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SOILS

1.1

Geological Derivation
The soils of the area are for the most part derived from
ancient Precambrian rocks, with small areas of Tertiaryvolcanic s and sediments in the north west, and of recent
Quaternary sediments near Lake Victoria. Over 80 percent of
the total area is composed of soils derived from two main
series of ancient rocks, the Kavirondian and Nyanzian volcanics
north of the lligori river; and intrusives, mainly granites,
with some dolerite dykes, south of the Migori river. The
ancient rocks are among the oldest known in Kenya and in the
World.
All the rocks in the area give rise locally to reasonably
fertile soils capable of producing good crops where they are
sufficiently deep. None are unusually acid or strongly basic.
On the lighter sandy soils, derived mainly from the Precambrian
granites, leaching has resulted in loss of some elements,
necessitating appropriate fertiliser dressings if these soils
are to produce their full potential in crops. The nutrient
status of most soils of the area is inherently good but has been
reduced by shifting cultivation over the last 30 years.
A feature of the entire area is a high proportion of shallow
or badly drained soils, either through texture (heavy black
clays mainly in river valleys), a shallow gravel or murrum pan
close to the surface; or a clay layer close to the surface.
These shallow or badly drained soils are generally unsuited to
arable agriculture, and suited only to grazing, though in a few
cases drainage may be practicable.

1.2

Information Available
Very little soil analysis has apparently been done in the area.
In the past, a few soil samples were taken at, for instance,
the sites of coffee trials, but the results of these do not
now seem to be available. However, recently exploratory work
on the soils of the area have been accomplished by the pedological
research team headed by Dr. Wièlemaker at Kisii. We have had
access to their reports, which have been of great value in
making preliminary assessments, but are not sufficiently
detailed in their present form to be regarded as a full soil
survey of the area. In addition to these reports we have data
from the P.A.O. fertiliser programme crop-trials in the area,
which give an indication of the response of certain crops to
fertiliser applications. These reports are of great indicative
value for assessment of crop yield potential.
Time and expense have precluded the possibility of making a
more thorough soil survey ourselves. However, we felt it
essential to obtain some more data on soil nutrient deficiencies
than was available to us, in order to be able broadly to fore.»
cast crop fertiliser requirements. Accordingly we took 300
soil samples from the best arable soils in the area, scattered
on average at one sample/sq km. This cannot be regarded as an
adequate soil survey; but the results provided by the National
Agricultural Laboratories, give useful base-line information
from which to forecast broad fertiliser requirements. See
Supplementary Data Volume (Vol. Vl).

2

The full results of this soil sampling work are given in the
Supplementary Report Vol« VI« They indicate, broadly, that
nitrogen is generally low in all the soils as would be expected
from the pattern of continous shifting cultivation and topsoil
loss that has characterised most of the area over the past
30 years« Phosphate is likewise generally deficient over most
of the area;, especially in the north-east (Development Unit Vl).
The granitic soils in the south and east are frequently deficient
in both calcium and phosophorus; and in addition one part of
this major soil type is 'also deficient in magnesium. Potash is
generally adequate, except for one small area in the north west
("Development Unit i) ; and the silt fans and adjacent valcanic soils
around the G-ueha delta areas are often adequate in nutrients»
Prom the available analysis, it should be possible to overcome
the most serious deficiencies by the use of standard fertilisers,
augmented by the use of cattle manure»
We thus feel that the combined information available from geological
derivation, the Kisii pedological team's mapping units a,nd physiographic data, and our supplementary soil samples, is sufficient
for broad planning over the first five year période
1.3

Information Required
The available data cannot., however, be regarded as adequate for
full development of this area on a basis of intensive agriculture.
A more thorough and detailed soil map of part of the area will
in due course be needed. However, this is not immediately
necessary and may be planned as a later development.
Detailed information on soil nutrient status is only worth
gathering on soils suited to fairly intensive arable development.
It is not likely to be worth colleetiong on the very large areas
of badly drained, stony, or shallow soils, though some of the
deeper hea.vy cracking clays are of good nutrient status. Such
shallow or badly drained soils are at present suited only to
grazing; and are most unlikely to show an economic response to
any fertiliser applications in the foreseeable future. Accordingly,
they require only more accurate demarcation and, in places, perhaps drainage experiments.
We recommend that a sub-project, a soil survey of the Class I
arable land in the area, be undertaken during the first 5 years
of the plan. The soil samples concerned can be taken on a prearranged plan by the agricultural staff stationed in the area,
and analysed by the National Agricultural Laboratories as part
of their programme, at no extra cost to the Government-, The
advice of the Kisii Pedological Team should be sought as to the
pattern and number of soil samples required. In the first place,
a large number of soil samples should be taken from the Class I
arable land in the head of the Nyangutu Valley, near Kinaneha,
(development Units VII and VIII), which we have proposed in
this report as a Pilot Catchment for more intensive development
of water and agricultural resources.
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2

LAND USE AND LAND CAPABILITY
2.1

Information Available
A crude land classification of the area concerned is to be
found in the South Nyanza District Agricultural Gazetteer (1955).
The information contained in this gazetteer, however, is
naturally of a very general nature; and has been found to be
inadequate for a land capability classification for the purposes
of this report. In particular, it generally underestimated
the amount of land unsuited to arable cropping, and overestimated the area of land suited to arable cropping.
More recent information is available from the report "A Reconnaissance of the Physiography of the Migori Kihancha Region" by
W.G. Wielemaker which is presented in the Supplementary Data
Volume. This report divides the land up into mapping units
according to slopes, depth of soil, geological derivation, and
other factors. For each mapping unit an estimate based on
aerial photographs is given of percentage slope, depth of soil,
rocky areas etc; but this reconnaissance report is not, and
does not claim to be, a basis for accurate land use classification.
We attempted to use this report to classify the land of the
area into three main classes (i) First Class arable land, on
good deep soils, and gentle slopes, suited to intensive arable
agriculture and dairying in some areas. (il) Land on shallow
or poorly drained or stony soils unsûited to arable agriculture
but suited to grazing (ill) Land unsuited to any agricultural
purpose (rocky hills, swamps, forested strips alongside rivers,
rivers themselves). Some of this Class (ill) Land may be
suited to afforestation. The rivers have potential for fishery
development, and the small remaining patches of natural forest
are a timber reserve and a refuge for the wildlife remaining
in the area, This can be a tourist attraction and is part of
the national heritage.
The results of this survey, calculated by sub-locations, were
however somewhat unsatisfactory. For each sub-location an
area of 8 percent was first deducted for public purposes (schools,
roads, towns etc), giving the total area available for any
agricultural purpose. This area was then divided into Land
Classes I, II, and III, on the basis described above. The
overall estimate resulting from this calculation was that 25
percent of the land was Class I (first class arable), 55 percent
Class 71 (suited to grazing and not suited to arable); and
19.0 percent was unsuited to any agricultural purpose.
The percentages of different classes of land varied widely
from one sub-location to another. The full details are given
in the Supplementary Data Volume. The variation in availability
of Class I land suited to arable agriculture was from 0.2 ha/family
in Mohuru to 5«3 ha in Kanyuor.
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Taking the area as a whole, however, this classification showed
that there is more than adequate Class I land available per
family at present population levels for subsistence plus a
reasonable cash income, provided that standards of land use are
improved, Six sublocations had less than 1,0 ha os 01a,ss I land
available per family? and 15 had more than 2 ha/family, the
remaining 12 falling between 1 and 2 ha/familyf Since it should,
in the prevailing rainfall, normally be possible to provide a family
with its annual foodstuffs from 1-1»5 ha of arable land this
classification based on available soil mapping units suggests that,
apart from 'individual cases of holdings which may, after adjudication,
be too small for subsistence, or may have too great a proportion
of Glass II land, there is adequate land availab^e^/fairi-lly to
.justify intensive investment for agricultural development .»
Moreover, we felt that, having already deducted 8 percent for
public land, the overall figure of 19.0 percent land unsuited
to any agricultural purpose, derived from, this method of classification, was too high, and that the figure of 25 percent of Class I
arable land was too low. A more realistic order of proportions
of different classes of land might be 40 s 50;10 for Classes I,II
and III respectively, as applied, to the 92 percent of each subloeation not required for public purposes. However« the inadequacy
of the information we could gather from the available sources has
forced us to make our own land-use classification, which we believe
to be more realistic than any higherto available.
Land Capability Classification
Our own land capability classification is based upon the same
classess of land, I, II, and III; and while we do not claim that
it is absolutely accurate it will suffice for broad planning at
this stage. More detailed classification will be necessary in
any area later selected for more intensive development. In the
Kyangutu Valley, the pilot catchment area which we have suggested'
in' this report for more intensive development in the first five
years, we have carried out a more intensive land classification
on.the 64 sq km involved.. This can still 'be improved in detail,
but a large scale map of the adjudicated holdings in the area is
needed for fully deta.iled planning.
Much of the land in the area has already been adjudicated, and
adjudication will be completed by 1978«, In the course of adjudication, land, is set aside for public purposes, such as roads,
markets, schools, holding grounds, airfields, etc. This reduces
the area available for any agricultural purpose by a figure
varying from 8-41 percent; the later in Macalder sublocation where
a large area is set aside as a holding ground on the Macaider mine
concession. In assessing the area of land in each sub=>location
available for arable agriculture and grazing we have, in the first
place, subtracted all. such actual areas already set aside for
public purposes,,
We have, secondly, made a more realistic estimate of the land unsuited to any agricultural purpose.
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This includes rocky hills; the remaining small patches of
useful natural forest, mainly in the river valleys near Kihancha;
the river courses themselves; and a strip öf natural vegetation
or forest along any watercourse which is needed for catchment
protection. The percentage of Class III land of this sort
varies from sub-location to sub-location, but is normally much
less than the 19.0 percent suggested by the classification
based on the Kisii Pedological Team's mapping units and averages
only 5.5 percent of the whole area. In the Nyangutu Valley a
detailed estimate of land use showed that about 12 percent of
the land is at present unsuited to any agricultural purpose; but
this percentage is higher than in some other locations because
of the relatively large areas of rocky hills and natural forest
still remaining in the Uyangutu Valley. Por future development,
about half of this land can be developed for grazing (Class II).
In general, only about 6 percent ( actual avarage 5.5 percent) of
the available land in the area is unsuited to any form of agriculture,
leaving 94 percent for other purposes. With an average of 8 percent already excluded for public purposes this means that 13.5
percent of all land is excluded for the purpose of agricultural
development.
It should be noted, however that since river beds and rocky
hills are generally as unsuited to markets, roads or schools as
they are to arable agriculture, most of the land set aside for
public purposes must come from land Classes I and II. Unless
care is taken in siting such public purpose land there is a real
danger that the relatively small areas of first-class arable land
available will be reduced by setting aside for such purposes. In
some cases, for instance where a road passes through different
types of land on the best available line, th'is is unavoidable;
and where adjudication is already complete, and the sites have
been already decided upon, it is now impracticable to alter the
situation. However we recommend that, in areas not already
adjudicated, the adjudication teams should, as far as possible, site
such land needed for public purposes on Class II land, not on Class
I land. It is perfectly possible to build a market or a school on
shallow stony soils; but impossible to grow a good crop of maize
or sugar cane on such land.
Having taken all these factors into consideration, the final
result of our own land potential and land use classification is
set out in the Supplementary Data Volume. However it can be seen .
from the summary below that in our estimation about 37 percent of
the area is suited to arable cropping; about 50 percent is suited
only to grazing; and 13 percent suited to no agricultural purpose.
Some of the latter land may have potential for woodlots or forestry;
or may be set aside as small nature reserves which have some tourist
attraction, but a considerable part of it necessary for catchment
protection purposes (a total of 17.9 sq km in all sub-locations,
or about 0.9 percent of the whole area) being composed of river
beds and the adjacent strips of natural vegetation of forest which
should never be cultivated. (see section on catchment protection)

6

We feel that this small proportion, of land specifically needed for
catchment protection purposes and the prevention of soild erosion
is a very acceptable one; and should not be encroached upon under
circumstances' whatsoever,
Table 1
Land Capability:

Division
Location

Summary by location

Area
(km 2 )

Area
Area
Class I \ Class II
(km2)
\(km2) .

Area
Class III
(km 2 )

Migori
Suna East
Kanyamkago

202.6
379.1

111.3
162.9

59.4
171.9

31.9
44.3

581.7

274.2

231.3

76.2

271.5
334.4
206.2

89.5
111.3
48.7

150.6
16Ö.1
123.4

31.4
63.0
34.1

812.1

249.5

434.1

128.5

62.8
101.2
24.0
126.0

15.2
22.0
6.0
19.3

218.5

314.0

62.5

125.3

46.7

59.9

18.7

2114.1

788.9

• 1039-3

285.9

37,3

49.2

13.5

Macalder
Suna West
South Kadern
North Kadern

Kihancha
Nyabasi
Bukira
Bwiregi
Bugumbe

122.4
201.3
67.5
203.8
595

44.4
78.0
37.6 •
58.5

Ndhiwa
Karungu
Total Area
Total Percent
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LAND CARRYING CAPACITY
3.1 Definition of Subsistence
We have been asked to assess the carrying capacity for humans
and livestock of the available land in the area on the basis
of simple subsistence; and alternatively at the level of
subsistence plus a cash income of £ 100/annum. This latter
arbitrary figure is the one used for the 1954 Swynnerton Plan
for development of agriculture; and has now therefore been
outdated as a suitable target by inflation and deterioration
in the terms of exchange for some crops over the past twenty
years. However, as it has never been attained on a wide scale
in Kenya, much less in the most other developing countries of
Africa, it is accepted here as a quite realistic target to aim
at in the Migori SRDP area.
A full subsistence may be described as either the provision
of the necessary basic items of diet; or the necessary basic
diet plus sufficient cash to purchase such other necessities
as clothes, paraffin for lighting, tea, sugar,meat, etc, which
cannot actually be produced on every holding. In 1954, when
the Swynnerton Plan was prepared, the value of such items (which
cannot be called luxuries and would certainly be regarded as
necessities by any UN organisation such as FAO or WHO) was
calculated at about £ 35/annum. With inflation, the cost of
•purchasing them is certainly now in the order of £ 50 - 60/annum.
For the purpose of this report, therefore, we have calculated
the human carrying capacity of different classes of land in
three wayss
(i)
bare subsistence in foodstuffs only
(ii) subsistence foodstuffs plus £ 5C - £ 100/annum to
purchase necessities
(iii) subsistence plus an income of £ 150 - £ 200/annum,
to allow for necessities and a reasonable target
standard of living; a cash surplus of £ 100, as
defined in the Swynnerton Plan<,
Even the third level of income cannot be regarded as luxurious
by any acceptable world standards. It can.in favoured localities,
and by good land use, be considerably exceeded at present.
Maintenance of such a standard will, however, ultimately depend
on population control, while at the lower standards of living
(i) and (ii) population control will be even more necessary if
parts of this area, notably Development Units II and III, are
not to become deficit areas needing assistance with food at the
public cost.
3.2

Standards of Husbandry
The amount of land required to produce the levels of income
referred to above can also vary according to the standard of
husbandry practised.
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The present level of agricultural production is u general low,
with yields far below what is shown to be possible by the better
farmers in the area and by the fertiliser and other experiments that
have been carried out. In Table 2, potential yields are « ^ e n f o r
some of the main food and cash crops in this area at three levels of
husbandry (a) the present general very low standard: (b) a practical
optimum attainable by any good farmer: (c) maximum practical optimum
yields attainable by a skilled farmer with adequate capital input,
devoting his full attention for securing the maximum yield from his
fields. Men with the necessary abilities and energy to enter this
last group will inevitably be few and far between; but to raise the
general level of husbandry to class (b) is- a perfectly practicable
target since much of the land has now been adjudicated and secure land
tenure has thus been assured»
Table 2
Yields of Selected Crop_s
(a)
(b)
(c)

at present low yield levels
at a reasonable practical good farming target practical optimum
Yields)
, ^
/,„. .
.... . ,
at an optimum level obtainable by an expert farmer (Maximum Yieid
Efficiency)
Yield in Bag s/acre
(85 kg )
(200 1b)

-y

1
f

\

[o)

•(c)

Yield in Quintals/ha
(1C 0 kg)

(a)

.(b)

(c)

Maize

4-5

10-15 30-40

9-11

22-33

67-90

Sorghum

4-5
3-4

8-10 20-30

9-11

18-22

45-67

5-6

8-10

7-9

11-13

17-22

4-5

6-8

4.5-7

9-11

13-18

Groundnuts

2-3
3-5

6-10 10-12

7-11

13-22

22-27

Cassava (chips)

7-10 10-20 30-40

16-22

33-45

67-90

10-15 20-30 40-50
6-10 25-30 30-40

22-33

45-67

90-110

56-67

67-90

Wimbi (Finger Millet)
Beans

Sweet-potatoes(fresh)
Rice (irrigated)
Cotton (lbs/ac)
(kg/ha.)
.

1-1.5
132

6
700

10
1200

Sugar cane (tons/ac)P
R.l
R.2

30
20
15

40
25
20

50
30
20

5 year Total

65

85

100

!

|
J
!

1

tonnes/ha
'3
50
35

158

1

_ —

1

95
60
50

120
73
50

!

205

243

1

L,

Coffee(cwt/ac.)
(kg/ha)

,,,........ _

1500
1700

600
680

150
170

13-22

!
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Using these variables, the carrying capacity of the land can be
calculated for the human population« In doing so, it is also necessary
to take account of variations in rainfall and soil type available, so
that in practice the complications and permutations become almost infinite *
We have not thought it worth carrying out an infinite number of such
calculations; but have done so on the basis of the three classes of
Development Units; that is, high potential land suited to intensive
arable cropping with dairying: (Development Units VI and VIIIj medium
potential land suited to limited arable cropping with less productive
livestock (Development Units I 9 IV, V and VIIl); and low potential land
with little arable potential, where livestock must be the main product,
supplemented sometimes by fishing (Development Units II and III)«
3*3

Definition of Family Size and Total Population
An average family is frequently taken as 5 people* This is erroneous,
as has been demonstrated jy past FAO sample agricultural censuses» For
the purpose of assessing human carrying capacity we assume that an average
family is composed of eight persons, of whom half (4) are children below
the age of 14, Such a family is equivalent to 6,5 adult equivalents, a
figure now generally accepted for many such calculations. It agrees well
with what is known about family size and population structure in the area
undei review»

3.4

Definition of Food Requirement
To calculate carrying capacity in relation to yield of farmland at any
level it is necessary to know how much an average adult eats. The people
of the area are, generally speaking, large and well built, and accordingly
can be expected to eat more than smaller, lighter people. An acceptable
minimum for people in the past has been 2 lb (0.9 kg) of basic food grains
or equivalent/day/adult. of which at least 25 percent should be high-protein
foods such as groundnuts or legumes. On this basis the food requirement
for a family of 6.5 adult equivalents is 4,756 lbs, or 2,098 kg/annum.
In more approximate terms this is roughly equivalent to 23 bags (21 quintals)
of foodstuffs, of which 6 bags (4.5 quintals) should be legumes, the rest
grain. If root crops or bananas substitute for some of the grain, from
2-3 times the total weight of grain/unit will be necessary, according to
the type of root crop concerned. For the purpose of this calculation
we have largely ignored roots since, although î.t is evident that cassava
in particular is an important crop on the area and is grown by a large
number of families, such crops are generally regarded as a supplement to
diet when main crops fail or do not produce well.
The animal protein needs of a family must also be considered. In most of
the area 40-60 percent of each holding will of necessity be under grass,
because of soil factors. Accordingly every family holding, apart from
the very smallest, should be able to keep some livestock. We have considered
that for a reasonable standard of living the minimum requirement of meat/
head/week is 1 lb (450 gm); and that a minimal acceptable requirement of
milk for growing children is -g- pint (.25 litre)/day, or TJ of a gallon
(l*2 litres) for a family of 8 with 4 children. Where these quantities of
meat and milk cannot be produced on a holding allowance should be made
for cash income to purchase them as necessities.
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However, at a bare subsistence level it is unrealistic to plan
for more meat and milk than is at present consumed.
3.5. Human Parrying Capacity
Given these data one is in a position to calculate the potential
human carrying capacity, at varying standards of living. This has
been done on the basis of specimen holdings, mainly using crops that
are or can be grown by almost anyone. The details are to be found
in the Supplementary Data Volume (Vol Vl). Calculations have been
done in most cases for the three different levels of income (bare
subsistence: subsistence plus £ 50 per annum: and subsistence plus
£ 150/annum); and related to the differing potential of the Development Units. In each case the calculations refer to a standard
family-of 8 persons or 6.5 adult equivalents. In some cases, when
a cash income is aimed.at, it is not worth while to calculate at
the lowest level of yield, and one must assume that anyone who aspires
to a reasonable standard of living will be sufficiently intelligent
and hardworking to obtain better than average yields.
The results are detailed in the Supplementary Data Volume (Vol. Vi),
but are summarised in Table 3 below:
Table 3
Land Carrying Capacity
Low Arable Potential: Development Units II, III, IV
Farm size (l) Farm size
Farm size
(ha)
.. (ha)
(ha)

Level of Income

Present
Low
Yields

Subsistence only

6.9

Critical Datev(2) '
Subsistence plus
£ 50 - £ 100

Critical Date

den/ Maximum
sq
Yield
km
Efficiency

116

151

5.3

*

(3)

6.8

-

_
•

3.2

250

118

4.9

163

1980

mm •

*(3)

den/
sq
km

1988

1980

Critical Date
Subsistence plus
£ 150 - £ 200

den/ Practical
Optimum
sq
Yields
km

8.1

-

Explanations to notes (l) to (4) see p. 12

99
1975
cont'd

1991
6.1<*>

131
1985
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Table 3 (cont'd)
Land Carrying Capacity
Medium Arable Potential : Development Units I, V, VII
Farm size (l)
(ha)

Level of Income

Subsistence only
Critical Date

Present
Low
Yields

3.7

^2'

Subsistence plus
£ 50 - £ 100

216

Farm size
(ha)

den/
sq
km

Maximum
Yield
Efficiency

den/
sq
km

2.7

296

1.8

444

3.9

205

3.0

267

4.0«

200

Practical
Optimum
Yields

1999
.(3)

Critical Date
Subsistence plus
£ 150 - £ 200

den/
sq
km

Farm size
(ha)

—

1997

-

.(3)

_

5.1

Critical Date

157

1996

1987

High Arable Potential : Development Units VI and VIII

Subsistence only

3.1

Critical Date
Subsistence plus
£ 50 - £ 100

258

2.1

381

1.6

500

2.4

333

1.8

444

3.3

242

2.6<S>

308

1993
*(3)

-«•»• -

Critical Date
Subsistence plus
£ 150 - £ 200

»(3)

mm

Critical Date

Explanations to notes:

1991

(l) to (5): see page 12
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tTot es

(1) Full details of the minimum farm sizes at the stated
income..levels are given in the Supplementary Data Yolume.
(2) The Critical Date is that date (if it occurs before the year
2000) when the population density is anticipated to reach the
level at which the mean farm size will be equal to the minimum
size of : holding at a particular income level,
(3) The area which would have to be cultivated each year to
achieve this level is greater than that which can be dealt
with by one family without hired labour. Therefore, income
level cannot be achieved by a family without yield increases.
(4) Cotton included as a specialist crop
(5) Reduced to' 2.2 ha with coffee grown as a specialist crop
(density:. 354/sq km).'
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3-6 Land Availability for. Human Population
The whole area has not yet been adjudicated. However, the
mean plot size at the time of adjudication is summarised
below and is compared with mean holding size at 1974 .population
estimates, for those locations where adjudication has been
completed.
Table

;4

Land Adjudication - Rumma-r-v

DIVISION
location

Mean plot size . Range.
at adj.
. (ha).
(ha) (1)

Meancthoiciin^ Range
size 1974
•(ha)
(ha)

^MIGORI
•Suna East
Kanyamkago

6.4

4.3-8.7

5.3

. 4.0-8.4

9.4

7. 2-13.. 5

7.4

5.5-10.2

7.8

6.3

KIHANCHA.
Bukira .

14.5

9.1-18.7

6.6

Bugumbe-

13.0

11.4-14.2

9.2

<Ï

8.0-11.5

7.5

13.5
0

6.6

0

Adjudicated Areas
(2)

9.9

4.3-18.7

7.0

4.0-11.5

0

(l)

This figure is not equivalent to mean holding.size as often
there is more than 1 family per plot.

(2)

Includes 2 sublocations not contained above.

These figures make it abundantly clear that at present there' is on
average no real land shortage in the area. The minimum subsistence
holding sizes(2-7 ha) are not approached on average; and in almost
the whole of the area holdings are of an average size sufficient to
enable the owners to make £ 150/year at least in addition to a full
subsistence, and without dependence for this income on high-price
cash crops such as coffee (except in very small areas for coffee)
which are subject to area restrictions.
Full details of the breakdown of holding sizes in all adjudicated
areas are given in the Supplementary Data Volume.
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It is to be expected from experience elsewhere and confirmed by
these figures that, although the average size of holding in any
area may be more than adequate, unequal distribution of land
means that some individuals have holdings of less than subsistence
size, while others have far more land than they can effectively
use without paid labour. However, even this problem should not
be too serious in the area, particularly in the higher potential
parts (Development Units vi and VIIl). For instance, in our
proposed pilot catchment project area, the Nyangutu Valley, figures
available for Bwisaboka sublocation show that only 23.5 percent of
holdings covering only 6.0 percent of the land area are below 5
hectares, while 94 percent of the area and 76.5 percent of holdings
are of more than 5 hectares. This makes it clear that, in this
area at present, it is possible to aim at a high standard of living
for the majority of farmers. Although the sale of land is occuring
on a . small scale and subdivision is undoubtedly taking place,
adjudication has been too recent to make any meaningful estimate
of the rate of fragmentation.
However, land availability in the future will depend on the
increase of population, which in this area has been at over 4.5
percent/annum during the past twenty years or so. At this rate
the population doubles in about twenty years; and at a rate of
3.13 percent/annum which is the rate anticipated for the next 25
years, the population doubles in twenty three years. In the
Manyatta sublocation of Suna East location for instance, land
availability is now, on average 3.9 ha/holding. If the population
doubles, then it will be only 1.95 ha. If that state of affairs
is reached an average farmer in this sublocation will be lucky even
to subsist. In some less fortunate lower potential areas nearer
the lake, doubling of the population will mean that many farmers
cannot even do that, and will become dependent on outside employment or Government relief.
Meantime, however, the situation looks favourable. The area is
generally one with a good to fair rainfall, almost everywhere
adequate for regular cropping, and distributed so as to permit
two good crops per year in the best areas. There is an adequate
proportion of fertile soil on relatively gentle slopes, and a
large variety of crops can bé grown. It is necessary to bear in
mind that, if population increase is not contained, any investment
in agricultural development ,,in this area is likely to be nullified
in time; but for the present one can plan on the basis of greatly
increased productivity and prosperity for the entire area.
3.7 Livestock Carrying Capacity
About 50 percent of the whole area is only suited to grazing.
In addition to this, a proportion of the best class arable land,
which must periodically be rested from arable cropping, will be
under grass; and there will also be small patches of fodder grass,
or grass growing on anti-erosion catchment protection strips
available on each holding.
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It may often be possible to grow fodder grasses, such as napier
grass, along the edges of some streams not liable to violent
flooding. All in all, between 70-80 percent of the total area
of land suited to some agricultural purpose will probably be under
grass, and accordingly utilised by livestock, mainly cattle, but
with some goats and sheep. This emphasises the importance of
maximising livestock carrying capacity and productivity, because
livestock will certainly be a major part of land use in this area
for the foreseeable future, in may parts of it the major productive
asset.
The carrying capacity of the land for livestock may again be
variable according to whether the present type of zebu stock
are used or whether they are replaced with larger and more productive
Sahiwals, or exotic European dairy breeds. Again, according to the
standard of husbandry, type or grass planted, fertiliser applications etc, the livestock carrying capacity may be raised or lowered.
In this report we have first calculated the livestock carrying
capacity on the basis of the existing herds of mainly zebu cattle,
local sheep and goats, at two levels-of husbandry,' existing and
somewhat improved; the latter may actually involve a reduction in
total stock numbers in some areas, but will generally involve only
changes of management practice. Second we have calculated carrying
capacity on the basis that improved stock and good management thereof will become universal, not in the first five years of the plan
but during the longer 25 years period.
It is also necessary to define what is meant by a livestock unit.
The normal Standard Stock Unit (SSU) is 1000 liveweight (454 kg)
which is roughly equivalent to a Eriesian dairy or Hereford beef
cow with calf at foot. Most cattle are a good deal smaller than
this. The standard practice is also to regard 5 sheep and goats
as equivalent to one SSU; this is misleading in the Kenya context
because sheep and goats are small, weighing 40-70 lb (18-32 kg)
when mature. For this reason, 10 sheep and goats are here taken
as equivalent to 1 SSU. Regarding cattle, we have equated 1 adult
bull or work ox to 1 SSU; 3 adult cows equivalent to 2 SSU; and 2
young stock equivalent to 1 SSU, since growing livestock require
more food in relation to their liveweight.
The present livestock population of the area is, according to
available figures 222,835 cattle, of which about 35 percent are
adult male work oxen or bulls; about 30 percent adult cows; and
25 percent young stock, mainly heifers. These are equivalent to
about 78,000, 45,000, and 34,000 Standard Stock Units respectively;
total 154,000 SSU. There are also at least 75,000 sheep and goats,
though our figures are not complete; these are equivalent to 7»500
SSU. The total livestock population, expressed in SSU, is therefore about 161,500, and the overall present stocking rate is about
1.25 ha/(3.1 acres)/SSU on all classes of land. In fact, however,
the present stocking rate is considerably higher for, deducting
areas useless for any agricultural purpose and arable land, only
about 70 percent of the total can be grazed by livestock. The
real stocking rate is therefore about 0.87 ha(2.15 acres)/SSU.
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Despite this apparently heavy stocking rate most of the area is
not at present overgrazed; in fact much of it, apparently, could
carry far more stock than it does. long grass is generally wasted by burning rather than conserved and c_o.xi.suin.ecf by livestock;
and the whereabouts of. the very large numbers of cattle said to
exist in Kihancha division (88,960) remains a mystery to us, since
we have seen few large herds in this division; although the very
real risk of stock theft may mean that cattle are kept under tight
control. These considerations suggest that available figures
are suspect; but since they,are all that are available we have
used them.
Livestock carrying capacity depends in the first instance on
rainfall. In higher rainfall more animals/unit area can be kept.
In our area the rainfall increases generally from West to East,
from about 700 mm/annum with sharp droughts to about 14
$%r - 1500 mm/
annum . with better distribution. The increased rainfall is
generally correlated with an increase in altitude and reduced mean
temperatures, so that total évapotranspiration is reduced in higher
rainfall areas. Reduction in temperatures thus enhances the
direct effect of increased rainfall, and also permits us to consider
exotic dairy breeds as a practical possibility in the cooler
eastern parts of the area (Development Units VI and Till).
In Table 5. page 17 the approximate areas falling between each 200
mm isohyet, together with an estimate of the percentage of land
under grass or fallow, and consequently usable by livestock has
been made. This suggests that even on a rather optimistic assessment of the stocking rate under reasonable management the total
stock carrying capacity of the area is about 132,000 Standard
Units whereas the total population, according to the 1971 census
figures is 161,500 SSU. The area is thus, theoretically, overstocked
by about 29,500 SSU or about 22 percent. Since, however, the
signs of overstocking and damage to grassland are really evident
only in the areas near the lakeshore (Development Units I and II)
it seems possible that (a) population of livestock has been over
estimated (b) the equation of existing livestock with SSU's is
too high or (c) the real carrying capacity has been under estimated.
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Table 5
Approximate Stock Carrying Capacities
(i) Under present management with some (il) under near optimum
standard improvement

Rainfal] ,m.m')

Total(ha)
Area

Grass •

Total(ha)i Ha/SSTJ. •Total
SSÜ.
Grass

(i) Reasonable
standard
80

30,600

1.6

19,200

17,340

75

13,000

1.4

9,300

65,110

70

45,600

1.2

38,000

1200-1400

'57,930

70

40,500

1.0

40,500

over 1400

32.760
211,410 -

60

19,600
149,300

0.8

24,500
131,500"

38,270

80

30,600

1.2

25,500

800-1000

17,340

75

13,000

1.0

13,000

1000-1200

65,110

70

45,600

0.8

57,000

1200-1400

57,930

70

40,500 ! 0.6

67,500

over 1400

32,760

60

19,600

49,000

Less than

' 800 mm!
•

800-1000
1000-1200

38,270

«

1

(il) Optimum
Standards
Less than

800 um

211,410

X^
\

149,300. .

0.4

212,000
1

Estimated carrying capacities are not based upon any experimental
work, but are only intelligent guesses. However, this estimate is
thought to be fairly realistic. It seems likely, therefore that
(b) is the most likely cause of any discrepancy; and that the
existing herd does not in fact amount to 161,500 SSU but a
\ smaller figure. However, in the event that better class larger
and more productive animals have become widespread, it seems
likely that the total carrying capacity of the area will not at
first exceed 132,000 SSU even after improvement of management has
become possible following adjudication, enclosure,- and a generally
improved standard of husbandry on individual holdings.
By planting improved grasses, the use of fodder crops as a dry
season reserve, etc, it is possible in theory to increase the
carrying capacity very greatly, especially in the higher potential
land, For instance, in theory, by stall feeding an animal on cut
fodder it should be possible to maintain 2-3 SSU on 1 acre (0.4 ha)
in rainfall of over 1400 mm/annum.
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However, that sort of intensive management is a long way ahead,
if it is ever to be achieved; and the best that seems likely
in the near future is to be able to maintain one SSU on 1 acre
(0.4 ha) at "1400 mm/annum and over. The possible carrying
capacity of highly productive stock under near-optimum conditions
of management of this nature is estimated in the same way in the
lower of : Table 5, page 17. This suggests that, under a general
high standard of management, the total carrying capacity might
be of the order of 212,000 SSU's, an increase of 50,000 or 30
percent on the present estimated population. Moreover, under
such management the productivity/SSU would be very much higher
than at present.
These estimates are necessarily rather crude, because we lack
any experimental data to go upon and there are few farmers keeping
stock under reasonable management standards. However, they suggest
that (a) as observed at present, parts of the area, notably the
lower rainfall areas near the lake (Development Units I and II)
are overstocked, and will continue to deteriorate unless enclosure
following adjudication results in some stock reduction and improved
management (b) under optimum management the stock population
could increase by about 30 percent and be far more productive
per head than at present; and (c) that with moderate improvements
in management practice,the present stock population could be
maintained or perhaps somewhat increased and at the same time be
made more productive/unit than it is at present.
Elsewhere in Kenya, stock :numbers have normally been adjusted to
the carrying capacity of individual holdings following universal
land adjudication and enclosure. We anticipate that this will
also occur in our area. It would appear that the right policy
would therefore be to accept that the present stock population
can be and will be maintained with some local slight reductions;
and that these can be compensated for by improved management and
greater productivity/head so that reductions will not be so much
resented and opposed as at present.
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CROPS
4.1

General Cropping Situation
A large variety of rainfed cereals, legumes, root crops, and
some cash crops are grown. Most of the area is not suited to
some of the higher priced cash crops such as tea or pyrethrum
grown in the adjacent areas of Kisii district. However, small
parts are suited to coffee growing; and tobacco, sisal, and sugar
cane are all useful cash crops. Por practical purposes, all but
small areas of rice are grown as rainfed crops without irrigation.
The rainfall is more than adequate for regular cropping in the
eastern parts of the region; but in the west and southwest near the
lake shores may in some years be deficient, falling below 700 mm/
annum which may be regarded as the lowest reasonable minimum for
regular successful cropping.
The rainfall pattern is of long rains in March, April and May,
followed by drier weather in June, July, and August. In the
higher rainfall areas receiving more than 1000 mm/annum(Development
Units IV - VIII) good short rains may come in late September and
continue well into December; but in lower rainfall areas,(Development Units I - III),.- rains are not usually adequate for planting a
second crop as October and December rains may fail. In general,
however, and combined with the prevailing rather warm temperatures
and moderate altitudes, the rainfall pattern permits two crops per
year, especially of short term crops such as legumes. Even two
successive crops of maize can be grown on intensively managed land.
In practice, this'means that a family can support itself on a
little more than half the land that would be necessary in an area
where there was only one main rainy season per year.
The differences in the rainfall pattern from drier to wetter parts
of the area are illustrated by the following figures:
Total
Mean annual rainfall
mm
Less than 1000 mm
(Mohuru, Karungu)

Total

Total

March - May
incl.

Sept. - Nov.
incl.

800

352

191 (54 percent of March
- May)

116 3

440

350 (79 percent of March
- May)

1250-1500 mm
(Migori, Uriri
Bukuria, Ntimaru)

13.93

546

344 (63 percent of March
- May)

Over 1500 mm
(Migori W.S,
Rapogi)

1520

595

430(72 percent of March
- May)

1000-.1250 mm
(Macalder, Kihancha)
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These figures clearly show that, in the drier parts of the area
the rainfall in the long rains March-May is adequate for a grain
crop while that in the short rains is only about half the long
rains total, sometimes inadequa=fee for grain but normally adequate
for a short-teisi legume such äs beans or a short-term grain crop.
In any area with 100p mm of rain or more per annum, the rainfall
in both rainy seasons is sufficient for a grain crop, particularly
as the rain in December in these areas is usually more than in
September. To obtain optimum results it is clear that land should
be ready for planting grains and cereals in March and September.
The earlier planting can be achieved the more likely are good
yields to be obtained. With the use of appropriate varieties of
medium-term or short-term hybrid maize, two good crops of maize
should be obtainable per year on any land with more than 1250 mm/
annum; and. with efficient management on land with more than 1000 mm/
annum.
The rainfall pattern is generally adequate for growth of grass
for livestock production in any year, with the exception of the
drier areas near the lake where in some years no rain at all may
fall in June to September or November to March. On average,
however, there is no,month of the year without rain, even'in these
drier areas,the lowest rainfall being June-August and JanuaryFebruary« These figures indicate the need to grow or maintain
reserves of fodder to tide livestock over these drier spells.
While the pattern of cropping should, on the available rainfall,
be one of two good crops per year, it all too often is one of
two bad crops, or even only one moderate crop per year. This is
largely due to failure to prepare land in time; failure to plant
eatly enough, failure to keep crops clean of weeds; and the
tendency to plough and plant a much larger area than can subsequently
be kept free of weeds which aggravates the weed problem. The
result is that, in what appears to be a very favourable cropping
situation very poor yields, or even total failures of crops are
frequently seen.
4.2 Information Available
We have been provided with figures for total areas cultivated, target
areas for cultivation of certain crops and achievements by the
Agricultural Department. After study of these figures we have
concluded that they are extremely inaccurate. For instance the .
area of hybrid maize in Migori and Màcalder divisions in 1973
was said to be 1727 ha, and that of local maize only 1215 ha,
which is most improbable. The total cultivated area in these
two divisions was said to be 93.15 sq km out of a total area of
1400 sq km, mainifestly much too low. The figures for 1973 for
Kihancha Division, appear to bear little relation to those of
Macalder' and Migori Divisions. On a locational basis the area
cultivated is said to vary from 28 percent (1.5 ha/family) in
Bwiregi location to 5 percent in Kanyamkago (0.4 ha/family). The
latter figure is manifestly too low; in fact a family would
starve on that area under present management in Kanyamkago.
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We have therefore been obliged to reject all these figures; and
have made our own assessment of cultivated areas from aerial
photographs and other sources. Pull details of the MOA figures
and those derived for use in this report are given in the
Supplementary Data Volume. We should further recommend that,
unless more meaningful figures can be compiled, such work should
be discontinued as waste of time and effort.
Prom aerial photographs taken in 1948 and 1973 it is clear that
there has been a very large increase in the total cultivated
area in that time, from about 8 percent to about 38 percent of
the total. This is due to a combination of much denser human
settlement and perhaps the cultivation of larger areas per family
which could be associated with decreasing fertility of once virgin
soil and the consequent need to cultivate bigger areas to obtain
the same total yield,nFrom aerial photographic interpretation 9 a total
of 17.9 percent of the area is cultivated in any year (about -g- the
the total cultivated area). This amounts to some 380 sq km which
is about 1.3 ha/family. This figure is considered to be close
to the real state of affairs.
The I960 sample agricultural census of 960,000 small holdings
in Kenya showed that a total of about 2,700,000 acres was actually
cultivated equivalent to 2.85 acres (l.2 ha) per family. This
supports the accuracy of the aerial photographic estimate.
It is clearly not possible to present totally accurate figures for
the areas of each crop grown. However, estimates have been made
from aerial photographic interpretation and the available data.
Our estimate of this is given in the Supplementary Data Volume,
but the main details are summarised below:
Table 6
Propped Area Estimates
hectares
Cereals:

Legumes:

Ilaize
Wimbi

12829
6396

Sorghum

3390

Beans

3985

Groundnuts
Other
Root crops: Cassava
Sweetpotatoes
Cash crops: Sugar Cane
Cotton

731
29
6278
1370
950
767

Coffee

191

Rice

141
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Table

6 cont'd.

Cropped Area Estimates
hectares
Cash crops;

Others:

Tobacco

27

Pineapples

15

Vegetables

458

Bananas

207

S im s im
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Sunflowers

12

More accurate information on the cropping situation could only
be obtained by a much more detailed sample survey, which is not
within our terms of reference.
4 « 3 Specific Crop Development Proposals
Not all the crops mentioned above are capable of substantial
development. Among grains, both sorghum and finger millet
(wimbi) may be regarded as primarily subsistence crops, producing
a small and unreliable surplus for export; while experience shows
clearly that, if suitable varieties of maize are developed, these
crops will be abandoned in favour of maize, primarily for reasons
connected with the return on labour utilised and the availability
of children to scare away birds - which eat these small grains but
not maize. Rice can only be considered as an irrigated crop, and
is discussed under Irrigation and Drainage below. Among legumes,
only groundnuts and some varieties of beans may be regarded as
deserving specific development programmes. Bananas and sweetpótatoes
are useful additions to the diet, and may produce some surplus
cash from local sales; but are too bulky to transport far to larger
centres of population while neighbouring districts grow their own.
Cassava is a good famine reserve, but it is doubtful if surplus
production of chips or dried roots will be economic. Thus, of the
main food crops, only maize and groundnuts, with some beans, are
regarded as deserving specific development programmes, unless
rice can be irrigated economically at some future date.
Of the cash crops already grown, coffee is subject to restriction,
and the policy is to maintain existing area but not to expand.
We have, nevertheless, felt that this crop is worth resiscitating
and making more economic, which it is not at present mainly through
neglect and bad husbandry. Tobacco is the subject of a special
development scheme by the company concerned; area planted is
restricted by actual demand, though there is scope for increase.
The future of sugar cane
is interdependent with the development
of a sugar factory elsewhere in South Nyanza district for which
a feasibility study is in progress. If a sugar factory is developed, there will be greater outlets for cane grown in the area,
and consequently room for much greater expansion than at present
appears feasible.
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There are now about 44 jaggery factories in the area; and these
could cope with a large increase in production without being
overworked. Since a sugar factory is unlikely to be established
in south Nyanza District for some years we have not considered
that a sugar development plan is necessary in the first five year
period»
Other cash crops which should be mentioned are sisal and cotton.
Sisal is not grown as a crop, but is used extensively for enclosures, and produces very good quality fibre when so grown. The
leaf is frequently unsaleable, but fibre produced by hand is
saleable to brushing and baling plants, of which two already
exist (at Migori and Macalder) while some fibre is also taken to
the Hon»a Bay plant. With the prevailing high prices the plants
at Macalder and Migori have been working to capacity in recent
months, and the existing sisal has been overeut. Present production
from the area is 500 tonnes/month, of which 100 goes to Homa Bay.
Since, following adjudication, sisal planting is likely to increase
and, since the price of oil and consequently synthetic fibres
is likely to remain high, we consider there is good scope for
further development of the hedgerow sisal industry in this area.
Cotton is a crop which has been tried in this area before but has
never taken on. There are good reasons for this. Cotton is
uneatable and is a longer-term crop than either maize or sorghum,
and consequently is not ecologically suited to the bimodal rainfall pattern of this and other areas of Nyanza. Those parts of
the area which regularly hav.e :a well distributed rainfall suitable
for cotton are also too cold to allow the crop to yield well.
It is a labour intensive crop, requiring daily, or almost daily
picking over a protracted period. Finally, at prevailing yields,
or even at the standard of yield that might reasonably be attained,
it does not compete economically with either maize or groundnuts.

Annual Production from 1 ha

Yield
(kg/ha)

Price
Shs

Cross Return
Shs/ha/annum

Cotton (l crop)

150

1.20/kg

180

Maize (2 crops)

1350

20/90 kg

1500

500

200/80 kg

2750

Groundnuts (2 -cro]ps)

Even if only one crop a year of maize and groundnuts was grown, the
gross return would still be greater than that of cotton at prevailing yields and prices. An increase in the cotton yield to feasible
mean of 680 kg/ha/annum and a price of Shs 2/-/kg would give a
return of Shs 1360/annum. This gross return compares favourably
with maize, but the cotton crop would involve a great deal more
labour. Groundnuts remain much more profitable. Por these
reasons we consider that if it is worth pushing cotton as a crop
in this area an extremely intensive effort will be required.
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Against that, it is a crop apparently in demand (and likely to be
more rather than less so in competition with synthetic fibres); it
produces cash; and brings in foreign exchange for the country.
It has been decided that a strong effort should be made to introduce
cotton as a cash crop in this area. To do so will mean aiming at a
ginnery situated at Macalder, where power is available. T?.e area
economically necessary for establishing a ginnery is now much larger
than it was when most of the ginneries in Kenya were built; and can
be calculated on the basis of producing 3000 (400 lb) bales of cotton
lint, at 32 percent ginning percentage of seed cotton. One 400 lb
bale requires roughly 1200 lbs of seed cotton which at prevailing
average Nyanza yields would require about 8 acres (3.2 ha) of cotton.
3000 bales therefore need 24,000 acres, or 10,000 hectares of cotton;
and this is a lot of cotton to get established in an area where very
little is at present grown.
In our opinion, therefore, cotton cannot be established as a practical
field crop in this area without a tremendous push by Government. We
have, however, outlined a proposal for development, based on a 2400
bale ginnery in the first place, as we understand that the Government
intends to push this crop. In this connection, early production can
undoubtedly be absorbed by surplus capacity at the Homa Bay ginnery
(which can handle 4000 bales/annum but is not being used at all as
there is no supply of cotton). If the Government pushes this crop
the surplus capacity at Homa Bay will be needed there, and a new
•ginnery in our area will be required.
With these background considerations in mind, we consider that the
main extension effort should be directed into (i) increased production
of maize,- beans, and groundnuts; (ii) rehabilitation of the small
coffee industry,, and development of tobacco growing as far as possible;
(iii) development of sugar cane to produce .Raggery and take advantage
of any future sugar development els,ewhere; (iy) increased production
of hedgerow sisal; and (v) cotton production if the Government feels
able to make the sustained intensive effort necessary to establish
an area large enough to support an existing ginnery and later a new
ginnery.
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IRRIGATION AND DRAINAGE
1,5

Irrigation Possibilities
The possibilities for producing crops under irrigation in the
area include (i) A rice irrigation scheme in an area originally
selected by Sir Alexander Gibb & Partners during their survey
of potential irrigable land near Lake Victoria in 1954. (ii)
Small, self-help rice irrigation schemes based on run-of-river
flow in some of the tributary valleys of the Gucha river (iii)
Supplementary irrigation to increase the yield of sugar-cane,
(iv) Small-scale vegetable irrigation near the larger centres
of population. These are discussed separately below.

5.2

Rice Irrigation Project
A feasibility study of a rice irrigation project, covering 480
ha (ca. 1200 acres) in two adjacent areas of North Kadern
(Development Unit II) has been undertaken. This area is at
present a seasonal swamp with rather dense Acacia seyal woodland
and typically wetland grasses such as Setaria and Echinochloa.
The area would be irrigated by gravity from a canal with an
offtake near Wath Onger on the Gucha river. Origanally it was
thought that an offtake weir built across the Gucha river at
this point, near the ferry, would raise the water sufficiently
to feed direct into the possible irrigable areas by gravity
alone. However, later investigations have shown that this would
in fact not be practicable, and that it would be necessary to
have a low-lift pumping station at this point, in order to raise
the water above a rock bar which, otherwise, would have to be
blasted through.
The capital costs of such a scheme would amount to £ 225400
according to Table 7, (pp 30,3l). This amounts to £ 470/irrigated
hectare; and this cost does not include land compensation,
construction overheads, housing for staff, tenants, workshop
and power supply, or any equipment. Costs of these necessary
ancillaries might involve an additional £ 450/hectare, or a
total capital cost of £ 920/hectare. Besides, the establishment
of an irrigation scheme in this area would involve further
indirect capital outlay, estimated at £ 37,000 for raising the
bridge over the Gucha river at Macalder, raising a road embankment and providing drainage to ensure year round access to the
scheme. The sum of all costs, before recurrent expenditure is
considered, is just under £ 1000/hectare, and, by the time any
action can be taken on the projects, may be expected to exceed
that sum. This is about five times the capital cost per hectare
of the Mwea Irrigation Scheme, but similar to the cost/hectare
of the Ahero Rice Scheme (£ 98l/ha capital* £9l/ha recurrent).
However, the Ahero scheme is capable of great expansion with
consequent reduction in capital cost, whereas the Wath Onger
scheme is finally limited to 480 ha by availability of suitable
land. A detailed breakdown of the cost estimate is given at the
of this Section.
Recurrent costs ori this scheme would also be very high in relation
to the total area irrigated and its potential productivity.
There is no possibility of exceeding 480 hectares of irrigable
land, a very much smaller area than is available in any other of
the existing or planned rice irrigation schemes in Mwea, Kano
Plains, or elsewhere in Western Kenya. Since it would be necessary
to set up an office, with advisory staff, machinery etc on a
scale similar to that at Ahero, the recurrent costs/hectare
irrigated would be several times the annual outlay/hectare for
that scheme.
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Irrigation would depend on run^of-river flow from the Gucha
river, which is normally adequate, but in some seasons might fall
below the minimun needed to mature a rice crop. There is no
practical possibility of increasing the flow by storage, because
of the already very high costs and the lack of any suitable
dam site upstream (we have considered enlarging the G-ogo Palls
dam but rejected it on grounds of cost). There would thus be the
possibility of the rice crop partially failing in dry years.
Although this possibility may normally be discounted, it must be
borne in mind as an added disadvantage.
The original G-ibb proposals were of 3 acre (l.2 ha) holdings
producing 1 annual crop of rice. It is unlikely that a single
crop of this nature would produce more than 70 quintals of rice/
ha; and not all of this would be salable surpless. It is not yet
proven that two successive crops can be grown at Ahero within one
year, as can be done at Mwea. If this were possible, with the
available water supply, on even half the area, the economics of
the scheme might deserve re-examination.
There are also social, environmental, and other problems concerned
with any such scheme. Social problems include the difficult step
of moving people from subsistence rainfed farms, with their own
homesteads and immediately expecting them to live in villages and
adopt a highly efficient disciplined cash income economy. At
Ahero, the nearest rice growing scheme with comparable ecological
problems, hail risk and humidity promoting certain rice diseases have
been more or less serious. Moreover, for the foreseeable future,
any rice planted on this scheme would have to be sent to Kisumu
by boat for milling, as the total production would never justify
the establishment of a rice mill in the area.
Por all these reasons we consider that this project is uneconomic
at present, and should not be considered as a practical possibility.
We propose that this possible scheme should be held in obeyance,
and that if and when rice production at Ahero rises above 5000 kg/
irrigated hectare/crop (taking two crops a year, i.e. more than
10,000 kg/ha/year) the economics of the scheme should once again
be examined and the possibilities re-assessed.
5.3 Small Scale Self-Helf Rice Irrigation Schemes
There are several tributary valleys of the G-ucha, with flat or
gently undulating heavy clay soil, suited to rice growing, that
might be developed as small self-help rice irrigation schemes.
They would be dependent on run-of-river flows.in tributary streams;
and we do not have adequate data to say whether such flow are
permanent or adequate for irrigating any considerable areas.
Such irrigation might be possible in parts of Development Unit VI
and near Kagaga in Development Unit IV.
Such schemes would at no time justify any heavy capital expenditure.
They would merit an original layout survey by a competent leveller;
but dams, water intakes, canals, furrows to fields etc would all
have to be built by prospective cultivators themselves, while the
fields would be cultivated by oxen from surrounding areas.
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Yields of rice on such schemes would probably be well below 50
quintals/hectare/annum: but since they would involve relatively
very low capital outlay/hectare, and low recurrent costs on advice
and supervision, they might possibly be more economic than the
very costly scheme outlined above«. For the moment we can do no more
than indicate where there are possibilities for such schemes,,
leaving it to the regular agricultural staff on the area to. develop
if any demand exists or ariseso
5«4

Supplementary Irrigation of Sugar Cane
The sugar cane in the area at present is all rain-fed. The areas
where sugar cane is grown have generally a marginal rainfall for
high-yielding canes, and accordingly the rather drought resistant
..varieties, grow^^elsewhere in Nyanza are used. Even most of these
are yielding at well below their potential in many cases./ It
would be fair to expect a plant crop of 40 tons/äcre, 25 tons from
the first rattocn5and 15 from the second (if taken), giving a
total of 80 tons of cane/acre/annum (= 195 tonnes/ha/annum J over
a five year crop cycle. Yields are, at present, probably not up
to this level, partly because of poor rainfall, but also because
little fertiliser is used«
Supplementary irrigation of cane in July-September and JanuaryMarch, adding 70-80 mm of water to supplement rainfall each month,
would enable uninterrupted growth of sugar cane and perhaps permit
larger higher-yielding varieties to be grown» The increase in
yield might be to 60:40s30 tons/acre, totalling 130 tons, an increase
of 50 tons over rain^fed cane, or "(O tons/a ere/annum (= 2»4 tonnes/
ha/annum)„ Attainment of such a yield would require considerable
fertiliser inputs0
The price of a tonne of sugar cane sold to a factory in Nyanza is ,
at present about Shs 60/- delivered at factory. Ten tonnes are
therefore worth about £ 30 delivered, excluding transport (about ,
Shs O/75/ton/km). The capital cost of applying an extra 70-80 mm
of water in each of six months of the year, using overhead sprinkler
irrigation sytems, is about £ 250/ha.
For this reason such a proposal seems to us clearly uneconomic;
and we recommend that any such development be reassessed if and when
a sugar factory is established elsewhere in South Nyanza. The ..
increasing price of sugar may accelerate this development.

5.5

Small Scale Vegetable Irrigation
We consider that there is at present no real possibility of large
scale vegetable production in this area, either rain-fed or under
irrigation. There are many other areas of Kenya where most common
vegetables can be grown under rain-fed conditions, and which are
much nearer to the large population centres. Accordingly we feel' ,
that any development of this sort can only arise in response to
local demand.
Local demand for vegetable is not likely to be great; and can
probably be supplied, as farmers develop more intensive methods,
by rain grown vegetables on higher potential land, particularly in
Development Units VI and VIII*
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We feel therefore that, at most, there is scope for 10-15 hectares
of irrigated vegetables in the area; and that this can be developed
by individuals in response to demand, using stream flows on
small bench-terraced gardens adjacent to valleys, or low-lift pumps
and sprinklers. The production of vegetables should be left to
individual enterprise and need not be the subject of special
development proposals. The valley of the Nyamgogn'i river in
Development Unit VI and a fertile area at the confluence of the
Ongoche and Gucha rivers in Development Unit III might be suitable
for such development.
5.6 Drainage
In view of the very large tracts of poorly drained soil in the
area, which partly for that reason are regarded as unsuitable for
agriculture and suited only to grazing, it might be thought that
drainage of such soils could render them suited for agriculture.
This, however, is only true in a limited number of cases, because
most of these poorly drained soils are seasonally wet as they
overlie a hard pan of murrum, gravel, or clay. Drainage of such
shallow soils could lead to accelerated erosion if it Was not
extremely carefully laid out; and could well result in the destruction of a useful grazing asset and the total loss of all such
shallow soil in a comparatively short time. Any such proposal would
therefore have to be treated with great caution.
The badly drained soils of the area at present useless for arable
agriculture fall into four groups (i) Seasonally flooded deltaic and
marshy areas, useless for agriculture because they are under water
in periods of heavy rain; these are mainly in the Gucha delta (Development Units II and III), (ii) Small, more or less permanent swamps
caused by seepage, usually in the bottoms of valleys, but sometimes
perched on valley slopes; (iii) Seasonally wet heavy clay soils,
which are sometimes quite deep and of good nutrient status, but
cannot easily be cultivated because of their texture. Such soils
are characteristically boggy or sticky in the rains and dry out
iron-hard in the dry season (iv) The very large tracts of seasonally
wet shallow soils, characterised by the ecological vegetation type
known as "grouped-tree grassland" (particularly in Development Unit
VIl) in which trees only grow on old termite hills or other raised
spots, with grassland mainly of Loudetia kagerensis, some Themeda
triandra, with sedges in between. Such soils overlie an impermeable
pan of hard clay, gravel, or murrum, and are referred to above.
The first three groups of soils, which are together a small fraction
of all the badly drained soils in the area, present some possibilities for drainage. The seasonally flooded deltaic soils near the
Lake shore must, for the time being, be excluded, since the flooding problem is not caused locally, but is due to runoff and erosion
from the Gusii Highlands and Masailand far outside the area. Unless runoff is controlled throughout the Gucha and Migori river
catchments (and it is problematical that such violent flood runoff
could be entirely controlled) the people of the lake shore will have
to put up with this flooding and loss of land for the foreseeable
future.
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Small seasonal swamps and the black heavy clays of groups (ii)
and (iii) can be drained by ridge-and-furrow methods, provided
that they are not in the direct track of runoff water in drainage
lines. If the latter, they must, always be left under permanent
grass, otherwise very deep gullies will quickly form in such
swamps. Drained by ridge and furrow methods, which must be
properly laid out by skilled levellers, they may become suitable
for the cultivation of some crops, for instance sorghum and sugar
cane. Local cultivators are well acquainted with the technique
of ridge and furrow cultivation, and have practised it for many
years; but their methods could be improved by skilled advice. Such
soils, when partially drained in this way, may also be suited to
plantations of Eucalyptus, which frequently grow well on damp
spots and in fact have such a high water demand that they are
sometimes used to dry up swamps.
On the very large areas of shallow soils no drainage is recommended.
Where the poor drainage is caused by underlying clay, and not
by murrum or gravel, attempts have been made in the past to drain
these soils by ditches on the contour, ridging and furrowing and
mole draining. However, such methods have always been uneconomic
for cultivation, and it is accordingly most improbable that they
would be economic to improve grazing for livestock. Again, there
is the possibility that small woodlots of eucalyptus would grow
well on such soils, provided that they were clean weeded in the
early stages of growth and protected from frequent fires which
sweep through these grasslands and have so far effectively nullified
several attempts to afforest them.
Our considered opinion, therefore, is that there are few small
tracts of seasonally wet soils which will repay the cost of
drainage works; and that such soils are for the most part best
considered as suited only to grazing. However such efforts will
probably best be left to individuals who happen to own such
tracts or part thereof after adjudication, when they can be advised
what to do by trained agricultural staff.
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Table 7" '. . Irrigation Cost Estimate: 480 hectares in Development Unit II
Intake Weir
Shs
Assume

: 'Height = 2m
Length = 40 m
Average width - 1-5 m
Shs

60,000

add for exc. etc. 50%

it

30,000

add for coffer dam

ti

45,000

120 eu. m @ 5 0 0 / -

135,000

"

135,000

"

20,000

"

10,000

Intake chamber - arrangments
Assume 8 eu. m concrete x 600/

~ 4,800

Extra for e x c , drainage and
foundation
Mechanical equipment

5,000
10,000
19,800

Erosion protection

"
Pumping equipment
Pumphouse

165,000
100,000

"

30,000

Suction pipe

40 m x Shs 800

"

32,000

Pressure pipe

300 m x Shs 6 00

"

180,000
342,000

Main feeder channel 7,500 m
2 r/Lm

(section)

Excavation 6,000 m x 2 'cu.m (soil), x '&/1,500 m x 2 eu.m (rock) x 30/-

It
II

Tr.immins and compaction 7,500 x 4/-

II

Concrete lining 1,500 m x 200 Shs

It

96,000
90,000
30,000
300,000
516,000

Primary channels
1 m /l.m (section)
Excavation 7,200 m x 9/-

"

64,800

Trimming and compaction 7,200 x 3/Structures 50%

"

21,600
4^.200
.129,600
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Shs.
Secondary c h a n n e l s
0„75 mVl.m ( s e c t i o n )
Excavation 15,000 m x 6/Trimming and compaction,15,000 cum x 2/50
Structures 10$

tl

90,000

11

37,500

t!

12,750

140,250 ;
Flood protection channels
1 m /l.m. (section)
Exc. 10,000 m x 9/Trim. 10,000 x 3/Structures 10$

It

90,000

1!

90,000

1!

30,000

II

.12,000

132,000.
Drainage system and flood control
4 m /l.m
Exc. 6,000 m x 30/-

" 180,000

Trim 6,000 m x 7/Struct. 30$

" 42,000
" 66,600
288,600

Clearing of area

"

Levelling of area
350 hrs x 200 x Shs 9/-

2,000,000

80,000

2,080,000
Boad construction (within area) Shs 800 x 480 ha 384,000
Storage (400 m 5 )
100,000
Planning (soil survey, topographic survey, design)230,000
714,000
Total cost estimate

=
=
=

Shs 4,507,450
£
225,400
Cost/hectare
225400
= £ 470
480
Estimated cost of construction overheads, Land compensation, Equipment and tenant housing = £ 450/ha
TOTAL ESTIMATED COST = £ 920/ha
Boad imporvements
,
Raising of bridge
"
500,000
Raising of embankment 5 km x 6 m x 6/"
180,000
Culverts 20 x 3,000
"
60,000
.__
740,000
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6

AGRICULTURAL EXTENSION
6.I General
'... At 'present there are 53 general agricultural extension staff
and 17 livestock staff in the area. They are now fewer than in
1955 (according to the South Nyanza District Gazetteer) while
the human population and consequently the area under cultivation
has more than doubled in the past 20 years. The effective ratio
of extension staff to number of farmers and area cultivated is
now only, about a third of what it was 20 years ago-. The present
available staff could not cope with all the extension work that
will be needed in the future even if they were well equipped and
energetic. The AAO Kihancha informed us that he had no soil
conservation equipment, ! "though this could be got from Homa Bay.
We have not seen any Agricultural Field Staff in uniform obviously
working; and one instructor whom we questioned estimated that he
contacted only about five farmers a month, that is one every six
day's on average. In these circumstances it is not surprising
that the figures available for crop acreages, yields and targets etc
are. so unreliable.
(see Supplementary Data Volume)
If development of the area is to proceed effectively, and needed
catchment protection is to be achieved, a major input of extension
staff will be needed. These staff will also have to be equipped
with bicycles or motor vehicles according to their grades; given
any necessary equipment; and advised how to help channel improved
seeds, fertilisers etc. to the farmer. It is wise to use any
existing farmers institutions as channels of communication and we
have been advised that because shortage of staff it is Government
policy to encourage farmers who wish to progress to come to
particular centres to obtain advice. However, only a minority
of farmers will actually do this. The urgently needed catchment
protection work will be neglected, with serious consequenses, unless the Agricultural Staff get out and contact the farmers themselves.
6. 2 Staff Requirements
An Extension staff pyramid can be built up, starting with a
baseline of the lower grade of field assistants who are directly
responsible for day to day contact with farmers or stock owners.
The number of such men needed depends on the number of farms,
the density of the population, and the type of advice they are
required to give. At present there are about 230,000 people in
the' area; and excluding a small proportion (less than 10 percent )
. who may be traders, teachers etc. not engaged in farming (though
some such people are also among the most advanced and active
farmers too) there are at least 23,000 farming families in the
area. All of it is rather denstly populated, the mean holding size
overall being 7.4 ha/family,in those areas so far adjudicated. 100
families therefore accupy a small compact area of about 75 sq km.
In such a .population density a Field. Assitant can contact several
families a day and give them simple basic advice.
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We consider that over the general area, 1 Field Assistant per
200 families should be sufficient to impart simple advice on
planting technique, seed requirements, grass planting; and to
carry out necessary catchment protection works, perhaps augmented
by temporary staff recruited for a season when the crops are off
the land, twice a year for that purpose. On this basis the base
figure of the staff pyramid is 115 Field Assistants Grade II (j.A.A's)
Such men can have pratieal experience, or the Kenya Certificate
of Education. Experience and some standing among their local
community may be more effective than an academic education. They
will often need bicycles.
1 Field Assistant Grade I (AA) with a high standard of education
and a certificate from a departmental training school can supervise
effectively 6 - 8 such men. On this basis about 14 - 19 such men
are required to attain the necessary general level of extension
aimed at in the first 5 years of the plan. Since there are 32
Sublocations in the area, some of them much smaller than others,
we recommend a minimum of 16 Field Assistants Grade I. Of these
some would, be dealing with 1 large sublocation each, and the
remainder dealing with two or more smaller sublocations. Most can
manage with a bicycle but some may need motorcycles.
16 such men, plus some other work, can easily be supervised by
two energitic Diplomate Divisional Officer (AAO's) each with a
vehicle. There are at present at least two such men available
(at Kihancha and Migori) and one Home Economics adviser. The
senior staff is thus at present adequate, the lower echelons
inadequate.
This basic level of staffing (2 AAO's, 16 Field Assistants Grade I
and 115 Field Assistants Grade II) will be sufficient to effect
catchment protection and to achieve basic general improvement in
crop yields and agricultural methods over the whole area of 2000
sq km in the first 5 years. However, certain additional projects
are proposed and these will require additional staff. The most
important additional staff requirements will be for (l) The
Nyangutu Valley pilot catchment area, (2) The Coffee Improvement
Project, (3) Livestock Improvement Programme, Additional staff
proposed for these projects will be:
Nyangutu Valley Project: In this area more intensive agricultural
advice and productivity is needed and aimed at. The AAO Kihancha
.lives nearby and can supervise it closely. The average holding
size in the 64 sq km involved is about 6 ha, so we estimate that
the valley contains about 1000 farms. To achieve the more intimate
and frequent contact with the farmers in this valley we consider
that one Field Assistant Grade Il/lOO families (or 10 altogether)
or 1/6.3 sq. km (630 ha) is needed. Because the more technical •
nature of the advice that will'be given and, we hope, the interest
will be stimulated from adjacent areas, we consider that 2 well
trained, experienced Field Assistants Grade ï will be needed. The
additional staff needed for this area is, however, only 5 Field
Assistants Grade II and 1 Field Assistant Grade I. The costs
of this level of staffing should be amply repaid by increased
productivity.
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Coffee Improvement Project: There are 3 operating factories
in the area and one in process of completion. There are three
specialised coffee staff. We accordingly recommend 1 additional
Field Assistant Grade I specialising in coffee, with 1 Field
Assistant Grade II based on each factory area and growers (4 altogether) who will have the task of resuscitating the coffee
plantations and making the industry productive again. Thus 2
additional staff are needed. This should not take more than 3
years; thereafter the maintenance of the coffee industry should be
left to growers with occassional advice from the regular Agricultural
Staff.
Livestock Improvement Programme: In the first 5 years of the plan
the aim will be to ensure universal dipping of all cattle in the
area to eliminate the present unnecessary losses from tick borne
disease, increase productivity and prepare the ground for improved
stock. The 222,835 cattle now in the area, on a dipping schedule
of 7 day interval, 6 days/week, and 700 cattle/dip/day require
about 50 dips; additional dips in the Nyangutu Valley where more
intensive stocking is expected to develop will bring this up to
53- We consider that 1 Livestock Assistant will be able to supervise at 3 dips to check its strength, observe any notifiable
diseases and deal with ailments and wounds of livestock. Since
such men will be static they can be supervised by about 5 Livestock
Field Assistants Grade I; and one Diplomate in Animal Husbandry.
The final level of Agricultural and Animal Husbandry Staff needed
will thus be approximately as follows:
AAO's Field
AAO's Livestock
Field Ass. G. I Field
Livestock

2
1
18
5

Field Ass. G II Field
Livestock

124
23

All supervised at top level by the DAO Homa Bay and the PAO
Nyanza.
The usefulness of these men will be proven only by the increase
in productivity they achieve. If they do not achieve the anticipated increase in productivity, they will not deserve to continue
in employment. If however, they do achieve the increase in productvity aimed at, it is possible to make a rough economic assessment
of their success. Assuming that the increased productivity is as set
out in the
Development Plan to a total annual value of about £
2.5 million, the anticipated annual expenditure of £ 20,000 on
such staff will be found to have a high economic return.
Moreover, it is not the total staff which will need assessment in
this way but the additional staff. At present there are 53
General Agricultural Staff in the area.
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The additional agricultural staff we propose amounts to 3 Field
Assistants Grade I and 88 Field Assistants Grade II. We also
recommend that the Livestock Staff (at present 15, excluding
2 Hides & Skins Inspectors) is supplemented by 1 AAO and 15 Field
'Assistant?, Grade II. ï~'.e total annual cost of tfee additional staff
is only a little over half of the total costs of all staff, since
little increase in the higher echelons is called for. Accordingly,
the benefits from increased productivity may be assessed more
favourably against this lower cost.
Table H.
Schedule of Agricultural Staffing

Class of Staff

Present

Required

Additional

Diplomates
AAO (Field)

2 •

2

0

AAO (Home Econ.)

1
0

1

0
1

15
0

17
1

2

7

5

0

22

23

33

120
4

87

23

15

147

103

170. •

106

174

107

AAO (Lstk)

1

Total Diplomates
Field Assis. Gr I
AA (Field)
AA (Coffee)
AMA (Lstk)
Total F.A. I

1

Field Assis. Gr II
JAA (Field)
JAA (Coffee)

3
8

JAHA (Lstk)
Total F.A. II

44

Total Junior Staff
Total AU Staff

, 66
;' ;
•'..'

6

9 .

1

Excluding 2 Hides and Skins Inspectors.
Notes

(l) 2-vidently-j the increased staff should not be recruited all
at once, but phased over the first 5 year period.
(2) We have assumed that all livestock staff posted at dips for
general improvement will be JAAs and that since 17
Animal Husbandry Field Assistants'already exist they can
supervise these men effectively, though they are at
present all in Migori and Ivîacaldèr .Divisions.
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In the longer 20-year term, it is anticipated or hoped that
a much more intensive standard of agriculture will prevail throughout the area. Experience will show whether it is then necessary to
further increase staff; or whether farmers institutions and more
agressive traders can be developed on a self-help basis to take
the load of supervision and advice off Government directly. It
should certainly be the aim in the first 5 years of the plan to
develop more effective farmers institutions and societies so that
a small number of well-trained staff can have a wider beneficial
effect.
6.3 Farmer Training Centre
At present there are no farmer training facilities in the area
and attendance is poor at the nearest FTC at Homa Bay. It is
therefore recommended that an PTC is set up in the area in the
early stages of the 5 year plan. Oyani Bridge in Migori Division
appears to be a suitable site for such a centre, although infrastructural facilities at Macaider may make the latter site more
attractive, particularly if the government holding ground develops.
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LIVESTOCK IMPROVEMENT PROGRAMME
7.1 Dam Rehabilitation Project
The aim of this project is the rehabilitation and maintenance
of all existing earth dams in the area. Pull details of the
project have been given in Volume II, Water Development.
7.2

Dip Construction and Improvement Project
There are, at present 5 dips completed and functioning, of
which one is on a Government Farm at Oyani and not available
for dipping outside cattle. In effect 4 are in regular use,
dipping less than 3 percent of the present cattle population.
Pour of. the dips are complete but not functioning, for reasons
of intermittant water supply and lack of chemicals. Twenty
others are at various stages of construction, of which 13 are
little more than begun and construction in some cases has been
more or less abandoned. There is a spray race at Macalder holding ground, again not available to the general public. When the
present dip construction programme is complete, there will be
30 dips and spray races, of which 28 will be available to the
local farmers and 2 will be on Government establishments.
The present cattle population is about 223,000; allowing 700
head/day in a 6 day working week at 7 day dipping intervals
necessitates 50 dips to ensure regular universal dipping to
control tickborne disease. Thus another 22 dips will be needed
(at a cost of £ 750 each) situated at strategic intervals so
that livestock not at present within reach of a dip can go there
easily. Each of these dips will have to be based on a water
supply, a spring, river or dam; but in all cases sited so that
it cannot contaminate the drinking water supply
This assessment does not make any provision for livestock
increase as stated tiiaden land carrying capacity (p.4) We
consider that, in the early stages following adjudication and
demarcation, the number of livestock may locally be reduced;
but that as development proceeds the number will increase to
about 212,000 SSU compared to the present 154,000 SSU of cattle
(sheep and goats do not require dipping). Assuming that the
population composition remains the same, the higher figure will
be equivalent to about 307,000 head of cattle. These, on the
same dipping schedules (4800/week) will necessitate 64 dips
altogether, or an additional 14 over and above those needed in
the first five years. Demand for dipping facilities may be, in
some areas, reduced by individually owned dips or spray races.
It also: does not take into account more intensive developments
in particular areas, which will result in a higher cattle
population. In the first 5 years we consider that only the
Nyangutu Valley pilot catchment will be developed in this way;
this Valley will need an additional 3 dips to ensure that all
livestock are dipped regularly. Demand in other areas will
control the number of additional dips that may be needed.
. In Summary, to ensure the effective protection of all cattle in
the area against tickborne disease we consider that,
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(a)

In the first 5 years, in .order-of priority
(i)
4 completed non-functional dips require effective
water supplies and supplies of chemicals.
(ii) 20 partially completed "or just sited dips should be
surveyed to ensure that they are well sited and can
be easily provided with water^öonstruction of those
considered suitable should -be completed.
(iii) In order to saturate the whole area an additional 22
dips will need to be sited and constructed. These
should be sited at the proposed Livestock Improvement
Centres.
(iv) In the Nyangutu Valley pilot catchment 3 additional
dips will be needed.

(b) In the following 15 years, once disease has been controlled
and cattle population rises to capacity and becomes more
productive:
(i)
An additional 14 dips will be sited and constructed.
(ii) Other catchment or area development schemes will
develop which may necessitate more intensive disease
control methods locally. We feel that it would be
premature to forecast these needs at this stage.
Spray races can cope with a larger number of cattle (lOOO/day)
than can standard plunge dips. Fewer spray races would therefore
control disease on the same number of animals. Against that;
spray races require an engine and other plant which need maintenance
and are, in the long run,individually more costly. We therefore
have based our estimates on plunge dips rather than spray races;
but this will not preclude a change of policy later if- this
proves desirable.
3 Livestock Improvement Centres
The dipping programme detailed above will require regular supervision, while livestock coming to a dip present an opportunity for
checking and observation which is much more difficult when the
same stock are scattered in herds over a big area. Accordingly we
propose a large increase in livestock improvement services, based
upon Livestock Improvement Centres.
The Centres will be sited at a dam and a dip except in the case
of the proposed centres at Bware (a borehole), Anjego (an existing
dip) and Wath Onger (on the main stockroute); The aim would be to
provide comprehensive health and drinking facilities for cattle,
and to a lesser extent other livestock. This is integral part of
the Livestock Improvement Programme, to be considered in conduction
with the Dip Reconstruction and Improvement Project, and the
Dam Rehabilitation Project and other water supplies.
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Table 9
Proposed Livestock Improvement Oentres
MIGORI

Location
sublocation

MACALDER
-*

Site

Map
Reference

Location
subloeation

656881

Suna West
Wasimbete
Wiga

Suna East
Kakrao

Sigera

Map
Reference

Wasweta II

Mabachi
GodKwer
Giribe
Sagero

480730
460835
441781
609791

An j ego (Dip) 468934 '

\
\

Kanyamkago
Katieno
Kajulu

Dodo
Nyamage

599036
573936

South Kadern
Macalder

Kawere I
Kawere II

Uriri
Mitonyi

685940
721849

Kakoth
/

Kanyaru&nda
KIHANCHA
Location
sublocation

*

Site

üite'-

Bande
Ratieng

878848
842888

Wath Onger
(Stock
Route)

343951

Okenge
Bware
(Borehole)

436997
380045

Site~

Map
Reference

Oseke

341443

Map
Reference
Horth Kadern

Bukira
Bwisaböka

Kanyuor
Ko lal
Mahumtutu
Orarwe

751636
800690

iroiwA
Bwiregi
Bukihenche

Location
subloeation
ïïyabikond0

448512
Karungu
Kachieng

Bagumbe
Masaba
Mabera
Isebania

Masaba
Nyagasere
Kwigenchw a

693759
608751
631678

* L.l.C's are to be sited at dams unless otherwise stated,,
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We propose 23 Livestock Improvement Centres (approximately 1/10,000
cattle). Initially each would have drinking troughs and a dip,
operated and maintained by a JAA or equivalent animal husbandry
staff. Each of these officers would also be responsible for "the care
and effectiveness of 1 other dip (perhaps 2 in some cases) most
easily accessible to him. 23 JAA's at the Livestock Improvement
Centres could effectively supervise the 50 dips anticipated in the
first 5 year period.
Each JAA in charge of a Livestock Improvement Centre, in addition
tö ensuring that his 2 dips are functioning properly, would also
be responsible for diagnosing any notifiable diseases or, in case
of doubt, calling in appropriate veterinary advice; dealing with
simple ailments such as wounds or other common minor livestock
troubles; and for advising livestock owners on simple principles of
animal husbandry.
•
Each Livestock Improvement Centre would be visited once a week by
an AA (Animal Husbandry), who would also be responsible for advising
individual farmers on more advanced animal husbandry requirements.
In the event of an outbreak of stock disease Veterinary advice would
be called for. Permanent veterinary facilities might be set up
at the larger Livestock Improvement Centres, and the smaller centres
would be visited regularly by mobile veterinary officers or teams.
There are, at present, 7 AA's and 8 'JAA.'s (Animal Husbandry). The
AA's are quite sufficient to supervise 23 Livestock Improvement
Centres, each with a JAA in charge, and in addition, meet farmers
in the neighbourhood who may need more specialised advice., An
additional 15 JAA's will be needed to bring the staffing up to full
strength in the first 5 years. At the moment, the existing Animal
Husbandry staff has not enough to do. If, in the following 15
years, cattle' and other, livestock population rise to anticipated
levels it may be necessary further to augment the Animal Husbandry
Staff, probably especially in Development Units VI and VIII where
exotic dairy cattle are likely to become numerous and require more
skilled attention.
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EXTENSION SATURATION PROGRAMME
8.1- Staff Requirements
As has been stated, the present extension staff are inadequate to
achieve much, and in fact achieve even less than they could. In
the first 5 years of the plan, therefore, we propose that the
extension staff be augmented by,
• 1 AA.O, 'Livestock Husbandry
3 AA's,TA's or DAA's
88 JAA's. Agriculture
•15 JAHA-' s. Livestock
Not all of these.staff are, naturally, required at once. We
consider that it is.largely a waste of time and funds to post
augmented staff to areas not yet adjudicated, since good farming
is-a physical.impossibility in fragmented traditional land tenure
conditions.- Augmented staff should therefore, in the first instance,
follow in the footsteps of the land adjudication teams. It is also
true to say that their effectiveness will to a degree depend on the
keenness of farmers to better their standard of living, by no meansalways apparent. However, a farmer cannot be expected to learn
new techniques for such purposes if there is no one to teach him;
and at present such staff are totally inadequate.
We also consider that at present there is an excessive specialisation, at least at JAA level, of a total of 34 JAA's dealing with
field agriculture as opposed to Animal Husbandry 8 are specialists
(cotton (2), tobacco (2), coffee (2) and Land and Farm Management.
(2.).
We consider that every JAA should have the basic field training to carry out the following duties.
• '(l)'Catchment protection.
(2) Advice on planting dates, .proper spacing, seed rates,
fertiliser applications, simple weed and pest control,
harvesting and storage, for any crop grown in this area
on a considerable scale.
Thus, apart from coffee and tobacco, for which we have made
specific proposals below, we consider that no cash crop requires
JAA specialists. In a cotton growing area every JAA should be.able
to advise on cotton growing in all simple aspects, calling in more
expert opinion only when, for example some hitherto unknown or
. unusual pest appears.
In the case of Animal Husbandry, there are at present 5 AA's
specialising in this, 'and 5 JAHA's plus 2 Hides and Skins Inspectors.
Additional JAHA's should be posted to dips or other areas as and
when they are required. We have proposed a total of 50 functioning
dips altogether by the end of the first'5 years to' ensure unversal
dipping, and control of tickborne disease. The aim should be to
augumént the JAHA staff until one is available at each dip..
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As a further aid to agricultural development, it is recommended
that a Training Centre, where both farmers and•extension staff can
receive information, is opened in the area within the next two years.
Oyani Bridge appears to be the most suitable site for this Centre.
The successful implementation of this extension programme is fundamental to any agricultural development in the area.
8Ä2 Agricultural Surveys
8.2.1 Soil Survey of Clas.s I Arable Land: In order to acquire the necessary
knowledge of soil nutrient status on the best class of arable land
.we consider the available data to be inadequate-. We .consider that
1 soil sample/10 ha, in the whole area of good arable land, is needed.
Excluding'Karungu, North and South Kadern,, but including Känyamkago,..
'Suna East and Suna West (some 'parts of which are doubtful in this .
respect) the total area of Class I land is 53,075 ha..- A sampling ' \
programme along the lines suggested would, therefore involve taking
.'
and analysing some 5300 soil samples. Since 300 soil samples have
been analysed for us by the National Agricultural Laboratories in
three weeks, we believe that this, total can be achieved in five years,
at a little over 1000 samples/year. We consider that such a sampling programme can easily be accomplished by the augmented extension
staff we propose as part of their normal duties,, and that the samples •
can be analysed by the National Agricultural Laboratories at no.
additional cost to Government.
The results of this survey will provide invaluable data fpr the
'preparation of detailed development proposals for high potential
areas at the end of the 5 year period..
8.2.2 Regular Sample Census Project: In view of the inaccurate figures
for agricultural production at present collected, which ,are .-mislead- .
ing and therefore detrimental to the preparation of development •
proposals we consider that the augumented extension staff proposed
should be made responsible for a regular farm sampling programme.'
We consider that this should cover about !10 percent.of. the farms in
..- the area during the first 5 year period; and that the results should,
be recorded on standard proforma which can be designed for the
purpose-, regularly collected and easily analysed;
The most important data to be collected are:
Total Area of Holdings

..,..'•:

Total Area cultivated/family
Area of each crop (pure or mixed) cultivated/family.
Area of other, land use (fallow, grassland,- housing, forest, .
woodlots etc.) '.'
Livestock numbers and herd composition.

''•••'•

Yields of crops, and production of livestock.
Cost of any recorded inputs (fertilisers, medicines etc)
Such work could be carried out-by the planned extension staff
perhaps advised by statistical experts, and.assisted by.Agricultural .
Diploma or Degree students on vacation.
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We feel that it is essential for the .-agricultural staff to know
what is going on in their area; and that when adjudication and
demarcation has been completed it will be relatively easy to
identify and evaluate individual holdings picked'at random from the
total available. For this reason we do not consider that such a
census should be carried out by outside teams of economists. We
stress again that thé present methods of collecting figures of
planted areas are so inaccurate as to be meaningless and misleading
and that they therefore should be abandoned.

:

8.3

We consider that such work can be done by the augmented extension
staff we propose as part of their normal duties and need not incur
more than minimal additional costs to Government (for stationery etc).
Coffee Improvement Project
A coffee improvement project is proposed for small areas of Development Units VI and VIII. The object is to increase the output of
coffee so that existing coffee factories are able to work at
capacity. This is to be accomplished by increasing the yield of the
existing hectarage rather than by increasing the area under cultivation.
At present there are three operating coffee factories in the area
at Oyani, Bugumbe and Nyabasongo. A fourth factory has recently
been completed (July 1974) at Kitungi. The total membership of the
three existing cooperatives is 1668 farmers of whom 693 (42 percent)
delivered coffee in 1973/4. Total production was 25,270 kg of
parchment (36.5 kg/active member). Total income was SB 75,810 (ShsllO/
active member) . The Ministry of Agriculture estimates that:, there
are about 190 hectares of coffee in the area. Assuming the whole
area is being harvested, this gives a mean yield of 132 kg of
parchment/hectare. This yield is very low by national standards
as a mean yield of approximately 750 kg of parchment/hectare is
attainable.
A brief survey of the coffee areas indicated a generally low standard
of husbandry. Many fields had been abandoned and the managers of
the coffee factories reported declining yields and that severalfarmers had uprooted their coffee. However, the area appears to be
largely free of coffee berry disease. Hail damage was evident in
Kihancha Division. It is not clear why so little interest is
taken in coffee as the price at present encourages production.
Evidently a more intensive effort is needed to restore this crop.
There are 3 coffee extension officers in the area (l/23 coffee
producers).
It is therefore proposed that the existing 3 coffee extension
officers be augmented by a fourth. Each of the officers should be
based at one of the factories and advise the members of that
cooperative-. With an intensive effort on the part of the extension
officers, coffee yields could be raised to at least 750 kg of
parchment/hectare, by the end of the 5 year plan period.

44

At present prices this output would be worth about £ 21,500/annum,
compared with the present annual output worth £ 3,800 from the same
area of coffee. The increased value of production would therefore
•be 17,700/annum of which Government, might expect to obtain at least
£ 1770/ annum to of f set-'against the additional cost of'salaries of
.1 JAA and 1 AA: coffee and their other costs. The investment in
-• '. extension staff should thus be well worth while.
8.4 Sisal Development'Project
Sisal planting as hedgerows is likely to increase following land
adjudication. At 'present there are two brushing and baling plants,
at Macalder and.Migori.,. each .of • which processess'at present some 200
tonnes/month, while a third plant at Homa Bay draws an estimated 100
tonnes/month from within thé area.
The two plants at Migori and Macalder are working near capacity, while
the hedgerow sisal at present, in the ground has been overcut. In the
near future production is likely to drop sharply. However, by 1978,
when adjudication and demarcation will be complete, and much hedgerow
sisal will be 3 - 5 years old, we expect a large increase in the demand
for brushing and baling facilities.
We accordingly propose that two new brushing and baling plants should
be developed, serving the areas at present distant from the existing
plants. They could be sited at Kihancha and Karungu. A plant at
Karungu would be more convenient for the lakeshore areas west of our
area than the plant at Homa Bay.
It is to be hoped that private commercial operators will provide the
finance for these .plants on normal business lines. However, they
may need assurances that sisal exists in sufficient quantities to
justify the.erection of a plant.
. . To this end we propose (i) That in land suited only to grazing, on
poorly drained soils and near the lakeshore, in Development Units II
and III enclosure should be with a double row of sisal, not the
common present single row of plants. This has the additional advantage
of being much more thoroughly stockproof than a single row. (ii)
That consideration be given to small individual plantations of sisal
on second class arable land, notably some of the relatively welldrained stony soils, where sisal but not arable crops grow well. Such
plantations of sisal would certainly compete in economic return with
beef cattle or cotton. The yield from 1 ha of well managed sisal can
be about 10 - 12 tonnes of fibre, worth, (at SB 2/50 - 3/-Ag) , 9B
25,000 - 36,000/ha over a 7 - 9 year cycle, or 9B 3600 - 4000/ha/year.
Even if the price, which is at present very high, falls to Shs l/-/kg
of fibre, sisal will compete very favourably with livestock or any
rainfed crop that can be grown in the drier lakeshore areas.
8.5 Tobacco Development
At present there are 211 growers of tobacco in Migori and Kihancha
Divisions. The total planted area is 88.1 ha, from which, up to
June 1974, 16,300 kg of dried leaf has; been produced. In 1973 the
..value of the crop from the 137 growers was about £ 1750, for. 11,630 kg.
. " ;of leaf from about 27 ha.
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The 1974 crop should therefore be worth about £ 5485, assuming
that a similar final yield of 415 kg/ha is attained. The risk
of hail damage in the area is, however, severe.
British American Tobacco Co (BAT) have recently conducted a survey
of the area to see if the tobacco production can be substantially
increased. Past experience suggests that, if any increase is
practicable, it will be confined to a rather small number of
specialist growers; and, that, while this produces local prosperity,
it cannot be hoped that a drastic increase in farm incomes, over
a wide area and a large number of farmers will come from tobacco.
It will remain a minority specialist crop for the foreseeable future.
The BAT Development proposals are not yet ready, but should be
available later this year. Until they are finalised it is premature
of us to make any concrete suggestions for Government's participation in the development planned.
There are, at present, two JAA's specialising in tobacco. Doing
nothing else, these should be more than enough to attend to 211
growers. While we consider that, since tobacco is a specialist
crop demanding individual attention, these men should not be
counted as part of the normal extension staff, we do not consider
that there is any justification at present for increasing the
specialist tobacco staff. BAT, in addition, has its own extension
staff.
8.6

Cotton Ginnery Project
There is at present a 4000 bale ginnery at Homa Bay which is almost
or entirely idle for lack of cotton. In the early stages, therefore,
there is abundant surplus ginning capacity for any foreseeable
planted area. However, we assume that the Government will also
encourage cotton in areas closer to Homa Bay; and that if it does
so effectively the Homa Bay ginnery will, in due course, be operating at capacity and unable to accept cotton from the project area.
A new ginnery will then be required. Since the minimum economic
size is for one of at least 2400 bales of 185 kg cotton lint per
annum we are proposing to aim at a production of 3000 bales from
the area.
Production of 3000 bales requires about 10,000 ha of planted cotton
at a moderate target yield of 680 kg/ha and about 40,000 ha at the
prevailing low yield of 100-150 kg/ha. As long as the current very
low yields are general it will not be possible to support a new
ginnery in the area.
The area suitable for cotton growing is all in Development Units I
-V (1225 sq km). The average holding size in the Development Units
at present is 7-3 ha, of which 1.3 ha/family is cultivated. The
cultivated area includes practically no cotton at present. At
7.3 ha/family there will be 16780 holdings in the area; and as
population increases the number of holdings will also increase.

46

However, it should be possible to grow 10,000 ha of cotton on the
14250 holdings at about 0.7 ha/holding without overextending a
a family's work capacity, providing that a fair average yield of
680 kg/ha can be attained.
If, however, very, low yields, as at present, prevail, then 40,000 ha
will be needed to support another ginnery. Every family would
then have to grow about 2.4 ha of cotton in addition to other crops,
which will be well beyond their capacity to maintain (it would be
about double the present cultivated" area of all crops). Accordingly,
unless much higher average yields are widely attained a new ginnery
is impractical in the project area.
Our proposal therefore is that cotton growing should be encouraged oil
most or all holdings in Development Units I - V, but for the first
5 years production should go to Homa Bay, If production in that
area absorbs the present surplus ginning capacity, and if average
yields rise from present low levels to around 680 kg/ha, the desirabi
lity of a new ginnery can then be assessed. We do not consider
that one is likely to be needed in the first 5 year period. The
obvious site for any ginnery is at Macalder, where electric power
would be available at almost zero marginal cost.
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CATCHMENT PROTECTION
9.1

The Present Situation
Agricultural productivity on a sustained yield basis will neither
be achieved nor maintained if soil loss through inefficient or
non-existent catchment protection is permitted. In addition, failure
to prevent or control runoff in the intense thunderstorms characteristic of this area often results in unnecessary and costly damage
to roads, bridges, culverts etc. It is therefore absolutely
essential, if the full potential productivity of the area is to
be attained, for efficient catchment protection to become a habit
of normal life for everybody living in the area.
In the whole of the area under review the results of soil erosion
have been very evident in 1974. While this may have not been an
unusually wet year it is obvious that similar soil erosion will
occur in any year. Soil erosion occurs through three main causes,
listed below approximatively in order of importance.
1) Erosion from cultivated land; especially on steeper slopes
with shallow soil in Development Units VI and VIII
2) Erosion caused'by overgrazing in grassland; especially near
Lake Victoria in Development Units I and II
3) Erosion caused by badly planned man made structures;
principally roads, tracks, markets, school compounds etc,
throughout the area.
These three main causes are discussed.more fully in order below.

9.1.1 Soil Erosion in Cultivated Land:
For practical purposes, all
cultivated land in the area is at risk of soil erosion, since
most of the land is sloping at from 5 - 2 0 percent and cultivation
at once increases the erosion hazard on such land. In the SRDP
area the hazard is considerably reduced by the general practice
of ploughing approximately along the contour; but many examples
were seen of severe soil erosion brought about by harmful cultivation practices. To the extent that development proposals and
population growth increase arable farming, the problem of erosion
can be expected to increase in importance.
Erosion is presently aggravated especially by:
1) Cultivation in and near water courses: Examples were seen
in which farms cultivated near larger rivers had been
partly washed away by the severe floods of 1974. These
areas are now lost for all time in Lake Victoria. In
other cases, severe gully erosion had resulted from unwise
cultivation across the line of minor water courses,(see
photographs I and II at the end of this section), sometimes
on steep slopes.
2) Not cultivating exactly along the contour: Numerous
examples were seen where erosion had been aggravated by
plough furrows running straight across a hillside insteady
of in a curve on the contour, thereby acting at either end
as minor water courses, carrying away valuable quantities
of topso.il.
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3) Cultivation in very shallow soils, liable to waterlogging in heavy rain the topsoil automatically being
saturated and the water running off.
4)

Cultivation on excessively steep slopes; In most of the area
slopes are not very steep, but in a few cases unwise cultivation on slopes of 20 percent had brought about soil erosion.

5) Erosion through cultivated land frequently occurred because
of overgrazing in adjacent grassland areas, badly sited road
drains, human and stock paths, steep tracks etc«, These causes
are not the fault of the cultivator, who has a case for
damages against the individual or public body causing such
erosion.
9.1.2

Soil Erosion in Grazing Land; Especially near lake Victoria heavy
stocking together with long continued poor management has resulted
over periods of time in bare ground populated only with annual
grasses (see photograph III). In the whole area rainfall is adequate
for perennial grassland, but the vigour of the original grassland has
been much reduced» Runoff from such overgrazed areas has caused severe
and, in places, dendritic (branching) gully erosion in grassland
itself. In farmlands cultivated near overgrazed areas runoff has
aggravated the erosion risk in cultivated land« The loss of soil
from such causes is in places severe. .In the long term the detrimental effects of such erosion however include the development of
intractable permanent gullies which are impossible at present to
repair economically and which make such operatfans as road building
more difficult and costly through the need to build extra bridges
and culverts. These gullies also makevstock management much more
difficult» Sheet erosion also occurs-on areas rendered bare by
overgrazing.

9.1.3

Soil Erosion from Badly Planned Man-Made Structures; Some severe
gully erosion has been caused by inadequate provision for the control
of runoff on roads, tracks etc. Roads are not always sited along the
best available lines but often run obliquely downhill across an
already eroding slope, thereby acting as a channel for accelerating
runoff, (see Photograph IV). In an effort to keep the road dry drains
sited at intervals often discharge violent floods of runoff water
into neighbouring farmland, sometimes causing severe erosion and
giving the farmers a very legitimate cause for complaint. Similar,
but less severe damage has been seen caused by runoff in heavy
rain down paths and stock tracks and from school compounds and
markets; without due regard to the results in the heavy rainfall
which is to be expected in this region.

9«2

Remedial Measures
Portunatley, remedial measures for the soil erosion which is evident
are usually a matter of applying a few simple commonsense methods,
within the financial range of any farmer, requiring only simple
tools and a minimum of technical knowledge. Complicated equipment,
precision instruments and heavy and costly machinery are wholly
unnecessary except in a few cases. It is assumed that any good
farmer or stockman automatically wishes to control soil erosion, as
not to do so is a sign of a bad farmer.
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The need for reducing the costs of road or bridge maintenance
or reconstruction by adhering to a few simple and not excessively
costly planning and construction principles will be obvious.
9/2.1 Control of Erosion in Cultivated Land will be most simply and
' best' effected by leaving a strip of grass about 1 metre wide,
... properly laid out on the contour with a line level. Creeping
grasses such as Cynodon, Paspalum etc. are most suitable for
such work; but thatching or fodder grass may also be used. The
essential is that these grass strips should be along the contour
and not straight across the slope; the latter practice, as has
been seen, may actually increase the hazard, since the plough
follows the line, of the grass strip. See fig. 2 and -3.
Por most of the cultivated lands such strips, pegged out at 1
metre vertical intervals will suffice. For steeper land reverse
terraces, pegged out at the standard soil conservation service
intervals, will be necessary. The faces of the terraces would
need to be planted with a slowgrowing, creeping grass, preferably
Paspalum notatum. In the plantations of coffeee or other tree
crops,, singlerow bench terraces with mulching will control erosion
perfectly.
None of these measures require any other tool but a jembe or
possibly a shovel; the only technical equipment required is a line
level with levelling sticks, which for grass strips need not even
be graduated o Any two sticks of equal length will do. All
members of the Agricultural staff should already be familiar
with the methods; if not, they can readily be .taught to use a line
level.
9.2.2 Control of Erosion in and near Water Courses and rivers will be
effectively done, in the case of running streams, by leaving a
strip of natural vegetation or forest on.either side of the stream
or river, equivalent to the width of the stream, but never less
than 2 metres wide (2 full paces) or more than 10 metres wide..Pig.4.
The only exceptions may be land which is regularly subject to
violent seasonal flooding along the courses of major rivers.' These
places are often known to local people and are generally left
under natural vegetation. If they are cultivated at all crops
such as sugar cane which helps to control erosion, but is not
100 percent effective, should be used. Such areas are not suited
to irrigated vegetable gardens which would be washed away in floods'.
In water courses which run only seasonally, gullies in farmland
etc., natural grass forest or bush will effectively prevent worsening erosion. Grass can be grazed or cut for fodder or thatching,
while natural forest and bush has additional value as a habitant
for wildlife and a source of timber.
We have calculated the total area' of land which is required for
protection of water courses, using the above suggested criteria.
Including the areas of the river beds themselves (which are anyway
useless for agriculture) the total amount set aside for this
purpose should be 17.9 sq km, which is only 0.9 percent of the total
area.
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We feel that this should be an acceptable figure to ensure protection of drainage lines from soil loss, particularly as the major
part of it is made up of the actual river beds, or seasonally
• flooded areas useless for agriculture anyway.
9.2.3 Control of Erosion in Overgrazed Land can only be combated by
improved management which,means,
1) adjusting the stocking rate to the carrying capacity of the
land.
2) controlling stock movement by, for example, fencing and
enclosure to prevent trespass.
3) siting access to water points, dips etc. in such a way that
severe tracking is avoided.
It will probably never be economic to repair the deep, dentritic
gullies which already exist on some grazing areas. Such areas
must be regarded as permanently lost for productive use, though
in some it may be possible to establish fodder grasses or perhaps
plantations of trees for firewood and poles.
9.2.4 Control of Erosion from Man Made Structures: This is a simple
matter of providing adequate drainage at frequent intervals and
above all, discharging such drainage into a protected drainage way
or natural water course, never into farmland. Discharge into well. managed grazing land will improve the production and will not
cause runoff from it.
In school compounds, and markets cut-off drains above and below
the area, discharging into drainage ways are needed. Road drains , .
should be planned to discharge the inevitable runoff where it will '
do least harm, but never into cultivated land. The siting of
roads and tracks on, or as near as possible to, ridgetops will
minimise the runoff. This should be borne in mind when setting
aside road alignments on land for public purposes. It is appreciated
that roads cannot always be perfectly sited; however it is possible
to minimise the damage they do. See fig. 4
Erosion from stock tracks and paths to water can be watched for,
recognised where it occurs, and dealt with. Por instance, rough
stone steps are a better way of approaching a much used spring
than a slippery gully, both from the viewpoint of controlling
erosion and the people collecting the water. Any such developments are well' suited to Harambee projects.
Finally, many of the erosion hazards will be automatically eliminated by good farming and good management of grazing land. This
should be the long-term aim of a catchment protection programme
for the area; but will take time and will, not suffice for the
short-term programme. If a short-term programme is not carried
out, there is danger that, by the tine the management of land is
generally improved much of it will already be destroyed or
damaged.
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Good management will control erosion by, for instance;
1) Higher yields from food crops will reduce the area of
cultivation per head, and so automatically reduce the
most dangerous erosion hazard.
2) Good management of grazing land will automatically reduce
runoff and erosion from grassland. .
3) Conservation óf natural vegetation and forest' in water
courses will not only prevent some of the most severe
erosion, but will provide additional benefits, such as
timber, building poles, and refuges for wildlife.
4) Proper planning of roads and markets with soil erosion in
view will automatically reduce the cost of upkeep, besides
preventing unnecessary damage to farmland.
5) Good distribution of water will reduce tracking by stock and
movement of humans and animals along paths in search of it.
It can, however, only be economically justified if a high
standard of farming can be achieved.

Photograph I

Erosion after heavy rain in a field planted across a minor
water course. South Kadern Location
Development Unit III

Photograph II

Unwise cultivation in a minor water course.
Heavy rain will cause severe soil loss.
Note beginning of gully development. Bukira Location.
Development Unit VIII

h

Photograph III

Erosion in overgrazed land.
Development Unit II

Karungu Location,

Photograph IV

Erosion in road drain.
Development Unit IV
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10 PILOT CATCHMENT PROJECT (Nyangutu Valley)
10.1 ' Objectives
The objectives of the project, which should form the basis of
a detailed catchment protection and development programme
throughout the area are:
1. To study the problem of watershed protection and recommend
specific means for ensuring optimum water management and
land use.
2. To identify productive projects that use the water resource
(eg dams, cattle dips, drinking water supplies).
3. To identify other projects that are complementary to water
development; that is, their success depends upon efficient
water management (eg dairy,development).
4. To ensure that the project is replicable (in accordance
with SRDP principles) ;,ahd that it could be carried out
within the proposed framework of Government staff in the
area.
The Nyangutu river valley, the bulk of which is in Bukira Location
(Kihancha Division) has been selected for this project because:
1. The valley covers several land forms (in Development Units
VII and VIIl). This will provide valuable information for
replicability throughout the project area as well as basic
data for the preparation of similar development elsewhere
in Kenya.
2. The valley is near Kihancha,. the Divisional Headquarters.
Thus the project can be readily supervised by the. Divisional
Staff.
3. The land has been adjudicated and so the basic foundation
for intensive development has been laid.
10.2

,

The Resource Base
The total area of the Nyangutu catchment is about 72 sq km.
A map of the valley is presented at the end of this section. Pig 6.
This includes the Kundesi river subcatchment and, for the purposes of this project, the catchment of the Orarwe river near
Kihancha. The head of the catchment is in Tanzania (8 sq km)
and the remainder (64 sq km) in Kenya. It is to the latter area
that the following proposals refer. The upper part (Section I 3830 ha) is mainly good arable land with some rocky hillsides
unsuited to agriculture and some shallow soils suited only to
grazing. The middle part (Section II - 1220 ha.) has more limited
arable land, large areas suited to grazing and some forest
patches. The lower part (Section III - 1343 ha) has much shallow,
badly drained soils suited only to grazing with limited areas of
good arable soils. Sections I and II are in Development Units
VIII and Section III in Development Unit VII. These basic
ecological divisions suggest that the main economic outputs will
be different in each segment of the catchment.
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'10.2.1

Ecology: In its natural state,, before it was cultivated byman, the Nyangutu Valley probably carried a f:i-X'? sub-climax
type of vegetation with forest in river valleys and ajacent
steep slopes and moist savanna types on the more gently
sloping uplands. The original vegetation has now been'so much
destroyed by habitation and.cultivation that its reconstruction
is difficult. However, it probably consisted of a forest/
savanna mosaic, the prevelance of one or other type of
vegetation being mainly determined by the drainage pattern.
Similar ecology can today be seen in not too distant areas of
Masailand near Lolgorian, although the soils in this latter
area are mostly too shallow or stony to grow good forest.
The upper part of the valley, now containing the greatest proportion of good deep soils, was probably the most heavily forested;
the lower part, near the Migori river, with much shallow and
. badly drained soils, was probably never heavily forested, with
trees growing mostly on termitaria and along river drainage lands.
Supposing that the whole area was covered with good deep soil,
- its climax vegetation in the prevaling rainfall of approximately
, 1400 mm/annum, in two nearly equal seasons, would be forest.
The upper part of the valley, within historic times was probably
a mosaic of forest with Plea, Croton, Euclea and other trees and
shrubs such as Vernonia characteristic; and moist savanna with
large Vitex, Ficus and Acacia; and grasses, mainly Hyparrhenia
rufa and Panicurn maximum. These grasses are still common in
isolated patches. Swampy hollows, would have been heavily overgrown with thickets of Triumfetta and Phoenix reclinlata;
or with giant sedges Carex and Typha.
The middle and lower parts of the valley were and are characterized by large tracts of grouped-tree grassland, this type becomeing predominant in the lower quarter of the valley. In such
conditions forest trees such as Croton, Euclea, Plea, with
shrubs such as Yernonia and Carissa grow on termite heaps, with
the intervening areas covered with grass, mainly Loudetià
kagerensis and, in the wetter areas towards the bases of slopes
small sedges, Carex species, becoming dominant. From time
immemorial fire must have swept this edaphic grouped-tree grassland at least annually, and by spreading into the better drained
areas contributed to the establishment and maintenance of moist
savanna vegetation there.
These.basic ecological facts dictate the type of land use
which can be advised for the valley today. In good deep soils,
formerly supporting mixed broadleaf forest or moist savanna,
arable agriculture at high levels of production is possible.
On the grouped-tree grassland no cultivation is usually possible
or attempted, and this ecotype is primarily suited to grazing.
Swampy patches may pay for drainage and the cultivation of' such
permanent or longterm crops as bananas or sugarcane; but in
most eases will be best left alone.
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10.2.2

Demography: The 1974 population of the catchment is approximately 7430 people (estimated from Bwisaboka Sub-location).
The population is distributed throughout the area as follows:

Area- Percent
(ha) of pop

Population

Den/
sq km

No. of
Farm.

Mean
Size

Section I

3830

. 66

4904

128

613

6.2.

Section II

1220

. 16

1188

97

149

8.2

Section III

1343

18

1338

100

168

8.0

Total

6393

7430

116

930

6.1

Holding
(ha)

Estimated from hut counts.
10.2.3

land Use: Present land use in the catchment determined from
aerial photographs is as follows:
Percent
of Area
Cultivated land

(c)

Area (ha)

35.6

2276

(60 percent under cultivation)
Grazing land

(G)

52.9

3382

Forest

(p)

10.6

684

Markets

(M)

0.9
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A land use map of the catchment is presented in the Mapping
Volume. The total area under cultivation is approximatively
1365 ha. With a mean holding size of about 6.1 ha/family, the
area at present cultivated is about 1.4 hà/family, with 4.6 ha/
family grazing land. The range of holding sizes in .[the catchment, based on the size distribution of holdings in Bwisaboka
Sub-location is estimated as follows;
Size

Group (ha)

Percent of holdings

Wo. of holdings

0 - 4.9

25.5

220

5 - 9.9

29.0

270

10 - 14.9

20.5

191

15 - 19.9

11.1

103

20 - 24.9

5.3

50

10.6

96

25 +

There are thus likely to be very few holdings of subsistence
size or less in the area. Minimum subsistence area in these
Development units (VII and VIIl) is about 2.9 ha on high potential
land and 4.2 ha on medium potential Hand at present low yields.
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Very few holdings are of less than even the latter figures;
and the whole valley should therefore be capable of'intensive
development leading to much greater productivity.
The whole of the valley lies between 1700 m at the Tanzania
boarder and 1400 m on the Migori river, in rainfall of about 1400 mm/
annum. We therefore assume that it should all be capable of supporting exotic dairy breeds rather than the present predominant zebu
local cattle. There are at present no exotic dairy animals in the
area, so that cattle productivity from potentially productive
land is extremely low.
10.2.4 Infrastructure: The catchment is well served with'roads, markets'
and schools. The majority of the catchment is bounded by murrain
roads which also cross it in two places, although two bridges are
still to be built on the SRDP road crossing from Kihancha.
There are 7 trading centres in the catchment, (including Kihancha'
the Divisional headquarters), 6 primary schools, 2 secondary
schools, one health centre and one dispensary. Pull details are
given below:Trading Centres
Fame of centre

Designation

No. Shops

Population
Estimate

'

Kihancha

Rural

36

500

Taranganya

Market

4

60

Nyamtiro

Local

20

180

Nyabikongore

Proposed
local

20

180

Kokeharaka

—

12

120

Gwikonge

—

7

60

Masangura

—

7

60

Primary schools

Secondary schools
Enrolment

Enrolment
Kihancha

260

Taranganya

370

Taranganya

280

Nyaroho

150

Nyabikongore

250

Nyaroho

250

Kokeharaka

300

Nyamotambe

165

Medical centres
Désignation
Kihancha

Health C.

Taranganya

Dispensary
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10.2.5 Water Supplies: The only improved water supply in the catchment
is one built by the Ministry of Education at Taranganya. It
is intended to supply the schools, the mission and the dispensary,
However, the intake has been sited at a non-permanent source
and the effectiveness of the scheme is therefore limited. The
. Nyangutu, Kundesi and Orarwe rivers are permanent and are the
major water sources for livestock throughout the catchment.
Orarwe Dam is also used by livestock. In Sections II and III,
the Nyangutu and Orarwe rivers are the major sources of water for
domestic consumption.. The rivers are fed by about 20 permanent ,springs, the majority of which are in Section I. They are unimproved
(except Nyamtiro and Orarwe Springs) and are used for domestic' .
supply. A survey of water use patterns at Nyamtiro and Kwikanchwa
springs is presented in the Supplementary Data Volume. A map of
the springs in the catchment is presented in the Mapping' Volume.
10.3 Future Developments
10.3.1 land Capability: A detailed breakdown of land capability in the
3 Sections is as follows:

iron-Agricultural (ill)
PerArea
(ha)
cent

Arable
percent

Area
(ha)

Grazing
percent

Section I

80.6

3090

13.2

.. 502

6.2

238

Section II

48.9

592

45.1

550

6.0

73

Section III

29.5

396

65.-7

883

4.8

64

Overall

63.9

4078

30.3

1935

5.8

375

(I)

(11)':
Area
(ha)

On a proportion of the arable land in Section I and II planted
grasses should replace present tumbledown fallows, permitting
intensive productive stock keeping.
The appropriate land use arising out of the above capability
classification is considered to be:

IO.3.2

Section I.

Intensively managed arable, growing maize, beans
and groundnuts; some high-prices cash crops (coffee):
intensively managed grazing plus some natural grazing
of lower potential.

Section II

Intensively managed arable as above: limited areas
of planted grass or fodder; larger areas of poorer
quality natural grazing.

Section III

Limited arable, chiefly for subsistence; larger areas
of medium quality to poor grazing land. Productivity
mainly through livestock.

Demographic Projections: Using the assumptions discussed in the
Supplementary Data Volume, the demographic projections to the
year 2000 are as follows:
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1980

Section I
Section II
Section III

Population

Den/
sq km

No.
families

6000'

157

1454
1636:

119
122

750
182

9090

142

8150

213
162

205
1137

Mean holding
size (ha)
5.1
6.7
6.6
5.6

1990

Section I
Section II
Section III

3.8

166

1019
247
278

4.9
4.8

12348

193

1544

4.1

10468
2538

273
208

1308

2854

213

317
356

2.9
3.9
3.8

1981

3.2

1975
2223

2000
Section I
Section II
Section III

15860

In order to increase the standard of living, and even maintain it,
at higher population densities, intensive agricultural methods will
be. required. It is considered that this area has the potential
for such development.
10.3-3 Extension Staff Input: It is intended that the Nyangutu catchment
should be used as an example of what could be done by coordinated
development effort. The aim is to achieve a high level of development over the whole valley by 1980. The area has all been adjudicated and demarcated, and the basic structure required for intensive
development has therefore been laid. The local farmers, agricultural
and administrative staff with whom we have spoken all appear keen
to develop the area. Since the Wyangutu catchment is flanked on
either side by essentially similar catchments of around the same
size, we also feel that what is done here will be easily replicable.
The development can also be used as a training ground for extension
staff from other areas.
The present extension staff is inadequate even to ensure minimum
development and catchment protection. We propose that with
immediate effect the Agricultural staff in the valley be increased to
1 AA . . and 5 JAA's allowing about one JAA/200 families.
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This^should rise by the end of three years to 2 AA's and 10
JAA's for arable land plus 2 JAHA's to be posted at Livestock
Improvement Centres. This will allow 1 JAA/100 families which
is considered adequate for close contact with farmers and
intensive development. One of the two AA's should have the
responsibility of dealing with visitors and public relations
generally, so that the plans for the valley will be more readily
replicable in adjacent areas. The additional staff will amount to
1 AA, 5 JAA's, 2 JAHA's.
We would envisage the staff build-up and duties as follows:
Year 1.
Year 2.

l'AA + 5 JAA's
1 JAHA
1 AA + 7 JAA's

Catchment protection, simple
advice on crop improvement, layout,
fertiliser etc. Dips for upper part
of valley effective

Year 3»

2 AA's + 10 JAA's

Intensive cover of all farmers
begun, achieving maximum productivity
from well laid out farms. Exotic
dairy cattle will increase in the
upper half of the valley. Dipping universal in 4 dips.

Year 4 & 5

2 AA's + 10 JAA's
2 JAHA's

Intensive development of all
farms. Exotic dairy cattle
introduced in all parts of the
valley.

10.3.4 Supporting Services:
In order to attain the increased productivity
envisaged, provision will be needed for agricultural credit,
availability of fertilisers, seeds and tools in markets; machinery
services, improved water supplies etc. We consider that the
present trading centres will be adequate to serve farmers in the
valley, none of whom will be more than 3 km from such a centre.
However, a deliberate effort to ensure that traders (at least one
in each centre) develop their businesses in order to support the
farming community with its requirements will need to be made.
10.3.5 Catchment Protection: The recommended methods of catchment
protection will be: (i) By establishing grass strips, properly on
the contour on all cultivated land (ii) By universal protection
of river banks from cultivation and (iii) By taking any necessary
measures such as the construction of graded cut off drains leading into protected drainage ways, to take care of excess run-off
water from markets, roads and school compounds.
We have considered that grass strips about 1 metre wide and sited
at 1 metre vertical intervals on arable land should be adequate. Pig 7.
Such strips should preferably be planted with a creeping stoloniferous
grass such as star-grass, (Cynodon)which is readily available in
the area, less vigorous grasses such as Paspalum notatum should.
be introduced and multiplied by farmers for use in the future
years. Thatching or fodder grasses can also be used for grass
strips; but will need to be reinforced above the strip by a line
of trash, which will act as a filter to collect soil that would
otherwise be washed down through the spaces between grass tussocks.
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In order to cover the area rapidly wherever, necessary we
recommend that in the first year an attempt be made to peg out
grass strips in all cultivated land. The total area actually
cultivated at present is about 1365 hectares. Allowing an average
of 3 ha/day worked, a team with a line level and two uprights
can peg out grass strips on 80-100 ha in a month. To cover the
whole area, therefore, about 14-18 team - months will be needed.
Additional pegging gangs may have to be recruited for this purpose for 2 months of the year, in February to early March and
in September, working after harvest and before the main planting
season. The team should move methodically from farm to farm as
far as possible maintaining a continuous line of grass strips
through adjacent arable patches and on large areas. In this way
the majority of the cultivated land should be protected from
erosion within one year.
When à choice is available marking out grass strips should start
at the top of ridges and work downwards. The gentler slopes should
be covered first, because the grass strips will be further apart
on such slopes and a greater area of cultivated land will therefore
be protected per day worked by a team. If marking out starts on
the gentler ridge-top slopes the desired result will be attained
automatically.
Farmers should be required to make a furrow or other clear mark
immediately after the marking team has passed. In this way the
risk of pegs being lost is reduced and also the risk of establishing strips along the wrong alignments is greatly reduced. Grass
will, in almost every case, have to be planted along the line of
the strip when rains are adequate. Grass planting should be
complete within two months of marking out. Since soil erosion will
occur if nothing is done to stop it farmers should throw up a low
bank, turning the soil uphill along the line of the marked grass
strip; it can then be protected with planted grass but can, in the
first instance, be protected to some extent by lines of trash or
weeds. These stages and timings are illustrated at the end of this
section.
In subsequent years it is expected that from ^ - 1/3 of the total
cultivated area will annually revert to f •How or planted grass,
and a similar new area of cultivated land will be opened in
rotation. The new area needed to be cultivated annually will be
reduced if fertilisers and manure are regularly applied, so
prolonging the period of cultivation. If cultivated land becomes
infertile in 3 years-then l/3 of the total area must be cultivated
anew each y_earr"~" If, however, the period of crop rotation can be
prolonged to 5 years by fertilisers and other good farming practices,
then evidently only 1/5 of the land will be ploughed each year,
and will require anti-erosion measures.
Grass strips should, after year. 1, be established on all newly
cultivated land as soon as it is cultivated. It will normally be
possible to tie them to existing strips either by directly
contouring along the same line, or by measuring the appropriate
vertical interval from an existing strip.
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If 1/4 of the total cultivated area is opened anew each year, this
will mean that about 350 ha will have to be protected. This
amount should be well within the capacity of the proposed increased
staff of JAA'S to mark out, without special teams, assisted by
the farmers themselves. However, it will be necessary to ensure
that farmers _do attend and assist JAA's marking out grass strips.
If this basic simple procedure is followed all cultivated land
in the valley will be protected from erosion from the first year
onwards. Provided farmers take care not to destroy by ploughing
the line of an old grass strip in fallow or planted grassland the
protection should be permanent.
Water courses should be protected by a strip of natural vegetation
(grass or indigenous forest) equivalent to the width of the water
course itself, but never less than 2 metres or more than 10 metres.
The protective strip must start at the high floodlevel or the top
of the steep bank, not at the edge of the low water level, since
it is flood water that does the damage. On this basis, only about
1 percent of the total area of the valley will be lost to cultiva^
tion.. Cultivation, at present occuring right across such drainage
ways causes serious soil loss and gullying and will be completely
self-defeating from this cause. Exmples have been shown.in fig. 3
of the node of protecting large and small water courses.
. „
•3-6 Dips and Livestock Improvement: There are, at present, about
9600 cattle in the Nyangutu Valley, an average about 2 head/ha
of available grazing land, or 0.5 ha/head of cattle. Even at this
apparently heavy stocking rate the valley is not overstocked, indeed
it is underutilised by cattle. At 4800/week/dip this necessitates
2 dips. There is, at present, 1 dip under construction in the
area at the bottom of the valley. One other dip is sited at the
top of the valley, also incomplete, and apparently privately owned.
though the owner is applying for SIDA funds to help him complete
the dip. This dip should be available to others, perhaps at a
small fee.
At present, therefore, no cattle in the area are dipped or protected
against tick-borne disease. The first step is obviously to complete
the two dips at present planned which would be .just adequate to
ensure universal 7 day dipping for the present stock population.
The area is clearly capable of supporting many more cattle; and
we consider that about 600 holdings in the upper half of the
valley are capable of being developed for intensive dairy production
using exotic breeds. When these holdings are fully stocked, each
with 4 - 5 head of exotic animals 2 dips will be required to
service these, as otherwise the distance they must travel will be
too great. We suggest therefore that by about 1978 a third dip
should be sited somewhere near Rémora Spring. When this is done
no animal in the upper part of the valley should have to travel
more than 3-4 km to a dip once a week.
The lower and less potentially productive part of the valley will
be adequately served by a dip at Orarwe Dam.

68

!

However, in this area too, we envisage the introduction of exotic
dairy breeds for milk.production, since most holdings will have to
depend on milk rather than sales of surplus arable crops for their
cash income. By about 1975 a fourth dip will probably be necessary
to ensure universal dipping of an increased cattle population, but
its exact siting can be left until it is required.
We propose the establishment of 1 Livestock Improvement Centre at
Orarwe dam and dip. One of the proposed JAHA's would be permanently
posted there. As dairy husbandry develops in the upper part of the
valley, however, another JAHA should be available to go from farm to
farm advising individual farmers on simple livestock husbandry. He
could be based, in due course, at the dip at Rémora Spring where in
time a second Livestock Improvement Centre might develop.
We anticipate that the benefits to be derived from this programme
will be as follows:
By 1978. 20 percent take-off of surplus animals from a total herd of
approximately 10,000 head. That is,. 2000/annum @ SB 500/annum
per head, value £50,000 per year.
200 holdings in the upper part of the valley stocked with
exotic dairy breeds, each holding producing' a surplus of
300 gallons of milk/annum. Total about 60,000 gallons milk
surplus, value/annum £9000.
By 1980 600 holdings in the upper and middle valleys producing
surplus of 500 gallons of milk/annum, and 100 holdings in the
lower valley producing surplus of 300 gallons/annum. Total
330,000 gallons surplus/annum, value £48,500/year.
Sales of surplus dairy calves, sheep, poultry products etc
from the more advanced holdings could well raise this total
production to £80-10,000/annum.

IO.3.7 Water Supply: The present supp;ies are inadequate for the intensive
development envisaged for the catchment. A Pre-development Study
for a piped water supply to the area has been prepared. This is
detailed in Volume Il^Water Development . It is recommended that a
Preliminary Design Study be implemented as soon as possible as a
prerequisite for intensive agricultural development.
10.4

Potential Productivity
If an energetic extension service is expanded to the levels proposed,
it is considered that the following levels of productivity can be
readily achieved within the catchment by 1980:Section I: 32 percent (240) of holdings will be producing at subsistence + £150/annum, and the remaining 68 percent (510) at subsistence ,+ £50/annum.
Section II: 32 percent (58) of holdings will be producing at subsistence + £150/annum, and the remaining 68 percent (124) at subsistence + £50/annum.
Section III: All the 205 holdings will be producing at subsistence +
£50/annum, but all surplus will come from dairy products and not
from sales of surplus arable crops.
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Value of Annual Surplus Arable Production
Section I and II
Subsistence + £150 - £200
The surplus from each holding will be approximately:
Value (9B)
30 bags of maize at 50/-

:

1500

6 bags of legumes at 100/-

600

300 gallons of milk at 3/-

900

3 sheep

180

Eggs and vegetables

500
3680

Total:
Subsistence +_£50 - £100
The surplus from each holding will be approximately:

Value (SB)

4 bags of maize at 50/-

200

6 bags of legumes at 100/-

600

300 gallons of milk at 3/-

900

2 sheep at 60/-

120

Eggs and vegetables

200
Total:

2020

Section III
The surplus from each holding, to be obtained from dairy products only,
will be approximately:
This 'can be produced by 2 cöws at about 1 gallon (4.5 litres)/day over
a 300 day lactation with the family consuming about \ gallon (3*5 litres)/
day.
Total V a lue of Annual Surplus Production (l980)
Value (Ss)

Section I
240 holdings at 3680/-

44160

510 holdings at 2020/-

515IO

Pull details of the organisation of these holdings is given in the
Supplementary Data Volume.

/
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Total Value of Annual Surplus Production, (.1,980) (cont'd.)
Section II

Value (£)

58 holdings at 3680/-

10672

124 holdings at 2020/-

12524

Section III
205 holdings at 1050/-

10762

Total value of annual surplus

129628

This figure excludes the value of any sisal or coffee produced. Both
coffee and sisal production are discussed as separate development
proposals above.
r

5 Development Costs
The development costs for the Pilot Catchment Project are given in
Table 10. below. These average £25/tia, (capital), and £3/ha (recurrent)
They have been extracted from the costs of the regional development
proposals outlined above and, therefore, should not be added to the
figure presented in the Development Plan section.
Table 10 .. . '
Development Costs (£)

1975/6

1976/7

1977/8

1978/9

13650

27300

47775

61425

1979/80

Total

CAPITAL
Rural
Water Supply

150150

Dam
Rehabilitation

560

560

Livestock
Improvement Centre

2000

2000

Dip
Construction

1150

Total
Capital

17360

750

27300

48525

61425

750

2650

750

155360

2730

2730

580

1740

RECURRENT
Rural
Water Supply
Extra
Extension'Staff
AA

580

580
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Table 10 (cont'd)
Development Costs (£)

1975/6

' 1976/7

1977/8

1978/9

1979/80

Total

850
156

850
312

850
312

2890
1092

Extra
Extension Staff
JAA
JAHA

156

340
156

Tot.
Ex. Staff

156

496

1586

1742

1742

5722

1000

. 1000

1500

1500

2000

7000

Dam Guard

20

20

20

20

20

100

Total
Recurrent

1176

1516

3106

3262

6492

15552

£18536

£28816

£51631

£64687

Dip 0 and M

Total
Expenditure

£7242

170912

6 Replicability, Training and Demonstration;
The major aim of this project is to demonstrate the feasability of
rapid agricultural development as a result of intensive extension,
catchment protection and infrastruetural input. Therefore it is an
important aspect that, throughout the period of development, farmers
from elsewhere in the Migori-Kihancha Region are brought to the
catchment to see the progress as it develops.
The design, construction and effect of catchment protection measures;
the importance of river bank protection; farm layout on different
class of land; the construction, operation and maintenance of dips
and the management of livestock in different areas of the catchment
are among those aspects/of the pilot scheme which should be demonstrated to farmers. The financial rewards, which are readily attainable though such measures should also be explained. It is considered
that the demonstrative effect of this pilot project can encourage its
replicability elsewhere without such an intensive level of extension
input. The aim of the project is not to provide the people of the
Nyangutu catchment with priority development at the expense of others.
It is rather that the people of the Nyangutu catchment, having been
selected to spearhead the development, should play their part in
helping others to achieve the same level of production and standard
öf living.
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10.7

Ecological Monitoring Programme
Since the Nyangutu Catchment Project is a new approach for Kenya we
suggest that the ecological effects of the project should be monitored.
The proposed changes in land-use will have effects not only on the
vegetation but on the flow characteristics of rivers and streams and
on water quality, which in turn affects biological activity and aquatic
life.
Much of the basic information on topography, existing vegetation and
•• hydrology has already been collected and presented in this report but
some additional work may be necessary to establish the present situation.
Changes inJfegetatigja
We suggest that (i) the total area of forest, (il) total area of natural
savanna, (grazing land), (iii) total area of cultivated land and (iv) total
areas of derived vegetation ( fallow land,) improved pastures etc) should
be checked at least once a year after the rains in June and preferrably
also during dry conditions in February or end of August»
Plow characteristics and water quality
In volume II, Water Development a gauging station was proposed in the
upper Nyangutu Valley for the purpose of a proposed reticulated water
scheme. This can be used for this monitoring programme as well o
This station ought to be complemented by another station in the lower
Nyangutu at the bridge on the Migori - Kihancha road. On these stations
should be monitored:
(i) flow, (ii) silt content, (iii) physical-chemical characteristics
(iv) pollution load. Any changes in these parameters should be related
to the catchment protection measures suggested below.
Catchment protection
Prom the Agricultural Department figures should be obtained on
(i)

total land under cultivation

(ii) area effectively conserved by soil conservation measures
(iii) total length of stream and river banks conserved by natural
vegetation
Organisation
It is suggested that 1 permanent observer be stationed in the area.
He should be of sufficient educational standard to carry out the following
duties
(i)

Recording of river flows at the two guaging stations

(ii) Sampling water for silt content etc
(iii) Distribution and collection of land use record forms to Agricultural
staff.
Since this is a new experiment likely to have far-reaching effects in
this area and perhaps elsewhere in Kenya, we consider that it is well worth
while to employ a person of high calibre to carry out this recording work.
We also suggest that he should be a member of the Water Development's
permanent steffu
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FIG 7
PRÉSENT LAND
Cultivated
land
(C )
(60 Percent under cultivation)
Grazing
land
(G )
Forest
lF)
Markets
(M )

Arable (I)
Percent
Area (ha)
Section I
Section II
Section m
Overall

80.6
48.9
29.5
63. 9

3090
592
396
4078

WATER

Percent of Area
35/6
52.9
10 .6
0 .9

USE
Area (ha)
2276
3382
684
51

LAND CAPABILITY
Non-Agricu tural ( I I I )
Grazing (II)
Area ( ha) Percent
Percent
Area (ha)
502
238
13.2
6.2
550
73
45.1
6.0
64
65.7
883
4.8
1935
30.3
375
5.8

SUPPLY (Predevelopment)
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