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1. INTRODUCTION
At the request of Mr. G. Redmer of CES Consulting Engineers Salzgitter GmbH, a semi-detailed
soil survey of Kioru Giaki small holder irrigation scheme was carried out. The objective of the
survey was to determine the suitability of the soils of the area and that of Kathita river water for
sprinkler irrigation. The irrigation scheme covers approximately 710 has.Field work was carried
out from 5th to 20th. of July, 2001 by two Kenya Soil Survey officers. It is our hope that this
report will provide useful information for the success of the irrigation scheme.
Acknowledgements are due to the following: Director, National Agricultural Research
Laboratories and the Head Kenya Soil Survey (KSS) for facilitating the work, CES Consulting
Engineers for funding, Kenya Soil Survey Research Laboratory for carrying out the soil and
water analysis and Kenya Soil Survey Information Unit for making the soil map.
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2.

THE ENVIRONMENT

2.1
Location, and Communications
The survey area (i.e. Kioru Giaki) is located about 17 kilometers east of Meru town. Kathita
River which flows from Mt. Kenya forms the northern boundary to the survey area. The survey
area is between Eastings 573 and 623 and Nothings 028 and 058.
The altitude of the area ranges from 1120m.above sea level (asl) on the eastern side to
1260m.(asl) on the western side.
Kioru Giaki is accessible from Meru town through a busy earth road, which runs eastwards. The
survey area is well served by a network of dry weather roads. Kathita river forms the northern
boundary to the survey area.
2.2
Climate
The rainfall at Giaki Farm is bimodal peaking in May and in October/November in the long and
short season respectively. June to September are relatively dry months usually with serious water
deficits. The annual potential evaporation ( Eo ), rainfall effectiveness ( r/Eo and mean annual
temperatures ( t ) are the same as those at Meru Water Supply, that is 1500mm., 87% and 18° C
respectively. The monthly rainfall totals (mm) for Giaki Farm (one year ) and for Meru Water
Supply (Located about 17 km west of the survey area) are shown in the following tables below.
Table 1. Monthly rainfall totals (mm.) for one year (1972) for Giaki Farm
Period
1972

J

F

M

A

M

J

J

77.8

56.1

li.i

98.2

322.1

5.8

7.6

A
Nil

S

O

N

14.9

439.0

492.8

D

Totals

65.0

1590.4

Table 2. Monthly rainfall totals (mm) for 3 years (1970, 1971 and 1972 ) from Meru Water
Supply
Period
1970
1971
1972
Average

2.3

J
165.8
27.3
24.1
72.4

F
2.0
35.0
70.4
35.8

M
155.0
59.9
9.9
71.6

A
308.8
335.3
126.0
256.7

M
105.0
86.9
262.3
151.5

J
4.1
15.5
6.1
8.6

J
5.1
12.5
5.4
7.7

A
6.9
4.2
2.7
4.6

S
9.7
8.4
31.7
16.6

O
93.5
242.0
503.8
279.8

N
414.5
213.0
426.6
242.1

D
50.8
78.0
58.9
62.6

Totals
1321.2
926.3
1527.9
1258.5

Geology, Physiography and Hydrology

According to the Geology of Meru - Isiolo area, geological report No.31 (Mason, 1955), the
survey area is covered by lower Nyambene basalts of Recent to Pleistocene age.
Five physiographic units viz., a) hills with slopes 6-30%, b) footslopes with slopes 4-7% , c)
plains with slopes 0-2%, d) bottomlands with slopes 0-2% and e) river valley with slopes 17-27%
are found in the survey area.
2

The Kathita River, to the north, forms the only external drainage of the survey area.
2.4 Vegetation and present land use
Except for some parts on the hills with trees, the natural vegetation in the survey area has been
cleared for cultivation. The major crops grown in Kioru Giaki are maize, beans, sorghum and
bananas. Other crops found in the area are millet, cowpeas, yams, avocados, cassava, pawpaws,
nappier grass, sunflower, groundnuts, khat (miraa), coffee, sweet potatoes, black beans and
potatoes. The cultivated part of the bottomland is under sugarcane, arrowroots, spinach and kale.
Apart from cultivation, there is livestock (grade dairy, sheep or goats) in nearly every homestead.
Zero grazing is widely practiced except on or near the hill summits where grazing takes place.
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3.

WORKING METHODS

3.1

Office Methods

Before fieldwork was undertaken, relevant information concerning the natural resources in the
area was collected and studied. These included a geological report, soil reports and topographic
maps of 1:50, 000 scale. Since a map of the survey area was not available, a base map at the
scale of 1:20,000 was derived from 1:50, 000 scale topo map by up scaling.
3.2

Field Methods

The survey area was reconnoitered before the actual soil investigations commenced. The field
work involved both free and grid survey. There was a very good relationship between
physiography and the soils in the area. During soil characterization, augerhole, slope class and
three profile pit observations were made. A total of 41 augerhole observations (to a depth of
1.2m.) and three profile pits (to a depth of 1.5m.) were made. After detailed soil descriptions the
profile pits were sampled for chemical and physical analysis at National Agricultural Research
Laboratories (NARL).
Field soil descriptions were made according to the "guidelines for soil profile
descriptions",(FAO, 1977) whereas the soil classification was done according to FAO Legend for
the Soil Map of the World (1997). The soil colours were described according to Munsell Colour
Charts (Munsell Colour Co., (1975). All soil obsrevations were recorded on the Kenya Soil
Survey routine auger-hole observation forms and profile description forms. The fertility.samples
were taken within a radius of 10 to 15 meters of each profile pit. In all, seven soil mapping units
were identified and delineated .
3.3

Cartographic Methods

After field work, the field map (showing soil mapping units and soil observations) was manually
traced on A3 tracing paper. Appropriate soil mapping unit symbols and the key to the map were
also written. The map and the legend were given to the drawing room for digitizing and printing.
3.4

Laboratory methods

The soil and water analysis were done according to the analytical methods in Hinga et al., 1980).
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4.

THE SOILS

4.1

Systematica and nomenclature

A brief description of all the soil mapping units is found in the legend of the soil map(see
appendix 2). In the legend, geology and geomorphology are taken into account because of their
importance in soil formation and present differences in soil characteristics. The separation and
differentiation of the soil mapping units is based on physiography, geology (parent material) and
on important soil profile characteristics such as drainage condition, depth, colour, consistence,
texture etc. The descriptions denote the characteristics of the subsoil.
A code system is used to identify soil mapping units. For each unit the code consists of symbols
for physiography, geology and for the soil as shown below:
Physiography
H
- Hills
F
- Footslopes
P
- Plains
V
- Minor valleys
B
- Bottomlands
Geology
B
- Basalts
X
- Various parent materials
Soils
r
b
P
C

- red
- brown
- shallow (0-50cm ) over rock
- Complex of soils not separable at the scale of the survey

Under each mapping unit code is a code denoting the dominant slope/s class/es of each area. Find
below a table for the key to slope classes.
Table 3: Key to slope classes
Slope %
0-2 %
2-5 %
5-8 %
8 - 16 %
16 - 30 %

Slope class code
A
B
C
D
E
5

Name of micro relief
Flat to very gently undulating
Gently undulating
Undulating
Rolling
Hilly

For example, in mapping unit PBr/A ( see appendix 2), "P' is for uplands, "B" for basalts, "r"
for red colour and "A" is for slope class 0 - 2 % referred to as " flat to very gently undulating."
(Note: if a complex of depth classes occurs within one unit, only the code of the shallowest depth
class is indicated)
4.2 Description of the soil ampping units
Mapping Unit
Extent
Parent material
Macrorelief
Vegetation/landuse

Soils, general

: HBP/CE
: 34.3 Ha
: Basalts
: Undulating to hilly
:Open grassland with large proportion of bare ground.
Some parts of the unit are under grazing while the rest is under
cultivation of sorghum, pawpaw, cowpeas, maize, beans, sweet
potatoes etc.

: Excessively drained, friable, rocky clay: in places with moderately
deep to very deep soils
Colour
:Dark reddish brown to very dark brown (2.5YR2.5/4 to
10YR2/2), moist
Texture
:Clay
Consistence
-.Friable when moist, sticky and plastic when wet
Note: There was no profile pit dug in this unit

Mapping Unit
Extent
Parent material
Macrorelief
Vegetation/landuse

Soils, general

:HBr/D
342.1 Ha
Basalts
Rolling to hilly (slopes 10-21%); The slopes are more than
200m. long and regular.
:Main land use is the cultivation of maize, bananas, avocados,
sorghum, mangoes, beans, millet, pigeon peas, black beans, khat
(miraa), cassava, sunflower etc. A small portion of the unit is used
for grazing.
:Well drained, very deep, dark red to dark reddish brown, friable
clay; in places shallow and rocky

A-horizon (surface horizon)
Colour
Texture
Consistence

Dark reddish brown (2.5YR2.5/4-3/4), moist
Clay
Friable when moist, sticky and plastic when wet

B-horizon (surface horizon)
Colour
:Dark reddish brown to dark red (2.5YR2.5/4 to 2.5YR3/6),
moist
:Clay
Texture
: Friable when moist sticky and plastic when wet
Consistence
Note: There was no profile pit dug in this soil mapping unit
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Mapping Unit
Extent
Parent material
Macrorelief
Vegetation/landuse

FBr/BC
63.5 Ha
Basalts
Gently undulating to undulating, slopes 4-7%, linear and more
than 150m long
Cultivation of maize, bananas, avocadoes, sorghum,
nappier grass, mangoes, beans, millet, pigeon peas etc

Soils, general

:Well drained, very deep, dark red to dark reddish brown, friable
clay

A-horizon (surface horizon)
Colour
Texture
Consistence
Structure

Dark reddish brown (2.5YR2.5/4), moist
Clay
Slightly hard when dry, friable when moist, sticky and
plastic when wet
Weak, very fine to medium subangular blocky

Chemical properties
PH
CEC-soil
Base saturation
Organic carbon
Salinity

4.5 to 5.0
29.6 to 37.7 cmol/Kg
48 to 67 %
2.6 to 3.0 %
Non saline (EC 0.05 dS/m)

B-horizon (subsoil)
Colour
Texture
Consistence
Structure
Cutans

Dark red to dark reddish brown (2.5YR3/6 to 2.5YR2.5/4),
Moist,
Clay
Slightly hard to hard when dry, friable when moist, sticky
and plastic when wet
Weak to strong, very fine to medium, subangular and
angular blocky
. Brocken to thick, moderately thick to continuous clay cutans

Chemical properties
: 4.5 to 4.8
pH
: 22.8cmo/Kg
CEC-soil
Base saturation
: 48-57 %
Organic carbon
0.8 %
Salinity
:Non saline (EC 0.03 - 0.05 dS/m)
Soil classification
: humic Nitisols
with analytical data, see appendix 1, profile
For a representative soil pre file description
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No. 1)
Mapping Unit
Extent
Parent material
Macrorelief
Vegetation/landuse

Soils, general

: PBr/A
: 72.3 Ha
: Basalts
:Flat to very gently undulating, 0 to 2%
: Cultivation of maize, bananas, avocadoes, sorghum,
nappier grass, mangoes, beans, pigeon peas, pawpaw,
yams etc.
:Well drained, very deep, dark red to dark reddish brown, friable
clay

A-horizon (surface horizon)
:Dark reddish brown (2.5YR2.5/4), moist
Colour
:Clay
Texture
: Slightly hard to hard when dry, friable when moist, sticky
Consistence
and plastic when wet
: Weak to moderate, very fine to medium subangular
Structure
blocky structure
Cutans
:Nil
Chemical properties
pH
CEC-soil
Base saturation
Organic carbon
Salinity

5.2 to 5.4
24.9 cmol/Kg
81 %
2.6% to 3.0 %
Non saline ( EC 0.07dS/m)

B-horizon (surface horizon)
:Ddark red to dark reddish brown (2.5YR3/6 to 2.5YR2.5/4 moist)
Colour
:Clay
Texture
: Slightly hard to hard when dry, friable when moist, sticky
Consistence
and plastic when wet
: Weak to strong, very fine to medium subangular and
Structure
angular blocky structure
: Thin to thick , moderately thick to continous clay cutans
Cutans
Chemical properties
PH
CEC-soil
Base saturation
Organic carbon
Salinity
Soil classification

4.80 to 4.9
16.3 to 26.4 cmol/Kg
35 to 78 %
0.6% to 1.0%
non saline ( EC 0.04 - 0.06dS/m)
humic Nitisols
9

For a representative soil profile description with analytical data, see appendix 1, profile No. 2)
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Mapping Unit
Extent
Parent material
Macrorelief
Vegetation/landuse

: PBb/A
102.6
Basalts
Flat to very gently undulating
Cultivation of maize, bananas, avocadoes, sorghum,
pawpaw, nappiergrass, mangoes,
beans,
pigeon peas,
groundnuts, yams, black beans, guavas, etc

Soils, general

:Well drained, moderately deep to deep, dark yellowish brown,
friable clay

A-horizon (surface horizon)
Colour
Texture
Consistence
Structure
Chemical properties
pH
CEC-soil
Base saturation
Organic carbon
Salinity

Dark brown to black (7.5YR3/2 to 10YR2/1), moist
Clay
slightly hard when dry, friable when moist, sticky and
plastic when wet
Moderate, very fine to medium subangular blocky

5.5 to 6.0
27.3 to 36.8 cmol/Kg
65% to 95 %
3.2%
Non saline ( EC 0.07 - 0.11dS/m)

B-horizon (surface horizon)
Colour
Texture
Consistence
Structure
Chemical properties
PH
CEC-soil
Base saturation
Organic carbon
Salinity
Soil classification

Dark yellowish brown to dark brown to (10YR3/6 to 7.5YR3/2)
Clay
hard when dry, friable when moist, slightly sticky and
slightly plastic when wet
weak to moderate, very fine to medium subangular blocky

5.1 to 5.3
23.5 cmol/Kg
70 %
1.68 %
Non saline ( EC 0.05dS/m )
Eutric Cambisols

For a representative soil profile description with analytical data, see appendix 1, profile No3)
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Mapping Unit
Extent
Parent material
Macrorelief
Vegetation/land use
Soils, general

: VXC/CE
: 31.1
: Various volcanic rocks
: Hilly with slopes ranging from 17% to 27% with severe
sheet and moderate rill erosion
: Cultivation of maize, bananas, nappier grass, bananas etc.
mangoes, beans, millet, pigeon peas etc.
.This soil mapping unit consists of a complex of
excessively drained, dark reddish brown (2.5Yr2.5/4),
friable clay soils of varying depths and rockiness classes.

Note: There was no profile pit dug in this soil mapping unit
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Mapping Unit
Extent
Parent material
Macrorelief/mesorelief

Vegetation/landuse

Soils, general

: BBC/A
: 63.5
:Colluvium and alluvium derived from Basalts
: Flat to very gently undulating( 0-2%); The slopes are
100m. to 200m long and are concave. In places there are
mild gilgai microrelief and cracks, 2-5cm.wide and more than
50cm. deep.
: Slightly more than half under grass for grazing and the rest
under cultivation of maize, bananas, cowpeas,
sugarcane,nappier grass, bananas, spinach, kales etc.
: This soil unit consists of a complex of imperfectly drained
to poorly drained, very deep, soils of varying colours, consistence
and mottling.

Provisional soil classification: Vertisols and Gleysols
Note: There was no profile pit dug in this soil mapping unit
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4.3 Soil fertility status
The soil fertility status is based on composite topsoil (0 - 30cm.depth) samples collected from the
representative soil profile pits as well as from samples taken within a radius 10 - 15 m. of profile
pits. This data is considered to indicate the general tendencies of the fertility levels of the soils (
FBr, PBr and PBb) sampled. Soil mapping units HBP, HBr, VXC and BBC were not sampled.
Although soil mapping unit HBr (is the biggest unit and seems to have nearly the same physical
fertility (Structure, depth, porosity, texture etc. ) as soil mapping unit FBr. There is however no
rationale of extrapolating the chemical soil fertility for unit HBr to this unit(FBr). The results of
the chemical soil analysis are shown in table 2 below.
Table 4. Soil fertility data (0 - 30cm. depth)
Soil mapping unit
pH-Water
Na me %
Km.e %
Ca m.e %
Mg m.e %
Mn m.e %
P ppm (Mehlich)
N%
C%
Hp m.e. %
EC mmhos/cm
Fe p.p.m
Cu p.p.m
Zn p.p.m

HBP/CE
-

HBr/D

FBr/BC

PBr/A

PBb/A

5.02
0.25
0.23
9.50
5.65
0.72
13.7
0.13
3.30
0.20
0.06
12.98
6.24
26.8

5.42
0.63
1.65
9.75
4.39
0.89
10.5
0.13
3.04
0.25
0.08
18.77
1.86
46.2

5.46
0.73
2.00
10.25
4.26
0.58
11.80
0.18
3.02
0.20
0.14
40.18
0.29
24.9

VXC/CE

BBC/A

Deficiencies Underlined
The above table shows that the soil reaction ranges from strongly acid to moderately acid (5.02 to
5.46). The relevant horticultural crops for the area performs well within a pH range between 5.0
and 7.0.
These soils are adequately supplied with most plant nutrients viz. potassium, calcium magnesium,
manganese, iron, copper and zinc. However, phosphorus and nitrogen are deficient whereas the
organic matter content is adequate as shown by the organic carbon percentage
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5.0 QUALITY OF IRRIGATION WATER
The water for the proposed irrigation will be obtained from Kathita River. The intake will be at
the north eastern corner of the survey area . A few days before soil field work commenced, a
water sample was taken from Kathita River at the proposed intake point for laboratory analysis at
the National Agricultural Research Laboratories, Kabete. The results of the laboratory analysis
are as shown in the table below.
Table 5. Analytical data of water sample from Kathita River , Kioru Giaki small holder
irrigation scheme
2
7.3
125
0.78
0.08
Tr
0.92
Tr
0.9
0.03
Tr
6.44
1.36

Lab No.
PH
Conductivity micro mhos/cm
Sodium me/litre
Potassium me/liter
Calcium me/liter
Magnesium me/litre
Carbonates me/litre
Bicarbonates me/litre
Chlorides me/litre
Sulphates me/litre
Nitrates me/litre
Sodium Adsorption Ratio

According to the laboratory results, the pH of the water is almost neutral and is within the normal
range for irrigation purpose ( i . e. pH 6.0-8.5). The water has low salinity and low sodium,
and therefore suitable and recommended for irrigation use
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6. LAND SUITABILITY CLASSIFICATION FOR SPRINKLER IRRIGATION
6.1 Introduction
This land evaluation considers the suitability of the soils of Kioru Giaki for sprinkler irrigated
horticultural crops. The land suitability classification follows closely the FAO, (1976)
Framework for Land Evaluation with minor modifications to allow for the different local
conditions. It is a qualitative classification and is primarily based on the physical and chemical
soil limitations.
According to the FAO Framework (1976), the two types of interpretative classification adopted
in this report are:
-Current suitability classification: An appraisal of the suitability for a defined use in the
present condition or with modest modification.
-Potential suitability classification: An appraisal of the suitability for a defined use after
specific major improvements have been completed when necessary.
Two suitability orders, viz suitable (S) and unsuitable (NS) have been used. Within these orders,
four suitability classes have been distinguished:
Class SI: Highly suitable
Land suitable for sustained high yields of most climatically adapted crops under sustained
irrigation with minimum costs of developments associated with the land.
Class S2: Moderately suitable
Land of moderate productivity, or requiring moderate costs for development and management
because of slight to moderate limitations in land characteristics.
Class S3: Marginally suitable
Land of restricted productivity for most crops or lands requiring relatively high costs for
development because of moderate to severe limitations in land characteristics.
Class NS: Unsuitable
Land which has qualities that appear to preclude sustained use of land under consideration.
6.2 Horticultural crops (Fruits and vegetables) and their requirements
The requirements of the various fruits and vegetables considered for the area are described
below.
A: Fruits
Citrus
Citrus fruits grow in a wide range of soils from coarse to fairly heavy clays provided there is no
waterlogging. Well drained, medium
textured, deep(120cm.) and fertile soils with
16

pH ranging from 5.0 to 6.0 are considered ideal. It is a medium to low altitude crop. In too acid
soils, roots do not grow well and copper may become toxic. At pH above 6.0 zinc and iron
fixation occurs and trees show deficiency symptoms. It is a low salinity tolerance crop
Passion fruits
Grows in a wide range of soils. A well drained, deep, fertile, medium textured soil with a pH of
5.0 to 6.0 is ideal. It is a low salinity tolerance crop. The purple variety is for high altitude
whereas the yellow variety is for low altitude. Passion fruit requires moist climate of at least
1000mm. of rain.
Bananas
Grows in a wide range of soils. A well drained, deep, fertile, medium textured (less than 40%
clay) soil with a pH of 6.0 - 7.5 is ideal. It is a low salinity tolerance crop. It grows from low to
medium altitude. Bananas require at least 1200mm annual rainfall and temperature of 27°C is
considered ideal..
Pawpaw (papaya)
Well drained, deep, permeable, fertile loamy soils rich in organic matter and with a pH of 6.0 to
7.0 are ideal. A high level of sodicity and salinity is injurious to the crop. An altitude of
uptol500m. above sea level and optimum temperature range of 25° C to 38° C are ideal. Wind
breaks against strong winds are necessary.
Mango
Like citrus it has a high demand on soils. The soils which are well drained, deep, fertile, sandy
or loamy, laterite or alluvial with a pH range of 5.5 to 7.5 are ideal. Ground water table at a
depth of 3 to 4 meters is advantageous. It is a low to medium altitude crop. At high pH values
mangenese, iron and zinc deficiency symptoms appear. Excess of boron and chloride should be
monitored.
B: Vegetables
Onion (also leeks, garlic and chivas)
Tolerates a wide variety of soils provided they are friable and not compact. However, well
drained, 30 - 50+cm.deep, fertile sandy loams or silt loams with pH of 6.0 to 7.0 are most
favourable. Adequate moisture supply, followed by warm conditions for maturation, harvesting
and curing is necessary. Excess nitrogen slows bulbing
Cabbages( also kales, brussels sprout, cauliflower and rape)
Tolerates a wide variety of soils provided they are friable and not compact. Fertile sandy loam
soils, with a optimum pH range of 6.0 to 6.5, (provided they are at least 30cm or more in depth)
are ideal. An altitude of 1000m. or more is favourable.
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Okra
This crop tolerates a wide variety of soils but does best in a well drained, fertile loams with a pH
between 6.0 to 7.3
Cucumber
This crop tolerates a wide variety of soils but do as best in a well drained, fertile sandy loams
with a pH between 6.8 to 7.5. It does not withstand waterlogging and requires warm climate but
not as hot as for melons.
Chilies
This crop tolerates a wide range of soils. It grows best in well drained, deep (50 - 100cm), fertile
loamy soils rich in lime and with a pH of 6.1 to 7.6. Grows from sea level to 2000 meters above
sea level.
Water melon, Melons
Fertile, deep (100 - 150cm), sandy loam soils with a pH between 5.8 and 7.2 are ideal. Water
melon does well in hot drier areas (22°C - 30°C) and is moderately tolerant to salinity. It does
not tolerate waterlogging.
Eggplant (brij als)
Eggplants tolerate a wide range of soils. A well drained, sandy soil is ideal. An altitude of
1000m. or less is best
Tomatoes
Grows on a wide range of soils. However , well drained, deep (70 - 100cm.) fertile light loamy
soils with a pH range of 5.0 to 7.0 are ideal. Have a low tolerance to salinity and a wide climatic
tolerance: an optimum daily mean temperature of between 18°C and 25°C.
Beans
Well drained, moderately deep (50 - 70cm or deeper) fertile loamy soils with a pH of 5.5 to 6.0
are ideal. Beans have low tolerance to salinity and perform well at optimum daily mean
temperature between 15°C and 20°C.
6.3 Land qualities
The relevant land qualities considered for this land suitability classification are:
- Chemical soil fertility
- Drainage
Effective soil depth
- Topography/slope
Chemical soil fertility
The availability of plant nutrients is pH dependent and is at its maximum within the neutral range
of pH 6.0 to 7.0. The exceptions are
micronutients such as iron, zinc, manganese
18

and copper, which are readily available at pH 5.5 and below. These elements are essential for
plant growth, especially in citrus and mangoes that show deficiency symptoms at pH range 6.0 to
7.0, . The soils in the area are strongly acid ( pH 5.02 - 5.46 , 0 -30 cm depth) and are deficient
in nitrogen and phosphorus. This can be rectified through soil amendments and application of
recommended nitrogen and phosphorus fertilizers (see soil fertility status in section 4.3)
Drainage
Most, if not all of the horticultural crops need well aerated soils for they cannot withstand
waterlogging. Most of the soils in Kioru Giaki are Nitisols, which are well drained. So there is
no problem of waterlogging.
Effective soil depth
For optimum plant growth, soil depth is important as a factor in determining the amount of
moisture that can be stored in the soil. It has a direct relation to " soil mosture storage capacity".
Deeper soils store more water and allow for deeper root penetration to extract essential plant
nutrients than shallow soils. The soil mapping units HBP, HBr, FBr, PBr and FBb occupy a
large part of the survey area and are deep to very deep.
Topography/slope
Topography is extremely important for it influences the choice of irrigation method , labour
requirements, irrigation efficiency, drainage requirements, erosion hazard, range of possible
crops, costs of land development and the possibilities of mechanization. It is generally accepted,
however, that for surface irrigation, conditions are seldom favorable on slopes > 12% and
smooth slopes of 0.1 to 2% are usually regarded as ideal.
6.4 Land suitability classification
The current land suitability and the potential land suitability of Kioru/Giaki have been considered
by taking into account both land limitations and land improvements as shown in the table below.
Table 6. Results of land suitability classification and the improvements for horticultural
crops
Soil mapping
unit
HBP/CE

Current
suitability class
NS

HBr/D
FBr/BC
PBr/A
PBb/A
VXC/CE

S3
S2
SI
SI
NS

BBC/A

NS

Limitations

Improvements

Shallow, rocky
and steep soils
Slopes >8%
Slopes >5%
none
none
Narrow
strip
and slopes >16
Drainage

none

Potential
suitability class
NS

terracing
terracing
none
none
none

SI
SI
SI
SI
NS

none

NS
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7. RECOMMENDATIONS AND CONCLUSIONS
1. The soils of mapping units HBr and FBr cover a large part of the survey area and have slopes
ranging from 5% to 16% . These soils are susceptible to erosion mainly because of steep
slopes. In order to conserve both soil and water, it is recommended that terraces be
constructed before sprinkler irrigation commences.
2. The soils and irrigation water show no salinity or sodicity hazard.
3. It is recommended that units HBP, VXC and part of HBr (near the summit) be put/left under
natural/cultivated trees and grass in order to improve soil and water conservation. Light
grazing can be practiced or alternatively the area can be put under fodder crops (eg nappier
grass) for livestock.
4. In order to improve both physical and chemical soil feritility, it is recommended that farm
yard manure or compost be applied at rates of 2.5 tons/ha in areas suitable for irrigation, in
order to improve soil structure, and moisture retention capacity.
5. The soils are moderately acid ( pH 5.02 to 5.46) and low in phosphorus and nitrogen. It is
therefore recommended that NP fertilizers should be applied to supply the deficient nutrients
while at least 1000Kg/ha of dolomitic lime need to be applied to raise the soil pH and supply
calcium and magnesium.
6. The best soils for irrigation are soil mapping units PBr and PBb since they would require no
major improvements
7. Soil mapping units HBr and FBr are suitable for irrigation provided that soil conservation
measures are taken
8. Soil and water conservation personnel should be consulted for the design of terraces before
irrigation commences
9. The black soils of soil mapping unit BBC had better be left under grass and the other soil be
put under crops that tolerate poor drainage
10. After every 3 - 4 years monitoring should be done to check any negative impact on the soils
due to irrigation.
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APPENDIX 1
DESCRIPTION OF REPRESENTATIVE PROFILES WITH ANALYTICAL DATA
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LABORATORY DATA OF PROFILE DESCRIPTION NO.l
Observation No. 108/4 - 41 Mapping Unit: FBr/CD
Soil classification: humic NITISOL
Laboratory No. 1/01
10
Horizon
Ap
Depth (cm)
0-26
pH-H 2 0 (1:216 v/v)
4.9
pH-KCL "
EC (mmho/cm) "
0.05
CaC0 3 (%)
CaS0 4 (%)
2.71
C(%)
N(%)
C/N
CEC (me/100g), pH 8.2
CEC (me/100g) pH 7.0
37.73
Exch. Ca (me/100g)
19.46
" Mg "
5.55
" K "
0.14
" Na "
0.25
Sum of cations
25.40
Base saturation % pH 8.2
Base saturation % pH 7.0 67
ESP at pH 8.2
Texture (limited pretreatment)
Gravel % (>2.0mm)
10
Sand % (2.0-0.05) mm
Silt (0.05-0.002 mm)
18
72
Clay % (0.002-0 mm)
Texture class
C

11
Bt,
26-60
4.5

12
Bt2 and Bt3
60 - 150
4.8

0.05

0.03

1.94

0.81

29.79
13.43
0.77
0.08
Tr
14.2 8

22.79
10.21
2.49
0.06
0.15
12.91

48

57

4
18
78
C

4
12
84
C
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PROFILE DESCRIPTION NO.l.

Mapping unit
Soil classification
Observation
Parent material
Physiography
Macro relief
Vegetation/land use
Erosion
Surface stoniness/rockiness
Flooding
Ground water level
Slope gradient
Salinity/alkalinity
Surface sealing
Surface cracking
Drainage class

: FBr/BC)
: humic Nitisol
: 108/4 - 41
: Basalts
: Footslopes
: Undulating
: Cultivation of maize, sorghum, bananas, pawpaw,
mangoes avocados pumpkins and cassava
Slight sheet
Nil
Nil
Very deep
4-7 % ; regular and more than 200m long slopes
Nil
Nil
Nil
Well drained

Profile description No 108/4-41.
Ap

0-26cm. Dark reddish brown (2.5YR3/4 dry, 2.5YR2.5/4 moist); clay; weak very
fine to medium subangular blocky structure; slightly hard to hard when dry, friable when
moist, sticky and plastic when wet; many very fine to fine, common medium, few coarse
and very coarse pores; many animal channels; many very fine and fine, common medium
and coarse, few very coarse roots; pH4.9; clear and smooth boundary to:
(sample no. 108/4-41a)

Btl

26-60cm.

Dark reddish brown (2.5YR3/4 dry, 2.5YR2.5/4 moist); clay; strong very
fine to medium subangular blocky and angular blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; many very fine and fine, common medium, very
few coarse and very coarse pores; thick continuous clay cutans; common biopores;
common very fine and fine, few medium to very coarse roots; pH 4.5; clear and smooth
boundary to:
(sample no. 108/4-41b)

Bt2

66-98cm.

Dark red (2.5YR3/6 moist); clay; moderate to strong very fine to medium
subangular blocky and angular blocky structure; slightly hard when dry, friable when
moist, sticky and plastic when wet; common very fine and fine, few medium, very few
coarse and very coarse pores; broken moderately thick clay cutans; common animal
channels; few very fine and fine, very few medium to coarse roots; pH 4.8; clear and
smooth boundary to:
(sample no. 108/4 -41 c)

Bt3

98-150 cm.

Dark red (2.5YR3/6 moist); clay; weak to moderate very fine to, medium
subangular blocky structure; slightly hard when dry, friable when moist .sticky and plastic
when wet; common very fine to medium, few coarse and very coarse pores; thin broken
clay cutans ; very few animal channels; few very fine and fine, very few medium roots;
pH 4.8.
(sample no. 108/4-41c)
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LABORATORY DATA OF PROFILE DESCRIPTION NO.2
Observation No. 108/4 - 40 Mapping Unit: PBr/A Soil classification: humic NITISOL
Laboratory No. 1/01
13
Horizon
Ap
Depth (cm)
0-32
5.2
pH-H20 (1:2V6 v/v)
pH-KCL "
0.07
EC (mmho/cm) "
CaC0 3 (%)
CaS0 4 (%)
2.55
C(%)
N(%)
C/N
CEC (me/100g), pH 8.2
24.05
CEC (me/100g) pH 7.0
16.06
Exch. Ca (me/100g)
" Mg "
3.15
" K "
0.74
" Na "
0.85
20.8 0
Sum of cations
Base saturation % pH 8.2
Base saturation % pH 7.0 81
ESP at pH 8.2
Texture (limited pretreatment)
Gravel % (>2.0mm)
Sand % (2.0-0.05) mm
10
24
Silt (0.05-0.002 mm)
Clay % (0.002-0 mm)
66
Texture class
C

14
Bt, and Bt2
3 2 - 115
4.8

15
Bt3
1 1 5 - 160+
4.9

0.06

0.04

1.04

0.61

26.39
6.60
1.64
0.06
0.35
8.65

16.31
10.13
2.02
0.20
0.30
12.65

35

78

10
14
76
C

8
12
80
C
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PROFILE DESCRIPTION NO.2

Mapping unit
Soil classification
Observation
Parent material
Physiography
Macro relief
Vegetation/land use
Erosion
Surface stoniness/rockiness
Flooding
Ground water level
Slope gradient
Salinity/alkalinity
Surface sealing
Surface cracking
Drainage class

PBr/A
humic Nitisol
108/4 - 40
Basalts
Plains
Flat to very gently undulating
Cultivation of maize, beans, groundnuts, bananas,
citrus, mangoes and pigeon peas and nappier grass
Nil
Nil
Nil
Very deep
0-1 % ; regular and more than 200m long slopes
Nil
Nil
Nil
Well drained

Profile description No. 108/4-40
Ap

0-32cm

Very dusky red (5YR3/2 dry, 2.5YR2.5/2 moist); clay; weak very fine
to medium subangular blocky structure; slightly hard to hard when dry, friable when
moist, sticky and plastic when wet; many very fine to fine common medium, few coarse
and very coarse pores; common worm channels, few termite nests 2-3cm in diameter ;
common very fine and fine, few medium, and very few coarse and very coarse roots; pH
5.2; clear and smooth boundary to:
(sample no. 108/4-40a)

Bt,

32-80cm.

Dark reddish brown (2.5YR2.5/4 moist); clay; strong very fine to medium
subangular blocky and angular blocky structure; hard when dry, friable when moist, sticky
and plastic when wet; many very fine and fine, common medium, few coarse and very
coarse pores; thick continuous clay cutans; few worm channels and few termite nests;
common very fine and fine, few medium to very coarse roots; pH 4.8; clear and smooth
boundary to:
(sample no. 108/4 -40b)

Bt2

80-115cm.

Bt3

115-160+cm.

Dark reddish brown (2.5YR2.5/4 moist); clay; moderate to strong very
fine to medium subangular blocky and angular blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; common very fine to medium, few coarse and
very coarse pores; moderately thick continuous clay ; few worm channels and few termite
nests ; few very fine and fine, very few medium to very coarse roots; pH 4.8; clear and
smooth boundary to:
(sample no. 108/4 -40 b)
Dark red (2.5YR3/6 moist); clay; weak to moderate very fine to, medium
subangular blocky structure; slightly hard when dry, friable when moist .sticky and plastic
when wet; common very fine to medium, few coarse and very coarse pores; thin broken
clay cutans ; very few animal channels; few very fine and fine, very few medium roots;
pH....
(sample no. 108/4-40c)
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LABORATORY DATA OF PROFILE DESCRIPTION NO.3
Observation No. 108/4 - 39 Mapping Unit: PBb/A, Soil classification: humic NITISOL
Laboratory No. 1/01
10
Horizon
Ap
Depth (cm)
0 - 18
6.0
PH-H 2 0(1:2% v/v)
PH-KCL "
0.11
EC (mmho/cm) "
CaC0 3 (%)
CaS0 4 (%)
3.2
C(%)
N(%)
C/N
CEC (me/100g), pH 8.2
27.32
CEC (me/100g) pH 7.0
Exch. Ca (me/100g)
19.60
" Mg "
3.20
" K "
1.56
" Na "
1.60
25.96
Sum of cations
Base saturation % pH 8.2
Base saturation % pH 7.0 95
ESP at pH 8.2
Texture (limited pretreatment)
Gravel % (>2.0mm)
Sand % (2.0-0.05) mm
20
Silt (0.05-0.002 mm)
38
42
Clay % (0.002-0 mm)
Texture class
C

11
Bui
18-41
5.3

12
Bu2
41- 110
5.1

0.07

0.05

2.6

1.7

36.81
18.62
2.75
0.88
1.60
23.85

23.51
13.03
1.92
0.86
0.85
16.76

65

70

20
36
44
C

20
32
48
C
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Appendix 2 to Report No. S27:

SOIL MAP OF KIORU IGAKI, MERU CENTRAL DIS ICT
LEGEND
H HILLS (slopes 6-30%)
HB Soils developed on basic igneous rocks (mainly basalts)
f.isi^-aii excessively drained, shallow, dark reddish brown,
H B P / C E p U M friable, rocky, clay; in places with deep to very
deep soils
HBr/D

I
I

I w e " t ) r a i n e c ' ' v e r v deep, dark red to dark reddish
1 brown, friable clay; in places shallow and rocky
(NITOSOLS)

F FOOTSLOPES (slopes 4-7%)
FB Soils developed on basic igneous rocks (mainly basalts)
cDr/Rp
TDI/DW

ttägiwi well drained, very deep, dark red to reddish brown,
bsasil f r i a b |e clay
(humic NITISOLS)

P PLAINS (slopes 0-2%)
PB Soils developed on basic igneous rocks (mainly basalts)
D D /A
KBr/rt

I - -•'•) well drained, very deep, dark red to reddish brown,
I V ,-1 friable clay
(humic NITISOLS)

PRh/A
r D U /
"

F v f ^ 3 w e " drained, moderately deep to deep, dark
m^3
yellowis brown, friable clay
(eutric CAMBISOLS)

V MINOR VALLEYS (slopes 17-27%)
VX Soils developed on various parent materials
._.-,_
VXO/t

i. .,:; ^,.\ complex of excessively drained to well drained,
l;"-:;:^-:] friable clay soils of varying colours, depths and
rockinsss

B BOTTOMLANDS (slopes 0-2%)
BB Soils developed on colluvium and alluvium
derived from basic igneous rocks (mainly basalts)
BBC/A

complex of imperfectly drained to poorly drained,
very deep, dark reddish brown to very dark greyish
brown, non mottled to mottled, friable to very firm
clay
(VERTISOLS and (GLEYSOLS)

KEY
Topography
Profile Pits
Auger holes

*

NS

