and financial backing from the Marketing
Division of the Ministry of livestock Development.
The experience of the Barlngo District County
Council, whIch collects fees from both smallstock
and cattle auctioning, shows that operating auc
tion markets can generate revenue once the fa
cilities are set up (Chabarl, 1986; Chabarl and
Solomon Sekure, 19868, 19B6b).

11.6.2 Improvements In cattle
mai!kailng Infrastructure

Although some cartle are transported by rail to the
Kenya Meat Commission's abattoIrs at Athl River
and Marlakanl. trekking remains the major means
of transporting cattle to market. Stock are trekked
for up to 10 days before they reach final markets
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and slaughter houses, such as those at Dagorettl
and Ong'ata Rongal. There are very few watering
facllllles or holding grounds either along the trek
routes or at the markAts. Stock are lost to pred·
ators and night stops are determined by water
points, forcing trekkers to stop earlier or conllnue
longer than they would by choice. Traders are
forced to sell their animals within acouple of days
of reaching the final markets, because of the lack
of holding facilities. This limits the number of anI
mals that traders bring to !he market on each trip.

Frequent outbreaks offoot·and·mouth disease
and the clo..ure of whole districts to livestock
movement pose hardships to both livestock
traders and producers. Traders have to move to
non·quarantlned areas or temporarily halt trading.
The lack of holding grounds means that livestock
cannot be quarantined and screened before mov·
Ing to dlsease·freeareas. This spawns Illegal trade
and trekking of animals out of the quarantined
areas. ThIs Inevitably Increases markellng costs.

The number of commercial and cooperative
ranches In the semi-arid zones, which are cur
renlly the most Important suppliers of slaughter
steers, will shrink as they continue to be sub
divided and used for crop farming. As Kenya
becomes Increasinglydependent on more distant
pastoral areas for supplies of slaughter stock, the
need to Improve the Infrastructure both along the
trek routes and at the major markets will become
more urgent. Trek routes and holding grounds
should be gazetted as public property so that they
will not be alienated to private use.

11.6.3 Improving market Information

Gatere and Dow (1980) stated that ·the lack of
marketlnformallon Is perhaps the weakest link In
the beef marketing chain In Kenya." Govemment
policy-makers fixed floor prices to producers and
wholesale meat prices until February 1987, when
Kenya deregulated livestock and meat prices, yet
such prlce·flxlng could not have been done effec
tively In the absence of accurate Information on
supply and demand, prices and production and
marketing costs. The notoriouslydismal record of
Kenya's meat· pricing polIcy, which discouraged
beef production In the face of a declining supply,
Is a telling testimony to this fact (Fuglle, 1973;
IBRD, 1977; Chemonlcs International, 1977;
Cronin, 1978; Matthes, 1979).

TIme·serles data on livestock supply, demand
and prices could be collected at various regional
livestock markets by the Ministry of livestock De
velopment atamarginal costbydeployingalready
exlsllng field staff to collect this Information aspart
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of their routine work, e.g. veterinarians who In·
spect meat at slaughter houses could record data
on species, sex and condillon of the animals they
Inspect. They could easily add weIght and pur·
chase price to their records and pass on a copy
to the Ministry's Markellng Division. The rec·
ommendatlons of Matthes (1979) and Gatere and
Dow (1980) for alivestock·market information sys·
tem, hitherto unheeded, should be Implemented.
The need for this has Increased with the deregu·
latlon of livestock and meat prices. It Is now vital
that the MinIstry acquire and disseminate the in·
formation so that participants In the livestock In·
dustry have aguide for theirdeclslon·maklng. The
establishment and operallon of supervised live·
stock auction markets at strategic locations, such
as those operated by the Barlngo County Council,
would help generate such lime·series data.

11.6.4 Making credit available to
livestock traders

Itinerant livestock traders who buy cattle from the
hInterland for sale at Intermediate markets, such
as Email, handle very few animals (5 to 20 head)
at atime, partly because they lack working capital.
At present the only source of credit for these
traders are the producers, who allow them to take
their livestock on the basis of partial and deferred
payments. Otherpossible sources of credit are the
big traders at the Intermediate and final markets,
and financial Institutions. In West Africa, big
traders commonly finance "collecteurs· who pur
chase cattle from herders In the remote hinter·
lands (Josserand and Sullivan, 1979). Perhaps a
feasible beginning In Kenya would be to make
credit available to big traders who In turn could
finance the ·collecteurs" In the bush byadvancing
them money to buy livestock on their behalf.

11.7 Improvements In group
ranch management and the
extension service

Initially, the extension service forpastorallsts In the
group ranches was tailored to the Implementation
of the Kenya First livestock Development Project,
which aimed at transforming nomadic subsist
ence livestock production Into a sedentary and
more commercially oriented system (see Section
3.2.3: Origins of the group ranches).

Group ranch members were supposed. to
graze their animals exclusively within their ranch
boundaries. Grazing quotas were supposed to be
allocated by the extension service to each memo
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ber In order to match anImal numbers to the
carrying capacity of the ranch. Whenever animal
numbers exceeded the prescribecillmlt, the group
ranch committee (which was elected by the mem
bers) would force those holding livestock In ex
cess of their quota to dispose of them. The group
ranch commIttee would overse!) all communal
(group ranch) affairs, In essenc:e replacing the
traditional authority of the eldera and chiefs (see
Section 3.3.5: Group ranch functioning).

Traditionally, authority Is vested In Maasal
elders. As a major departure from this the group
ranch constituted a new social formation for the
Maasal InVolving an allen political concept of de
cIsIon-making and enforcement byacommittee of
elected representatives. It required a group ranch
committee of 10 people to rnr-mage the affairs of
the ranch. It called for making r. rompt and binding
decisions about shared natura.! resources, Individ
ual livestock holdings, the development of re
sources, the management of ranch properties and
servicing the collective debt. This they generally
could not do. Nothing In their previous declslon
making experience, In their cultural values, or In
the existing production organisation prepared
them to make, let alone enforce, such bInding
commitments. Decision-making In traditional pas
toral systems Isbased on decisIon-avoidance until
the point where the options are so few and the
need for action so urgent that voluntary and col
lective response Is assured. Attempts to force a
decision prior to that point simply led to Individual
producers breaking away and seeking solutions
on their own. There Is thus a tendency for the
committee not to meet; or If It meets to discuss
only non-controversIal generalities. If It addresses
specific topIcs or problems, It Is often unable to
reach adecision or If It reaches a decIsIon It may
be unable to enforce It.

Membership of group ranches has been
limited to those registered origInally. This has had
negative effects on the quality of committee mem
bership. It Is common to find that none of the
members of a group ranch committee have any
formal education. It Is obvious that no cooperative
l:an function properly If all of Its executives (chair
man, vice-chairman, secretary and treasurer) are
illiterate, no matter what other qualities they may
possess.

The ranch committee Is assumec:l to represent
tbe collective Interests of the prodUcers who are
the ranch members. The actual situation /9 more
c(lmplex because the committee members rep-

- resent variable ties of age-set and clan within the
ranch, are Individually SUbject to age-set, clanshlp
and friendshIp pressures from outside the ranch
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(see Section 3.1: Maasal social structure) and are
variably SUbject to regional and national political
pressure according to their own beliefs and am
bitions. There are thus many reasons fordisagree
ment and few organisational options for resolving
It and group ranch committees have generally
been Ineffective In discharging their duties and
responsibilities. They have been unwilling to man
age and maintain dips, water pumps and engines
properly. They have failed to allocate and enforce
stock quotas. They have not attempted to or
ganise or control grazing patterns effectively, nor
have they managed to enforce the group ranch
boundaries. They have been unable to collect
repayment of the AFC loans. In short, they have
failed to manage the affaIrs of the group ranches
In the manner envisaged by the planners.

Some of the problems found on group ranches
now are attributed to the fact that the close com
munication between the Maasal and the super
vIsory personnel originally envisaged never
materialised. The AFC was understaffed; those
staff It had were not experienced In dealing with
traditional pastorallsts. For most of the life of the
project the offIce of the Registrar of Group Rep
resentatives was staffed by only one senIor per
son, a completely Inadequate provision for the
task of supervision. No group ranch has had a
qualified manager. Although the Range Manage
ment Division had staff qualnled to provide techni
cal Information for plannIng purposes they were
III-equIpped to giveextension advice onhowto run
a group ranch or on how to Improve Its livestock
production.

Senior elders on group ranch committees
complaIned that extensIon officers sent to work
with them were tooyoung, lacked a pastoral back
ground, did not speak the Maasal language and
had nothing new to teach them. They Indicated
that the only useful service they received from the
extension service was the vaccination pro
gramme.

What the Maasal pastorallsts need Is:

• assistance In the general management of
group ranch affairs

• provision of veterinary drugs, vaccines and
acarlcldes

• Instruction In repair and maintenance of bore
hole engines and water pumps

• stimulus to mobilise theIr Ideas, energy and
resources towards the deVelopment 0 their
own community and welfare.
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11.8 SubdMslon of group
ranches

The complex Issues behind the pressure for the
subdIvision of group ranches were discussed In
Section 3.3.7: Pressura for subdivision 01 group
ranches. Just as the majority of Maasal did not
grasp the ramifications of the group-ranch ap
proach when these were Introduced In the late
1960s, so too the Implications of SUbdividing
group ranches Into smaller holdings do not seem
to be well underlltood. The haste with which the
Issue has been handled may have far-reaching
consequences. If the group ranches subdIVided
their land equally among their members each
member would receIVe an average of about 100
ha (Jacobs, 1984).

Pastoral lIVestock production on such small
tracts of land Is much less viable ecologically than
on the larger group ranches. Some mechanisms
wlJl have to evolve to deal with this problem.
Maasal with large herds and flocks will have to sell
off their anImals or buy or rent land to make up for
lack of grazing areas. Those with few animals wlJl
be able to rent out grazing and wlJlllkely purchase
more lIVestock wIth the rental Income. The young
and adventurous may sell their land, squander the
money and render themselves landless and un
employed. This may also allow rich producers to
Increase their land holdings, worsening the In
equitable distribution of wealth.

Both the Maasal and the government should
exercise caution In dealing with the question of
SUbdividing the group ranches. A government
commission made up of scholars (Maasal and
non-Maasal), Maasal elders and knowledgeable
government officers should Investigate the Issues
Involved and advise both the government and the
Maasal on whether or not the remaining group
ranches should be SUbdIVided, and If so how, and
howto alleviate the difficultiesadjusting to the new
land tenure arrangements will entail.

11.9 Rural development
Currently, Maasal and other pastorallsts In Kenya
seem to be bypassed by most rural development
actIVitIes, which have taken place mainly In the
higher potential areas In the country. The govern
ment and NGOs have built schools, dispensaries
and hospitals In a few locations and pastorallsts
are using these facilities and services ~t tilerr own
InitiatIVe and pace, but there seems to tte a lack of
promotional campaigns to make adults aware of
such development efforts. There should be
stronger efforts to help the Maasal appreciate the

152
-----~_._----_ .

Solomon Bokuro snd PN do Lsouw

value of educating their children, Improving their
health care, housing and material comforts and
ImprOVing their livestock productivity and market
Ing techniques.

There Is an urgent need for an Integrated rural
development effort that can Inspire the Maasal and
mobilise their energIes and resources. One ap
proach would be to create a series of community
development centres sited at convenient locations
serving several group ranches. These centres
would be the contact points between government
and NGO development services and the local
community. Each centre should have a develop
ment committee, chaired by a representatIVe of
the District Commissioner, with members drawn
from the community and development agencIes.
This committee would plan developmentactIVIties
in the community, draWing on outside expertise as
necessary

Development workers should as much as
possible be recruited from the pastoral com
munity Itself as they will understand the people,
their thought processes and theirway of life; more
Importantly, they are more likely to be committed
and dedicated to the difficult and challenging
tasks of developing their own community. The
training of these development workers should be
practical so that they can effectIVely Impart skills
to the pastorallsts. For Instance, the rangelllve
stock extension agents should be traIned In basic
and practical animal production, animal health
and range science as well as In the mechanics of
servicing water facilities and equipment.

These community development centres could
help promote the banking plan and environmental
protection. and sponsor actIVIties toward those
ends. Each community centre could have Its own
school, dispensary and a store. where consumer
goods and production Inputs such as acarlcldes,
veterinary drugs and vaccines would be sold. The
operation of the store would be based on the
principles of a cooperatIVe, with the ultimate aim
of handing It over to the community.

A locally-run, Integrated, regional rural devel
opment project with Its own extension programme
In lIVestock production, lIVestock marketing, prac
tical adult education, Infrastructural development
and maIntenance, though costly at the beginning,
could be cheaper and much more effectIVe In the
long run than single-purpose projects run by the
various ministries from NairobI. Poll taxes could
be Introduced tohelp finance such projects, as the
community will have participated In them and will
have seen their benefits.

A strong commitment will be needed on the
part of both the national and local governments to
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develop the lagging pastoral communities. In
Kenya the District Focus Approach and the Arid
and Seml·Arld Lands (ASAL) programmes provldu
this polley framework. What Is required Is a work
able, Integrated community development pro
gramme that effectively moblllses the efforts and
resources of the government, NGOs and the local
communities.
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