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PREFACE

The underlying report reflects the results of a farming systems research

we eXecuted from june upto december 1985, in the south of the
District in Kenya.

Meru

For both of us the research and report writing are elements of the
practical training which forms part our respective studies in tyopical
agronomies (GvdD) and agricultural development economics (JH) at the

Agricultural University of Wageningen AUW.

The research was executed within the broader frame of the Trnaining

Project in Pedology of the AUW, in collaboration with the Kenyarn

Soil

Service., QOur field study was guided by Rob Schipper and Henk Waayenberg,
both staff members of the AUW. The cooperation passed off in a |highly
motivating sphere which, together with their professional skills and
experiences, guaranteed a high quality of the training. In a rglative
short time and a very pleasant manner we learned a lot, for which we are

very grateful.

We are also indebted to Titus de Meester and Dick Legger, respectively
leader and manager of the project, for their assistance in supplying the
necessary material assets to execute the research, and their flexible
and supportive attitude; our interpreters Jane Mbogo and Maria Nyoka who
enabled us to communicate with the local population, without loosing
their spirits on the many dust-eating expeditions. However, most pof all
we are indebted to the households in the survey area which all, with no

exception, were more than ready to co-operate when asked.

Geert van de

Jan |
marc
Wage;

r Donk
and
He lder
h 1986
ningen
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Chapter 1. INTRODUCTION

1.1 Background

The Chuka Project is the third phase of the Training Project in Pedology
(T.P.I1.P.} 1in Kenya. Previous phases were the Kisii Project and the
Kilifi Project. All the activities of the T.P.I.P. are carried lout in
close consultation with her Kenyan counterpart, the Kenya 3S0il [Survey
(K.5.8.), part of the National Agricultural Laboratories at Nairobi.

The objectives of the Chuka Project are twofold:

a) o produce a reconnaissance soil map of scale 1:100.000 of the map
sheets of Chuka and that of Ishiara, both scale 1:50.000, pf the

survey of Kenva, together with a detailed report and a
landevaluation to assess the suitability of a number of land| uses
and

b) to train post-graduate students in soil science, ABronomy,

vegetation and agricultural economics of the aAgriculltural
University of Wageningen (AUW), Holland. The training consigts of
graduate-students work as well as research work for MSc-thesis.

The funds for the Chuka Project are provided by the AUW and estimated on
a project length of 14 months. The selection of the two project map
sheets was spelled out 1in full cooperation with the K.S$.S. (see
Memorandum of Understanding, 1985)

1.2 Objectives of the study

In general the underliying study deals with the first project objective
as far as it concerns the land evaluation, and of course the ﬁecond
project objective. More specified objectives of this study are:

a} the description of a number of Land Utilization Types (LUTs) within
the framework of the Land Evaluation and
b) the description ©of the occurring farming system in the study agrea.

The Land Utilization Types form part of the farming system. "The
suitablility of different land mapping units must be assessed and
classified with respect to a specific kind of use., Such a kind of | land
use is called a Land Utilization Type (LUT) and described according to a
set of technical specifications in a given agro-ecclogical and sgcial-
economic setting.
In order to be able to give clear specifications a LUT must be unilfform.
Most often it is therefore necessary to interprete a LUT as a crop lor a
group of crops which are alike. Examples of LUTs are tea, coffee,
cotton, maize, beans, millet and sorghum. Since farms often | have
mixtures of c¢rops it can be useful to treat a mixture as a LUT, an
example of which could be maize and beans.




LUTs should be described according to technical specificatiops and
requirements, and within an agro-ecological and social-economic setting.

Technical specifications refer to types of output, types of input

, and

agronomic practices (technology) and operations. Requirements are
equivalent to the concept landquality of a land mapping unit. For
example a LUT is in need for a certain amount of nutrients, nutrients
which can be supplied by the land mapping unit. In this way nutrients
will be a requirement for the LUT while the availability of nutrients

will be a land quality of the land mapping unit (Scipper, 1985:15

"Land evaluation aims at an assessment of different land mapping units
with regard to their suitability for different LUTs. The LUTs are

assessed independently"” (Schipper, 1985:25).

1.3 Choice of the study area

For the soil mapping and discription in the Chuka Project, the area is
divided in two, from west to east going sample strips. One in the south

of Embu district along the road Rukuriri, Kathageri, Ishiara and
the north of Meru district along the road Gachima, Chuka, RKanjuk

one in

i, on

the interfluve between the rivers Tungu and Naka (see Figures 1 and 2).

Both strips cover each five, so called agro-ecological zones. Eag
supplies her own LUTs. However since the agro-economical fieldwor
only be of a limited scope, it was decided to choose those =zo
which relatively the least was known, the so called main and m
cotton =zone (Jaetzold and Schmidt, 1983}. In the northern strir
zone covers roughly the area from the village Kaanwa as western,
the village Kanjuki as eastern border.

1.4 Conceptual Model

For the discription and analysis of the farming system the broad,

ceptual model as developed by Collinson, is used (Collinson, 1981).

model is schematically represented in Figure 3, and in accordang
the ICRA discription and analysils of the farming system in T
district (ICRA, 1984). The farmer's decisions on activities, methg
resource allocations are regarded as influenced and determined b
local circumstances {natural, socio-economic, etc), his objectiv
the available resources. The results of the farmer's decisions g
described by using three subsystems: crops, livestock and of
income. The unit of analysis is the household farm. The household
major labour supplying and food demanding unit. The way the mod
presented gives an impression of a static instead of a dynamic sys
clear example of the dynamic nature of farming systems 1s the
from shifting cultivation to permanent agriculture. Therefore, theg
should be interpreted as no more than a time exposure in a devel
process.
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For the discription and analysis of the LUTs the guidelines as composed

by the FAO are followed as much as possible (FAO, 1983). This
describes the LUTs for the =ingle foodcrops maize, sorghum and
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Figure 1 Map of Eastern Province showing the Project Area
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Figure 2 Map of Priject Area showing the turids —Fea
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and cashcrops tobacco and cotton in the main and marginal cotton | zone.
You can find these discriptions in Appendix 1.

Figure 3 Conceptual model for farming system research
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Chapter 2 METHODOLOGY

2.1 Introduction

The research period plus report writing was conducted in six months,
from half june 1985 to half december 1985. For a time table see Appendix

2. The research period is divided into three subperiocds. The firs
familiarize with the survey area, to organize the survey and to d
sampling. The second for the actual fieldwork and the third for
analvsis of the survey data and the report writing.

2.2 Preparation of the formal survey and the gampling

This period is to be subdivided in several activities.It was st
with an orientation on the farming in the survey area. Meanwhi
planning was made of the coming activities, followed by some inft
surveys in the survey area with no more than a refined checklist,

t to
o0 the
the

arted
le a
ormal
based

on the foregoing orientation. On the basis of those informal surveys the

questionnaire wag degigned and after testing the first draft the

final

questionnaire was framed. This final questionnaire is represented in

Appendix 3.

Next to the drawing of the questionnaire the sampling formed a
activity. After some discussions it was decided to choose three su
ple areas, i.e. the regions round the villages Kaanwa, FKaara Ka
and Kanjuki, all within the main and marginal cotton zone and the
stock/millet Zzone (see for the description of the agro-ecological

main
bsam-
Mbabu
live-
zones

chapter 23.2}. Due to the lack of reliable population c¢.q. households

- lists, it was decided to draw the proper samples on the basis of
photographs from 1982, scale 1:12.500, of the survey area, by st
graphic interpretation. The procedure was as follows. Round each ©
centres Kaanuwa, Kaara Ka Mbabu and Kanjuki (=see Figure 13}, sixty
steads were chosen by going, starting in the centre, spirally ou
counting every homestead on the line, upto =ixXty homesteads. Cut p
sixty homesteads a sample twenty was drawn at random. For the
areas a total of sixty homesteads were selected in this manner.

2.3 Fieldwork

The fieldwork was divided into two activities. First, the intervi
and second, the so called farm measuring. Out of every twenty house
in each region, seven were selected for measurements of the culti
fields and, 1if possible, the size of the area of the farm. Becau

aero-
ereo-
f the
home-
tward
f the
three

ewing
holds
vated
se a

lack of time it was decided to do no crop vield measurements during the

planning phase. Furthermore, the actual timing of the fieldwork p
some crops during the harvesting and by other crops after the

vesting, so crop vield measurements anyhow could not have been made.

as by
har-



2.4 Analysig and report writing

These activities speak for themselves. In this periocd a final check on
the filled-in questionaires were made, although, for most subjegts it
was too late to adjust eventual mistakes. Some of the mistakes Jgr mis-

sing data which came up during the analysis, could be obviated by re-
vigits, but for some items revisiting would have taken too much time. If
and when in the remainder of the report some passages or conclusgigns are
based on dubious data it is mentioned. The 'justification' of thg mis-
takes based on missing data is found in the training objective of the
project.
The used methods of data basing and processing are shortly described in
Appendix S5. In the same appendix an introduction to the organisihg of
and access to the data is given.




Chapter 3 ENVIRONMENTAL PROVISIONS IN THE SURVEY AREA

3.1 Introduction

This chapter deals with all those variables concerning the farmi
the survey area and which can't be influenced by the individual f3a

Variables like the climate, ' in this chapter treated within the ¢
of the agro-ecological zones, the water supply, the soils and
possibilities, the infrastructure and the institutions of the
area.

3.2 The agro-ecological zone concept

The area of the Chuka project is situated East of mount Kenya,
below the equator. For the exact geographical boundaries, see fig
The figure covers the mapsheets 122/3 and 122/4 from the Survy
Kenva.

Due to its situation close to Mount Kenva, the elevation differs
2100m. in the Westen part (Mount Kenya forest) to 700m. or less

Eastern part (Tana river). The rainfall also decreases 1in Wes
direction: 2200 to 700mm averagely per annum. Ancother consequence

differences in altitude is the variation of the temperature: the
annual temperature is 16-180C in the West and increases to about 3
the drier Eastern parts (Braun 1882).

ng in
rmers.
oncept
their
survey

just

ure 4.
ay of

from
in the
t-East
of the
mean
DoC in

The mentioned ecoclogical factors highly influence the farming systems in

the area. Several teams have tried to summarize the ecological de
nants in a map wich differentiates the various zones. Jeatzold

termi-
et al

especialy stress the occurrence of crops by interpreting the climatolo-

gical and geographical data {(figure 5). The team of Braun {(figur
operating for the Kenva 3Scil Survey, emphasizes both moisture ava
lity and temperature, without refering directly to crops. This is
prefered as the zone-names of Jaetzold are suggesting

suitabilities. Next to +the moisture avaiiability, the main 11
factors of zone III and IV {the survey area) are husbandry and

fertility.

The moisture availability of Braun's zones are expressed by r/Eo,
the ratio of average annual rainfall and average annual potential

ration X 100%. Like the 60% rainfall values of Jaetzold (see 3.3),
has calculated probabilities of moisture deficit (the chance that

fall <« 2/3Eo}. Furthermore he has given probabilities of cropfa
For this purpose he used maize which was adapted to its envir
{esp. length of growing season). The probabilities of cropfailu

based on the probabilities of moisture deficit.

For more information, one can consult the here quoted reports.

figures 4 and % have been derived from them.
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Figure 4 Agro-climatic zonhes according to Braun
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Relations between temperature and altitude according to Braun (1980)

mean max. temperature . = 35:9 - 5.94 Y
mean min., temperature = 24.8 - 7,05 Y
mean temperature = 30.2 - 6.50Y
sbsolute max. temperature = 92,5 - 5,51 Y
absolute min. temperature = 16,3 - 6.5 Y

Y = altitude in meters




Figure 5 Agro-ecological zones according to Jeatzold
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Figure &6 Rainfall of Embu town
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Figure 8 Rainfall of the Tharaka area
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3.3 Water

Of the survey area, no reliable figures on rainfall are available. This
means we have to rely on figures of previous research, notaply of
Jaetzold & Schmidt, and statements of farmers.
Jaetzold and Schmidt (see figures 5-11}) use in their handbook average
amounts of rainfall and a 60% reliability of rainfall. The latter means
that one can expect a certain amount of rainfall in at least & oug of 10
years. Embu (fig. 6 and 7} is just outside of the mapsheet on the| South-
West side and Tharaka alsoc, on the East side.
In the West side of the two mapsheets, there isn't a real dry season and
the rainfall is not clearly bimodal. Jaetzold speaks for these wet areas
of first- and middle rains on the one side and second rains on the other
side, to express the presence of in fact three rainy periods) When
moving to the East, the middle rains disappear and only the first- and
second rainy season remain.
Figure 10 First and middle rains of the Chuka and Ishiara mapsheet
(60% reliability)
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Figure 11 Second rains of the Chuka and Ishiara mapsheet (60%
reliability)
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on the slopes of Mount Kenya the rainfall is well distributed and

there

is no preference to grow crops in either the first or second season. For

both seasons the dates of onset are fairly reliable (respectively
and 15/10}).

15/3

In the Tharaka area the situation is more alike the situation in the
survey area. First of all the amount of rainfall is much less than in
the higher areas. Moreover the rains are less reliable with respgct to

date of onset and distribution. Using the 60% numbers of figure &

it is

clear that only a very short period of the year (1-2 weeks/vear) shows a
positive water-balance. For the remaining time, the potential |evapo-

transpiration surpasses the rainfall.
In the figures 10 and 11 a deviding between the two seasons has

baen

made. At the top of the figures the average length of the growing |season

is indicated, so one can see that it is shorter in the drier
(m=month; w=week). Normally the second rainy season, which tends
slightly shorter but more reliable, is prefered by the farmers.

In table 3.3 are given some figures concerning the survey aresg.

areas
to be

One

should consider these as estimates (or intrapolatiocons) as of the |survey

area not a single measured figure is available.

Table 3.3 Climatological and gecographical data of the survey aréa

region mm/vr av. _—_altitude ACZ (Brgun) r/Eo
Kaanwa 1300 1100m I114-TI114 55-70%
Kaara Ka Mbabu 1000 950 I1I14-IV5S 45-585
Kanjuki 850 850 Ivs 40-50

Source: Jeatzold et al., Braun.

Of the Tharaka area some figures concerning the intensities of

rains
were available (Icra '84). In this area it was not exceptional that 507%
of the amount for one season, fell in ©one day! Of course | these
intensities, especialy 1in areas without much vegetation, can be| very

erosive.

In the area are two perennial rivers, of which Tungu river is close to
the three regions and Naka river distanced. The rivers are useg¢g for
fetching water and are the closest drinking place for the livestock. For
the residents of Kaanwa and Kanjuki this doesn't mean much walking as
Tungu river is close to thelir homesteads, but the Kaara people have to
walk about 2 km before reaching the nearest river. Some farmers use the

riversides to malntain nurseries for their crops {(see chapter &)

This

occurs most frequently in Kaanwa, where tobacco is still an important

cashcrop. Despite of these nurseries, the agriculture can be regarg
totaly rainfed. No irrigation occurs. There may be some possibil
for irrigated agriculture on the plateau between Kaara Ka Mbabu
Kanjuki; its site is quite large, nearly flat and situated near
river.
In appendix 4 of this report some crop requirements are listed. Or
determine for each region what may be the most suitable crops
respect to temperature (altitude), moisture availability and soils.
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3.4 Soils and their agricultural potentials

Simultaneocusly with the farming svstem research, a =so0il survey was
executed for the Chuka~ and Ishara mapsheets. In this paragraph the
attention will be focussed on the so0ils of the three regions o©f the
agro-economic survey. For more elaborate information is referred to

appendix 5 {concerning the three regions) and the reports of the| Chuka
project {(concerning the soils of the entire project-area).
Table 3.4 Soil types of the survey area
55515555 “hitisol Tacrisol vertisol luvisol
aistrib. kw: Baﬁ—_ kw: 55% kw: - kw: - T
over the kr: - kr: - kr: 10% kr: 20%
regions kji: - kj: - kj: - ki: 100%
texture ciay  clay clay T T sandy dray
loam to clay
drainage  well well moderately  welil |
well
erosion  slight  slight  none  riil & |[gully
fertility  low  1low tow Low o
deficiency &k = K I
pH s.0-s5.5 5.0 T T7.0-8.0 6.0
stoniness none none “none  fairly ktony

Source: $S0il report of the Chuka area (not yet published)

The distribution of the socils in the survey area shows rousghly two

groups: the nitisols of the Kaanwa region and the luvisols of the

Kaara

Ka Mbabu and Ranjuki region. Acrisols and vertisols are a minority. All

the soils have a heavy texture, but only in case of the vertiscls

causes difficulties for tillage. The drainage of the so0ils is well.

infiltration is well alsoc, exept for the luvisols. This fact causes
only this so0il shows both rill- and gully erosion. Crops on this
may suffer from moisture ’‘stress. For the nitisols, acrisols

this
The
that
soil
and

vertisols of the area, moisture stress is related to lack of raimfall,

not to limiting physical properties of the soil.
Chemically all so¢ils are poor. Analysis of soil fertility samples s
potassium deficiency for the nitisols and vertisols. Moreover the
show c¢lear symptoms of phosphorus and nitrogen deficiency on nearly
soils. The 1low pH may contribute to these symptoms, but the low
saturation is more likely.
One of the main limiting factors of the Kaara Ka Mbabu and Ks
region is their stoniness. Notably the Kaara region, in tact the
of the basement, is very stony and shows rock outcrops. Furthermon
soils of the two eastern regions of the survey area, predomin
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existing of luvisols, cause problems due to crusting. This influences

tillage, moisture availability and erosion.

In the light of agricultural potentials can be concluded that the
sical properties of the soils in the survey area are quite well.
cultural constraints are mainly caused by low soilfertility and
erosion. The latter is the subject of the followin paragraph.

3.5 Secil and water conservation

0f the farmers interviewed, 87% has major or slight problems with
erosion, which constitute 77% of the shambas. They are asked wethe
thought soil erosion 1is a problem or not, and if yes, to what e
For the latter they could answer it was a major, a slight or no p
in their shambas. In this way 98 shambas are screened. The resul
listed in table 3.5.

Table 3.5 Farmers perception of soil erosion problem (%)

phy-
Agri-
so0il

soil
r they
xtent.
roblem
ts are

region major slight no

Kaanwa 47 * 29 24
Kaara Ka Mbabu 44 41 15
Kanjuki 33 36 31

Area 42 35 23

47* means that on 47% of the shambas are major erosion probléﬁs.

Source: 3Survey.

Obviously most of the farmers in the survey area are affected by
erosion. oOn 77% of the shambaz there are more or less problems
erosion experienced. Before discussing the problems, the topogra
the farms must be clear. The farmers prefer flat shambas, of cours
the total area 59% of the shambas has a flat gradient (0-6%},
moderate gradient (6-16%) and the remaining 6% of the shambas sh
gentle gradient (16-30%). Slopes over 30% are not encountered. A
important factor is the position of the shambas. Four ¢lasses uere
"top' (of a hilly, 'bottom' (valley) and in between the positlon
'high' or 'low' (resuming: top, high, low or bottom)}. For the tota
22% of the shambas are on the top of a hill, 34% on the higher s
25% on the lower slopes and 19% has been classified as Dbotto
course there are more determinants of erosion, like slope-iength
texture of the (top-)soil, the drainage and infiltration, soi
etc., but these are far beyond the scope of this report.
Where are most problems concerning soil erosion found 7 ©On the t
the hills not much problems (slight or no) are observed. Nevert
the farmers do take preventive measures. This might be to avoeoid r
problems downhill or for water conservation. Further downhil
"situation 1is different. O©Of the farmers having a shamba on the
slopes, 55% of their shambas shows major problems and 34%

soll
with
phy of
2. For
35% a
DWSE &
nother
made:
can be
1 area
lopes,
m. Of
, the
ldepth

bp of
heless
lin-of £
1 the
nigher
slight

problems. For the lower slopes the figures are even worse: 63% {(major)
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and 28% (slight}, 50 in only 9% of the shambas no problems
reported. The shambas classified as bottom showed only slight (4
no problems (38%) with erosion. It is clear that the problem is ¢
trated on the slopes of the hills. 1It's surprising that in the v
the erosion is at most slight. Apperently there is no strong f
down of water and soil.
The preventive measures are in order of importance (i.e. occury
trashlines (64%), trees (43%), stonelines (34%), grass-strip
terraces (both in 16% of all shambas). Only 4% of the shambas h
preventive measure at all.
Trashlining was obgerved everywhere. The trashlines were approxims
placed along the contour lines and existed of stalks of ceres
sometimes other crops. Trees appear to be very important. Mostly o
find them on the edges of a shamba or even in the middie. Most tre
mango, pawpaw and avocado, but also trees like Eucalyptus, Grewvill
Leucena. All these trees are largely available in nurseries (e.
Kaanwa). An important detail concerning the treeplanting is the
that the people are not entirely free to cut trees. The Kenyan govV
stresses very much the importance of treeplanting.

Stonelines occur predominantly on slopes with a moderate or
gradient. 0f course stones must be available, so it's not surnp
that the measure is popular in the Kaara Ka Mbabu and the K
region. Grass-strips (Napier and Bana) and terraces are not commo
Kaanwa they are encountered regulary, but in both other regions
were quite rare. For grass-strips, there should always exist a n
grass (for the livestock) but also the ecological circumstances
allow grass growing, which is not so in for instance the Kanjuk
Kaara Ka Mbabu region. For the construction of terraces a lot of
is needed which is scarce. A major problem was the lack of tec
knowledge among the farmers. They do not know how the terraces sho
made (width, depth) and need advise of the agriculturist. Not clas
as terraces were the ridges along the contourlines.
Of all farmers interviewed, 1/3 thinks the measures they have take
inadequate and the measures should be intensified, changed or re
by another, because still s0il erosion exists. One farmer even

that the goverment forced him to take s0il conservation meagures.

need for intensifying the measures and maintenance 1s often obst
by labour- ,cash- and timeshortages. Als¢o the stoniness in Kanjuk
Kaara Ka Mbabu raise problems. Due to the activities of ants and
mites, the maintenance of trashlines 1s difficult. An inter
erosion preventive measure 1s observed in Kaanwa: sorgum suttock
planted very densily in squares otf about 25x25m and inside
squares, other c¢rops are planted.
A& phenomenon closely related to soil conservation, is water ¢
vation. In the survey area this is in fact unsignificant. Nevert
it is important to use the water efficiently, and a tew recommend
are given:
- Mulching (reduces evaporation and increases the water storing ca
by a higher organic matter content).
- When ploughing is usual, it should be done early in areas of
rainfall {(as it improves the infiltration} and late in areas wit

temperatures and little rainfall to prevent too much evaporation.

- Ploughing along the contour-lines.
- Contour-cropping {also against erosion).
- Whenever possible, use a crop with a guick initial growth.
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3.6 Land and population

3.6.1 Introduction

The survey area is covered by two sublocations, Marianni and Ka
part of the locations Karingani respectively Kanjuki. Both loc
form part of the Nithi division from the Meru district in the E
Province of Kenva. The sublocation Marianni covers the Kaanwa
while the Kanjuki sublocation covers both the Kaara Ka Mbabu and K
regions. For the figures concerning the land and population o
Marianni and Kanjuki sublocations see table 3.6.1.

3.6.2 Land

Qff all the land in the survey area 15% is not suited for agricu
This 15% includes rocklands and hills not arable because of
steepness. For the size distribution of the farms in the survey ar
table 3.6.1. The average size of the farms in the survey area is
acres (1,81 ha). Over the area the figures are (survey):

acres hectare
Kaanwa 5,29 2,14
Kaara Ka Mbabu 4,02 1,63
Kanjuki 4,02 1,63

Table 3.6.1 Figures on the land and population of the Marianni
Kanjuki sublocations.

number of size of the populati

sublocation population households sublocation density
no. kmz2 no./km2
Marianni 3655 735 34 108
4624 735-930 34 136
Kanjuki 3960 694 59 &6
5009 694-878 59 85 -

Figure 3.6.2 shows the size distribution of the farmes in the
area. We did not check if there exists a relation between the far
and the gize of the household.

As shown in figure 12 52% of the households in the survey area ouwn
20% of all the farmed land.

In 1979 there were at average 9,71 acre (3,92 ha) of arable
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available per household in Marianni sublocation. In Ranjuki sublocation
this was 17,84 acre (7,23 ha). #With the population growth rate | taken
Table 3.6.2 Size distribution of the farms in the survey area
o B "Kaanwa Kaara Ka Mbabu KanJuki““* Area |
number of number of number of number of
Area —_—
of farmed farmed farmed farmec
farm farms land farnms land farms land farms lanc
(ha) B
< 1,0 = 2,5 5 1,8 ) 2,4 16 2,
1,0 to ¢« 2,0 5 5,6 8 7,1 5 5,3 18 6,
2,0 to ¢ 3,0 3 5,2 3 4.4 5 8,7 11 S,
3,0 to ¢ 4,0 4 10,0 1 2,1 1 2.1 o) 4,4
s 4,0 3 76,7 3 84.6 3 80,5 9 80, ¢
Source: Ssurvey. T Tt T
Figure 12 Lorenz curve of the farm =size distribution in the [survey
area
Land 1100% . T2 :
90% | H
80% | '
70% :
&0% | :
sS0% .
40% | :
30% | '
20% | i
10% . :
0% 4+ 1 Ty Ty oy
10% 20% 30% 40% 50% 60% 70% 80% 90% 1007%
households
Source: 3urvey.
into account these figureg become 7,67 acre (3,11 ha) for Marianni and
14,10 acre (5,71 ha} for Kanjuki sublocation in 1985, With the present
population growth rate it means that for Marianni sublocation alll the
arable land is cultivated within 15 years and for Kanjuki sublocatliion in
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less than 30 vears.

3.6.3 Population

In the survey area the sizes ¢of the households differ much. Table
shows these differences. 0f the different regions Kaanwa is most d
populated and Kaara Ka Mbabu most less densily. For an overview
population densities in the area see Figure 13. In Raanwa 35% o
interviewed mzee's have more than one wife. These figures are for
Ka Mbabu and Kanjuki respectively 25% and 5%. At average there a
Kaanwa region 1.4, in Kaara Ka Mbabu 2.4 and in Kanjuki 0,6 rem
dependent adults part of the households, of whome just a few are
visiting school. In the survey area the population growth rate
several vears is just less than 4% p.a. East ot Kaanwa the area is
free tor settling and especially from eastern areas like Tharaka,
indeed come and settle. By an unchanging growth rate in the t
this means a doubling of the population within 18 vears. However

are no realistic signals ot a slowdown ¢f the rate in the futurel

direct result of such a fast growing population is the large and g
amount of voung people in the population. At the moment already
than half of the population in the survey area is vyounger than 18
(see table 3.56.3), a process of rejuvenation that still goes on.
together with the tact that there is no realistic outsight on empl
in other areas of Kenva, shows the immediate and growing problems
area, expressed in growing pressure of the population on the land
growing army ot the unemploved. Without a serious governmental
aimed at =zolving these growing problems, they will inevitable '
theirselves in disasters.

Table 3.6.3 5izes and composition of the households in the survey
___________ T Kagaag__—___ﬁgara Ka Mbabu —__—EEEEGEI__HH_m
average number
of dependent

- adults 2,95 4,85 2,25

- <¢children 4,50 4,10 3,80
average size of
the household 7,45 3,75 6,05

Source: 3urvey.

Connected wWith the subsistence level of the tarming in the survey
the households attache aimportance to the 1long Kknown tradi
religions and social organisations. 3¢ in the survey area vyou stil
celebration of circumcising, sacrificing of sheep, reciprocal res
of labour like Irima (see Chapter 4.3.3.), etc.
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Source: Survey of Kenya, mapsheets Chuka and Is;_hiara.

K = KAANWA + = SCHOOL . = CLUSTER OF
KR = KAARA KA MBABU x = CATTLE DIP POPULATION
KJ = KANJUKI d = DISPENSARY

SCALE 1:100.000

1t

MAIN ROAD
SECONDARY ROAD
= WHOLE YEAK
STREAMING RIVER
= NOT-WHOLE YEAR
STREAMING RIVER

ol



3.7 Infrastructure

In general the survey area is well open. This counts more sc as nelated
to the typical subsistence oriented farming in the survey area. There's
one main road in the area, upgraded at least once a year, whilch is
mostly easy to reach for the population by the many secondary roads in

the area. In the west the main road debouches on the newly

opened

macadam road between the towns Embu and Meru, a road which shortens the

travel time between Embu and Meru with 2 to 3 hours, going by mot
while in the =ast the main road debouches to the old road between
and Meru. Transport costs are for single trip from Kanjuki to
vice versa 6,-- Ksh and for Kanjuki to Chuka vice versa 10,-- Ksh,
are the places of the local markets in the area. Of course this
is mostly too much for the members of the households.

There are four weekly markets in the survey area. Wednesday and s3a
in Katwana, just east off and near Kanjuki, monday and thursd
Kaanwa. In Kanjuki there is developing a market on sunday. Becau
transport most people only visit the nearby market.
There are two dispensaries in the survey area. One near Kaanwa g
near Kanjuki. 1In general there 1is only one nurse and a cl
assistant per dispensary. Once in the three or four weeks the disp
is visited by a doctor from the 'motherhospital’'. The dispensarie
only for «c¢clinical treatments. For the more serious treatment
households in the survey area are committed to the governmental ho
in Chuka town.
Most of the children in the survey area do visit school, 63% in K
44% 1in Raara Ka Mbabu and 70% in Kanjuki region. Oniy in the Kaag
Mbabu region there is an amount of households {(20%), who can not
their, or part of their children to go to school. The rest of th
schoolgoing children are, 1like in Kaanwa and Kanjuki too young.
survey area there are six primary schools, well spread over the
(see figure 13). For the toddlers every primary school has a so-+
nursery attached to it. There are no secondary or other c¢ontin
schools in the survey area. ¢f all the interviewed households 28
no school attending children. Of the other households 51% spent
Ksh or less, 232% between 201,-- up to 1000,-- Ksh and 12% more
1000,-- Kgh per vear on school fees. For one vyear, is three
primary school, you pay 300,-- Ksh, irrespective the number of ch
you put on primary school per household, per year. A fee which has
paid at the beginning of the first term of the year, i.e. januari
school fee for secondary school is at least 600,-- Ksh pen
depending on the type of school. The total scool expenditures
household are of course more than the above mentioned amounts b
there are allways the additional costs, 1like for example the purc
costs of the school uniforms.

3.8 Institutions

In Karingani location of which Marianni sublocation forms part,
are eighteen extension workers. One Technical Officer (TO),
Technical Assistants (TA) and twelve Junior Technical Assistants
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In Kanjuki location of which Kanjuki sublocation forms part, ther
five extension workers. One TO and four JTA's. At present this
down on one extension worker per 400 households*. This figure coun
both locations.
Every extension worker has a certain number of farms under his
which he visits every week. Next to this he has to gather informat
local market prices of the foodcrops. Every fortnight all exy
workers come together at the Agricultural Headguarters of the diy
based in Chuka town. Here they are trained in all sorts of agricu
extension items and exchange information with each other.
In the whole division there is just one tree nursery. In this n
fruit and forest trees are cultivated. The planting of the nursery
iz aimed at soil conservation. The nursery is established in Kaanw
Next to the banks the Agricultural Finance Cooperation is an ins
to grant credits in the area. The intrest rate of 13-14% i3 ng
high. However hardly any household in the survey area makes use o
service. Reasons that can be summed up for this low degree in ag
tural credit-use in the survey area may be:
~ the low influence of money in the economy of the survey area
- institutional thresholds
- the landregistration which till now only reached up to Kaanwa vi
thus the biggest part of the households do not have yet title
with which it becomes less hard to attract credits.
Nothing is known of eventual traditional credit and/or saving syst
the survey area or of local money lenders, There have been no se
interviews with the credit facilitating institutions.

* The figure of 400 1s estimated on basis of the Population (e
1979. Taken into account by this estimation is the popu
growth rate of 4% as well as a delayed growth rate of the numn
households in comparison with that of the population.
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Chapter 4 THE FARMING SYSTEM IN THE SURVEY AREA

4.1 Introduction

Following those variables which in general can't be influenced By the

individual farmer, this chapter deals with those variables cong

erning

the farming in the survey area which can be and are influenced By the

individual farmer. In a way also the environmental variables bel

ong to

the farming svstem in their determining of the outmost ‘borders' in
between which the farming system can variate. However when dealing with

the farming system in the survey area there is meant the way of f
and use of land of the household you can find in general in the a7
the short run the dynamic of this system depends on the variables
can be influenced by the households. Hence the Jjustificatig
describing the farming system on the base of those variables is f¢

arming
ea., In
which
n for
und.

As mentioned in chapter 1, use is made of the conceptual model developed

by <Collinson for describing the farming system. So the variables
are dealt with in this chapter are the objectives of the household
decisions and. resources as well as the subsystems formed G
cropping, livestock and the off-farm income.

4.2 Objectives of the household

The objectives of the household are in seqeunce with their impo
for the household {see Collinson, 1981}):

a) safeguarding the future

b} provision of food

c) meeting of the social obligations

d) maintaining or improving status and wealth symbols.

Of course these objectives are linked with each other and so the n
is not of the kind of first meeting objective a) and after thi
meeting of ocbjective b), etc., but the household tries to meet th

that
. its
vy the
rtance
anking
s the
em all

at once. The ranking is because 1n a way the last three objectives are

subjected to the first, the last two to the second, etc.

The predominate characteristic of the farming svstem in the survey|

is the subsistence orientation of the household. Their main task
survive from year 1o year oOr £eason to Season. Seen in this ligh
the activities of the household are to relate to the safeguarding
future. In this safeguarding the avoidance of risks plays an imp
role. Of course as a farmer you can’'t avoid those risks which are
nature of farming. You can't predict the outcome of the farming.
in the farming as a form of enterprising vou allocate the mean
resources 1in such a way to guarantee yourself as much as possible
maximum profit. However the risks taken in this enterprising w
farming are too high to be taken by households which farm as a nec
for surviving. So the households in the survey area first put
means and resources, allocated on the base of experience, i
producing of the needed foodcrops. The eventual 'remalining’ mean
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resources they put in the producing of the most promising cashcrop(s).
Ancther way of avoiding risks is the planting of several foodcrops
instead of just one. So there is a blg change that at least one foodcrop

will produce something in a bad vear.

The meeting of the =zocial obligations is an important factor to survive

within and as a society. That counts for every society, =mall or

large.

But in a relatively small society where almost everybody knows everybody
and which existence is continuously threatened, the importance of this
factor is unaccountable. Examples of such obligations are the (sizes of

the) dowrys, the participation in irima, etc.
Also 1like in every society the maintaining or improving of the

status

and wealth symbols, in general is of certain importance for the
individual households and household members. Examples of those symbols
are the number of wifes a mzee has married, the gsizes of the livestock

herds, etc.

4.3 Resources of the household

4.3.1 Introduction

The resources of the households are roughly to divide in thein

position over land, labour and capital. All three are important ms
production.

4.3.2 Land

Concerning the mean o¢f production land, the survey area is to div
two parts. The part already controlled by the landdivision and th
of the survey area that is still ‘free'. The govern
landregistration* has reached at the moment, coming from the west
Kaanwa region. East of Kaanwa region the area is still free for se
and indeed a settling area of Kenva.

Because the registration in Kaanwa region teook place in the nean

the households do have enough land to provide them of enough foo

cash 1in an average year. A household in Kaanwa region which wan
enlarge their cultivation sizes, are now obliged to either buy or
that land. The price of an acre land in the Kaanwa region varies b
6000,-- to 8000,-- Ksh, depending on factors iike the scarcity

* In this report no attempt is made to deal with all the other ef

apart from that on the landavailability, the registration has
farming in general. Partly due to the lack of time and space,
because this subject got a lot of attention in other publica
For the interested readers in this subject there is referred to
publications. However where the influence of the landregistrat
striking, it 1s dealt with in the report. See for example
influence of the registration on the keeping, meaning and siz
the livestock in Kaanwa region {chapter 4.5).
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situation and the fertility of the land. The rent of an acre la
about 200,-- to 250,-- Ksh per year. The landavailability in the f

nd is
nture,

with the present population growth and bad foresight in relation| with
employment in other branches than the agriculture, is not really
influenced by the landregistration. With or without the registratipn the
problem of probable landscarcity in the future will present itself]
As mentioned already the rest of the survey area is stilill free to be
settlied. So here there are no official titles on the lands and in
accordance with it no prices or rents either. The settled housgholds
just cultivate as much as the other resources like the labour and| cash
allow them to.
For an overview of the average cultivation sizes in the survey areap see
Table 4.3.2. In this table two sizes for each region are given| The
first is estimated on the measurements done at several farms gcattered
over the survey area. The second is based on the figures given by the
interviewed households.
Table 4.2.2 Average cultivated sizes by the households in the survey
area (in acres)
Region - Avergge cultivated size T
Kaanwa 2,9 3,7
Kaara Ka Mbabu 2,1 2,6
Kanjuki 4,5 3,3
Area : 3,2 3,2
QBG;EQT_Ea;vey_End Measurements. T
Table 4.3.3.%t Labour availability of the households in the survey| area
____________ o avergéé_gggilabiiity per household (mandav?&ay)
region male adults* female—gaaizs total
Kaanwa 0.7 0,9 1,6
Kaara Ka Mbabu 1,6 1,2 R,8
Kanjuki 0,5 0,7 1,1
Area 0,9 0,9 i,8
Source: Survey. TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTITTTTT
x
The used division between adults and children is on the base of the
age. All household members of eighteen years and older are accpunted

as adults.
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4.3.3 Labour

On the farms in the survey area different kinds of labour are avagilable
and their contribution to the work of the farm varies. The most
prominent supplier of the labour on the farm is of course the hoysehold
itself. For the distribution of the labour availability o©f the household
in the survey area see Table 4.3.3.1. The in this table used conversion
factors, to estimate the number of mandays labour available per
household per day are, in accordance with the Farm Management Handbook
of Kenya (Vol. 1, 1979):

1 male adult
1 female adult

1,0 manday
0,8 manday.

The labour availability of an adult househocld member working permanently
on the farm is approximately 5 to 7 hours per day, for about 260 davs
per vear (see F.M.H.K, Veol. 1, 1979). The used number of working hours
per manday is 8 hours. Hence the working capacity per year of an adult
househocld member is to estimate at 195 mandays if male, and 158 mandayvs
if female.

Another kind of available 1labour on the farm is supplied the
children. However this availability is not included 1in the |labour
supplied by the household {(according to the Farm Management Handonk of

Kenva Vol. 1, 1979). The childrens' contribution is relatively smalll and
they are mostly occupied with work like herding, collecting wate and
firewood, ete. which can not be assessed correctly and has therefore to
be excluded. Their (additional) help during peak pericds isl most
welcome, as labour shortage 1is common during these periods|. The
possibility that one of the adults falls ill or is unavailable duping a
peak period makes it also necessary to consider the work contributfion of
the ¢hildren as a reserve factor. The help of children on family | farms
can not be considered 'child labour' in the usual sense, as it behefits
both parents and children. In the survey area there is a strong emphasis
on <ducation which reduces the time available for work on the farm. It
speaks for itself that in the labour demanding peak periods the
elasticity of the labour availability supplied by the household is| high.
The kind of permanent employed labour by househoclds was not met in . the
survey area. However the use of casual labourers is sometimes used by
some households, although this is still pretty rare because of| cash
constraints and the relatively low returns from the various enterprises

of the households. Besides the use of <¢asuals is an unreliable lLabour
source because they offer themselves for work by passing by the farm and
g0, often when a household intend to make use of a casual, there is

none. The casuals are hired only in the labour demanding peak periods,
i.e. the preparation of the land, the weeding of the land and =ometimes
during harvesting. They are paid mostly in the form of pilece-wages,
corresponding with about 10,-- Ksh. per manday work. In Kanjuki region
at least half of the households prepare their land by making use|of a
oxen-draught plough. Some of those households have a plough themselves,
others do hire a plougher, wusually a neighbouring farmer who has +the
disposal over a plough. The price paid for the ploughing is about 100, --

to 120,-- Ksh. per acre. The herefore required labour 1is one manday.
Apart from the above mentioned kinds of labour used by households in the
survey area, the use of a traditional form of reciprocal Jlabour

cooperation called Irima, is pretty commmon in the survey area. Im this




kind of labour relatives, friends and neighbours from various hous
cooperate with one another to alternatively offset individual

csholds
labour

constraints during the labour demanding peak periods, or in completing
particularly labour demanding farm operations, 1like for examplle the
building of a house. The obligations of an Irima using household
involves reciprocation and the provision of lunch and tea during the

work on its farm. For the percentages of households using Irima
survey area see Table 4.3.3.2. An eXplanation of the relativel
number of households in Kanjuki region using Irima is perhaps the
use of oxen-draught ploughs, which makes the landpreparation from
labour intensive activity into a low labour intensive one.

in the
v  low
common
a high

Table 4.3.3.2 Percentage ¢f households in the survey area using Irima
EEQZSH __________ - pé?géntage of hougéﬁaiag_asing Irima

Kaanwa 75 %

Kaara Ka Mbabu 70 %

Kanjuki 50 %

Area 65 %

Source: Survey.

4.3.4 Cash

The disposal over c¢ash by the household in the survey area 1
already mentioned between the lines, of a small meaning. Mostly
resource of the household is in the form of a constraint. There ar
a few ways open for the household to get the disposal over cash.

by selling the cultivated cashcrops. Secondly through of
enterprise(s) by one or more of the household members. Of
enterprises like the trading in eventual resting foodcrops, the t

5, as
this
e just
First
f~farm
f~-farm
rading

in charcoal, the beekeeping and/or (permanent) emplovment off the| farm
{see chapter 4.6). Lastly by selling (parts of) the livestock when| there

is cash needed on short notice, i.e. in cases of urgent need of ca

sh .

The general expenditures concern the school fees to be paid every| vear

in Jjanuari and payments for medical treatments. By foodshortness

e the

household has to buy the food on the local market(s). Small amounts of

cash are also needed for domestic needs such as sugar, tea, sal
kerosine.

t and

In the survey area it is pretty common among the households to| sell

things only when cash is required. So what they sell depends on
the household required amount of money. For example foodcrops for
small, poultry for small, goats for large and cattle for very
expenditures.

The reigning economy in the survey area runs largely without cash.
of trading between the households still takes place trough the ex
in kind.
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4.4 Agronony

4.4.1 Introduction

As shown in appendix 3, the agronomical part of the questionaire
with gathering general information on the food- and cashcrop
farmers grow. The crops listed in this part of the questionaire ap

Table 4.4.1.1 Crop occurrence

=tarts
s the
peared

crop ar kw kr e 3
maize 84 100 100 50
red sorghum 39 a5 15 5
white sorghum 35 35 45 5
compact sorghum 72 30 85 100
sorghum together 100 100 100 100
bulrush millet 89 70 95 100
beans 53 95 55 Lo
piligeon pea 88 100 a0 75
COW pea 97 990 100 i0o0
green gram 72 30 85 1po0
cotton &0 35 55 90
sunflower 33 25 30 45
tobacco 42 Q0 35 0
coffee 13 40 0 0
ar=Area; Rw=Kaanwa; kr=Kaara Ka Mbabu; kaKaﬁjuki

Source: Survey. 7777 -

Table 4.4.1.2 List of minor crops per area

Kaanwa " Kaara Ka Mbabu Ranfjuki
mango mango mango
pawpaw pawpaw pawpaw
castor castor casltor
pumpkin pumpkin pumpkin
cassava cassava

arrowrocot

sweet potatoe
english potatoe
napier grass
bana grass
banana

Source: Survey.
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to be the most important crops during the exploratory survey and the
testing of the questionaire. They are therefore cailed the major gcrops.
By starting in this inventorial manner, one gets an impression of the
farmers priorities on the one side and the environmental constraints on
the other side. The results are joined in the tables 4.4.1.1 and
4.4.1.2. The data of the two tables are based on the answers of the
farmers only.
Further research on the so-called minor c¢rops has not been performFd. on
the other hand, additional information concerning the major crops,| could
be obtained from the measurements.
4.4.2 Major crops
After interviewing sixty farmers, the farms of twenty-one of them were
measured. This was done to have a check on the estimates made by the
farmers, esp. concerning farmsize and acreage per crop, and to pbtain
some accurate figures. The followed procedure implicated a revigit of
seven farms per region, so the measurements are, of course, related with
the interviews.
The tables 4.4.2.1, 4.4.2.2 and 4.4.2.3 contain the results of the
measurements. Naturely the figures should be regarded with considerably
caution,as they originate from a fairly small sample and reflect| just
one season (first season '85) in stead of a whole vear,
Each of the three tables has five items. The given percentages are all
based on square meters (100%= all farmed land) except the avarage
Table 4.4.2.1 Cropping data for the Kaanwa region
crop total acreage {real) % of average % % of crop

of crop in m2 accurrence {priority) planted pure| no
maize 31690 39.0 35.0 39 7
sorghum 8450 10.3 1.3 0 6
milllet 200 0.2 0.5 0 2
beans 2040 2.4 4.4 0 3
pigeon pea 24490 29.9 25.9 25 7
cowpea 1490 1.8 3.3 5 5
greengr ] - - - -
cotton 2700 3.2 4.4 14 3
sunflower 4] - - - 0
tobacco 2250 2.8 5.2 Q0 4
{coffee 1250 1.5 1.6 100 1)
others:
cassava 2300 2.8 2.7 0 [
sweet pat 2450 2.9 3.4 18 &
banana 1980 2.4 1.9 41 3
grasses 640 0.8 1.4 2% 2
total 81930 100.0 100.0 26 -
Source: Survey. -
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percentages; this item exists of the summed percentages per
devided by the sample-size. Example for sorghum in the Kaanwa-r
{(10%+24%+19%+0%+3%+1%+15%) /7=10.3%. This figure has been calcu
because it is an indication for the farmers priorities and it elim
the influence of very large farms. The accuracy of the 'total ac
might be somewhat exaggerated, but enables you the possibility to
According to Jaetzold, the Kaanwa region is situated in the east p
the cotton zone, c¢lose to the marginal coffee zZone. The Kaara Ka

Table 4.4.2.2 Cropping data for the Kaara region

farmer
eeion:
iLated,
inates
reage’
check.
art of
Mbabu

crop total acreage (real) % of average % % of crop
of crop in m2 occurrence (priority) pilanted pure no.

maize 12365 20.8 17.0 4.4 7
sorghum 14500 24 .4 26.7 4] )
milliet 11385 19.1 21.4 0 7
beans 0 - - - -
pigeon pea 6175 10.4 9.1 0 5
cowpea 1105 1.9 1.7 0 3
Ereengr 0 - - - -
cotton 13850 23.3 23.9 75.0 s
sunflower 85 <0.1 0.1 o 1
tobacco 65 <Q.1 0.1 100.0 1
coffee 0 - - - -
total 59530 100.0 100.0 18.4 -
Source: Survey. T T T
Table 4.4.2.3 Cropping data for the Kanjuki region
E;op total acreage {real) % of average %"“_Hﬁ—a?—crop

of crop in m2 occurrence {priority) planted pure| no.
maize 13705 10.7 7.4 24.6 5
sorghum 15105 i1.8 20.6 5.8 )
millet 11420 8.9 6.7 26.5 4
beans 0 - - - -
pigeon pea 10410 8.2 6.5 0 4
cowpea 10525 8.2 7.5 0 5
greengr 11275 3.8 9.7 0 5
cotton 52380 40.9 37.0 67.8 153
sunflower 3200 2.5 4.6 3
tobacco Q - - -
coffee 0 - - - -
total 128030 100.0 100.0 33.5 -
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region lies also in this =zone, but close to the marginal cotton | zone,
and the Kanjuki region has its place in the transition of the marginal
cotton zone and the livestock-millet zone. The agro-ecological zonation
of Jaetzold is quite dubious; the crop characterizing a zone, 1is not
necessarily the major crop of that zone. It is for this reason, that in
this report simple symbols will be used to characterise the difjfferent
zones: D for the cotton zones (Kaanwa and Kaara Ka Mbabu) and E fior the
livestock-milletzone (Kanjuki) For all AE-zones, =see appendix..... .-

Kaanwa
The Kaanwa figures (table 4.4.2.1) show the popularity of maize and
pigeon pea, and to a less exXtent sorghum. Together the three crops| cover
nearly 80% of +the farmed 1and. Another striking fact 1is the
unsignificance of the cashcrops, which cover only 7.5% of the | area.
Coffee and sunflilower are neclectable, also in the two other regions. It
is guestionable to call sunflower a cashcrop anyway, because [t is
mainly used as chicken food (the vernecular name for sunflower is
mbembe cia nguku, maize for the chickens). Tobacco and coffee are| grown
on a rather small scale. Of course the figures are based on only one
season, but the present crops are grown as two-seasonal crops in| this
region. It may be clear that here is dealt with subsistence farming.
The foodcrops extremely dominate this area (92%}, and are grown in| quite
a ballanced way: cereals 50% and pulses 34%. Also some tubercrops are

grown (6%); cassava and swWweet potatoe don't occur on special sites, but
arrowroot, like banana, prefers a moist soil and is only =seen on river-
sides.

The planting of the crops is mostly done in a mixture. Only 5% of the
(farmed) area is planted pure (of which 87% by maize and pigeon pea). As
the landadjudication already passed Kaanwa (moves to the east), and the
landpressure is high (small farms), not many farmers practise a pericd
of fallow. Averagely 12% of the land is left fallow, which of course is
insufficient for the soil to recuperate. Farmers owing more land,| tend
to leave a higher percentage fallow. More information on this spbject
can be found in paragraph 4.4.3.

Kaara Ka Mbabu
The enormous variety in crops as shown in the Kaanwa region and |[to a
less extent the Kanjuki region, is entirely absent in the Kaara region.
The remaining crops are malize, sorghum {(predominantly the drought re-
sistant white and compact tvpes), pigeonpea, millet and cotton.
Notwithstandig this impoverishment in cropchoice, the farmers do| grow
more cashcrops {(i.e. cotton) compared tc the Kaanwa region. The|cash-
crops cover 23% of the farmed land, the foodcrops 76%. In real per-
centages the cereals are prefered above the pulses (respectively 64% and
12%). Pigeon pea is in fact the only representative of the Leguminosae.
When cone compares the the tables 4.4.2.1 and 4.4.2.2, the figures ¢n the
pulses differ very much. The unreliability of the first rains may|be an
explanation.
Also in this area, most farmers practise intercropping. Only 18% of the
crops 1is planted pure, but this percentage originates for 95%| from
cotton. Obviously the farmers prefer a pure stand of cotton. This
corresponds with the opinion of most farmers: cotton does best inp pure
stand. Especlaly in the most productive second season of cotton, | most
farmers think that a second crop will reduce the cotton produgtion.
According to Jaetzold, this area would be classified as marginal c¢otton
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zone. The cotton percentages in both Kaara and Kanjuki contradict] this
classification.
Kanjuki
From west to east we have seen a steady increase in cashcrop growing and
consequentely a decrease in growing foodcrops. This tendency continues
in Kanjuki: cashcrops cover 43% of the farmed land and foodcrops 57%.
The importance of sunflower seems to gain, but the acreage on casghcrops
consists for 94% of cotton. The high percentage of cashcrops 1is |partly
due to a quite large farm concentrating on cotton. It would be betlter to
use the average percentages in this case. The cereals (25%) have & minor
position with respect to the pulses (31%). A decrease in growing cereals
when going east is c¢lear, mainly due to the striking decrease of maize-
growing. Concernig the pulses, there is no preference for either cpwpea,
Table 4.4.2.4 Cropping data for the survey area
crogw—_ total acrea§5_5§ ________ (real}) % thh 7 OE_EFBE——
Crop in m 2 no. occurrence planted pure
maize 57760 19 21 28
sorghum 38055 17 14 (2
millet 23005 13 9 iB
beans 2040 3(kw) i 0
pigeon pea 41075 16 15 16
cowpea 13120 13 5 <L
Breengram 11275 5(k3) &4 D
cotton 68940 14 26 67
sunf lower 3285 4{kj} 1 8]
tobacco 2315 S(kw) 1 3
other 8620 - 3 -
total 269490 - 100 30
Source: Survey. T
Table 4.4.2.5 Relative importance of various items (%)
item kv T Kr T Tar
cashcrops 3 23 43 28
foodcrops a2 77 57 72
pulses 34 iz 25 25
cereals 50 64 321 45
fallow 5 <5 «5 <5
pure cropping 26 18 34 30
kw=Kaanwa; kr=Kaara Ka Mbabu; kj=Kanjuki; ar=Area |
Source: Survey. - T T
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pigeon pea or greengram.

The cotton is, like in the Kaara region, mostly planted in pure
This results in a fairly high percentage for pure cropping. Als
liberty of the famers to choose the sites and locations for their

stand.
o the
plots,

resulting in a larger farmsize, implicates a lower landpressune and

therefore a lower percentage of intercropping.

4.4.3 Fallow and clearing

4.4.3.1 Introduction
During the measurements not much information on fallow-practice
gained, simply because not many farmers with a fallow plovy

s was
were

encountered. Due to this small number of observations, most information

of this paragraph comes from the guestiocnaire.

4.4.3.2 Fallow
As can be seen in table 4.4.3.1, 45% of the farmers don't p1n

actise

fallow. in percentages of land an even lower level of importance is

indicated.

Table 4.4.3.1 Importance of fallow in the survey area

;egion "% of farmers % of land
without fallow left fallow

Kaanwa 55 12

Kaara 35 31

Kanjuki 45 21

Area 45 23

Source: sSurvey.

Table 4.4.3.2 Fraction of land fallow

landclass: % of % of farmers in this class
dedicated to fallow % cum
no fallow 45 .0 45.0
>0 - 20% 16.7 61.7
20 - 40% 20.0 81.7
40 - 60% 13.3 95.0

>60% 5.0 100.0

Source: 3urvey.

The average size of fallow acreage per farmer who had such is 2,6
occupying 23% of the land (farmed + fallow = 123%)}. The size o
fallow plots is mostly very small: ©6% smaller than 2 acres and
than half of this smaller than 1 acre. Looking to table 4.4.3.1,
striking that in the Kaanwa region fallow is quite insignifican
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Kanjuki and Kaara the practise is more common, but still considerably
low. Some farmers stated that proper rotation was adequate to mgintain
soilfertility; for the Kaanwa region, with its fairly elaborate variety
of ecrops, this might be true, but for both other regions another |expla-
nation has to be given, for they are less suitable for many craps. A
reason for the Kanjuki region can be the increasing importance of | live-
stock when moving east. In the Kaara region a higher frequency af the
practise is prevented by the dense vegetation that appears quicklly when
a piece of land is left falliow.
Hardly any of the farmers had a regular system or time-schedule for his
fallow piece(s). Most of the farmed land didn't have a fallow-perijopd for
a long time. In the Kanjuki region the farmers prefered to clear an
entire new plece of land, as land is largely available here, it |lhardily
means extra work (quite open physiognomy) and the scil contains| more
nutrients than a piece of land that has been temporary fallow.
Especialy for a subject like fallow it's hard to make conlusions | based
on average figures. Therefore an attempt was made to perform al one-
variable regression analysis. The result was a linear function of pvail-
able land and fallow land. However, the obtained curve showed a de-
gressive increase at the larger farms (exponential). The main reaspn for
this flattening is, again, the lack of labour and cash to maintiin a
large piece of land. The lack of proper tools, of time, of chemicals
etc., can always be reduced to these two factors.

4.4.3.3 Clearing
Also for clearing the scarcity of labour is the main limiting factor.
Only 13% of the farmers cleared a plot in the past 5 years! Each region
has its characteristic physiogneomic unit (=appearence of the
vegetation}.
In the Kaanwa region the not cleared pieces are classified as bushland,
Kaara Ka Mbabu has dense bushland and the Kanjuki region shows woodland
(literaturelist #). In the latter region the landscape 1is quite open and
easy accessible, in contradiction to the Kaara region. The motives tor
clearing can be various: the advantages the farmer =sees, present|land-
use, the fertility, his availability of labour, cash, land etec. For the
Kaanwa region the low clearing rate can be explained by the fact| that
the 1land has been devided. In Kaara the labour availability and the
dense bush are the main obstacles.
The clearing is mostly executed very long ago {sometimes beyvond people's
memory). As most land is inherited, this is not surprising. The 'origi-
nal' vegetation (secondair} exists of trees, bush and grass. First of
all this vegetation is cut down with a panga and left for a while to
dry. Consequentely the material is burned. Time- and labourshértage
obstruct the mixing of the material with the so0il, sgo a lot of wvaluable
nutrients volatilize {(esp. nitrogen and phosphorus). In some cases just
burning or weeding is sufficient for the clearing {(notably the farmers
of Kanjuki profit of this advantage). After removing the vegetation, the
soil 1is prepared with a panga, a (forked) jembe or an animalidrawn
plough. The latter method is freguentely used in Kanjuki.
Considering the 1low importance of fallow and clearing, the cropping
system of two crops (seasons) per year, the absence of fertilizing and
low level of manuring, a decrease in soilfertility is inevitable.
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4.4.4 Cropping patterns and rotations
As shown in the paragraph on the major crops, mixed cropping occurs on
70% of all farmed land. An attempt has been made to discover the most
important intercropping combinations and rotations, 1if present anyway.
For this purpose every plot was screened on its cropping pattern and
subsequentely the owner was asked which crops would be in it next!season
(see appendix..... for guestionaire). Thus 400 intercropping and rota-
tion 'systems' were obtained. The tables 4.4.4.1 and 4.4.4.2 are| based
on the interview, accept the values on pure cropping, which are based on
the measurements (indicated with *). Furthermore a considerable =impli-
fication was necessary to reduce the enormous amount of combinations: no
distinction was made between the three sorghum types, the four Legumino-
sae were joined and sunflower was exXcluded. In this way 'only' 28 |combi-
nations remained.
Table 4.4.4.1 Relative and absolute percentages of crop combinations
30% pure cropping of which absolute 7%
64% cotton 19.2% (0.64*30)
227% maize 6.6%
8% a leguminose 2.4%
6% other crop 1.8%
55% two crop combinations of which
287% maize/leguminose 15.4%
19% sorghum/leguminose 10.5%
15% millet/leguminose 8.3%
9% millet/sorghum 4. 6%
7% malze/tobacco 3.9%
6% maize/millet 3.3%
5% maize/cotton 2.8%
11% other combinations 6.2%
13% three crop combinations of which
25% sorghum/millet/leguminose 3.3%
75% other combinations Q.7%
2% four or more crop combinations 2.0%
100.0%
Values <« 2% have been excluded.
Source: Survey. - R
As the table concerns the whole area, it is advisable to consult the
tables 4.4.2.1, 4.4.2.2 and 4.4.2.3 to determine the important crops per
region.
It 1is clear that the combinations of a cereal with a leguminose loccur
most (together 37.5% which means over 50% of all intercrops). Ne#xt to
these combinations, there isn't another that realy dominates. In an area
of subsistence farming and rainfed agriculture this absence is not
surprising; each farmer makes an individual decision considering his
{food-)references, expected rainfall, his experiences with cropfailure,
available inputs, etc. Minimizing the risk is the most important facor,
No one can give a guarantee that a certain crop or combination |(won't
fail.
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The mentioned decisionmaking factors, also highly influence

the

succesion of crop (combinationg} in a quite negative manner. The need of
food has priority. So when for instance maize failed in the previous
season, the farmer will try the crop again as it i1is an essential

ingredient of the local diets, and he often can't afford tc buy

food.

The second priority is to obtain cash. One can imagine that maintainance

of soilfertility by rotation, soillconservation etc, are minor (i

sSsues

when fundamental needs prevail (see for the objectives of the households

chapter 4.2).

The figures on rotation support more or less this exposition. Th%
is more a hotchpotch of figures, than a serious indicator for ro
practises.

Table 4.4.4.2 Rotations (%)

table

ation-

succeeding

crop ‘maize' 'sorghum' 'millet’ 'legume’ ‘cotton’ 'tobadco'

'maize’ 18 16 21 20 15 29
'sorghum' 11% 17 16 13 15 4
'millet’ 27 30 16 29 21 17
'leguminose’ 29 30 44 27 15 29
'cotton'’ 5 2 3 S 32%% 4
'tobaccco’ 10 5 0 & 2 17

¥ This means that a maize combination (pure stand included),

succeeded by sorghum in 11% of the cases.
** The high figure is because cotton is grown for tWo sSeason or mor

Source: Survey.

4.4.5 Culture practices

Before going into the details of the culture practices of the 3
area, a calendar of activities is given in figure 14. However onl
season 1is investigated and the timing of individual farmers may d
very much, the figure gives a general idea of the activities of
farmers.

4.4.4.1 Preparation
The preparation can be done after the previocus crep is  harve
Roughly can be said that it is done in the dry periods between the
seasons. Again one should consider that the survey was executed in
second season, so for the first season we have to rely on the state
of the farmers. The preparation is, like weeding, very labour inten
as 1t is performed with simple tools in most cases (see figure xx
the Kaanwa region the jembe was popular, but in the drier areas
forked jembe is prefered te turn the topsoil (upper 10-15cm). The
iz used to remove weeds, but in the stony areas one uses the morro
S0.
In the Kanjuki region often a plough is used ( by S0% of the farmer
prepare the s0il. The reason for this is that the stoniness hamper
use of other tools. Moreover the sojil is very hard after the dry
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Figure 14 Activity_calendar for_ the survey area

other other
weeding+husbandry weeding+husbandry

harvest planting harvest clanting harv
preparation preparation
: : H i ' : ' H : ‘ H H :
T FE MA AP MY  JN JL AU SE  OC NO DE
Other activities: - house building

- making terraces

— ¢learing

~ making stone lines

- charcoal production

- beekeeping

- irima

- selling products

- atc.
sons. When the preparation would be delayed till after the start |of the
rains, when the soil is softer, the growing season would be to¢ | short

for several crops. The preparing by plough saves the farmer an en
amount of time: one acre takes only one day. Another advantal
this tillage is the larger deepness one can reach, which is stimy
for the rooting of the crops.

Normally the soil is just loosened. For some crops the farmers do

OTrmous
ge of
lating

create

ridges sometimes. Also zero-tillage occurs; the sole activity is wbeding

then.

4.4.4.2 Manuring
Whenever a farmer uses manure, it is mixed with the so0il durin
preparation. The u=se of manure is not common. There are two cro
which more or less regular manure is applied: tobacco (90%) and
(80%). The percentages mean that tobacco is manured by 90% o

=z the
pPs  On
maize
f the

farmers. For the other crops this percentage is very low: 10-20%. This

means that in 1-2 out of 10 years manure is applied.

The manure is produced in a kraal, a fenced place in the open air| where

the 1livestock spends the night. When there is encugh to manure a
the farmer transports it to the shamba.
Fertilizer is almost never applied, the use of mulch is rare,

pericds are tooc short or absent and manuring is unsufficient|

doesn't need a vivid imagination to draw a conclusion.

4.4.4.3 Planting
The planting is always done before the onset of the rains. The cro
always planted 1in rows; occasionally a stick or rope is use
straight lining and regular spacing. Some farmers do the pl
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straight behind the plough. The seeds are put in the =soil with a panga
or a morro. For the transplanting of tobacco, a stick with a sharp point
is used. The seedrates of the different crops haven't become clempr from
the interviews. No hybrids are used, except for cotton (provided| by the
cottonboard). Nearly all farmers select the seeds from the harvest of a
previous year by simply taking 'the best'. None of the farmers uses seed
dressings, except for cotton. The rotoonig of sorghum is performed at
the beginning of the dry season.

Figure 15 Some cultivation tools

1. Jembe
2. Fork-jembe
3. Morro
4. Panga
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4.4.4.4 Weeding

The first weeding is performed 2-3 weeks atter the onset of the
(after germination), so no fixed dates exist. Normally a crop 1is
twice, but cotton sometimes three times. In the Kaanwa region thg
is used for this purpose, but in the stoney areas a morro is used
same time. The weedings are facilitated by the fact the crops are
ted on rows. Often the farmers, esp. the women, work together in
{irima). Then it is possible to weed a certain plot very quickly.

4.4.4.5 Crop protection

The <c¢rop protection is a very neglected subject. Simple methods

applying honey (against ergot) and ash, are still practised. Only
iz protected on a rescnable level. 4 wide range of diseases and
bothers the crops, but only few measures are taken to prevent or ©
them. When chemicals are invelved in the crop protection, this is
standable, as most chemicals are expensive. However, when dealin
bacterial and fungal diseases, a lot can be achieved by hygil
neasures like removal of infected material {(or destroy it by bun
using no seeds of infected plants., intercropping or rotation s
with different hosts etc. Most of these measures are simple and
but the farmers are not aware of them nor do they see the dangers
diseases. A clear example is the frequent occurrence of both loos

rains
weeded
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at the
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gEroups

like
cotton
pests
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g with
enical
ningj,
vstems
cheap,
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covered smut {(Sphacelotheca spp.) on sorghum. The disease can be air-

borne (or seed-borne) as the spores of the fungus which are pr

cduced

inside the grains, are easily spread by the wind. It would be very

effective to burn the infected plants before this can happen, but
farmers don't see any danger, no action is taken. This ignorance
Wwidely. Infected material is not removed and destroved. On the co

as the
occurs
ntrary

there 1s even created a reservoir; the pathogens are given the

opportunity to multiply almost unlimited as the remainder of most
iz left on the land for trashlining.
Extension officers should teach the farmers how to discover inf
diseases and how to deal with them. They should provide the farmer
information on phyto sanity, 1intstead of just concentrating on
crops and pests. It is wrong to stress cashcecrops too much when fo

duction is at stake, especially in an area of subsistence farming|.

the problems caused by monkeys and birds deserve more attenti
research and extension.

4.4.4.6 Harvesting
Of course the harvest methods of the various crops differ. For d
is referred to the LUT's, appendix 1.
The harvest of crops like maize, millet and sorghum, is done in t
season, WwWhen the plants are completely withered. It is done in
stages, like the picking of the cotton,. Much earlier the bean
harvested and the same with the leaves of cowpeas. The tubercrops
in the sc0il as long as possible and are harvested Jjust
consumption as it is hard to store them.

The cereals are harvested with a knife and a panga, for tubers
panga and jembe are needed. Nearly all croprests are left on the
and are used for trashlining. The cereals gre dried, thr
winnowedand stored in =mall huts which are about 50 cm above the g
Often a white powder (2% malathion) against storage insects is
Also the pulses are stored in these huts. The cotton is also sto
a dry elevated place.
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4.4.4.7 Production

No accurate figures on yields resulted from the survey The figures given

in table 4.4.4.3 must also be regarded as rough estimates|. For

comparison figures of Jaetzold and Acland are added.

Table 4.4.4.3 Yields of some major crops (kg/ha)

crop _____ §g£§é£: Jaetzold (average) Acland_average
range average 1LM3 LM4 {range)

maize 200-1100 6090 1100 1100 1000-1200

millet 50- 4590 100 1300 3900 450

sorghum 100-2500 10007 800 800 5001700

cotton 400- 500 450 450 500 200~ 450

Erams - - 1000 a0 200~ 450

Source: Survey. B T o

Whatever the yields may be, over 65% of the farmers stated to| have

shortage of food regulary. These shortages predominantly occur topwards

the end of the vyear. The months October, November and December

are

desastrous for many pecople. The first season is unreliable of rainfall
and its harvests are often bad. The best harvests must come from the

second season.

4.5 Livestock

4.5.1 Introduction

The figures concerning livestock as presented below should be re
with caution. Due to the last draught in 1984 one better not use

a
t

figures for general purposes. This because of the fact that periods

continuos draught in the investigated area are more common

rded
hese

of
than

exceptional and so it should be better toc work with relliable

chronological tables of changes in climate and rainfall and the of

size of the herds. Unfortunately such tables still don't exist.

4.5.2 Inventory

The kind of cattle herded in the'investigated area is the local Zegu

Raanwa we only intervieuwed one household dealing with upgraded ¢
i.e. the frysian. And indeed Kaanwa is situated on the outmost e
border of the district where it has any use keeping upgraded C4
Going from Kaanwa on to the east it is non paying to keep up;
cattle due to the lack of enough and the right browse. The used g«
the area is the well known multicrossed east-african goat and the
are of the fat-tailed Masai type.

For the distribution over the area of households owing no livestos
all see table 4.5.2.1. In the investigated area 18.3% o

t
Y]
3t
2
D3
s

ok

intervieuwed households have no livestock at all. Most of them use
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Table 4.5.2.1

Households without livestock

% of households owing no

livestock cattle gca/she
Kaanwa 10.0 25.0 T 25.0
Kaara 25.0 63.1 30.0
Kanjuki 20.0 20.0 20 .0
Area 18.3 35.0 25.0
- livestock = cattle + goa?EEET
Source: Survey. T T T T
Table 4.5.2.2 Maximum sizes of the herds
h_iivestock T caEtle o goay/she
Kaanwa T 24 B - i6 Lo
Kaara 36 18 RS
Kanjuki 56 20 36
Source: survey. T
Table 4.5.2.3 Means of the sizes of the herds
“1livestock T TTcattie | T goafshe
Kaanwa 8.2 I -
Kaara 12.1 6.5 g9l2
Kanjuki 27 .4 7.3 20101
ATrea 15.6 5.9 118
Source: Survey. T T "
Table 4.5.2.4 Distribution of livestock in whole area
% of households owing  _____ TTTTTTTUTTTTT
number of
animals livestock cum cattle cum Eoats/sheep qun
. 5 35 35 73,3 73,3 48,3 48,3
5 - 10 23,3 58,3 13,3 86,6 21,6 20
10 - 1S 6,6 65 3,3 90 3,3 73,3
15 - 20 8,3 73,3 6,6 96,6 11,6 85
20 - 25 10 83,3 3,3 100 3,3 88,3
y 25 16,7 100 - - 11,7 100
Source: Survey T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
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Table 4.5.2.5 Distribution of livestock in Kaanwa

number of

animals livestock cum cattle cum éoats/sheep cum
T s 40 40 "o 80 " es 65
5 - 10 35 75 15 95 25 Q0
10 - 15 10 85 0 as 5 as5
15 - 20 5 90 5 100 5 100
20 - 25 10 109 - - - -
Source: Survey. T
Table 4.5.2.6 Distribution of livestock in Kaara Ka Mbabu
TTTTTTTTTTTTTTT % of households owing - T T
number of _ — ——— —_t
animals livestock cum cattle cum goats/sheep cum
P 45 45 85 85 60 60
5 - 10 25 70 L) 20 20 80
10 - 18 0 70 0 g0 0 80
15 - 20 15 85 10 100 10 Q0
20 - 25 5 Qg - - 5 a5
> 25 10 100 - - 5 100
ESGFce: Survey. T T - T B
have more or less, but as already mentioned lost all of it either by
selling or disease, due to the draught. Striking is the large amgunt of
households in Kaara Ka Mbabu who lack any livestock. Probably due [to the
bad physical access of that region and the absence of nearby situated
rivers which are filled with water the whole vyear through. This in
contrast with Kaanwa and Kanjuki which both have a whole yvear f{f|lowing
river, i.2. Tungu and Mara. Besides the existence of the shrub |(Ocimumnm
basilicum which covers large sizes of the area is possible a =ign for
overgrazing and so another reason for explaining the relative lack of
livestock in this region. The difference bhetween Kaanwa and Kanjuki is
Table 4.5.2.7 Digstribution of livestock in Kanjuki
__——_—__ﬁﬂ_—_*_ﬁ_ggﬁggﬁgeholds owing T
number of v
animals livestock cum cattle cum goats/sheep clum
T s T T T 20 55 55 T 20 20
5 - 10 10 30 20 75 20 40
10 - 15 10 40 10 85 5 45
15 - 20 5 45 5 20 20 65
20 - 25 15 50 10 100 5 70
> 25 40 100 - - 20 100
Source: Surve§T T - o
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to be explained out of the fact that the draught of 1984 influenced
Kanjuki more because of her more eastern location.
Going from west to the east in the area the sizes of the herds |become
bigger and the distribution betuween cattle and goats+sheep moves in
favor of the goats+sheep (see table 4.5.2.2 to 4.5.2.7). The reason for
this shift is because of the better performing of goats+sheep in the
drver areas and that of cattle in the wetter areas. Alsoc the chances of
good rains are higher when going to the west. Besides also the
landdivision has influence on the sizes of the herds in the area.| Till
now the division has passed Kaanwa and the households there are not
allowed anymore to let their livestock graze free in the area. [So in
Kaanwa all the livestock keeping households are obliged to 'rope-jgraze’
their livestock on their own shamba('s). And the relative small sizes of
those shamba's allow the households to keep just small numbers of
livestock. So due to the landdivision there is to say that the meaning
of keeping livestock in Kaanwa has become more marginal.

Table 4.5.2.8 Distribution of poultry in survey area

of households owing poulE;y
% of households owing poultry

number of

poultry area cum kw cum kr cum k3 cum

¢« 5 48,3 48,3 40 40 60 60 45 45
5 - 10 15 63,3 20 60 15 75 10 55
10 - 15 16,6 80 10 70 20 a5 20 75
15 - 20 5 85 10 80 0 a5 5 80
20 - 25 3,3 88,3 5 85 5 100 0 a0

> 25 11.7 100 15 100 - - 20 100

Source: Survey.

Almost all households keep poultry. For the distribution of poultry in
the area see table 4.5.2.8.

4.5.3 Herding

In Kaanwa region there is zero grazing or some other form of minimal
grazing method like rope grazing. In Kaara Ka Mbabu and Kanjuki zlmost
all livestock keeping households herd their cattle. Only the stalks of
the grown malze and grains are mostly brought to the livestock iry the
livestock fence near the homestead of the households in those regions.
Pooling of the herds or some of them is hardly practicised and when it
occure it is QUe to friendship between the herding bovs. In Kaanwa
region half of the livestock keeping households bring the water once a
day to the livestock. The other half guide their livestock every day in
the evening to the most nearby river, i.e. the Tungu. In Kaara region &
quarter of the livestock holders bring the water to the cattle and here
it concerns the smaller herds. The rest brings the herds to the [iver
and in Kanjuki region all the livestock holders bring their herds to the
nearby flowing river. The main grazed grasses are the young stages of
the Heteropogon contortus, Speargrass, that in a later growing gtage




becomes unsuitable for livestock due to the generation spearshaped. chaff
needles, the Enteropogon macrostachys and the Hyparrhenia gp., both
broadly spread in the area and of a medium fodder quality. StriKing in
comparison with areas situated more east of Kanjuki is the large | share
of grasses in the vegetation. Due to this they use east of KanjuKi more
browse, palatable sprays of trees and shrubs, although later in the
season the browse as fodder becomes also more important in the Kzara Ka
Mbabu and Kanjuki regions. Browses like the Acacia brevispica, Tephiosia
sp., etc. A shrub which covers large surfaces of the area between Kaara
Ka Mbabu and Kanjuki is Ocimum basilicum, which has a strong lemon smell
and is possible indicative for overgrazing! Through the main share of
the grasses in the vegetation the livestock keeping households use a
technique which is specific for the area. Namely they burn dow the
vegetation every year or two years. They need to do this because pf the
growing characteristics o¢f the Heteropogon contortus which after a.
certain time dominates the other grasses, and they can do it because the
grass cover is so thick that the fire will spread. In the more eastern
siuated areas this is not possible anymore due to the more thin round
covering of the grasses. So before burning down they have to cut the
vegetation to obtain the right cover grade for the spreading of the
fire. This asks for a lot more labour input often not available through
which the practice of burning down the vegetation is hardly found in
those more remote areas.
So in short there is to be diztinguish between two types of herding of
the livestock. First around Kaanwa with mostly rope or zero grazing,
specially grown fodder like Napier grass and a lot of water bringing to
the livestock. Second east of Kaanwa, full herding with the one or two
yvear burning down of the vegetation in the herding area. The bringing of
the water to the cattle is here less practicised. Both ’'systems' give if
possible the stalks of the grown maize and/or grains after harvesting to
the livestock.

4.5.4 Function

The most important function of the overall livestock as a part of the
farming system is the cash saving. The cattle for the large, the|goats
and sheep for the medium and the poultry for the small expendifures.
The selling of the livestock for the need of cash concentrates in the
last monthes of the year. Then the stocks of food run out and besides
have the school fees to be paid at the beginning of january. Next to
this function the different species have other own secondary functions.
The cows have their milk. When they give birth to a calf they give milk
for about eleven months, two to three bottles per day, that is slilghtly
more than one and a half liter. The average amount of milk the gattle
keeping households get is 2,2 liter per day. One third of all the dattle
keeping =sell a part of the milk production. At average they selll two
thirds of the output. 1In the area you can buy one 0.7 1. bottle ofl milk
for Ksh 2,50. For comparison you can buy half a liter sterilized millk in
the shop for Ksh 3,50. Consuming of the cattle is very uncommon. The
bulls are sometimes used for ploughing especially in the region |round
Kanjuki. The topsoil there is to tough for cultivation with handused
tools 1like the fork-jembe and the morro. In Kanjuki one of the | four
households have their own plough and they use their bulls to pulll it.
The second function of the goats and sheep is the consuming of [then.
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Every household which owns goats and/or sheep consume one to two ¢f them
every vear. The milk of the goats is slight and never used. Th? sheep

have a third cultural given function. Their fat is used as a m
against all sorts of human ailments, for the cooking and most

dicine

nf the

people are inclined to impute to the sheep and their fat superstitious
functions. Sometimes the wool is used for preparing mats. Apart from the

above mentioned functions there is of course the function of the| dowry
but in a way this is also a sort of cash saving. Poultry is further used
for consuming, especially the hens, and for the eggs. 0Of all theleggs a
chicken produces, around 30 a year, half is breeded and half is consumed
or sold by the household. At the market vou can get an =gg for Ksh 1,00
to Ksh 1,50 depending on the supply.
Table 4.5.4 Means of selling and purchasing prices of livestock
- selling price purchagiﬁé—g;ice T
1984 average year 1984 average—gear
cattle 600,00 1025,00 -~ 800, Q0
goats 90,00 125,00 80,00 11G,00
sheep 120,00 133,00 100,00 95,00
poultry 20,00 35,00 20,00 25,00

Source: 3urvey.

Table 4.5.4 1lists the means of selling and purchasing prices of the

different species in the draught year 1984 and at average. Not

taken

into account is the ageing of the livestock and the fluctuation gf the

price with it. Also no differentiation to regions is made. But it

may be

clear that although cattle has a peference over goats and sheep the
latter are more adjusted to the dryer eastern part of the area and
consequent of this the relative price of the goats and sheep grows 1in
comparison with the price of cattle. The high prices of sheep in 1984 is
due to farmers who sold or bought early in the vear. Besides the selling
and purchasing of sheep is less practicised then that of goats ahd so
the number of figures to estimate the prices of the sheep in 1984 is

very small. In the region around Kanjuki it is very common to exchange
goats for cattle and of course the other way round. The price in| this
region 1is one cow for vife goats. In Kaanwa one cow equals about| seven

goats but exchange in kind is here very rare.

4.6 Farm and coff-farm incone

4.6.1 Introduction

The following main forms of farm and off-farm income are to distinguish.
First the selling of food- and cashcrops on nearby markets. Second the
trading in charcoal. Third the beekeeping and fourth off-farm income out

of casual or permanent employment off the farm. All these types a
charaterise by forming no structural part of the farming system i
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area. More than half of the households have no off-farm income -
And so for them the only way of getting disposal of cash is by g
iivestock and/or their cultivated cash crops. Striking is ths
meaning of the off-farm incone, espescially the forms of the cl
trading and the beekeeping, in the Kaara Ka Mbabu region is of
more importance then in the other regions. Undoubtedly this is ¢
marginality of the farming recources of this region in comparisor
the other two regions (see herefore chapter 4.3).

The marketing of the foodcrops is a typical women's work. The woms
their crops at the most nearby market. The trading in charcoal =z
beekeeping however is fullly men's work.

4.6.2 Marketing of food crops

In a way this is not a pure type of off-farm income but becaus
farming type in the area iz to define as subsistence farming

Justified to treat the selling of grown food crops as a form of of
income. Going from west to east in the area the marketing of food
becomes more incidental. aAfter the harvesting of the foodcrops thsg
be estimated by the household what part of it can be sold. Simg
withdrawing the part needed for home consumption. Mostly the hary
not even enough for the latter and so there will be no selling af
The average prices of the foodcrops bought and sold at the marks
the area are listed in Table 4.6.2 There has to be kept in mind tH
food scarcety, i.e. bad harvests, the prices of the foodcrops ris
sharp and then most of the households with shortnesses can't
themselves anymore to buy the needed foodcrops and start consumi
whatever they can lay hands on with of course the expected rise i
kinds of human ailments.

Table 4.6.2 Average local market prices of foodcrops

foodcrop average price foodcrop average pri
maize 4,00 cabbages 4,00
beans 8,60 carrots 3,50
mililet 6,80 tomatoes 4,00
sorghum 5,00 bananas 2,50
green grams 11,10 eng. potatoes 3,80
pigeon pea 8,00 swe. potatoes 2,00
cow pea 7,00 onions/kales 6,00

All praices are in Ksh per kilogram.
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Source: Agricultural Extension Officer., Chuka and Survey.

4.6.3 Trading in charcoal

Trading in charcoal is only found in the region around Kaara Ka
But 1in this region it is a relative often practicised form of off
income. Due to the thick ground covering of shrubs and small tred
is the exquisite area for this type of trading. ©Off all the hous
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in this least populated region of the area a quarter trades in charcoal.

You can buy one bag charcoal from about 60 kilograms for Ksh 20
25,00. The households which practicise this trading do it serious
prodution of 80 bags a vear is pretty common. The replanting of
for charcoal is also practicised. This also counts for the Kaany
Kanjuki region because all the households in these area organis
charcoal needed for home consumption themselves. Only in the &
region the replanted trees don't do well because of the
draughtness.

4.6.4 Beekeeping

One third of all the intervieuwed households in the area keep bes
Like the traders in charcocal, most of them are concentrated in the
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hives.
Kaara

Ka Mbabu region. In this region also the number of beehivges per

household exceeds those in the regions of Raanwa and Kanjuki,

as is

clearly shown in Table 4.6.4. Qut of the table it is to conclude that

- Table 4.6.4 Distribution of beekeeping households and the numbers of

beehives in the area

percentagé—of

number of beehives

beekeeping — o
region households total producing not producing
Kaanwa 35 7 1 &
Kaara Ka Mbabu 45 78 48 30
Kanjuki 20 15 10 s
éaarce: Su;veyT _______________________ T
the beekeeping in the Kaanwa region makes no sense. The reason fofr this
is hard to find. But possible also in this case, like in the case pf the
meaning of livestock, the landdivision has a negative influence pn the
beekeeping because for a bit of beekeeping you have to cover a pretty
large area with hives. But we lack any information about the meanfing of

beekeeping in the Kaanwa region betfore the landdivision.

For the beekeeping use is only made of traditional hives, hollowed out

treetrunks of about one meter in length and 0,2 to 0,2 meter in

Cross-

section. This use of traditional hives counts for the whole survey| area.
The beekeeping is fully men's work. The preparing, the putting out and

the emptying of the hives, the selling of the honey to a buyer-up pr the
illegal manufacturing of the popular honey-beer.

By selling the raw honey and beeswax to a buyer-up of a table | honey
manufacturing industry the famer gets 20,-- to 25,-- Ksh. per| kilo
honey. However when the farmer decides to brew or let brew beer out of
the honey he can make 25,~- to 30,-- Ksh. out of a kilo honey.| ICRA
estimated for the nearby Tharaka division east of the survey area,| that

of the total honey production in the division 90% was used fo
illegal brewing of honey-beer and only the remaining 10% w

r the
?nt to

refineries (ICRA, 1984}. Probably this counts too for the survey|area.




The reason for this one sided distribution is twofold. Firstly because
of the popularity of the beer and its traditional use by all kipds of
celebrations. Secondly because of the prices tavouring the beer brewing.
this last reason mentioned as second because most of the honey beger is

used for home consumption.

4.6.5 Employment off the farm

Off-farm dincome out of employment off the farm is, although of
for the individual household of a main importance, of minor signif
in the survey area. As shown in Table 4.6.5 only 18% of al
households in the survey area have in one way or another a pep
income through a household member permanent emploved ¢off the farm.
this figure should be treated with care because it includes forn
the farm depending household members, now working and living of
farm, who every month contribute a certain amount of money
household.

Table 4.6.5 Off-farm employment in the survey area

course
icance
1l the
manent
Even
ar on
f the
o the

region permanent casual total
Kaanwa 15 30 45
Kaara Ka Mbabu 15 20 25
Kanjuki 25 20 45
Area 18 24 42

Source: Survey.

The casual off-farm emplovment is according to the figures of sl
more significance then the permanent form although because o
casuality of less meaning. The casual form is off-farm but mostly
the survey area and so more to be seen as the counterpart o
employed labour used by the houeholds in the survey area (C
4.3.3).
Within the permanent employment off the farm it has no u
distinguish between kinds of employment. Firstly because th
significance of this form of employment for the survey area and se
because the Kinds vary very much.
For the distributions of the kinds of casual employments off the
one is referred to Chapter 4.2.3, labour as a resource of the hous
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Appendix 1: CROP LAND UTILIZATION TYP
COTTON MINUS P

I General
Name of crop: cotton

Setting:

~ Agro-ecological Group:-Jaetzold: LM3

and LM5 {(livestock-millet)

~Braun: IIIiI2 a

E DESCRIPTICN FORM

LOUGHING

(main cotton), LM4 (marginall cotton

nd IV1i.

- Type of Farming: smallholders; subsistance farming.
- Size of Farms: . clgss
small medium __large __average __
class size (ha) ¢ 1.0 1.0-3.0 » 3.0 2.69
% of farme in class 16 42 42

Average size of LUT
per farm (ha) 0.46 (reduced

Season: second.
Technology: traditional, low inputs.
Remarks:

Name of LUT: cotton minus ploughing
Abbreviation of LUT:ct-p

CROP LAND UTILIZATION TYPE DESCRIPTION
Name of LUT: cotton minus ploughing

II Eccnomic Aspects

Market orientation: 100% COMMERCIAL
Capital intensity

- class : low

~ value of physical working assets per
- value of physical working assets per

Labour intensit

- class high days
- no. of days per hectare : 229
- no. of days per kg product : 0,51
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Shs
hectare: 2180, -4
kg product: 4, 85




Item Price/unit quantity value
Production: 5,-~ 450 2250, ——-
Inputs:

Planting material: -- - free
Fertilizer: - -— -
Pesticides,etc: 216,40 2 432,80
Costs of hired power: - - -
Var. costs of owned power: -— - 42,90
other: S - ——
Total variable costs: - -— 475,70

Gross Margin Analysis

per hectare 1774,30 _ _ o
per Sh. wvariable costs 3,73
per Sh. physical working capital 0,82
per labour hour / day 7,75

per average size of LUT:
Farm class

small mediunm large
average cultivation size 0,46
gross margin 216,18

CROP LAND UTILIZATION TYPE DESCRIPTION FORM
Name of LUT: cotton minus ploughing

III Agronomic Aspects

Cropping characteristics:

- Annual/permapnent 1i.e. two seasonal

- singite/multiple

- Intercropped with: 67% of the cotton aceage 1s planted plire. The
remainder is not intercropped regular.

~ Rotation: no regular system.

- Cropping index: 200%

- Qther

Cultivation practices:
- Land preparation This is done predominantly in the months Auwgust anc
September. It exists of turning the topsoil (forked

jembe) and weeding by panga or morro. [(Off all

‘cotton~-farmers' 36% did use a plough and |for the

Kanjuki region this figure is even 62.5%.In case of

ploughing, the preparation can be eXecuted |later tc

achieve waterconservation. Moreover ploughing saves

a lot of time and the growing seasor isn't

shortened due to lack of labour. The weeding is

sometimes done by burning.

-~ Cultivations See preparations.
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- Planting/seeding

Is done in the first half of October. W
land is ploughed it is often done straight
the plough; otherwise a panga or morro is
3-5 seeds are put at regular distances (40
measured with a stick, a rope or the feg
cotton ginneries supply the seeds which are
with a copperfungicide. Planting instruct
on the bags of 9 kg which contain the v
UKA/59/240, UKA/59/540, UKA/59/520 or Bak
The first variety occurs most.

hen the
behind
used and
X 80cm,
t}. the
dressed
icns are
arieties
iba 75.

- Weeding

The first weeding is done 1-2 weeks after t
of the rains, The crop is weeded slight
intensive than other crops: 2-3 times each
sometimes even four times. This implica
weaedings per year. Panga and morro are t
tools.

—hCrop protection

Cotton is relatively the most intensive
crop; of all farmers 66% applied chemic
contolling insects. Especialy Calidea dreg
major pest during the survey besides sever
and worms. In spite of the sprayving, normal
per season, the insects form one of the mail

he onset
ly more
season,
tes 4-5
he only

5ls for
1i was a
al bugs.
ly twice
n yield-

reducing factors. Rainfall is optimal in the Kanju-

ki region.

- Harvesting

- Processing

Source and use

of power: Largely human power.

This 1is totaly done by hand. The first
always vields less than the second (about
the second harvest). Per vear vear vields
675 kg/ha are reached, 400-500 kgs/ha avera
regular intervals the cotton is picked by h
collected by the cotton board. The board
abaot four times per year in several wvill
each location.This board differentiat
qualities and the farmers must keep them se

harvest
1/3 of
of 150~
gely. At
and, and
collects
ages of
es two
parated.

The harvest 1is done in two periods of the year:

July-September and Februari- March.

The cotton 1is processed in ginneries
products are mainly for export.

éﬁd the
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COTTON PLUS PLOUGHING

I General
Name of crop: cotton

Setting:

- Agro-ecological Group:-Jaetzoeld: LM3 (main cotton},
and LM5 (livestock-millet).

-Braun: III2 and IVi.

LM4 (marginal

- Type of Farming: smallheolders; subsistance farminsg.
-~ Size of Farms:  __ class _
_.-small _ medium __large __average
class size (ha) ¢ 1.0 1.0-3.0 »» 3.0 3.67
% of farms in class 20 60 20

per farm {ha) 0.82 (reduced to pure cropping).

Season: second.
Technology: traditional, loﬁ inputs.
Remarks:

Name of LUT: cotton plus ploughing
Abbreviation of LUT:ct+p

CROP LAND UTILIZATION TYPE DESCRIPTION FORM
Name of LUT: cotton plus ploughing

II Economic Aspects

Market orientation: 100% COMMERCIAL

Capital intensity

-~ class : low

- value of physical working assets per hectare:

- value of physical working assets per kg product:

Shs.

2630, -~

- ¢lass : high days
- no. of days per hectare : 192 (187)
no. of days per kg product 0,43 (0,42)
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Production and Inputs per hectare

Itenm Price/unit quantity vajue
Production: 5,00 450 2250, --
Inputs:

Planting material: free
Fertilizer: - —— -
Pesticides ,etc: 216,40 2 432,80
Costs of hired power: (300,--) (1) ({300,--)
var. costs of owned power: - - 247,20
other: —-= - -
Total variable costs: 680,~--| (732,80}
Gross Margin Analysis

per_ hectare 1570, --_ _(1517,20)
per Sh. variable costs 2,31 (2,07)

per 5Sh. physical working capital 0,60 (0,75}

per labour hour / day 2,18 (8,11}

per average size of LUT:
Farm class

small medium lérge
"average cultivation size 0,82
gross margin 1287.,40 (1244,10)

x

Figures in brackets are meant for plough hire.

CROP LAND UTILIZATION TYPE DESCRIPTION FORM
Name of LUT: cotton plus ploughing

III Agronomic Aspects

Cropping characteristics:

- Annual/permarnent 1.e. two seascnal.

- Simgie/multiple

- Intercropped with: 67%2 of the cotton aceage is planted pure. The
remainder is not intercropped regular.

- Rotation: no regular systen.

- Cropping index: 2007%.

- Qther

Cultivation practices: T T

- Land preparation This 1is done predominantly in the months August and
September. It exists of turning the topsoil (forked
jembe) and weeding by panga or morro. Of all

‘cotton-~farmers' 36% did use a plough and for the
Kanjuki region this figure is even 62.5%. The farms
making use of o plough, are nearly always |larger
than those who don't. One cannot say that the
decission for ploughing depends on cottord. The
weeding is sometimes done by burning.




- Cultivatzons

Planting/seeding

S5ee preparations.

Is
morroe i

or the f

instruct
the vari

done

in the first half of October.

& used and 3-5 seeds are
distances (40 x 80cm, measured with a stick,
the cotton ginneries supply th
which are dressed with a copperfungicide. P
are on the bags of 9 kg which

eet).

ions
eties

UKA/59/240,

UKA/59/540,

put

at

UKA

or Bakiba 75. The first variety occurs most.

A panga or

resular
a rope
= seeds
Lanting
contain
$9/520

- Weeding

The first weeding is done 1-2 weeks after th
The crop is weeded
intensive than other crops:
s aven

of the

sometime
weedings
tools.

rain

per

s.

four times.

vear.

This

slightl

2-3 times each

implicat

Panga and morro are th

- Crop protection

- Harvesting

Ccotton
crop: o

major
and
form

wor
on

is
f al

ms.
e of

1

relatively the most

farmers 66% applied
contolling insects.

the

intensive

chemica

Especialy Calidea dregi

main

pest during the survey besides severa
In spite of the spraying,
yield-reducing f

the

Rainfall is optimal in the Kanjuki region.

This
always

the second harvest).
675 kgs/ha are reached,

collecte

spraved
ts for
i Was a
L bugs
insects
RCLOrS.

vields

is totally done by hand.

TEe

first

less than the second (about

Per vear vear vields o
400-500 kg/ha averagely. At
regular intervals the cotton is picked by hand,

d by the cotton board. The board c

about four times a year in several villages
board differentiates
farmers

location
and the

.This

must KkKeep

September and Februari- March.

The cot

them

two qu

separate
harvest is done in two periods of the

year:

harvest
L/3 of
F 150-

and
bl lects
bt each
slities
i. The
July-

ton

is

pr

ocessed in

ginneries a

products are mainly for export.

hd the

power for ploughing.




I General
Name of crop: maize

Setting:
- Agro-ecological Group:
- Type of Farming:

- Size of Farms:

MAIZE

all AE/AC-groups of both Jaetzold and Braun

¢class size (ha}
% of farms in class

smallholders; subsistance farming.
class ____
small medium___large __average ___
< 1.0 1.0-3.0 > 3.0 2.43
<Y a2 12

Average size of LUT

per farm (haj 0.30 (reduced to pure cropping).
Season: first.
Technology: Traditional, low inputs.
Remarks:
Name of LUT: maize

Abbreviation of LUT:ma

CROP LAND UTILIZATION TYPE DESCRIPTION
Nane of LUT: maize

II Economic Aspects

Market orientation:
Capital intensity

- ¢class low

- value of physical working assets per
- value of physical working assets per

Labour_ intensity

Subsistence, rests

FORM

sold on the local market.

Shs.
hectare: 230,-1
kg product: 0, 3¢

- ¢lass high davs
- no. of days per hectare 203
- no. of days per kg product g, 34
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per hectare

Iitem Price/unit quantity vallue
Production: 2,61 600 1b66, ——
Inputs:
Planting material: 2,61 2 5,22
Fertilizer: - - -
Pesticides ,etc: -— - -
Costs of hired power: -— -— -
var. costs of owned power: -— - 42,90
other: —— - -
Total variable coste: 48,12
Gross Margin Analysis
per hectare _ i517.88
per Sh. wvariable costs 31,54
per Sh. physical working capital 6,60
per labour hour / day 7,48
per average size of LUT:
Farm class

small medium large
average cultivation size 0,30
Eross margin 455, 36

CROP LAND UTILIZATION TYPE DESCRIPTION FORM
Name of LUT: maize

III Agronomic Aspects

Cropping characteristics:

- Annual/permanent: i.e. one seasonal.
- Singie/multiple:
- Intercropped with: only 28% planted pure,

various

- Rotation: no regular systems.
- Cropping index: 200%
- Other

50 mostly intercropped
crops like a leguminose
cotton and sometimes with another cereal.

{ofteny,

with

tobacco,

Cultfvation practices:
- Land preparation The

clearing
weeds, loosening

times making lines.
forked jembe,
in the stony areas).
drier =zcnes.
the soil at this stage.

- Cultivations

preparation of maize is done in either Js
Februari or August/September.
the croprests of last
and turning the topsecil and

The loosening is done by jd
the weeding is done by panga (or
Ploughing is restricted
When manure is applied,

The main activit]
geason, remoy

anuari/
es are
ral of
some-~
rmbe or
norro
to the

it is mixed with




Planting/seeding

In

lin
per
The
tho

March

as,

stand.
only

se seed

and October before the rains.
two =seeds per hole which results in 1-2

Usua

Hand panga and morro are the used

selection
s that o

of the
riginate

cob. Average spacing in pure

seeds exi

sts of

from the middle

stand: 40

- Weeding

Pérformed each seagon twice.
after the onset of the rains

mor

ro.

:—Crog_progection

Fiv
pes

e
ts

{nota

termites and grasshoppers),
apply anything or simply a soil-ash mixture.

bus

hy

x 100 ¢

Liy on
stalks
tools.
"taking
bf the
ull

The first time 1-
with either a pan

farmers out of 18 did apply
and diseases

bly

2 weeks
Za or a

chemicals-
stalkborers,

but the majority

areas 1it's very labour intensive to chas

the monkeys with stones or arrow and bow.

- Harvesting

Processing

pea

ks

in July/August and Januari.

against

ants,
didn't
In the
e away

planting

The ripe s

taken from the totaly withered plants by hand

a

knife.

The stalks are used to feed the cati

one makes trashlines of it to prevent soileros

Aft
the
in

the

er

seeds.
small

trees.

with beans one makes

harvesting the complete cobs are dried
This 1is done by sun.
(elevated) huts or the cobs are
The grains are either cooked

'gither

The pr

i ]

oduct is

(t

of it} or grinds

nani;

L,  with
obg are
or with
rle or
1 O .

stored
zed in
sgether
2d |




SORGHUM

I General

Name of crop: sorghum

Setting:

- Agro-ecological Group:-Jaetzold: UM3 (marg.coffee), LM3 (copton
(marg.cotton), LMS (midl.livestock-millet
{lowl.livestock-millet).

-Braun: I12, IIiz, IIIi, Iv2, Ivi and V.
- Type of Farming: smallholders; subsistence farming.
- Size of Farms: class e o
__small medium large average _ __
class size (ha) < 1.0 1.0-3.0 > 3.0 2.66
% of farms 1in class 40 33 27

Average size of LUT

per farm {ha) 0.22 (reduced to pure Ccropping}

Season: first.

Technology: low inputs

Remarks: Of sorshum can be distinguished roughly two types: the r
white types with an open panicle on the one side and the ¢
types on the other side. The latter types can have a 'goos
and their grains are mostly white, although red and even
varieties were encountered. The 'open' types are normall
seasonal, planted once a year and ratooned. They occur e€sp.

less drier zones {(Jaetzold: UM3 and LM3; Braun: II and I
more drought resistant 'compact' types are not ratooned,
twice a year and prefer the drier areas (Jaetzold: LM4, L

and to a less exXtent LM3;
zone III).

Braun: IV and V and to a less

Name of LUT: sorghum

Abbreviation of LUT: so

CROP LAND UTILIZATION TYPE DESCRIPTION FORM
Name of LUT: sorghum

II Economic Aspects

Capital intensity

- class low Shs .

- value of physical working assets per hectare: 230, --
- value of physical working assets per kg product: 0,43
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Labour intensity
- class high days
- no. of days per hectare : 137
- no. of days per kg product 0,25
Production and Inputs per hectare
Item Price/unit quantity vallue
Production: 5,26 540 2850
Inputs:
Planting material:- 5,26 2 10,52
Fertilizer: -- —-— -—
Pesticides,etc: - - -—
Costs of hired power: - - --
Var. costs of owned power: - - 42,90
other: - - -
Total variable costs: 53,42
Gross Margin Analysis
per_hectare 2796,58 — _
per Sh. variable costs 52,35
per Sh. physical working capital 12,16
per labour hour / day 20,41
per average size of LUT:
Farm class
small medium large
average cultivation size 0,22
Eross margin 615,25
CROP LAND UTILIZATION TYPE DESCRIPTION FORM
Name of LUT: sorghum
I1II Agronomic Aspects
Cropping characterlstlcs -
- Annual /permanens - 'open' sorghum two seasgsonal.
~ 'compact’ sorghum one seasonal.
- Sipgte/multiple
- Intercropped with: predominantly with leguminosae like pigeon pea,
cowpea and green gram or sometimes with millet or
maize.

Rotation: a combination with sorghum was in about half ¢f the
cases followed by again a cereal and in 1/3 ¢of the
cases a leguminose followed.

Cropping index: - 'open' 100%.

- ‘compact' 200%.

Other

Cultivation practices: T T

Land preparation The preparation is done in either Februari or
September and exists of weeding and loosening lof the
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soil with a panga or a (forked-) Jjembe. Soi
only a weeding is done with a panga oOr a
Ridges are never made, manure is hardly ever a

netimes
norro.
pplied.

- Cultivations

See p;eparations.

- PlaEEing/seeding

Sg;g
crop

always done before the rains.
planted in rows between rows of other
spacing 1is irregular.
the dominating crop of a plot.
mostly altenated by 2-4 rows of other crop
selection of the seeds 1is done by the
himself: he Jjust takes the healthiest and
seeds or buys them on the local market. No
were encountered. The 'open' type is planted
yvear with no preference for either March or O
and the 'compact' type is planted twice a year
without preference with respect to the seas
other tools than panga or morro were used.

A row of sorg

- Weeding

num  is
=. The

It is very rare that sorghum is

is
The
farmer
higgest
nybrids
once  a
ctober,
, also
DT . No

num

-
=

Within a growing season two weedzﬁgs are
of which the first is done 2-3 weeks after the
of the rains. Again only usSing panga or morro.

- Crop protection

perft

The crop protection is a very neglected subje
is hard to find a sorghumplant without any dis
insects. Egpecialy Coletotrichum,
(both with severe neccroses)} and Claviceps
phala (which was called 'the honey disease’
farmers) occurred very much. The latter dise
‘controlled’ by applying honey on the panicle
to bacterial and fungal diseases, sorghum wa
attacked by insects but only 3 out of 16 farme;
actually spray (ambush, polytrin, ribcord).

m

- Harvesting

Processing

"“Not

The wives of the farmers do it in three o
stages in the periods June-August and december
ari. The open types are ratooned after one
season and no harvest is obtained after this
season, but it has the advantage of many tille
30) next season. The farmers use a knife and
for harvesting. First they cut (panga) the sta)
remove afterwards the panicles (knife). The
remain on the land and are used for trashlining

L. It
=aSe Oor

Helminthosporium

Lcroce-
by the
ase was
=25, Next
5 also
rs  did

I more

-febru-

growing

first
rs (10-
A panga
i ke and
stalks

o -

trashed, winnows
coarsely in a hollow trunk by using a
or between stones. Hereafter the sorghum is
ted. The people think non-fermented sorghum is
unpalatable.

The sorghum is dried by sun,
Erinded

Source and use

of power:

Human power only.
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BULRUSH MILLET

I General

Name of crop: bulrush millet.

Setting:

- Agro-ecological Group: - Jaetzold: LM3 (cotton), LM4 (marg.cottom), LMS
{(midl.livestock-millet), IL5 {interm.lowl.live-
st.millet).

- Braun: [II2, 1IIi, Iv2, IVl and V.
~ Type of Farming: smallholders; subsistence farming.
- Size of Farms: clags
: small medium large average
class size (ha) « 1.0 1.0-3.0 > 2.0 1.91
% of farms in this class 47 40 13
Average size of LUT T
per farm (ha) 0.18 (reduced to pure cropping)

Season: first.
Technology: traditional,low inputs.

Remarks: fifth important crop after cotton, maize, sorghum, and pigegn pea.
(with respect to the acreage)

Name of LUT: bulrush miliet
Abbreviation of LUT: mi

CROP LAND UTILIZATION TYPE DESCRIFPTION FORM
Name of LUT: bulrush millet

I Economic Aspects

Market_orientation: Subsistence, rests sold on the local market.
Capital intensity

- class : low Shs .

- value of physical working assets per hectare: 230, --

- value of physical working assets per kg product: 0,64
Labour_intensity_ ___ ______ T R
- ¢lass high days

- no. of days per hectare : 134

- no. of days per kg product 0,37
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Produztion and Inputs per hectare

ITtem ) Price/unit quantity value
Production: 5,27 360 1800, --
Inputs:

Planting material: 5,27 2 10,54
Fertilizer: -— - S

Pesticides,etc: - _ —_—
Costs of hired power: - R —_—

Var. costs of owned power: - - 42,90
other: , - - -
Total variable costs: 53,44

Gross Eargin Analysis

per hectare_ _ 1846,56 _ o _
per Sh. variable costs 34,55
per Sh. physical working capital 8,03
per labour hour / day 13,78

per average size ¢of LUT:
Farm class

small medium larege
avéerage cultivation size 0,18
gross margin 332,38

CROP LAND UTILIZATION TYPE DESCRIPTION FORM
Name of LUT: bulrush millet

III Agronomic Aspects

Cropping characteristics:

- Annual /permanent

- Singilie/multiple

- Intercropped with: predominantly a leguminose but also with sorghum or
maize,

'~ Rotation: a combination with millet is most frequently followed
by a combination of a leguminose or a cereal.

- Cropping index: 200%

- Qther

Cultivation practices:

- Land preparation The preparation exists of weeding, removing croprests
‘ and loosening the =so0il. Tools: panga, {forked-)

jembe, and in Kanjuki occasionaly a plough. [t is

done in August-September or in Januari-Februari.

Applying manure is not common.

- Cultivations See preparation.
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- Plaﬁzing/seeding

%Eere is no preference for the first or the
season as often stated in the literature.

second
The

planting is done in March or Cctober. It ig dgne with

a panga, sometimes stiraight behind the plough
alwave before the onset of the rains. After 3

., and
period

of famine the seed is bought on the local market, but

mostly the farmers select from their own stock.
planted pure the average spacing is 85x100cm
about 10- 20 tillers per tussock. The tilleni
dependent of the spacing.

- Weeding

When
with
ng is

Two weedings are performed, the first 2-4 weeks

after

the onset of the rainsg, and usually the panga or

morro are used for this purpose.

- Crop protection

Various kinds of insects attack the crop, but
out of 14 farmers used chemicals. The [’
disease' (Claviceps microcephala, ergot) is a
fungal disease. Squirrels and esp. birds are a
threat for the crop. The birds like millet
than sorghum, as it hasn't the bitter taste of
sorghum varieties. The crop is often guarded
person to prevent the birds from eating, but 1
bird-traps, this is not always effective.

only 2
honey
major
severe
better

some
by a
ke the

- Harvesging The harvest 1is deone in June or July and for the
second season in Januari-Februari. Like Sorghum, it
is deone 1in stages in stead of harvesting alll the
spikes at once. The gpikes are cut off and puft in a
bag. The stalks remain on the land.

~ Processing  The millet is trashed with a stick when dfy and
winnowed hereafter. Normally it is cooked, but some
people like to make beer of it.

Source and use of power: Mainly human power. T T




I General

TOBACCO

Name of crop: tobacco.
Setting:
- Agro-ecological Group: - Jaetzold: LM3 (main cotton zone).
- Braun: IIZ2/I1Iz.
- Type of Farming: traditional smallholders; subsistance farming.
- Size of Farms: class ——
__small __ medium __large _average_ _ _ |

class size (ha) ¢ 1.0 1.0-3.0 > 3.0 1.85

% of farms in this class 11 66 22

Avérage size of LUT o

per farm {ha) 0.023 ha {reeduced to pure cropping).

Season: =second.

Technology: traditicnal, low inputs.

Remarks:

Name of LUT:

CROP LAND UTILIZATION TYPE DESCRIPTION FORM
tobacco

Name of LUT:

II Economic Aspects

Market_orientation: 100% COMMERCIAL

tobacco
Abbreviation of LUT: to

Capital intensity

- class : low Shs.

- value of physical working assets per hectare: 230, -~
- value of physical working assets per kg product: 0,32
Labour_ intensity o e

- ¢class : high days

- no. of days per hectare : 225

- no. of days per kg product : 0,31
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Production and Inputs per hectare

Item Price/unit gquantity value
Production: 12,50 726 9075, --
Inputs;

Planting material: - - -—
Fertilizer: - - -
Pesticides,etc: - _ —_
Costs of hired power: - - -
Var. costs of owned power: - -— 42,90
other: - —_ -
Total variable costs: 412,90
Gross Margin Analysis

per_hectare_ _____ 032,70 __
per Sh. variable costs 210,54

per Sh. physical working capital 39,27

per labour hour / day 40,14

per average size of LUT:

average cultivation size
ETross margin

CROP LAND UTILIZATION TYPE DESCRIPTION FORM

Name of LUT: tobacco

III Agronomic Aspects

Cropping characteristics:

- Annual/permanens

- sSingle/multiple

- Intercropped with:

-~ Rotation: irregular,

- Cropping index: 200%.

- Other: tobacco is
the rains

Farm class
small medium large
0,023

207,73

tobacco is grown as a two seasonal crop.

predominantly maize in alternating rows.
mostly an intercrop of maize and tobacco.

transplanted
from the nurseries to the field. Then the
plants are about 20 cn.

one month after the onset of

Cultivation practices:
- Land preparation
a forked jembe.

tanced by using a stick or rope.

Loosening and turning of the topsoil with a jeLbe or

Making ridges which are regular dis-

- Cultivatioﬁs

Seea prepggatian.
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- Planting/seeding

ry {(mostly situated near a river).
the plants are
weeding is performed.
transplanting is done.
ted in the second season { QOcty.
of the tobacco of the former year and are of
variety.
planted pure.

In this

When the rains

- Weeding

The seeds are sown in a very fine seadbed iﬁwg

intensively taken care of &nd
stant,
Tobacco is predominantily plan-
The seeds orjiginate

nursery
one
the

a local

An estimation of the spacing: S0x100cm when

Two weedings in the first, and two weedings

second season.

in the

Together with the weeding in the nur-

- Crop protection

sery, this makes a total of 5 weedings. Thg first
weeding is done 1-3 weeks after the rains. No other
tools than a panga were encountered.

Neglecgzgle. No chemicals are used. Sometimes aEE_IE

applied to prevent attacks of insects.

- Harvesting

- Processing

Source and use of power:

Twice per year,
harvest during Januari-march,
till October.
leaves are of better quality than the lower
To suspress the generative development, the
and plant-tops are often removed.

but at irregular intervals: The first
the second from
The harvest is done by hands. The upper

June

leaves.
flowers

The leaves
After drving,
times sheep-0il is added to get a mild
product 1s grinded into snuff and it is sold
local market. '

hanging

Entirely human labour, no animal power.
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Appendix 2: TIME TABLE

First phase: PREPARATION, from 17/06 to 29/07.

Subject: Period:

twk. liwk. 2lwk. 3iwk. 4iwk. S5iwk. 6]
117/06124/06,01/07108/07115/07,22/07:

Orientation = 1-=~~-- —

Planning
Informal Survey

Questionairre

* firgt draft
testing
final draft
multiplication

N W

Sampling
* aerophotographic
interpretation
* actual sampling

Preparation
fieldwork

Second phase: FIELDWORK, from 29/07 to 23/09.

Subject: Period:

Wk, 7wk, 8iwk. 9wk .10jwk.11iwk.12/wk.123jwk.14
F29/07.05/08112/08119/08126/08102/09109/09116/09

3 1 1 1
] i ] ’
Interviewing e R RS - . ! ' !
# of interviews V24442122 124442,22 [ 246442 122 :
I 1 ] 1 1 1 i 1
1 I I [] 1 1 T 1]
Measuring H b e [ ! R,
# of measured farms | 331, i 331 ' i 3314 y
; : ; ' : : : : .
Spilcheck ' : : : i ' : e
# of checked farms : : : : H ; V7770
' 1 [] 1 1 i 3 ] 1
: :' ! E :' % -, :' :
Heoliday Mombassa ' : H : i m——— : : :
' : ¢ / i \ ¥ H f
i ' : H h 1 ; : ;
Area i ——Kaanwa--~!--Kaara----, --Kan\ \Njuki-|




Third phase: ANALYSING and REPORTING, from 23/09 to 16/12.

Subject: Period:

iwk.14iwk.15/wk.16iwk.17,wk.18iwk. 19!
116/09123/09:30/09107/10314/10:121/10

3 ¥
} t
13 1

i 1]
] 1

Tabulation H —_—————— ' /
i :
1 1
1

Analysis

Report Writing

Analysis
Report Writing
Field Checks

Lut Descriptions




Appendix 3.

QUESTIONNAIRE
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 LUTKOEK

© name mzee
date

farmcode
iNterviewer
“suplocation




LAND

SHAMBH

2 |3

QIZE (#PCRES)

| DISTRNCE FRoi HettesTian

e

[ FARMERS LAND fririe)

BOWs HT

INHERITED

BORROWYED LAMD

RENT PreD

£R5H

Wiod

" -"‘f;_"_; . BORROWED FREE

- FARMED RY Tris HY

NOT FARNED

i

RENTED-OWT

ThRUOW

OTHER

faT °-6 %

GRAENT

m_z-cé%_.

Going 16- 30 %

STeeP r>30%

REMARKS
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“| GRASS STRIPS
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3. | [Tty Corposition
|iviNG oN FRRM
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© - —worw 1 |
o AALLABLITY |- | 21 @ | MO | RiM | SEC.
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MZEE | \\ ' N -
.| WiFEL) NzZEE |
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el NN NN
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Appendix 4 CROP REQUIREMENTS

Appendix 4.1 Moisture range of crops

tea

sugarcane

banana

coanuanm

!
I
Iri1eh patatoes |
]

D Ll S b A R

pyrethrum

Titrus

pineapple

—t ] el | 4

coffee

I
tobacoo I

A ey A s PP Y . W e e Sy it g e . e e

fingermillet

e e 2 i e e

cotton

beans

zunt lower

sweet patatoe }
I
I

g . e A

Covpea T -

qroundnut

ango

[ 3tdp 3L

i1=zal

o e T ey L ———— e o ks e e S o oy o Yo e o e iy S e et b e e e

ar ams
cEEtor

fr— | —ts Je]—F = —t A=

Cassavy

maize

A TR e T T s T s e i e i s e B8 Pt A oy e A M gt . W o o

pigeon pea

bulrush millet -

I
I
|
I
f
|
zorghum ] -
I
}
|
I
|
1

o — p—vq—t 4+ 3+—1-

6 20 30 40

. moisture gvailabilities r/E0 in 4 }
source: Exploratory Soil Survey Report £, KSS
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Appendix 4.2 Temperature range of some crops

i0 12 14 16 1z 20 22 24 26 28 30
pawp aw RSP, SN PP
bulrush millet
cotton .
Robusta coffee —
cassava

cowpes

groundnut
sugarcane
mango .
pigeon pea i mlaa

tobacco
sisal
banana o = ot ot
cocoyam
citrus
- —— SV AVEIT: SV PP SR S 5 I SN =1 -
Arabica coffee b -
beans b e | 4
castor
pineapple
tea :
————————————————————————————————— F————-r-.——.—.-_———.F__——---._——-L-.-_——-;-—...——-r—-.—- = -
sweet patatee
fingermillet
sorghum

maize ——r————
sunflower
Irish patatoe

10 12 14 15 18

3]
s
N
)%
[y
B
r
o
ra
[an]
)
(o)

Temperature inOC
source: J.D. Acland 1971
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AppendixX 4.2 BSoil requirements of some crops

crop__.___.__preferred texture pH drainage remarks________ | _____
maize {(light to) $5.5-8.0 free draining not on very acid|socils
medium not on water logging
soils, at least mode-
rately fertile so¢ils
bulrush light to medium 5.0-8.0 well drained drought resistant,
millet tolerates salanity
sorghun medium to heavy 4.5-8.5 moderately low to moderately
well to well fertile soills
cowpeas light 5.0-7.5 free draining drought resistant
green gr medium 6.0-7.5 well drained drought resistant
beans medium 6.0-7.5 free draining not drought resistant,
needs moist soil
throughout the growing
period
pigecn pea light 5.0-7.5 free draining fairly drought
resistant
sunflower medium (heavy) 6.0-8.0 moderately very drought
resistant
8w potatoe wide range various various but drought resistant,
on ridges needs moderately
in swanmps fertile soils
potato light to medium 4.5-8.0 free draining not so drought re-

sistant, needs good

supply of nutrrients

cassava light to medium variocus free draining very drought resils-
tant, not on stony

or shallow soils,

sensitive to impeded

drainage, thrives

also on less fertlile

soills
cocovam light to medium 4.5-8.0 tolerates grows well on river-
(C. antigquorum} waterlogging banks, demands a
fertile soil
cotton medium to heavy 6.0-8.0 well drained, tolerates salanity
sensitive to (0.5-0.6%), modera-

impeded drain. tely to highly fer-
tile soils, should
contain bor

' bananas light to medium 5.0-7.0 well to fertile volcanic or
moderately alluvial soils are
well drained best, with adequate

gereation
coffee medium 5.3-6.0 tree draining so0il must allow
(Arabica) reasonable water-

retention, CaCo3
¢ 1% of fine earth
and Cas04 <« 0.5%

o.f.e.
tobacco medium (5.0) well drained not on heavy and
5.5%5-6.5 saline soils CaCoz

¢1% and CasS0O ¢Q.5%

%4
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tea medium 4. free draining soil must have a
) good water retain-
ingcapacity. CaCo3

and Cas04

content must be (nil

sisal medium 5.5-7.5 well to mode- cambered beds orn
rately drained ditches on heavy

. solls

citrus light to medium 5.0~-7.0 well drained needs proper area-
{sppP.) tion, sensitive |to
impeded drainage,

fertility

moderate to high

castor medium 6.0-7.5 free draining moderately drought
resistant, not

on saline soils

sugarcane light to medium 5.0-7.0 mod. well to moderately fertile
well drained solils, sensitive

to_waterlogging |

source: Jaetzold
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Appendix 4.4

Agro-climatological croplist

growing crop/s/variety av # of days to alt. according
period variety phys maturity/ to gr.period
to harvest in meters

s/vs maize/v.e., mat.: 75 - 85/ 700 -~1500m
drvland comp. 85 -100

s maize/e.mat. 85 105/ 700 -1500
Katumani B 100-120

s/m ditto 105-135/ 1500-1900

120-150

s bulrush mil. 70 - 90 0-1250

m ditto 120-1590 0-1250

vs sorghum v.e.mat. 75 -105 0-15/1800
[5 8595

s sorghum (Serena) 85 -11i0 0-15/1800

s/m sorghum m.mat. 100-130 0-15/1800

bimodal sorghum: ratoon 90 -115+90-110 0-15/1800

vs/s cowpeas/e. mat: 70 -90 0-1500
Katuli

s/m cowpeas 90 -120 0-1500

vs/S green gram 75 - 90 0-1200

s green gram 90 -1009 1200-1500

s beans (e.g. Rose-~ 80 -100 700 -1500
COCO}

s/m pigeon peas 422 110-130 0-1500

1/v1 pigeon p. bimodal 180-260 0-1500

vs/s sunflower: Russ. 75 - 85 0-1500
dwarf wvar.

s sunflower: issanka 80 - 90 0-1500

vs sSW. potat v.e.mat. 60 - 90 0-1800

nm/per. sSW. potat m.mat. 120-180 g-1800Q

per. cassava 540-720 0~-1500

per. taro »365 0-1800

vi/1l cotton bimodal 240-300 0-1400

per. cotrfee Arabica > 365 1500-2100

per. banana 365-540 0-1800

per. tea »365 1200-2300

source: Jaetzoid 7T TTTTTTTTTTTTTTT

exXxplanation:s=short v=vary e.=early

m=medium per.=perennial mat.=maturing
l=1long ann.av.=annual average
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requirea_aell da
during [growing r
not average!

T 240-450

1300230

1U50~180(
1000-230d
1400-2000

260-450
280-480
220-400
380-800
200-430

220-480
320-590

HIk]

280-500p230-450

190-380

220-450
190-400
200-400
230-430

370-500
500-800
130-330

200-40Q0
350-650
500-900
850-17040

550-950

ann.av.

ann.av.
ann.av.
ann.av.




Appendix 5 DATA ORGANISATION AND ACCESS

The report writing, data basing and analysis have all been done with the
help of a micro-computer. All the information is available on 5 1/4 inch

floppy disks, DS and DD, or mapsheets, which are added to the copy

which

is in possession of Ir. R.A. Schipper, staff member of the Departﬂent of

Development Economics of The Agricultural University of Wageningen.

The Report.

The last version of the report is written in Word Star, MsDos 2.11. The
report is divided over twoc seperate diks and several files in such a
manner, that an access is guaranteed for all micro computers with a

double disk drive, without overscribing the possible disk-space of
kBytes too gquick. The contents of the disks are as follows:

Disknane Filename Contents

Report a chapl chapter 1
chap2 chapter 2
chap3 chapter 3
chapé4 chapter 4

Report b appendix appendices 1, 2, 4.3, 4.4, 5
contents list of contents
figtab list of figures and tables
litera list of used literature

The Data base.

+ 360

The data base is divided over two ordners and two floppy disks. Oon  the
two disks there are also some simple programmes written in Mbasic and

-

used oniy for first degree counting, multiplying, distracting and
ding techniques on 'clean' dbase files. All the data on the floppy

divi-
disks

are in Dbase (extension .dbf} files of which some are transformed to
‘clean' files (extension .txt). This transformation was necessary to
eXxecute some statistical analvsis. The statistical analysis with the
computer was done with the Statpac =statistical packet. Because for an
analysis of the data especially the basic data from the questionhaires
are required, these data are still obtalnable (see above). The mapsheets

are divided over two ordners with the first ordner containing the

data

concerning land, soils, family, livestock, labour and income, and the
second ordner the data concerning the crops maize, sorghum, millet,
cotton and tobacco. As far as possible all the basic data were filed in
DPbase files. Hereatter the basic data files are listed in correspohdence

with the guestionnaire. Combining the structure of the dbase file

with

the structure of the tables in the questionnaire shows the meanipng of

the data.

Tables Filename disknpame
Questionnaire

1. Land Lutland.dbf database 1
2. Scil conservation Lutsoil .dbt dataﬁase 1

Q2




3. Family composition Lutfamil.dbf database

1

4., Livestock
a. Inventory Liveinve.dbf datpbase 1
b. Inputs Liveinpu.dbf database 1
c. Item Liveitem.dbf datpbase 1
d. Products Liveproa.dbf database 1
Liveprob.dbf database 1
Liveproc.dbf database 1
Liveprob.dbf database 1

5. Crops

The data of the crops are all to be found in ordner 2, with many
small working files on the disk database 2. Here again the advice is
given to study first the composition of the questiconnaire and the
structure of the dbase file.
6. Employed labour

The data of this subject are all to be found in ordner 1. Alsgo these

data are distributed over many small working files on the disk database
2.

7. Off~farm income
See above under 6.
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