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ABSTRACT

This report transports us spatially to four selected Divisions in
Nyeri District in Kenyaj;namely Tetu,Mukuruweini,Othaya and Mathira.
On the scene of action,we will find an evaluation of on-field prac-
ticies and policies regarding the SIDA-sponsored Soil Conservation
Project.The described determination of position was surveyed during
October - December,1984.1t is agriculturally characterized by in-
tensive mixed husbandry on small-scale basis,with tea - in the up-
lands - and coffee - in the lowlands,as main cash crops and which
also strongly dominate the rural economy.The outline map of the
Study Area is dominated by an undulating landscape of volcanic foot-
hill ridges,often with steep hillsides.The peasant’s transformation
of former dense perennial vegetation along the ridge’s slopes into
arable land,has been(and is being) shadowed by an extensive deple-
tion of the soil.With regards to the increasing and manipulating
pressure on the enviromnment caused by man,the great potential abili-
ty of the local rains to cause erosion and the Region’s agricul-
tural importance;soil conservation is of utmost consequence as a

resistance against an ecological and economical breakdown.

The Survey’s methodology has been the following: By random,120 small-
scale farms were selected.Their actual state of soil conservation
activities has been surveyed and recorded;measurable dignities -

by the surveyor and assistants -,and socio-economical and land manage-
ment influences - by interviews with the cultivators.Interpretations
and the field route’s practical implementation have been carried out

due to the assistance by Divisional Agricultural Extension staff.

The technical results are restored to two different conservancy mea-
sures,mechanical protection and bionomic erosion control.In concen-

trate,the following results were achieved:

Fanya Juu’s dominated as terrace works on annually/semipermanently
cultivated land,though 55% of the farms - with areas intended for
food crop production - were not terraced.Slightly more than half of
the surveyed Fanya Juu terraces were judged as inadequate,mainly ow-
ing to insufficient vegetation cover on risers and embankments,and/or

too wide spacing.



In the coffee zones,narrow-based bench terraces were found on 84%
of the farms,on which a quarter of surveyed structures was com-
mented as being effective.The main obstructions to an adequate func-
tion were seen to be unprotected risers and/or inadequate mainte-

nance.

Out of 88 investigated cut-off drains,two major types were dis-
tinguished;channels with closed ends(75%) and'non—closed ends(25%).
16% of the studied structures were judged as being fully adequate.
Slightly more than athird could advantaéeously be replaced with
more Suitablé physical structures.Silted up channels and/or poor
grass cover on embankments were the main sources of insufficient

function.

The lengthening which contributes to a complete disposal system -
waterways - was observed on eight farms.Of these,tho were rubriced

as artificial waterways.

Bionomic erosion control measures and thereto associated possibi-
lities to the protection of the soil,were generally under-utilized.
Given advices concerning crop managemeht wefe mostly accepted with-
in the peasant’s socio-economical frame.The prominent and outside
constraints could be rubriced as ineffective social distribution
of inputs such as mineral fertilizers and improved seeds,and lack
of advisory knowledge and resources.Especially on land cultivated
for food crop production,the tendency of an on-going impoverishment

of the soil”s fertility was obvious.

Which keys to improvements does the report informs about? Let me

briefly summarize:

Mechanical protection works;

A futher extension of adapted terrace works on unprotected land.

- An emphasized effort put on the terrace’s maintenance and stabili-
zation by suitable cover crops.

~ A twist from the present ineffective use of cut-off drains towards
its original purpose,i.e to control run-off originating off the
arable land.

- The introduction of waterway structures adapted to intensive small-

scale farming on steep slopes.



Bionomic erosion control measures;

- A socially effective distpibutionﬂof necessary inputs,such as im;
proved seeds and hingral fertilizers.

- Improved forage systems including species with the ability to bio-
logicaiiy fixate nitrogen.

- A futher integration of woody perennials on arable land,especially
various fruit trees have a ‘good yield potential and favourable

marketing chances.

Agricultural Extension service;

A closer linkage of Home Economic Officers to on-farm planning of

soil conservation activities.

- Co-ordination of the control of run-off from road drainage with
jointly responsible authority.

~ Lay-out and construction of physical works should be in close con-
nection to each other.

-~ An inspection of eventual restrictions of the field advisers actu-

al capacity,such as limited transport facilities,etc.

Training and education;

-~ On-farm demonstrations explaining the very meaning - restrictions
and opportunities-of the separate parts which taken together contri-

" bute to an effective chain of protection.

- Prolonged education(field-oriented) of primary school teachers.

- Training courses directed to the Agricultural Extension staff could
emphasize the teaching of proper levelling techniques and the need
of looking after physical structures.

- Encouraging steps towards the development of manpower within the

Extension Organisation.

Financial policy;

- A more flexible financial policy,adapted to the watershed’s need
notwithstanding the chosen mechanical principle.

- Waterway structures should be given financial prority.

- As long as a proper distribution of tree seedling from the SIDA-

sponsored nursery cannot be guaranteed,money should not be allocated.

The report is concluded by giving signals - from achieved experiences -

to improvements of similar on-field evaluations in the future.




1. Intrpduction

1.1 Background
A decade has passed since Sweden was consulted by the Government

of Kenya to participate in a nationwide soil conservation project.
The invitation has got foothold on Kenyan ground.During the bud-
get year 1984/85,the Swedish International Development Authority
(SIDA) has allocated financial funds for defined soil conserva-
tion efforts in 37 districts out of 41.To the benefit of the un-
initiated,let me briefly mention the policies behind the on-going
project:

The face is turned towards the small-scale farmer.He/She is outer-
most responsible to carry out needed measures on individual land.
Basic support is pressumed to be given as non-coersive advices by
local extension staff and as a supply of planting material.A qui-
deline for the construction of mechanical protection works is to
use appropriate and labour-intensive technology.To tackle prob-
lems within catchment areas crossing individual boundaries,such
as disposal of surface run-off,financial assistance is given.So
far,the project has mainly been concentrated to high potential

areas.

Which aid,and to what extent,is visible by the farmer? Does the
spirit of the project keep its promises,in terms of practical re-
sults? The need of on-field surveys,bearing those questions in
mind,is obvious.However helpful the stipulated thoughts might be,
the leading character is played by the farmer who has to be look-
ed upon with distinct eyes,if any improvements will be transmit-

ted from headquarter to countryside.

Among the findings and recommendations stated by 1980 years’ Swe-
dish review team,l read:

..."The review team considers evaluation to be an important tool
in directing and adjusting the separate activities in the program-

me"...(Soil Conservation in Kenya 1980 review)



.During the last years, a socio-economic- and an economic evalua-
tion of the soil conservation project have been carried out in
scattered parts of Kenya.lLast year,an Agricultural Engineer as-
signed by the Soil and Water Conservation Branch,Ministry of
Agriculture and Livestock Development,Nairobi started to iden-
tify technical constraints based on a questionnaire and survey
on farm level.The aim is to get as many districts as possible

technically evaluated.

And now it's time for the writer to enter the scene.This report
is headed as a Minor Research Task(MRT).It has been made possible
due to the assistance by SIDA and the Swedish University of Agri-
cultural Sciences.Supervisors in Kenya respective Sweden have
been Dr. Lill Lundgren,Regional Soil Conservation Unit/SIDA,Nai-
robi and Professor Janne Ericsson,Faculty of Soil Science/Swedish

University of Agricultural Sciences,Uppsala.

1.2 Objectives

The original objectives to cover were as follows:

~-To carry out a technical evaluation for one district of
Kenya,

-to identify technical problems in connection with the soil
conservation project in the district concerned,

-to recommend solutions for these problems and

-to identify successful technical measures.

Reflexions meanwhile the field survey proceeded pointed in one
direction,the aims had to be broadened.Technical- and non-techni-
cal fields,both are so intimately linked to each other that a se-
paration would darken the announcment of measured results.Hence,
additional objectives have been taken into consideration:
-To identify problems of the implementation of soil conser-
vation practicies in the chosen district and

-to recommend solutions for these problems

Therefore,the original headline "Technical evaluation of soil con-
servation measures in Nyeri District in Kenya" has finally been
changed to "An evaluation of soil conservation practicies in Nyeri

District in Kenya".



1.3 To whom do I write?

To whom do I write? The selected circle of readers will presum-
ably consist of professional soil conservation officers within
Kenya and SIDA.Apart from being a tool inquired for the benefit
of the project,I do hope that my report can find its way to

Nyeri District to stimulate a discussion locally.

2. Methods

This evaluation is mainly based on a questionnaire and field
survey on farm level in Nyeri District.The questionnaire was ori-
ginally elaborated by an Agricultural Engineer at the Soil and
Water Conservation Branch.In its present Form,minér adjustments
have been done to fit the author’s need.(For futher details,see
appendix 111,IV;p.118-133.)

Out of six divisions in Nyeri District,four were chosen as a Study
Area,characterized by intensive small-scale farming of high po-
.tential areas.The region was represented by 120 farms,a quarter

to be covered in each division.A random sample was facilitated
due to the supply of Regional Index Maps and recofds of land own-
ership at the Land Register Office,Nyeri.The selected farms were
stated to be not more than six acres in size.This restriction
could nét be Strictly followed because of difficulties to identi-

fy boundaries of holdings spread over more than one map-sheet.

Except Nyeri Township,all locations within the divisions were
part of the survey.Ten sublocations were chosen to be studied on-
field,distributed and represented according to the geographical
size of each location.The following scheme illustrates the admi-

nistrative units of the Study Area,see also fig.2.1,p.12 :
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Table 2.1 " Administrative units of the Study Area
DIVISION LOCATION SUBLOCATION No.
TETU Aguthi Ithekahuno,Mungaria,Muruguru
Tetu Ichagachiru,Unjiru,Karaihu,
Muthuaini
Thegenge IThithe,Gathuthi
Muhoya’s Thatha
MUKURUWE INI Muhito Mbiyu-ini, Thiha,Muyu
Gikondi Thimu,Karindi
L. Muhito Mutundu,Kariara
. Gethi Ithanji,Kiharo,Muthambi
OTHAYA Othaya Kiandemi,Kihugiru,ltemeini,Gura
Chinga Gikigie,Gathera,Kagongo
Mahiga Kihome,Rukira,Ugachiku
MATHIRA Iriaini Kiaguthu,Chehe
' Konyu Baricho,Gakuyu
Kirimukuyu Ngandu,Mbogoini
Ruguru Gachicka,Karuthi
Magutu Gaikuyu,Gatheru

The field-survey was carried out during the short rains,viz. be-

tween 30th October - 21lst December,1984.The interviewed farmers

of farms

31

29

30

30

(Source:Register Index Maps;Nyeri District)

- a majority being women - gave their views about properties which

could not be evaluated in the field.Local Extension Officers in-

terpreted the discussions.Measurable dignities were controlled by

the surveyor.To illustrate the differences,dimensions of mechani-

cal protection works are easily checked but farm size or crop ro-

tation system is not.

As always when an investigator wants to expose more or less sub-
Jjective occurences,he or she is bound to cause an influence upon

the originally desired.!I belive that the subject "Soil Conserva-

tion",carried to the farmer by Agricultural Extension staff,tends

.to elicit a positive adjustment on the peasant being asked.lThus,’

the major sources of bias might be:



-the subject itself,
-translation difficulties,
-statistical Uncertainity,
-seasonal exposure,
together with an intricate web of interrelations between sur-

veyor,interpreter and farmer.

The period was characterized by rapid plant growth;October®s

bare soils on annually cultivated land were more or less densely
covered by crops at the end of December.Judgements of soil degra-
dation by splash-,sheet- or rill erosion processes might there-

fore have been altered as time passed.

Biased or not biased? To facilitate the reader’s own viewpoint,

results are separated from following,subjective discussions.

Apart from the empirical discovered results,a literature survey

has been incorporated to the report.(See bibiography,p.134 )

11
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3. General facts about Nyeri District

3.1 Physiography_

Nyeri District is situated between the equator and 0°30°South,in

Central Province.The region is limited by two mountain masses,
Aberdare range(Nyandarua range) and Mt. Kenya,in West and East
respectively.In between, foot-hill ridges composed of Tertiary
volcanic rocks forms an undulating to rolling topography with
plateaus in the western part of the District.Thus,topography var-
ies greatly with most of the Area situated 1500 m above sea

level or higher.Mt. Kenya has a maximum altitude of 5174 m above
sea level while the Aberdares rise to a maximum of 3980 m above
sea level.The Surveyed Region’s altitude varies between 1330 m -
2200 m.

Nationally important catchment areas originate from the slopes

of the two mountain masses.The river Ewaso Nyiro drains the‘noth-
ern paft of the District.The river’s tributaries originate from
the western and north-eastern slopes of Mt. Kenya and the Aber-
dares respectively.The eastern slope of Aberdares is drained by
the Amboni,Chania,Muringato and Gura.These rivers converge with
others in the southeastern part,to form the Sagana river which
later flows into the Tana river.The Sagana river has its rise

from the southwestern side of Mt. Kenya.

Consequently,a complex drainage system has formed(and forms) an

irreqgular landscape with ridges and steep sided valleys.(See

fig. 3.1,p.14) (Nyeri;District environmental assessment report)
5.2 Gealogy

The present landscape in Nyeri District originates from repeated
faulting and lava outpouring which date as far back as Early
Tertiary(25 m years ago).During this geological period most of
the erosion surfaces were formated(Sub-Miocene erosion surfaces)
which are now represented by remnants on the major plateuas.
During the Late Tertiary(2-25 m years ago) the formation of Mt.
Kenya and the Aberdare Range started,along lines of weakness run-

ning away from the main rift faults.
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Fig. 3.1 DRAINAGE PATTERN IN NYERI DISTRICT;
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Pleistocene(2 m - 10.000 years ago) was characterized by renewed
volcanic activities and faulting,cutting out the landscape that

present erosion processes are modifying.

Today most of Nyeri District is covered with Tertiary volcanic

rocks streching from East to West.The Tertiary basic igneous rocks
are dominated by basalts,nepheline phonolites and tuffs.The north-
eastern part of the District is covered with volcanic Kenyte and
Kenyte agglomerates.Along limited patches in the South-east,basement
rocks occur.Alluvium deposits are found along major river valleys
and moraines occur on slopes around Mt. Kenya.(Nyeri;District en-

vironmental assessment report;Farm management handbook of Kenya,1983)

3.3 Population and land

The last population Census of 1979 showed that Nyeri District is
densely populated with 148 people per sq. km.485.000 pecple lived
on a total rural area of 201.000 ha,of which 158.900 ha(79%) were
suitable for agriculture or livestock production.The vast majority
of Nyeri’s population live in rural communities(92%).According to
the statistics,1,8 ha per’ average household were available per per-
son.About 40.000 people(8,4 % of the total population) lived in
urban settlements.The population growth rate of 3,9 % per annum is
among the highest in the world.If this fact is added to an already
unfavourable ratio of population to land,the sum gives evidence of

tommorow’s tremendous pressure on land.

Land use pattern is characterized by intensive small-scale farming
(representing nearly three quarters of cultivated land),based on
leaseholded land or individual title ownership.There are also 1.300
ha of estate coffee plantations and large commercial ranches are
found in the northen part of the District.Statistics about the Sur-
veyed Area are presented on p.16.(Nyeri,District environmental as-

sessment report;Farm management handbook of Kenya,1983)

3.4 Migration streams and social rural conditions

Two types of on-going migration streams can be distinguished:

1) Migration from overcrowed,high potential areas to less crowed
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Table 3.3.1 POPULATION IN SURVEYED DIVISIONS;NYERI DISTRICT
CENSUS 1979,
Number of Square Populétion

Division Tot.population households kilometers Density
Mukurweini 72 288 14 560 179 Lo2
Mathira 127 359 24 753 324 392
Tetu 138 026 29 237 382 360
Othaya 68 500 12 725 170 401
Surveyed

Divisions 406 173 81 275 1055 385

Table 3.3.2 LAND AREA AVAILABLE PER DIVISION,HOUSEHOLD AND PERSON
IN SURVEYED DIVISIONS;NYERI DISTRICT.CENSUS 1979.

Non-agricultural land Agric. land pen

Division |Area Unsuit.| Forest | Others; Agri- house-|person

total,| steep | Res., roads, culturall hold

Census| slopes | lakes, } home- land

79 swamps | steads...
Mukurweini| 178 - - 35 143 1,20 | 0,24
Mathira kA 3 20 6L 234 0,96 0,18
Tetu 308 - 63 59 186 0,97 0,19
Othaya 169 - 1 34 134 1,10 0,20
Surveyed
Divisions | 976 3 84 192 697 1,04 0,20

in “00 ha = sq. km. in ha

(Source:Farm management handbook of Kenya,1983)
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marginal lands.Without any alternatives,a growing number of farm-

ers have been forced to open ecologically unsuitable land for cul-
tivation.In its footsteps comes a terrifying depletion of the soil.
(Soil Conservation,1981;Nyeri;District environmental assessment re-

port)

. 2) The adult males leave home to seek other employment,leaving the
farm in the hands of their wives.In a survey carried out 1961,some
37% of registered owners of Kikuyu lands were recorded as absent

fromAthe farm.This has recently been confirmed by a study.

Absenteeism have altered farm management and use of land so that
women increasingly carry out traditional male tasks.The wives are
responsible for feeding the households and therefore,cultivation
of subsistence crops belongs to their domains.Coffee is managed
predominantly by men.(Soil and Water Conservation Programme Ma-

singa Dam Catchment Areas,1984)

3.5 Agriculture production

The economic basis for the District’s population depends mainly

on two export crops.Statistics from 1979/80 pointed out that tea

was planted on roughly 5.000 ha,yielding 3.500 kg of green leaves
per ha p.a.The average area per holding of tea-growing family farms
were U,AO ha.Coffee produced by smallholders covered an area of
7.500 ha with an average yield of 870 kg clean coffee per ha.Each

of the coffee-producing farms owned 0,20 ha on average.(Farm manage-
ment handbook of Kenya,1983)

At present,there is an obvious trend that coffee-tea cultivation
is increasing in terms of acreage,at the sacrifice of subsistence
crops.The reduced area for food crops together with a rapid popu-
lation growth rate,ﬁave caused a stress on food supply which have
not been met by a corresponding increase of yields.The region has
been constrained to increase the flows of provisions from outwards,

to be able to meet its demand.
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Pyrethrum was formerly an important export cash crop produced in
the District,but at present,its economical importance is of mar-
ginal interest.A small number of farmers have diversified their
cash crop production by the introduction of Macadamia nuts and in
the southern part of Mukuruweini Division,some tobacco is pro-

duced.

A large portion of smallholders keep 1-2 dairy cattles to supply
themselves with milk,meat and manure.The rarely found extra sur-

plus of milk is delivered to the creamery.

Though not of major importance as currency revenues,the following

subsistence crops are vital as food sources on smallholders land:

Annual & semipermanent crops: Maize,Beans,Eng. Potatoes,Sweet Po-
tatoes,Arrowroots,Cassava,Horticul -

ture,Bananas

Permanent crops: Citrus,Loquats,Mangoes,Custard apples,

Plums,Pears,Papaya

Besides agriculture,forestry is an important sector especially in
the upland zones,which provides smallholders with pulpwood, timber,
fuelwood etc.The synthesis of the two sectors-agroforestry-is in

fact a traditional farming system in the District’s hilly regions.

4. Agro-ecological facts

Facts about climate in the various agro-ecological zones,their dis-
tribution and crop yield potential in the Study Area are demonstra-
ted in table 4.1.The distribution of average annual rainfall is
illustrated by Fig. 4.1.

4.1 Rainfall pattern

Due to the great variation of topography in the region-and the cli-
matical influences from surrounding mountain masses and plateaus,
there are tremendous contrasts in precipitation.The average annual
rainfall ranges from 2200 mm on the most easterly exposed edge of

the Aberdare Range,to 700 mm on the Laikipia Plateau in the North.
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Figure 4.1 RATNFALL DISTRIBUTION

IN NYERI DISTRICT
arle

NYERI

AVERAGE ANNUAL
RAINFALL

in mm

+ SOILS

o

Na’lf Park

Temperature recording station,
operating 1976 ’

+ Rainfall recording station, operating 1976
and having at least 10 years of records

271 Station number in grid

903e  Grid number i} s 0 s 20 25 km
- L———_—d“‘ e Gehbelpdiay .,b—-—_".‘-i-'—n-l,—'___"_.'.‘lé‘-;-’u—n—ij"

Min. of Agr. German Agr Toam, R Jaetzold Soits KSS

trohen boundanes are uncartain
beecause of fack of rrinfall records

|

(Source:Farm management handbook of
Kenya,1983 )



21

The contrasts inreliability of the rains,surpassed normally in 6

out of 10 years,are even greater;from 1200 mm to 160 mm in the first
rains and 600 to 150 mm in the second rains.The lower rainfall
figures are a mixed result of rain shadow and lesser concentration

of the convectional rains.

4.2 Soils

The classification by Kenya Soil Survey of soil distribution,fer-
tility and major characteristics in Nyeri District are given in
fig. 4.2.1 and table 4.2.1.

Soil physical characteristics are one of three broad groups of
factors which affect erodibility of the soil.Consequently,let us

deepen our knowledge about the soil types found in the Study Area:

All parts,except the south-eastern corner of Mukuruweini Division
have soils known as humic Nitosols,referring to the FAO-UNESCO
soil classification system.(Unit 76 Rh,77 Rh - humic Nitisols - by

Kenya Soil Survey’s description.)

Nitosols,formerly called Reddish-Brown Lateritic soils,show a move-
ment of clay within the profile but have diffuse horizon boundaries
and a deeply streched clay bulge,and generally show a low clay ac-
tivity.Becéuse of their favourable physical properties and their
often higher fertility,especially when derived from basic rocks,

these soils are separated from the Ferralsols.

They are called Nitosols because of their characteristic shining
ped faces.Though these aspects are not adequately defined in the
criteria for Nitosols in the FAO-UNESCO's key to the soil units
and in view of their extent and importance for agricultural pro-
duction in Kenya,Kenya Soil Survey has applied a more strict de-
finition.To distinguish those more narrowly defined soils from

the Nitosols,they are called Nitisols.
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Nitisols are defined as having the following characteristics:

1. an argillic B horizon with high clay content( > 40%) and a mode-
rate to low silt percentage(silt/clay ratio less than 0,35);
the requirement of sufficient clay increase within a vertical
distance of 30 cm may be waived if all the following character-

istics are present:

2. a gentle clay bulge extending beyond 150 cm depth and only a
gradual increase in clay % from A to B horizon(clay ratio B/A

horizon usually between 1,0-1,2)

3. many shiny ped facesj;especially in the deeper B horizon(more
than 10% of the surface area) which cannot or can only partly

be described to illuviation argillans

4. moderately to strongly developed,very fine to medium,angular

blocky structure(polyhedral)
5. very friable to friable when moist

6. high aggregate stability(practically no water dispersable clay

in horizons with low organic matter content)

7. clay activity(excluding organic matter content) of less than
24 me/100 g soil

The typical Nitisols are well drained,dark red or dark reddish
brown,extremely deep(often 3-6 m),friable,fine clayey(60-70% clay)
soils.They appear to have a relatively high specific surface.
(Exploratory Soil Survey Report Kenya Soil Survey,1982;Farm manage-
ment handbook of Kenya,1983)

Consequently,the humic Nitisols have favourable physical properties

to resist erosion.

The ferralic Cambisols(Unit 29 H in Kenya Soil Survey’s description)
which occur in the south-eastern zone of the Study Area are more
susceptible to erosion.They consist of sandy clay loam to sandy
clay,which result in weak cohesion forces between the particles and

thus make them vulnerable to erosion.

The author has also been a witness to the tendencies to crust forma-
tions as the soil are exposed to a drying and wetting cycle during
the rainy seasons.Hence it follows that rillsare easily created on

the more or less closed soil surface.
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