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1 Introducticn

The request for a soil survey of the Trans izoia District originated from
the Senior laize Agronowist of the Natiomal Agricultural Research Station at
Kitale, lMr. P.K. Kuseva, and was subsequently carried out by merbers of the ESS
within the frame-work of a training programme for TAs.

The arca was visited from 29 llarch to the 3rd of April 1976 and information
was gcathered at broad reconnaissance level. ¥mphasis was put on the couthern
and vestern part of the District as the Eastern region is fully coverea iy the
leconnaissance Soil Survey of the Kapenguria area (sheet 75, 1:100,000 rcference
v P b

The accompanying soil map in this report should cnatle rosearch officers to
select different sites for experiments, vhosa purpose the requests for the
survey was originally formulated. It is howaver advigable that more detailad
soil examination be carried out once the sitas have been sclected for agronomic

experiments or other uses.

2. Acknowlcdgement

A number of Tochnical Assistants collaborated with twe senior staff of the
¥ES during the cxecution of the survey. They are the following: PR.G. kuriuki,
§.K.N. Iwangi, §. Nyamori, B.G.ll. Mwangi, H.l. Onyono, D.N, Gathui and
J.S. Wataka. Their co-operation is warmly appreciated.

3. Physiography

3.1. Location and Communications

The boundary of the survey area coincides with that of the District,

except for the western region where the bouudary of the iit. Elgon Natural Park
and the Forest Beserve are talken. The area as such is part of Rift Valley
Province and comprises 206279..ha (515675. acres) which is 4.7 of e
District,
The natural boundaries are the Cherangani Hills in the East, the Mzoia “iver in
the South and the Mt. Elgon area in the Vest, while the watershed with the Lake
Turkana drainage erea forms part of the boundary in the North. The arca falls
withir longitudes 34° 34'E and 34° 21'E; and latltudes 00° 48'M and 01° 16°N.

Communications are good by road, rail and air to Kitale from wher: a densc
network of roads and tracks reach the farthest corners of the District. lain
centres of population are Kitale(the District capital), Endebess, Kiminini and
Cherangani. Most of the District's populationm, approximately 138.000, however
live spread over the countryside; town and villige populations meke up roughly
102 of the total. The original pcople of the area, the Pokot, have faced a
growing number of sottlers from other parts of the Pepublic, notably the Kiluyu

' and the Abaluhya people. This change was partly brought alout by the availability
of land after the decolonization of large farms (@cf. No. 14)
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3.2. Geology and Parcnt Materials

netailed information on tiie hard geology of the region may be extracted from
a number of Ceological Reperts publisied Ly the Geological Survey viz,: Searle,
1952 (no. 19), Miller, 1956 (no. 35), Gibscn, 1954 (no, 26), Sanders, 1963
(no. 64). The following formations may be recogunized (see Fig. 1):

Tertiary (P): .t. Elgon volcanic rocks; lower and middle Pyroclastic
series; agglomerates, brecias and tuff
H (B): lower lava series; mela-nephelinite
Pre-CaulLrium-Basement S:'stem Tocls
irchaear (F). banded microcline augen-gueiss with granite sheet and
vein reticulation
o () quartz-feldspatic para-gneisser and biotite para-gueisses
with thin hornblende para-gneisses
. (U): microcline~oligoclase~biotite-hornblende-migmatitas wikk

granite shcet and vein reticulation

Ixposures of volcanic rock are common in the Ht. Elgon area vhile Dascment
System Pock outcrops arc a regular sight in the Cherangani Hills. Rock
cxposure is often Lrought about Ly rivers cutting down into their streambeds.
In view of the importance of thc composition of the various rock types with
regard the supply of (micro) nutrients, detailed information is given below.
Yithin the voleanic rocks there exists considerablc variation in composition |
(Table 1), wvith regard to the acid extrusive rocks (trachyte) and the basic onee.
However nephelinite is most extensive in the Mt. Elgon area. It is assumed
that apart from differcnces in major elements, the variation and amount of

minor elements of these rocks is not negligable.

senauenssl®



W oshaaaa

‘ig1 GEOLOGY AND ALYITUDE =
34:'4*_:. E asiuo-'E v 35]15
.
T ' KITALE//
/ r~.
Y % - S (\ ~
o o —— )
¥ ? = el
; 4 L 1/ 00'N
/ \
L= \
S b
[Cherangani

LEGEND
E agglomerates, breccias and tufts
alkali basalts
augen gneisses
E biotite gneisses
undifferentiated , mainly gneisses

— e e e TOBK 3

o district boundary

4+ railway

20Km ——m—— contour lines in feet
O village

. e, geological boundary

- - geological boundary , not confirmed

— —— - aAjOr fault

——— Quartzite ridges

=0 45°N
Prepared and drawn by Kenya Soil Survey In August, 1976
Drawing No 76021
Complied from Geological Reparts 19, 28, 35 and 64 T
L 35 15'E

34°45°E



—a-

Table 1. Chemical composition of some lavas of Elgon (according to Searle

(1952); in weight percentages)

olivine pbonolite trachyte nephelinite
nephelinite
1 2 3 4 e

8i0, 41,65 48,40, 62,30 44,08
A1,Cq 5.77 19,56 19.48 10.07
Fe,0,4 8.38 4.1l 0.19 8.85
FeC 5.60 3.64 0.21 3.37
1gO 12,26 1.44 0.13 7.97
Ca0 17.97 5.09 0.36 14.31
rIaZO 1.24 6.48 6.40 3.17
KZO U506 6.52 Tl 2:1¢
!520 + 2.9 3.75 0.76 3.79
P205 0.59 0.17 0.18 0.96
TiOz 2.74 1.14 0.48 1.49
MnO 20.33 22 8.9 9.36

100.47 100,31 106.19 100.51

Apart from the trachyte (no.3), which is an “intormediate” rock, the other
ones are classified as hasic to Ultra basic on the basis of their low smzz
(less than 54%). Except for Si and Al as building elements in rock formation
other base metals such 25 Fo and ilg are present in aadition to calcium. The
latter is a major compouent in the nephelinites. Common minerals are olivineg,
augite and nepheline. In general the texture of the lavas is fine; larger
crystals are porplyritic in nature and usually’ consists of porphyritic
nephelinites (up to 2.2 mm in length), and augite (up to 2.8 mm), generally
enbedded in a very dark fine grained ground-mass.

Volcanic glass and iron-ore are other components commonly encountered. Cf the
the Mt., Elgon series, the agglomerates, tuffs and lava bands arc dominant. “he
boulders of lava are mainly composed of nephelinite that contains many mafic
(dark) minerals such as olivine, augite, magnitite, pyroxenes etce.

Sharply contrasting are the rocks of the Bascment System (Table 2), which
consist mainly %éiuu and schists derived from argillaccous and arenaceous
sodiments. These were transformed by dynamo-thermal metamorphism, and
recrystallization took place into quartz and feldspar rich rocks with much
tiotite, hornblende and garmet.

In Table 2 the elemental composition of soma Pagenent System rocks iu given.

.....-15
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Table 2. Chemical composition of some Basement Syster: Rocis in weight
percentages (according to Sanders, 1654)
gneissose gneissose migmatitic
granite granodiorite granodiorite
51'.02 72.34 67.76 68.95
lia, 0 2,9 4,06 ‘5.18
¥,0 5.54 4,98 1.82

411 these rocts arc classified as acid, becesuse they contain more than

652 silica.

common Dasement Systew rocks is given in Table 3.

The mineralogical composition of these rocks and some other

Table 3. licrometric analyses in volumetric percentages of some common rocks
of the Bascment system (Sanders, 1964 and Shackelton, 1946)
gneissose gneissose migmatitic biotite
granite granodiorite granodiorite gueige
quartz 32.4 28.8 38.6 30
microcline 36.3 28.5 942 25
plagioclase 27.1 36.7 44.9 39
tiotite 3.9 buJb 6.6 10
niuscovite 0.2 (L2 0.2
apatite - 0.1 0.3
chlorite 0.1 - 0.2
ore * 0.3 S
biotite garnet hornblende tiotite hornblende
... pBueisses gneisses _gneisses 24
auartz 30 20 10
oligoclase 15 44 41
ortlioclase 30 i~ e
nicrocline 10 e o=
garnet 5 - -
biotite 1C - 20
nornblende - 30 22
epidote - 3
apatite ~
8t aurolite - -
sphene - - 3

..0‘!.!6
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shown on Figure | and mentioned at tne
of biotite

The sub-divisions of the geology as

¢ chapter are mainly based on the various percentages

beginning of thi
hornblende and feldspars present.
The weatherinz producta of the nane

most of the soils developed in the pistrict, which axe
al Zones I and 11 (sec

ial does however occur in Ecologic
zones III and IV where it
amount of Fe-bearing

11 drained roils.

d rocks form the parent material for

mainly mineral goila.

Organic soil mater
chapter 3.4) and also in the
Lue to a relatively high
reddish colours are Gominant in we
v caused by anaerobic

is encountered in the

hottomlands called paet.
minerals in the soil material,
ag dark colours are common partl

In poorly drained are
of much organic matter,

the presence causing dark

s and aggregates.
d from thc two basic di

d and silt fraction.
t fractione but have higher

cenditions and partly by
hunws coatings on soil particle
mextural differenccs of soils derive
parent material are evident in the san

ffering sources of

rocks of the Basement System tend to have lower sil
loped on volcanic material.
soils is possible (see

sand fractions than thos: soils deve

of carbonates as well as sodium in the

¢ rocks &xe

Accumulation
Tables 1 and 2).
and higher base saturation.
assumed that the above indicated d

Soi.1s developed on basi likely to have 2 higher dk

Although data on trace
ifferentiation in rock source p

clements is scarce, it is
lays a vital

role.
The supply of major plant nutrients such as M, P, K, Ca may te satisfactori=

ly fulfilled, except for il. Parent materials ric: in ifon and/or calcium

could induce phosphorus fixation thus causing a limited availability of this

clement for plant grovth.

3.3 Topograp"y and Land forms

Cu the basis of altitude the following regions arc distinguished (see also
Fig. 1) 1t. Flgon area proper, Kapcaerop, {solated hills in the
over 8000 ft: Cherangani.,
}t. Elgon lowex glopesg, Che
majority of the Kitale “plains”
ome of the major valleys

7000-8000 ft: rangani Hills

6000-7000 ft:
lower 6000ft:

Liminini area and 8 and bottom

lands
is hilly over 7000 ft
However the larger part of the D
" are repeatedly divided by river valleys, thus
¢/5%Bfence. On the goil legend the
£ the units.

The topography where rivers have caused steep slope
istrict tas

gradients due to deeyp incisions.
subducd topography where "slains
to occur in some kind ©

causing soils
a first key to the sub~division ©

geomorphology is used as

By
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The folloving landforme are recognized:

. ; mountains and major scarps

# : hills and minor scarps

I, ¢+ plateaus

¥ : £footslopes

U : wuplands, dissected peneplains at various levels
A : river terraces ond floodplains

V : minor vallevs and bottomlands

Apart from cverall differences in altitude toe unit i has a relief

intensity of more then 300 m wvhile this valuec is less than 300m for unit H.
The footslope arcas are confined to the lit, Elgoa region wherc they occur in
association with scarps, hills and ridges.
Slopes are commonly 2.74i. The plateaus are also confined to the southern part
of the lit, Clgon area, which ceem to be mainly of tectonic origin, occur 2t an
altitude of about 1670m ®%re usually gently sleping to the East. Slopes arc
from 1.8 ~ 6%; commonly 3-4Z.

of spceial interzst are the uplands, often reforred to as pre-ifiocene
erosion levels (Scott et sl 1971)73&8&r at varioue sltitudes and cover the
largest part of tie 2:omorphological units.  The following subdivision is used
(sce also Gelens et al. 1876):

2) Kapenguria level at about 2300 m, rolling to hilly, confined to tae extram
Rast of the District.

b) Kitale level at 19001920 m, with very gently undulating to undulating
topography, believed to be part of a Pre-iiocene pencplain, in the Endeboes
area found at 1860 m;

¢) FKiminini level at 1800 m, occurring in the scuth-western part of the
district and iith similar topography as the Kitale level, hewever believed
to be developed on different parent rock;

d) uudifferentiated level encountered in the extreme north of the District
at an altitude of around 1900 m, but dropping sharply to the North towards
the West Suk lowlands.

Slope gradients on the often broad interfluves cf the plains depund on tho

divection in which thay are measured. Lengthwise slopes are usually 1-2.5% to

2-4%, measured across they may vary from 2,5~ 8% lut range usually from

2-4.5%. The steeper sloping arcas are often agsociated with the river valleys.

The valley bottom iz however flat to very gently undulating.
The river terraces and bottomlands occur slong the major rivers such 28

the Suam in the north-western part and along the Koitobos and some of its

tributaries. FRR AN < -
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As the term indicates, this landform includes the minor valleys proper as well
as the broad flat bottomlands that are 8O characteriztic for the ared northwest
of Kitale. The latter are often subject to flooding and water tends to pond for

a considerable time because of poor drainage and little gradient.

3.4 Chmate Vegetation and Fcolg&:.cal Zones

For the mountaneous and hilly areas the climate is described as equatorial
(zone 2, according to ref, no. 10), humid to dry gub=humid, with a moisture

index (P/Eo) mot less tuan 10.

The majority of the area however falls inmto class 3, referred to as drvy
gub~humid to semi-arid climate, with a moisture index of 10-3G.

For this area the climatic records from Kitale are talen as repreaantntzve
(Tatle 4). The co ombined data of rainfall (B), temperature (T) and potential
evaporation (Eo) are i1lustrated in Fig. 2 (Ref. no. 3)-.

The departures from thesc data for other zones than zone 3 is also

illustrated in Fig. 3.

Table 5. Climatic data for Kitale

D : Year

R

24 | 42 ' 88 | 151 157 , 108 139 {165 97 usz |73 R ki P
21112 T2, 1* 26.2 | zsz_Lzz.e 240,229 zaﬂzufzaa | 24,4 | 358 | 25,0 Tax

10,41 11, al 2.1 1 2.8 | 12.7; 113 3] 11,8 1. 3“0.ng 1. ﬂmo%n 5*w‘mn'
I*ﬂaﬂ._a_L_;_g__zug 218,518,717, 7.7 | V7.4 17.4 17,6 17.6 17. s 179118, 3.Tm
187 19,1 19,61 19,31 18,71 17,71 17.2 zl ‘711” ?*1_1_2}.3'1!! 0 18.1 | 18. 0 1%
a7t ! 167 r?o—TE_t_.gm_[_llgg_“__}_g_s Tias 167 166 1152 [1s9 | 1812 Bo

4_

Eumatks:
P: mean monthly rainfall in mmj reriod 1947-1970
Tmean: mean monthly air temperature in %; per:lod 1966=1970
Tmax: maximur mean monthly air temparatures in °c; same period
Tmin: minimm " . . e v g 0
T-W : mean monthly air temperature accoording to Woodhead; 1347-1962 &

i 1966

5 Eo : mean monthly potential evaporation according to Woodhead; sane
% period.
¢ Station particulars

£ umber: 88.35/024, Kitale airfield, latitude 1°00'N, longitude 35°00'%,
altitude 1896 wu.

--o-o-.t,.g
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According to the USDA "Seil Taxonomy" the soil woisture regime is classified as
Ustic(i) while the soil terperature regime is Isot:hermi.csz)
ts is also indicated in ¥ef. No. 14 there is considerable deviation from the
Kitale data going northwards and towards the higher lying arcas in the West and
East of the District. To the Jorth rainfall decreases by about 200 mm per annum,
while the latter areas may receive 100 mm more than the ycarly average for
Kitale. December, January and February are commonly fairly dry, while April/
May and July/Bugust receive pmaximum amounts of rainfall as seen from long term
rocords and illustrated in Fig. 2. The rainfall distvibution is such that one
crop can be planted and harvested during onc year.
Variations in the duration of crop maturity are mainly due to difforences in air
(soil) temperature, in tnat for the higher arcas this period is considerably
nrolonged (see alsc nef. No. 7, for detailed information) .

On the vegetation map of western Kenya shcet 1 (NOS 1969) the following

information is relevant, see Fig. 3.

Hl Mountain Moorland and Heath Zoncs
BFI : Mountain Bamboo Forest Zoncs
MS! & MS2 tiontane Scnlerrophyl Forest Zones (3)

W8l & W82 : Western Combretum Savannah Zones (4)

s 3 Western lioist Forest Zones
uBl 1 Upland Evergreen Bushland Zones

This description is more elaborate than the one given in the Uational itlas
of Kenya (1970) where the following vegetations are deseribed:a) Wooded
grasslands vhich cover most of the peneplains, wiile on the b) mountaneous
areas forests occur as well as dwarf shrub gracsland (moorland) in the highest
areas.

The present conditions are somewhat different £rom the above descriptions.
“lost of the natural vegetation in the District except the gazetted forest areas
on the Mt. Elgon and in the Cherangani Hills; has bcen cleared to make way for
cultivation. However, especially in the easteru part of the District, there
is a tendency for uncontrolled cutting of the forast for the cultivation of
maize. Although good vields are obtained during the first two or three years,

—

. —

(1) Ustic: Limited moisture, but present at a time (ccason)when (soil) conditions
are suitable for plamt growth o
(2) Isothermic: mean snnual soil temperature at 50 cm depth is 15 C or higher
but lower than 22°C; differgnce betvcen mesn SUNEET and winter
temperatures is less than s°c.
(2) !51—is couposed of montane Lcacin vegctation of probable forcst origin
and montane Scherophyl forest with Pedocarpus milanjanus and mixed Podo.
MS2 -—consists mainly of montane Acacia vegetation with broad leaved savanna
types of protable forest origin. conesedl
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without the necessary soil conservation measures the 1and falls prey to erosion
and depletion of soil nutrients thereby resulting in serious damage of the
water divide erca and cousing cverlasting damago to the waterbalance of the
regiorn.

The rosults of the interacting climate end vegetetion led to the formation
of certain ‘zones, which are also defined a8 ecological zones or clipatic zones
or even clima-acological zomes. Their recognition is tased on the ratio of
rainfall to potential evaporation (P/Co), the temperature, altitude and vegetation.
The text below is summerised in Table 6 and Fig. 3.

The following zones are deseribed, they coincide spproximately with the
vegetation zones (fig. 4):

Ecological Zone 1 ™ [fro-Alpine Climate
Mountain Moorland and Heoath Zones, largely undifercntiated, with high mountain

shrubs, also reforred to as "gighland Rain Forest” by Barmes (1955).

Ecological Zome Ilc - Cold Fquatorial Climate

Tn the Mt. Elgon rogion bamboo forests are cormon. iIn the lower arcas of M.
Elgon the vegotation is similar - to thc one described for the south-eastern
part of the Cherangani Hills: montanc schleropnyl forest commonly occurs with
montane hcacia vegetation derived from this forest an« with Podocarpus gracilior

and mixed Podo types.
Ecological Zone IIw - Warm fquatorial Climate
Nominant trees are Acacis lahai, with 2. abessinica end Digitaria Scalarum but

much of the foreste has heen clearcd.

Ecological Zone 111 ~ Dry Sub-humid to Semi-axid

This zone occurs most extensively in the District and covers most of the

iginal vegetation has been cleared for

central and southern area. tost of the or
cultivation. However, dominent natural physiocgnomic types include Moist
Combretum Woodland and allied vegetation on the higher ground in association
wvith Upland evergreer bushland types. The common Combratum species is C. molle
it occurs often with Farca Spp. and Terminalia mollis. Hyparrhenia grass i6
common as ground cover.

Ecological Zone 1V -~ Semi=-Arid
This zone is evident in the northern part of the pistrict. Dry Combretum

Woodland with allied vegetation is dominant. Common trees are ¢. molle,

Terminalia brownii and 2.nilotica.
within 2zome III a large arca occurs with soils of poor drainage., In the

western part of this arca A. gerrardii is commod in association with viei and
dreinage-line type vegetation with evergrecn clump grass or undifferentizted viei
grassland, the latter dominant in the eastern part.

iry torms of woodland and savanna S EVES
wood/bushland, Lroad-leaved, wooded grassland. sesslll

R ———
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Table 6. Particulars of the Ecological Zone: for the Trans Nzcia District

e P inmm Eo in mm  P/Eo ratio . altitude in. vegetation..T in frost

2 meters e 3 gr. C _occurrence
1200-1400 1200-1400 85-120 3000-3350 moor land 6-9 common
or bamboo
¢ 1200-1400 1400~1600 75-100 2400-3000 cedar 9-13 occasional
forest or
bamboo
w 1200-1600 1600-1800 &7-100 1850-2400 moist 13=-17 very rare
forest
1 1000-1200 1800-1900 53-466 1750~2200 moist 15-18 absent
gsavannah
700-1000  1900--2100 38-52 1150-2000 dry 16-22  absent
savannah

) adapted and extended from Gelens et al. (1976)

The above indicates that not only farm management practices but also the
location of experimental sites should be related to the variation in

environmental conditions when conducting management and crop research.

3.5. Hydrology

Two main drainage basins are distinguished, the Lake Victoria one and the
Lake Turkana one. The former is fed by the Nzoia river and its tributaries of
which the most important one is the Koitobos. Although most of these stroams
carry water the whole year around occasionally they may dry up for a short time ¢
the year. This is apparently not the case for the Suam river which downstream
is also called the Turkwell and which at least near its source at MNt. Elgon, has
continuous flow. The water divide between these two drainage systems is formed
by the boundary between unit U7 and unit U4 in the northern part of the District
and by the Cherangani Hills in the eastern part. Barnes supplies the following
flow data on some of the rivers of the Nile catciment arca:

-A¥erage annual streamfiow (1950-1955)
Koitobos 12,00 cusecs
Fongai 3 "
Noigamaget 25.40 "
Nzoia 200 "

Numerous dams have been built in tie District for the storage of water for
human and animal consumption. This practice gains importance in the drier
northern part where stockdams are a necessity to keep livestock. A detailed
hydrological survey may provide more data on the availability of water for
irrigation for example in the footslopes Iftegt Mt. Elgon and Cherangani Hills.
Pollution of some of the streams, especially mear centres of population is

already evident and should be safeguarded against as much as possibla_yg local
councils and the water authorities. iveol I8 > :




VEGETATION ZONES AND ISOHYETS
Fig.3
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3.8 Conclusions

on basis of the above it is evident that geology, climate and ecology
must be taken into account Lo gale optimum use of the soils that arc here-in

described in the next chapter.

4. Description of the Soil Happing Units

4,1. General

Delineation of the various units was largcly based on elaborate photo
interpretation of aerial photographs at a scale 1:50,000.

Field work was subsequently carried out to check the various units and to
verify the soil voundaries conceived from the first photo interpretation. Soil
boundarics as existine on the Kapenguria Recoanaissance Soil Map at scale
1:100.000 were copied without further checking.

The 1:50.000 soil field maps ware then reduced to 1:100.000 and compiled to

form the accompaning map in this rcport. The legznd provides a short description

of the major soils in the map units. In the paragrapis below this description
is elaborated while full profile descriptions of the various soils and lavoratory |
data may be found in the Appendix, if indicated, and on the attached soil map |
at scale 1:100.000.

4.2. Map Unit Description

4.2.1. Soils of the iountains and llajor Scarps i
Eﬁﬂ}_y_t}}_t__ﬁ__‘_ MPh Lrea: 3990 ha |
Thie unit is restricted to the lit. Elgon arca where it is encountere at |

high altitude and in dissected topography. The major soil is a well drained, deep,

dark red, friable clay that has an appreciable amount of organic matter in the
surface horizon, giving rise to & Lumic tospoil. Soils of this kind are commonly
developed on the Pyroclastic rocks of the Tertiary iit. Elgon volcanics. They

may be associated with ghallower depth phases of the said soil and/or with rock

outcrops. Under the prevailing environmental conditions they support tea

plantations, but also maize and occasional potatocs. Full profile description

and fertility data are presented in the Appendix (88/2-4) .

4.2.2. Soils of the Hills and Minor Scarps
Map Unit: HGhI Area: .270...0a
mhese soils occur in the cxtrenelggsfha pistrict in the Cherangani Hills

area, but to a very limited extent. Because of cool, moist conditions an

accumulation of organic matter is reported, resulting in an acid, humic topsoil
of 20~40 cm thickness. This horizon overlies a well drained, moderately daep

to deep, dark reddish prown, friable sandy clay to clay. For a full description

and analytical data one is referrcd to Gelens ot al (1976).

eseefl3
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lap_Unit: HGh2 Area: ... 2810 . .ha
Map Unit: TOOS

Soils of this wmit are also confined to the Cherangani llills where they are
encountered in an clongated stretch. ~he non acid, humic topsoil is more
~ronounced than ia unit EGhl, but the subsoil is comparable.

Included in this wap unit are moderately deep and shallow phases, the latter
occasionally associated with rock outcrops. Detailed description of this

unit can be found in the Y.apenguria report (Ref. mo. 7).

Hﬂ? Unit. HPh_L_ ArcQe.. .‘I‘.sllp. sanw .‘.'sa

qoils in this umit are developed from Pyroclastic volcanic rocls of the it.

Elgon area, that may be ashes, tuffs and agglousrates. They are conmonly

cncountercd on the low.k slopes of the mountzin under varying slopc conditions

Lut with relief intensitcies of 100~300m, and are often associated vith colluvium.

The soils on the whole are well drained, deep, dark reddich brown, friable and

n
|
of a silty loam to cilty clay loam texture and have mn organic topsoil of 29-40ce |

thick. In this unit azs also incorporated ghallo..r ghases of the described

soils as well as rock outcrops. s full description and fertility data is given |

in the Appendix (profile 7413~2) .

4.2.3. Soils of the Plateaus

tap Unit: LBh Areat..

This unit is only encountered in tae Lt. Elgon area where soils developed on the

nephelinite at an altitude ranging from 2000-2300m on 2-67% slopes. The soile ;

are well drained, deep te very deep, darl: red to red, occasionally dark reddish. l|
1

brown and of a sandy clay texture. gnrichment of the topsoil with organic
matter gives rise to a bumic 2 horizon of 20-40 cw thick. At depth |
;-ctraplinthi.te (“murrum’) may be encountered (Scott et al., 1971). \

4.2.4, Soils of the Footslopes
?lﬂp Uni_ t;: FP Mea‘ . -???9- R om

These soils occur on the footslopes of the lit. Pigea end are mainly develiped

on colluvium derived from voricus volcanic rocks in the rogion, in sloping
position. The major 8oil consists of a well drained, deep, dark brown to

dark reddish bhrown, grioble, sandy clay to clay. Their fertility is considerad
to be above average because of latexral nutrient supply from the ncarby hille ¢nd
ridges.

The topsoil is commonly very dark coloured, reflecting an accumulation of
organic matter. 4 full profile doscription is to pe found in the Appendix

(profile 88/2-3) .

‘.‘.h... . "‘




4.2.5. Soils of the Uplands

4.2.5.1. Kapenguria Lovel, altitude around 2300w, rolling to silly

Map Unit: U3Gh/p Area: 1370..... . ha
This unit occurs in the extreme iast of the survey arca and occupics only a

very small arca. The domipant soils arc well drained, deep, dark reddish

brown to dark brewm, frisble and have a sandy clay loam to clay texture with
more than 30 cm and acid humic topsoil. Tor full description cne is referred to

the Kapenguria report (Tef. No. 7)

Map Unit: U3GCl /p Area: 100 ha
As with the previcus unit of the Kapenguria levcl this unit comprises only a

very small acresge. The catenary sequence of goils of this unit is described

in the Kapenguria report.

Map Unit: U3GCZ Area: 400 ha

"his map unit occurs in the northeastern part of the District and covers a very
small area. The soils are encountered in a catene 28 with unit U3CCl, but have a
less deep, clayey subscil of a broum to reddish brown colour. More details in

the report by Gelens ot al (1976).

4.2.5.2. Litale Level, altitude around 1900m, gently undulating to undulating
lap Unit: UAUX Area:73480 ha*
Soils of this unit occur extensively in the Kitale arca and support intensive
cultivation of a variety of crops. The topography is mormally gently undulating
(2.5% slcpe), occasional somewhat steeper (slope 5-82), while on interfluves
0=2% slopes may be encountered. The dominant soil is well drained, deep to wery |
deep, red to dark red, very friable to friable and has a clay texture.
.atruct.ural development is weak to moderate in tie topscil and tends to docrcase
in the subsoil. The CC at pHl 7.0 varies from 7=17meq. while the base sal:uratim,
varies from 39=73 in the A horizon and from 2¢-69% ia the B. Chemicolly these E
coils are leached, with low mineral reserve, but they do have good physical |
|
|

properties. This map unit may have inclusions of scmewhat browmer soils of

map unit UAUT and towards the valleys may be asscciated with soils of the minor
valleys and bottomlands. For full profile description and chemical data sec

the appendix. More information may also be extracted from the report by :ichidka
and Oswaggo (detailed soil survey of Kitale Rescarch Station, map unit 1,2,4 and
are concerned) as well as from the Kepenguria Peconnaissance Soil Report. :

iiap Unit: UA4Ub prens 9080, 0 iae ™ |
These soils represent tic browner variamt of unit U4Ur and are mainly ,
encountered in the north-eastern part of the District in close association with |
their redder counterpart, map unit U4Ur. Usually they occur at lower and ataapeﬂ'
topography berdering soils of units VC and Agc. :

*U4Ur/A: 1700ha ;U4Ur /B : 55630ha; U4Ur /C: 17030ha ; U4Ur/D: 120ha
*%U4UL /B : 2690ha ; U4UL/C: 3120ha; U4UL/D: 40ha

-.‘OOQI.IS
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Soils of unit U4Ub are well drained, deep to very deep, dark reddish brown to
yellowish red, friable and Lave a clay texture. Structural development iz weal
and tend to be porous maasive with depth. CEC at pl 7.0 is between 6-10 maq,
the base saturation is 41~51% in the A and ranges from 40-68 in the B2.
Detailed information is to be found in the Appendix (profile 75/3~18).

Map Unit: U4Pr Arca: 13700....ha*
Soils of this map unit occur extensively in the Endebess area and are develioped

from Pyroclastic rocks of the Mt. Llgon volcanics. Their morphology is very
similar to soils of unit UAUY, (uish whom they are but chemically are richer
associated) . They are deep to very deep, frisble to very friable and have a
clay loam to sandy clay loam texture. The soils have good physical propertizs
but to arrive at sustzined optimum yields they will necd additional fertilizer
application of N and P. Profile 74/4~3 provides a soil description and a

summary of fertility data.

4.2.5.3. Kiminini Level, altitude about 1800, gently undulating Cene

Hap Unic: U8CE hrea: 19480, 1a
This level is separated from the Kitale level because of its lower altitudc and
is in additior underlain by a different country rock, being more gneissose.

The general topography is gently undulating while flatter areas may be
encountered on the broad interfluves. The common soile is well drained, very
deep, dark red to dark reddish bLrown, very firable wien moist and usually has

@ sandy clay loam texturz. A full description and fertility data is presented

in the Appendix, profile 88/2-2.

442,5.4, . Undifferentiated lévels, various altitude and tépography.

2% Unle: VISealy rreal?870, .na
The unit occurs in the very north of the District on the watershed between the
Lake Victoria and Lake Turkana drainage basins. The terrain is clearly incised
and has undulating topography. This region falls into Lcological Zonc IV and is
mainly used for grazing. Soils are varied, predominantly developed on biotite
gneiss, They are well drained, may e shallow or moderately deep, browm to

dark yellowish brown. A firm consistence vhen moist is common, texturc is a
sandy clay, Consult profile 75/1-60 in the Appendix for detailed informatiom.

4.2,6. Soils of the River terraces and Flood-plains

HMap Unie: Age Arca:.. 3430, ... he
This unit covers the river terraces and flood plains where soil development
takes place on sub-recent and recent deposits, of alluvial origin., The soils
tend to Le moderately well to poorly drained. Their internal drainage is
restricted by a demse B2 horizon that underlies abruptly an A2,

*U4Pr/A: 20ha;U4Pr/B: 13680ha tessss/16
**U8Gr/A: 1100ha;U8Cr/B: 18380ha
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The soils are usually deep, show mottling and have a greyish btrown to brown
colour. The consistence is firm while the texture in the B is sandy clay to
clay. The soils are sulject to flooding and because of slow runoff may be
vater-logged for some time during the year. If properly drained hovever these
lands can be put to profitable economic use. Profile 5 in the Appendix
illustrates this soil. Within the map unit inclusions of map units AC, Vgc and
Vd may be cncounterad.

Map Unit: AC Area:..L13Q,, .ba

The alluvial soils that comprise this unit are complex in geography and vary
considerably in characteristics from onc place to another. This concerns

especially the soil texture, colour and drainage conditions. The occurrence of
this complex is limited in the District. For a full profile description one is

referred to the Kapenguria Soil Fecomnaissance Rerort, profile 507.
4,2.7. Soils of the Minor Valleys and Bottomlands

Map Unit: Vge Area: 2920, .ha

The map unit covers the soils encountered in the wider parts of the minor
valleys and bottomlands and which are developed from various parcnt materials.
The drainage is poor, but soil depth is comsidcrable. Temporary waterlogging
caused anacrobe conditions favourable for the development of gley, resulting
in the occurrcnce of mottles often within 60 cm depth from the soil surface.
Texture of the soils is mainly sandy clay to clasy: dry consistence is hard,
woist consistence firm to very firm. Occasionally carlonates arc encountered
in the subsoil, EC« values are low, but ©SP variee usually between 10-15% from
100-200 cm. Profile 75/3-3 as given in the /ppendix is representative for o

soil in this unit.

-i::laP Unit: vc PIGS: .3‘3'1.6.0. TR oha

T™is soil association is commonly encountered throughout the District and occurs
in narrower parts of the minor valleys end bottomlands. The dominant soils on
the flat valley bottoms are subject to water—logging and have a fluctuating
groundwater level. Thesc coils may have a considerable amount of peaty materizal

in the A horizon, are very poorly drained, show mottles due to gleying and are
very darl to dark greyish brown. The texture is clay throughout.

On the slopes the soils are associated with goils of units U4Ur, U4UL, U4P,UBG3;
that have 20-40 cm acid humic topsoil occurring at the lower valley sides. In
this case slopes of up to 162 may ba encountered, however normal slopes are
from 2-8%.

A mollic Gleysol (Appendix, profile 75/3-4) is described as a common examyle

of the major soil in this unit.

....C...,l?
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Rap Unit: Vd Area:éé%g.......ha

pominant soils of this unit are poorly drained, very deep, black to dark grey,
very fine clays. They usually show cracks during the dry 3eason, but expand
congiderably when/‘fﬁ-s‘a up 2nd become very sticky. These are the Vertisols of
the bottomlands, which oftem occur in association with pap units Vge and VC and ma
also border to soils of the river terraces and flood plains. The dark cracking
clay soils cover 2a extensive zrea, eapecially (north) west of Kitale, where
they are mainly under graes and the land is utilized for grazing. Although
fairly rich in nutrients thcse soils have a poor workability if not managed at
the right (moist) soil condition..

Profile 74/4~1 in the Appendix describes this kind of soil.

5 Land Evaluation
5.1. Present Land Use

The Trans Nzeia District is well known for its intemsive and diverse use
of its lands for agricultural production. According to a report from the
Extonsion Service of the Ministry of Agriculture at Yitale (Ref. No.14 82)

827 of the total area is registered apricultural land; forcast reserves and tie
Mt. Llgon National Park moke up respectively .57 snd 6.4%, while Kitele
towaship (0.7%7) and government reserves bring tha total to 100Z.

Most of the registercd agricultural lands £a1l in the category "Farm under
Extension Service” (447), other garms 32.9%, while ADC farms, Covernment Farms
and Settlement Schemes make up 10.8%, 3.1% and 8.5% respectively.

It is cautioned that several so~called large farms ar2 owned by partnership,
vhich results in some cascs to an average acreage per owner that is lower than
reported from the settloment schemes.

4 breakdown of the District into farming regions is given on page 3 of Reference

lio. 14 , They are:

a) Endcbess Plains map unit U4P

b) ilount Elgon Slopes map units ¥Ph, EPh, LBh

¢) Kitale Plains (inclusive Ciminini area) U4UT, U4uUb, USCr, VC, Vd, Vge,hec
d) Cherangani map units U3gC1, U25CZ, Hghl, Hgh2, Ve

It is not suprising that this subdivision corresponds with some of the
major soil mapping unite. It is also clear however that differences Letwean
the units are far more cutspoken than one is lead to believe from the quoted
report. This may now be evident from the foregoing chapters. Although a
rumber of cash-crops are cultivated in the District there is variation in the
time of planting, the duration of the maturing period and time of harvesting

mainly depending on the corresponding eco~climatic zone.
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Higher altitude crops include pyrethrum, irish potatoes, wheat and tea. Hedium
altitude crops concern mainly coffee and maize, while at lower elevation
(i.e. on the "Kitale plain®) maize, sunflover, seed grass are dominant.
Livestock is a valuable contributor to farm income and consists mainly of dairy
cattle in the central part of the area, North-wards however where the climate

tends to be drier the number of bLeef cattle exceeds the pumber of dairy stock.
5.2, Land Suitability

setailed information concerning an assessment of the present gituation =nd
the possibilities for improved agricultural output is presented in the Kapenguria
Report and also in various inter governmental reports (2,14) . On the whole, the
nistrict shows limited ecological restraints. It is however of upmost importance
to prevent the deterioration of various land qualities to avoid substantial
decrease in agricultural production.

The deterioration concerns mainly the soil erosion in once forested regioms that
arc presently being brought under maize cultivation, as wecll as . ; v
too much emphasis on mono~cultiurevhich lead to serious depletion of soil
nutricnts.

Traditionally the various uplands (e.g. map units U4Ur, U4UbL, U4Pr and
USGr) are cultivated as large scale mixed arable rainfed farms.

The size of the farm is important to make it an economic profitalle unit end
may vary according to its location. Farms at the lower slopes of Mt. Elgon and
associated terrain (map units LBh, HPh and U4Pr) situated on the red volcanic
soils had an average farm size of 500 acres while farms in the eastern uplands
covered 900 acres (Barnes, 1955). Yields in the Mt. Elgon area were rccorded as
being 20 bags of hybrid maiz/acre and 10 bags of wheat/acre in a crop rotatiocn
of (maize)=(grecen manure, wheat)~-(maize) . Little fertilizer was applied as the
soils were able to sustain this cropping pattemn on baiss of their natural
fertility.

In the plains around Kitale an average of 12 bags of maize/acre was
recorded with some fertilizer application in a crop rotation pattern of (maize)~
(sunflower) -(maize) -(grass ley or clover) 3¥-(maize). Thus depletion of soils
nutrients was avoided and conteracted by means of some fortilizer application,
mainly as double super phosphate in the rate of 70-100 1b/acre.

Thus the land was able to give satisfactory returns. These data are
similar to those given by de Jong (1976) who in addition gives valuable nev
information on land use, inputs and outputs. He also emphasized that the
continuation of tais type of large scale farming is only warranted if a high
standard of husbandry is maintaincd so as to justify the large capital
expenditiite and the low labour input. cesae -/ 19
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With a high staudard of husbandry the following goals may be achievoed:

1) production of iytrid maize sce, 2) production of wheat, 3) improvement of
livestock, &) production of adequate food surplusses in case of famine .

It is however noted that a decline in the high level of management is
ovident, especially in cases of group~owncrship of large farms. Under this
circumstance, an alternative use of the land could be the small-holders,
rainfed arable mixed farming with advanced tectnology. It may be stated
again that good management is a must for sustained high yields. In this
respect de Jong points out that the production level can be raised by as much
as 50%, as was proved by experiments conducted at the National Agricultural
Research Station, Kitslc.

Low lying land often with poorly drained soils can he put to more profitable
use if surface drainage is applied vicre feasible and the natural grasses arc
improved through sown grass leys. The production of livestock either as dairy
cattle or as becf cattle can thus be improved upon.

This holds capecially true for the map umits Agc, AC.

Soils of the mmits V¥d and VC may be utilizad for vepetation or fruit
production (bananas) ae is done on a limited scale already.

Their (percied) groundwater table within the rooting zomne (less than 150 cm
from the surfacc) can be tapped by roots of plants which can withstand et feet"
for a considerable time of the year.

Watershed protection should be of prior concern in the arcas of the
Cherangani Hills and also in mewly doveloped agricultural areas of the Nt. Hlgon.
Silviculture is recommended as a vay to achieve this. In the extreme northern
part of the survey area (map unit U7Bbe/p) ranching is recommended although
some areas may be suitable for the rainfed cultivation of cereals (sorghum) .
Destruction of the natural forests ariscs mainly because of their apparent low
profitability and thereforc prefcrence to bring the land under cultivation.

This cultivation by crop minded people, who sce more usc of the yaluable land

in terms of food crop production, results in a pressure on the forested arcas.
Although the destruction of the natural forest secems a matural development which
is caused by the population pressure, it is an extrcmely dangerous one, since its
long term effcct on the watershed, which once destroyed is highly time and

money consuming to rectify. It is therefore necessary to have 2 clear forest
management policy so ag to ascertain and clarify the profitable use of the

forest areas in the District. This will not only benefit the present population

but cven more so the future generation(s).

R -
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¢. Decommendations

a) The siting of agronomic cxperiments be based on the various mapving
units in combination with the different ecological zones.
%) b) The utilization of strcams coming from Ht. Elgen could bte intensified
with regerd to stockdam building and possible minor irrigation sci.emes.
¢) Improved drainage could make the soils cf the bottomlands to be

productive for shallow rooted crops (¢.g. vegetables) or improved

grass leys.
d) Large scalc farme should be maintained if their level of management

warrants their existence.

7. Summary

This report dealg with the major scils in the Trans lzoia District which
are shown on the sccompaning seil map at scale 1:100.000. The introductory
chapters provide the necessery back ground informetion upon which the
differentiation of th.c map units is based. Special attention is given to the
subjeéts .geology and climate as it was felt that these two contribute, to a
large extent, to the variation and geography of soils.

In total 19 map units are described while the Appendix provides detailed
informtion on the major wnits. A short list of referemces may prove useful if
more detailed information is needed, Lastly it has been pointed out that more
intensive soil examination will be nececssary once a preliminary choice of the
sites for specific -~ agricultural use or fortilizer experiments will :nave been

made,
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Appendix: Detailed Soil profile Doscriptions* =nd inelytical Data

tiap Unit: IPh

Profile: 88/2-4

Soil Classification: Humic Nitoscl

Fcological Zone: Ilc

Location: approximately 8 km West of Saboti, i.t. Elgon Area

Ceological formation: Lower and l{iddle Pyroclastic ceries of Mt. Elgon

Local petrography: colluviun of volcanic material

Physiographys mountainous, altitude 2200m

Pelief-macro: deep incised valleys, commonly v-shaped with very stecp
slopes; site on middle slope 17-20%

Relief-micro: slightly humnocky

Vegetation/land use: original forest montane vogetation (among which podo)

cleared, presently in use as grassland

Prainage: well drained, class 4

?rofilc‘dcacripticnﬂﬂ

forizon Depth in cm Rescripticn

All 0-15 park rcddish brown (2.5YR3/4) dry, dusky red

(2.5YP3/2) moist, sandy loam with occasional stones

and coarse gravel; very fine weak crumb; soft dry,
yery friable moist, non sticky and nom plastic wet;
many fine and medium pores; many TYoots; pH 6.1

clear smooth boundary,

Al2 15-30 dusky red (2.5YP3/2) dxy, very dusky red (2.5YR2.5/2)
moigt, clay Yoam; -strfong, medium subangular blocky;
hard dry, friable moist; sticky and slightly plastic
wet; many fine and medium pores; many roots; common
weak clay skins; few wica and biotite; much onimal

activity; pH6.03 gradual smooth boundary,

A3 30~50 dark reddish brown (2.5Y13/4) dry and moist, clay:
gtrong, coarse angular blocky; very hard dry, fristle
moist, sticky and plastic wet; many fine, common medium

pores; many Toots; many thiclk clay skins; pHl 5.4;

gradual smooth boundary,

scriptions according to ¥a0 cuidelines for Soil Profile Description; coloure
cording to Munsell 8oil Colour Charts:

p Units U4Ur, UAUb, U7Bbe/p, Age, Vec and VC are also described in reference O
rtility analyses according to Mehlich.
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orizon Depth in em Description

21 50-90 dark red (2.5YR3/6) dry and moist, clay; moderate
mediuw sutangular Llocky, very hard dry, friable
moist; sticky and plastic wet; many very fine and
fine pores; many roots; common medium, many thick
clay skins; many aggrotubules; pH 5.0; distinct smooth
boundary,

322 90~150+ dark red (2.5YR3/6) dry, dusky red (10P3/4) moist, clay;
] weak, fine subangular hlocky, consistence as B21;

many very fine, fine and medium pores; many thick clay

skins; common manganese and iron concretions up to 0.5

em in diameter; many aggrotubules; vl4.5,

Fertility Tests Results

Horizon . Depth inj pH '~  Na LR JCe o Mg ol Ma P oIH €
| em. | j ‘m.e.2 | :' { ppm | % l-'Z
e 1 p R o : e ;
A2 1530 | 6.0 | 0.18 1.42/10.2. 6.6 . 0.50: 11 | 0.32' 3.28
B22 ' 90-150 @ 4.9 ! 0,03 0,60 etr ! 0.7 0.3 1 - -




Map Unit: HPh
Profile: 74,4-2

Soil Classification: Humic Nitosol

Ecological Zone: IIw

Location: just before turnoff Mt. Eigon Forest Road on the road from Endebess

to Suam river

Geological formation: DPyroclastic rocks of !it. Clgon

Local petrography: colluvium

Physiograpty: foothills colluvium; altitude 1940 m

Relief-macro: undulating, upper part of conmvex slope; gradient length-wise
5-6%, across 25-30%

Relief-micro: nil

Vegetation/land use: original forest cleared but replaced by pine in 1951, 1954

and 1960
Drainage: well drained, class 4

Profile description

Horizon Depth in cm Description Al
All 0~i0 Dark reddish brown (5YR3/3) dry and woist, sandy loam;

medium very fine crumb; hard dry, friable moist, sticlky
and plastic wet; many micro, few very fine pores; many
roots; pH 5.6; gradual wavy, in some places abrupt,
boundary,

Al12 10-40 dark reddish browm (5YP3/4) dry and moist, silty clay
loam; moderate to strong fine subangular Hlocky:; hard
dry, friable moist, slightly sticky and plastic wet:
foew fine clay skins, pH 5.2; few fine Mn concretions;
clear smooth ioundary,

Bl 40-70 dark reddish brown (2.5YR3/4) dry, dusky rod (2.5YP3/2)
moist, silty clay to silty clay loam; moderate medium
subangular blocky; Lard dry, friable moict, slightly
sticky and plastic wet; few fine, common medium pores;
common roots; common moderate clay skins; few fine Mn
concretions; pH 5.3.

Fertility test results (7 samples) of - the topsoil (0-15 cm)

aver. . ramge |  aver. | renge  meo.
ol 8 b 8589 omellooah ! w0, 2
| 023 | 019026 ! 'F-_..L___'_:"L,_hr-_"__“_‘_'. 1,50
s 1.82 : .34 2.29 f.o6e 1 10,8 88
e SR R, R e T AR S 5 ¥,

W 0.7 | 0.57-0.86




Map Unit: FPb
Profile: 88/2-3

Soil Classification:

Ecological Zcne: 1lw

Humic Cambisol

Location: 10 km southwest of Kiminiai

Geological formation:

Local netrography:

Pyroclastic rocks and banded microcline augen~gneiss

mixed colluvium of above named rocks

Physiography: footslopes at the base of a minor scarp, altitude 1780 m

Relief-macro: upper part of straight slope of 400m; gradient 5-57

Relief-micro: plough ridges

Vegetation/land use: original woodland vegetation cleared to make way for maize

cultivation on large scale

Prainage: well drained, class 4

Profile description

Horizon Depth in ecm Description

e i

Alp 0=25

A3 25-50
Bl 50-80
B2 80~-120+

Dark browm (7.5YR3/2) dry, very daric brown (7.5Yr2/2)
moist, sandy clay loam, weak fine crumh; lard dry,
friable moist, sticky and slightly plastic wet: many
very fine and fine pores; many roots; common mica;
pH 6.6. diffusc Loundary,

dark brown (7.5YR3/2) dry, very dark brown (7.5Yr2/2)
moist, sandy clay; hard dry, slightly firm moist,

slightly sticky and plastic wet; common TOOtS; common
mica; many very fine and fine pores; pH 6.7; diffuse

boundary,

darl, brown (7.5YR3/2) dry, very dark brown (7.5YR 2/2)
moist, sandy clay; hard dry, friakle moist, sticky and
plastic wet: many very finc and fine pores: slight
effervessence with 1ICl; common mica: »H 6.7, diffuse
boundary,

Dark reddish brown (5YR3/3) dry, dusky red (2.5YP3/2)
moist, clay hard dry, friablc moist, very sticly and
plastic wet; many very fine and fine veres; few mica;
pH 4.0,




Hap Unit: U4Ur

Profile: 75/3-2

Soil Classification: PRhodic Ferralsol

Ecological Zone; III

Tocation: appr. 15 km North of Xitale along the Kitale-Kapenguria Poad

Geological formation: Undifferentinsted Basement System

Local petrographv: mainly gneisses rich in quartz and feldspars

Physiography: upland, altitude appr. 1960 m

Pelief-macro: gently undulating, convex slopes; gradient 27

Pelief-micro: regular; some termite mounds

Vegetation/land use: oripginal Combretum vegctation cleared, presently under
grass

Drainage: well drained, class 4

Profile Description

lorizon Depth in cm Deseription 2’1 FU - ;
Al 0-18 Dark reddish browm (2.5Y03/4) dry, dusky red (2.5YP3/2)
moist, clay; moderate, fine and medium subangular
blocky; slightly hard dry, slightly firm moist,
sticky and plastic wet, common very fine pores; many

fine roots; smooth clear boundary, (sample 75/3-2a),

Bl 18~43 dusky red (2.5YF3/6) dry, dark reddish brown (2,5YR3/4)
moist, clay, structurc and consistence as the Al; few
very fine, common micro pores; many very fine roots;
gradual smooth boundary, (sample 75/3-2b),

B21 43-113 dark red (10v3/6) dry, dusky red (10R3/4) moist, clay,
weak (very) fime subangular blocky; friable moist,
sticky and plastic wet; few to common very fine pores;
few very fine roots; smooth diffuse boundary,

(sample 75/3-2¢),

113-174 dusky red (1003/4) moist, clay; structure, consistencc
and pores as %21; few thin clay skins in the lower
part of the horizon, (sample 75/3-2d)-
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LABORATORY DATA PROFILE NO: 75/3-2 APEA: TDANS NZOIA  Yap Unit; U4UT
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Map Unit: U4UbD

Profile: 75/3-18

Soil Classification: Orthic/Humic Terralsol

Ecological Zcne: III

Location: | km southeast of Fnights Corner

Ceological formation: Uudifferentiated Basement System Rocks

Local petrography: gneisses rich in quartz and K~-fcldspars

Physiography: upland, altitude eppr. 1980 m

relief-macro: rolling, concave slope of 800 m, gradient 147

" ~mwicro: some an hills

Vegetation/land use: original moist Combretum woodland cleared and presently
under grass

Drainage: well drained, class 4

Profile description

Horizon Depth in cm Description

Al n-22 Dark reddish brown (5YP3/2) moist, sundy clay; weak, fine
to medium subangular blocky; slightly firm moist, sticky

wet; common fine and medium pores; many fine and medium,
fow coarse roots; clear smooth boundary, (sample 75/3-18a),

Bl 22-33 dark reddish brown(SYR3/3) moist, clay; weak to moderate,
fine to medium angular blocky; friaile moist, sticky wet;
few fine and medium pores; common fine, fow medium roots;
gradual smooth boundary, (sample 75/3-18v) ,

B21 33-6Y9 dark reddish brown (5YP3/4) moist, clay; moderate, fine to
medium angular blocky; friable moist, sticky wet; few

fine porce; common fine roots; few insect channels;",
diffuse smooth boundary, (sample 75/3~18¢),
B22 69-193 yellowish red (5Y4/6) moist, clay; weak, fine to medium

subangular blocky; friable moist, sticky wet; few very
fine pores; few fine roots; (sample 75/3~18d).

Remarks: pockets of charcoal oceur occasionally in the Al and Bl horizoms.
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LABORATORY DATA PROFILE ©C: 75/3-18 AREA: TRANS NZOIA ldap Unit:U4Ub
. |
lab. no. ! depth in hor:.zonit ,_,ht;z particle size distribution (mu)
4 ! cm E 2 | weight 2 |
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b i ot .i J 1000  S00 250 100 SO .20 ‘2
N Ak pin] Lt % LR 4
| R L 1Sl - |
! X . B
22-33 | Bl 48 SN S
et S D 4
33~69 | B2l VAT 7 T
; - e
| 69-193 | B22 ! i 34 : 18 60
i B B ARRDER
i : ! E : . | availab)
fpth in | _ pH cC ;8 cm | exchangeable cations | CEC | Base | 2,0, |

R - xe1 oA Ca Mg 'K Ma sum | sat.
| | i T [ | meq/100 g soil . §7.0( % | ppm
! ! 1 ] i i
5.7 | 4.7 | 1.6810.16110.5 | 3.2 | 1.4 0.410.1 5.1 | 10,1 | 51 7
| | ? ‘
5.6 | 4.7 | 1,39/ 0.10113.9 | 3.0, 1.4 | 0.4l0.3 (5.0 [9.8 |52 |
| j l 2t ’ L s
5.8 |igalis ' 3.2 1.3 | 0.30.3 5.1 | 5.6 |59
L L AN
6.1 | 5.3 1 | 3.6 2.5 | 0.50.316.9 | 10.2 | 68 s
, 5 i ] oyl s : :
bulk | partxcle ' porosity i available nutricnts m.e.% i 8io, : §i0, | Fe, 04
den: -density | Na muc CaTHg iiiim RO.1 %
sity | L | . h) 1 e 2 !
. | dorer e | I
I 1| ! 0.101 0,26 | 2.2{ 1.4 | & ;l
| 1 v ] |
i ; :
1.26 |2.6 e ks | |
G ! j | !
- . . - g
1,23 (2.6 033 < * Lo r 22 0.0
’ ' il T A S LR (.
i t - : v .
1,18 12.6 0.55 : begi 1 ! 24 ; A 125
JI l 1 i } i 1 ] s




IX
lap Unit: U4Pr
Profile: 74/4-3
Soil Classification: Eutric Liteoscl
Ecological Zone: III
Location: 10 km North of Lndebess
Geological formation: Pyroclastic Rocks of !t. LElgon Volcanic
locel petrograpliy: weathering products of these rocks
Physiography: upland, altitude 1860 m
Felicf-macro: top of interfluve, ctraight slope of 27
Fclief-micro: nil
Vegutation/land use: original moist Jombretum woodland clearcd, presently
under grass
Prainage: well drained, class 4

Profil. description

Horizon Dopth in em Description

- —————

£1 0-20 Yellowish red (5YP4/6) dry, dark reddish brom (5Yr3/3)
moist, sandy clay; moderate, fine subangular blocky; very
hard dry, friable moist, sticky and plastic wet; many
very fine and fine pores; pli5.8; gradual boundary,

Bl 2050 dark red (2.5YP3/6) dry, dark reddish brown (2.5Y13/4)
moist, sandy clay loam; many very fine and fine pores:
hard dry, friable moist, sticky and plastic wet; pl! 5,6
gradual boundsry,

B21 50+90 dark red (2.5Y23/6)dry, dark reddish brown (2.5YR3/4)
moist, sandy clay loam; consistence snd pores as Bi;
diffusc boundary; pH 5.2,

B22 90125 darl: red (2.5YF3/6) moist, clay loam; many very finc and
fine pores; slightly hard dry, friable moist, sticky and
plastic wet; pH 5.2; diffuse boundary,

B3 125+ dark reddish brown (2.5YR3/4) moist, fine gravelly clay
loam; slightly hard dry, friable moiat, sticky and plastic
wet;, pH 5.2: many very fine and fine ¥n concretions.




Soil fortility data unit U4R

Na S Ca Mg In 4

mean | range mean | range

topsoil mean | range mean , ramge

| i

| i

0-15cm  ©.13 ;0.02~' ©.80 | 0.!6"% s.2 |02 138
: |

mean | range

' | 0.7 {0.36 | 0.19-
'0.28 L 1.68 | 166 i 7.6 | | 0.55
(18 samples) Hp ' Pppm i o | R :
mecan | range | mean | range —mean | range | mean 5 range
2.5 |0.2- | 20 | 740 0,16 ' 0.07-| 1,72  0.58-
B ; | ! 0.26 | 3,25

7
mesn | range | meani range
2.2 '0.2-16.4;, 2.6 | 1.2-4.8

suisoil la

E . Ca

i
!

mean - range

23~45¢:  mean ! range
: 0.67 €.12-0.96

(10 samples) 0.08 . tr-0.9

S |

. :

mean | range |
i I

mean | range i mean ' range
0.46 | 0.23-0.57 16 ' 7-21 | 0.8 !0.41.1

“emarks: formea&n resd “average"




ap Unit: USCr

Profiie: 63/2;2

Soil Classification: (Ferralsol)

Ecological Zone: III

Location: 8 km HN of Kiminini

Ceological formation: Basement System Focks

Locel petrography: bmmded augen gneiss

Physicgraphy: upland, altitude 1820 m

Pelicf macro: geantly undulating, site on upper part of straight slope
: micro: nil

Vegetation/land use: planted wucaliptus near arable field

Crainage: well drained, class 4

Profils Description

Yorizoa  Depth in cm Description X

4l 0-20 Reddish brown (5YR4/3) dry, dark raddish brown (5YR3/3)
moist, sandy clay, fine moderate crum.; hard dry,
friable moist, sticky and plastic vet, coumon fine and
mediwn roots many pores; many aggrotubules, pk5.8;
clear smooth boundary,

Bl 20~40 dark reddisua browm (2.5Yr3/4) dry and meiast, sandy clay:
mediumw woderate subangular blocky; uard dre,friable
moist, sticky and plastic wet; common roots, comuon
micro and fine pores; few moderate pressure faces: many

aggrotubules; pH 5.4; diffuse smooth Loundary,

dark red (2.5Yr3/6) dry, dark reddish bLrown (2.5YR3/4)
sandy clay loam; weak fine and medium subangular

B21 £0-70

moist,
blocky, consistence as Bl; common roots, many fine and

medium pores; common moderate pressure faces; many
aggrotubulas; PH 5.6, diffuse smooth bhoundary,

red (2.5Y14/6) dry, dark red (2.5YR3/6) moist, sandy
clay loan, weak fine subangular blocky. slightly hard
dry, very friatle moist, sticky and slightly plastic

B22 70~120

wet; few to common roots; many medium and coarse pores,
fow thin clay skins; pll 5.6; diffuse smooth boundary,

red (2.5YP4/6) dry, dark red (2.5Y23/6) moist, sandy

B23 120150
jum subangular blocky; consistence,

clay loam, weak med
porcs and cutans as B22; many aggrotubules: pH 5.5.
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Fertility tests results from topsoil and subsoil (7 and 3 samples respectively)
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Map unit: E}Bbc/n

Profile: 75/1-60

Soil classification: Orthic Luvisol

Ecological Zonme: III

Location: about 3 km southwest of Kisiannet (outside mapped area)

Geological formation: Biotite Cneiss of the Dasement Systen

lLocal petrography: Lliotite gneisses

Physiography: upland, altitude about €500 ft

relief-macro: undulating to rolling; site on higher part of convex slope,
length 100 m; gradient 6%

v .micro: few termite mounds, 10-2C m apart

Vegetation/land use: cleared forest or glades; used for extensive grazing

Drainage: well draiped, class 4

nemari: strong surface sealing (3~ 5mm)

Profile description

jorizon Depth in cm Description
Al 0=15 Greyish brown (10Yr5/2) dry, very dark preyish brovm

(10YR3/2) moist, sandy loam moderate fine and
medium sulangular Llocky; hard dry, friable moist,
sticky and slightly plastic wet; wmany micro, common
fine pores; many fine and medium roots; pii5.6; clear

smooth boundary; (sample 75/1-60a) ,

brown (10YR5/3) dry, dark browm (10YP3/3) moist, sandy
clay loan; massive; hard dry, very friable moist,
slightly sticly and slightly plastic wet; many micro
pores. few fine roots; much biotite and mica, pH 5.5

Bl 15-35

gradual smooth boundary, (sammle 75/1-60b), _
yellowish brown (10¥YRS5/4) dry, darl: yellowish Lrown |
(10YR4/4) moist, sandy clay loam; masgive; consistence, | '
the B1; fev thin clay sking; many darH{,

B21 35-70

pores and roots as
dark minerals; pH 6.0; distinct smooth boundary;

(sample 75/1-60¢),

light yellowish brown (10Yr6/4) dry, brown (7.5104/4)
moist, sandy clay; coarse angular blocky with a
friable moist,

B22 70-105

tendency to massive; very hard dry,
sticky and plastic wet; many micro, common Very fine

pores; common clay skins, mainly bridges; many darl

minerals pH6.4; abrupt soundary; (sample 75/ 1-604) ,




X1V

liorizon Depth in cm Pescription i
B3 105-115 stone line, consisting of quartz stones, micaceous

rock fragments and hornblende gneiss

C 115-145 mixture of soil material and semi-weathered rock

c/R 145~170 semi ireathered rock
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SCPATORY TATA PPOPILE N0, 75/1-60 ATUA TRANS NZOIA AP UNIT: U78be/p
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Map Unit: Agc

Profile: 75/3-5

Seil clrasification: (ploughad) EZutric Planosol

Lecological Zone: III

Location: 1} km North of licCalls Fridge

Geological Formation; Undifferantiated Lasement System Focks
Local patrography: alluvium riclk in quartz and K-~feldspars
Physiogrsply: alluvial terrace a.out 5m above the vallcy tottom
nelief-macro: flat to very gentle undulating (027 slope)
felicf-micro: numerous termits mounds

Vepatation/land use: vlei grassland, grazing

‘rainage: poorly drained, claes 2

Profiie dascription

Horizon Depth in cm Description

Alp 0-18 Dark grey (5YR4/1) dry, very dark groy (5¥R3/1) moist,
slightiy gravelly sandy clay loam; modarate, fine and
medium elods. ; slightly hard dry, firm moist, sticky and
plagtic wet; few pores; common fine roote; clear, wavy to

irregular boundary; (sample 75/3~5a) ,

(s2+3) . 18-49 dark brown (7.5Yn3/2) dry, (7.5Y04/?) moist, gravelly clay,
moderat: finc and medium subangular hloclyr: very hard dry,
friablc molet, sticky and plastic wet, few pores; common
fine and very fine roots; common, distinct medium reddish
brown mottles; common iron and mangancse concretions;
distinct smooth Loundary, (sample 75/3-5b),

B2lg 4568 brown (10Yr5/3) dry and moist, clay with mauy redium and
coarse, distinct and prominent reddish brown and yellowish
red pottles: moderate to strong fina and pedium prisms;
few pores: few fine roots; very hard dry, very firm moist,
very sticky wet; very sticky vet: fow concretions;
distinct smoota Loundary, (sample 75/3-5¢),




I!_c_:_ri zoir

Lenth in en

Description oy

B22g

¢8~138

138-177

brom (17Y 4/3) moist, clay vitl meny coarse, prominent
vellowicl Lrown mottles; strong, medium to very coarse
prisms; extromely hard dry, extremely firm moist, very

sticky wet, 1sny strong slickensides. few concretions;

gradual smootl: Loundary, (sample 75/3-5d),

greyis» brom (10YES5/2)moist, clay. wcttles, structure,
consistence and slickensides as B2z, common iron and

manganes: concrotions; (sample 75/3 3e).
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S ! L | : -~ !
6.4 | Sub [ | g2 45’ | 0.510.3 13£|150 ot | ;
‘ et b i + :
7.0 | 89 ) et 5.0 0.6C.4 | 15.2{15.4 ]951_ g S5
EC - i ESP | c;coa ; availabla nutrients m. e.z Hp si/c f
mwhos /! Z°! THe . g m ratio !
cm i i ! (l_‘-,ehlzch) : 1
- e - . :
1 1 ! ]
0.13 | % . i 5 AR A 0.21
i : i B :
" i ‘ I i
0.10 | ; : i Lo b arsn.] oSl
4 $ 13 : | : :
0.30 | : : ot s 3. - 0.20
PP h S l‘ - ‘T— - "
l:.32 ! i I i ' 0'23
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liap Unit: Vpe
Profile: 75/3-3
Soil Classification: EButrie/Mwstric Sleysol
Ecological Zome: III
Location: 200 m northeast of ilctalls Eridge
Ceological formation: TUndiffercntiated Basement System Rocks
Locai petrography: alluvium of gneisses rich in quartz and < -felcspar
Phrgiography: bottomlands
Telief-macro: almost flat with slight slope towards the river
¥ ~micro: occasional termite wounds
Vegetation/land use: vlei-graseland
Drainage: poorly drained, class 2
Pemar:: strongly alkali 6 thick surface crust and craek pattern

Profila description

Horizon Depth in em Description

Al 0-~14 Park grey (10YT4/1) dry, very dark grey (10YI3/1) moist,
clay; strong coarse prisms; very hard dry, very fim
moist and gticky wet; few thin pressurs faces; fev pores,
many fine roots; occasionally medium and coarse rounded
quartz gravel; pll 6.4; gradual smooth houndary; (sample

75/3-3a).

B2lg 14=106 dark grey (10Y¥R4/1) dry and moist, clay; common yellowish
brown (17Y25/8) mottles, strong, coars: angular blocky;
very hard dry, very fimm moist, sticky wet, fov _n:I.cro
pores; fev fine roots; many moderate and strong pressure
faces: few fine and medium Cacoa and 1'g concrations;
pii 6.5, gradual smooth boundary; (sample 75/3~3t),

n22¢ 106-143 dark grey (10YE4/1) moist, clay; distinct fine and
mediun vellowish Lrowm (10YF5/8) mottles; strong, very
coarse prisms; breaking down into strong coarse and
medium angular Llocly, many strong slickensides; very
few, very fina roots: few, fine and medium CaCO3 and g
concretions: consistence as D2lg, gradusl smootl: Loundary;
(sample 75/3 3c),

Blg 143-166+ dark greyish Lrown (10YF4/2) moist, clay; moderate,
coarse prisms; very fim moist, very sticky and very
plastic wet uany slickensides; comerotions g B22g
many, distinct and prominent, pedium strong brown
(7.5YP5/6) mottles; (sample 75/3-3d).
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RATOEY DATA PROFILE NO. 75/3-3 AREA: TrANS NZOIA LAP UWIIT: Vge |
,no., depth in | 1 horizon weight particle size distribytion m)
! cm i [ 22 1om weight 7 i !
! | _ sand . silt | clay
| 2000 1000~ 500~ 280= 100~ | 50~ 20~ 1<
| 4 pal il 1020 500 250 100 80y 2%
| 0-14 Al 0.9 L 8 8.3 182 3.} 23.1 | 41.7
i | 4. o) 1
14-106 | B21g | 10 10 2.0 s e e e
- - T,
105~143 | B22g AT I e J 17.1 | 65.3
143-166 |B3g | 1ed o 2.800 G SRSEEE ORI PE e
ith in pH R 8 i e/ | exchangeable cations | CEC ‘Base 'tntal;' Avail.
= Ty wTiz (2 @ lg K Ya eum | pi7.0isat. BP0, | Py0; |
'= ‘. E | meq/100g 'soil] $4 pim” | pm
5‘ | ! i i : ' : : lpﬁ7.0| ‘
b e : e
P SA, 3'[2.13 | 0,17 | 12,5{9.0 17.4 [1.2]1.0 [18.6 | 33.1 196 I83 1 1
06 | 6.8]5.1] i | | 12.411.711.02.5 |27.6 | 42.2 65 ;
g =g ; " G i
143 | 8.0 | 6.4 ] ._ 16.4) 14,00 1,4]5.4 | 35.2 42,3% 84* E
I BESURNAET IR S0 TS = 554 : -
*166 | 8,0 16.5 | i | 16,2 14.4]1.3/5.5 | 30,4 | 40.4%94% ! |
i i . III
With in'f EC %SP .C¢C03 .' available nutr:.enta p.e.i | OHp | Sicz : 5102 | Fezﬂsz
@ | pmhos/ ; pii8.2 %° | "Na £~ Tta Mg RO et b gl e e
| em i i (ehlich) | . i Al,0, | 1‘2035
| i 2a L i ! ! «
o7 | - 0.26] 0.38 7.6 6.0 | 1.141? | A%
T s PR R ! ‘
106 | 0.15 5.6 : ‘r o ] ] . |
=143 | 0.35 | 12.8 | i J 3.0 2.2 J__l6'.?._

of well erystallized kaolinite

{ * - ) "
®arks: at pi 8,2:montmorillonite dominant, traces




liap Uait: Vd

Profile: 74/4~1

Soil Classification. Pellic Vertisol

Ecological Zone: III

Location: 1 km North of turnoff ¥itale-Eudebess road to Nai Ovamp

Cemological Yormation: Basement System Rocks

Local Petrography: alluvium derived from Basement and Volcanic Pocks

Physiography: valley bottom

Pelief-micro: f£flat

Felief-micro: occasional hummocky and termite mounds, 12 m apart,
2-3m in diameter, C.5m high

Vegetation/land usc: grassland uzed for extensive grazing

Prainage: poorly drained, class 2

Profile description

Horizon  Depth in em Description
all ¢-25 Very dar’ grey (10¥Yv3/1) dry, Llac: (10YE2.5/1) moist,
clay; strong, fine and medium subaugular blocky; very

hard dry, firn moist, sticly and plastic wet, few micro and

fiue porcs; common fine manganese concraetions; rust colouring|

along root channels; few mica; pHl &.0gradual boundary;
(sample 74/4~1a),

£12 25-60 black (10Y#2,5/1) dry, very dark grey (10YR3/1) moist,
clay; common medium distinct yellowisl: brown (10YP5/6)
mottles, very hard dry, very firm moist, :ticky and
plastic wet; common fine manganese concretions: pH 7.2,
diffuse boundary,

Al3 &0-100 dark grey (10%74/1) moist, clay; common to many fine to
coarse distinct strong brown (7.5Y7F/3) mottles; very
liard dry, firm moist, sticky and plastic wet; strong
effervescence with diluted HCl due to presence of
carbonates, few fine !m and Fe concrations. pH 7.5,
diffuse toundary,

Al4 100~160 dark olive brown (2.5Y3/3) dry, dark greyish brown
(2.5Y4/2) meist, clay; common coarse distinct olive
brom (2.5Y4/4) anc pany fine prominent very dark grey
(10YR3/1) nottles; ver: hard dry, very firm moist, sticky
and plastic wet, common carbonates; many fine In
concretions  pH 7.7; diffuse boundary; (sample 74/4~=1b);

—
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Horizon epth in em Description
23 16C~220 iicht olive Lrown (2.5Y5/4) moist, clay many very dark

crey (10Y23/1) mottles; very hard dry, firm moist,

sticky and plastic wet; many carbouates: pi matrix 7.4,
pll &803 nuots 8.2,

Fertility test results according to I‘ehlig

Dept pH !Na F za iug | Mn (Pppm | WM [ %C
TERTErs TN S 3 o Al | }
IR i | IR O | | TR
: : ; i ‘ ! : I |
0-20 | 5.7 0.15 1,221 9.4 | 6.2 x 0,701 6 70,20 | L 449
| i

100125 6.7 | 1.75 0.54. €.3 . 5.8 | 0.46° 16

e
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iap Unit: VC

Profile: 75/3~11

Scil Classification: Mollic Cieysol

Zcological Zone. III

T.ocation: at bridge «ver Loitobos river

Geological Fermation: Undifferentiated Basement System
Local Petrography: alluvium of vocks rich in quartz and F~feldspars
Phyeiography: wvalley bottom

selisf-macro: depressional area, flat topography
Zelief-micro: nil

VYegetetion/land use: vlei~grassland used for grazing

{rainage: poorly drained, class 2

Profile Description

Uorizon Depth in s~  Tescription

Al 0-8 Black (10YR2.5/1)roist,clay; many, medium and coarse,
distinct red (2.5YR4/6) mottles K massive; firm moist,
gticky wet: few fine pores; cowmon roots; diffuse,

smooti: boundary; (sample 75/3 11a),

B2lg 8-32 very dar® grey(10YR3/1)moist,clay many, fine and md
medium, distinct, vellowish red (5YI5/6) mottles;
moderate, fine to mediur prisme; firm moist, sticky wet!
many moderate to thick pressure faces; few fine pores;
fow fine and medium roots, smoot., gradual boundary;

(cample 75/3~11b),

522g 32-80 very dar¥ grey (7.5YP3/0)moist, clay, many, medium
distinct, yellowish rod (5Y25/6) mottles; veak to
modarate, coarse prisms, firm moist, sticky wet,
pressure faces as B2lg; very few fine pores; smooth

gradual bouudary; (sample 75/3-lle),

Blg 80~115 daric grey (7.5Y5 4/0) moist, clay: many, medium faint
and distinct, yellowish red mottles, moderate coarse
prisms, firm moist, sticly wet, many strong pressura
faces; (sample 75/3-11d).




LEBORATORY DATA

Mollic Gleysol

. ugy

TXIV

PPOTILE 1O, 75/3-11

AVEA: EKAPENGURIA

lab. no. depth in| horizon ;wei.ghtz particle size distribution (mu)

- cm | 2 mw weight ¥

i : sand 2% silt iclay

| | 2600~ 1000~ 500- 250~ 100~ | 50~ 20~ <2

; | | “too0” 7800 " "2507" 100 "o 1 iaa g
2050 {08 Al ; | 0.1 0.2 0,310/, 030 i S5 809
ISP Sy J_ o s
060  |8-32 | B2lg | 000,20 H0SREGLE inle 22.3 | 73.3
A—— o —— e 11. - . ; |
061  |32-80 B22g | 0.1 0.6 W it o 19.6 | 12.6
Bt i S i 3 : =
062  |80-115 | B3g 0.2 1.9 170 Ll iy R 20,8
denth in| oll IC I'N {‘./‘H; 2xech anfoaL le cations | (30 iDage ' P,0 P.0

om  H > RC1 |X [ 72 | |c& Mg E Na sum : inal: i ot

| | 1 . meq/100g soil I pR | Z ;totall avail,

i i J ’ | ' : ; ; | 7.0 .pK?.Ol; Ppm ppm
. 1 L _i 1 1 i b -

! | ; | il Gt : | :
24 5.2 | 4.5 {6.021 0.65 ’ 219.6 [1.3 1 1.1} 25.2) 35.2| 72 isso | 24

[} 1 ‘ 1 il |
SR, R . - v 1 Rps ! -
~32 . i A H I J G 5. i f
P32 (5.2 | 4.3 |2.2310.35)5,4/11.0{10.6:0.5 | 0 7| 2,8 35.3] 65 | |

s ¢ . fmy st 1 i

B-3c (5.7 | 4.5 L olo 5,0.7] 24,10 34.8] 6 | 3
- BE — : ! |
P-115 |6.3 | 5.2 P ln.z 5. I|0 501,431 2. 5.6/ 88 | |

; I i ! : | it
kpti in EC 1 ESP(C8CQ, | _available nutrients m.2.7 tp
e | mmhos /| [ IR TR . Lg R
E cm | : | i (iehlich) | ¢ i b

: | | : " ] ! ‘
8 ! T e 15,70 | 0.54' 12.3] 6.8] 1.25] 0.7
p_ | el L *
B2 ] 0.20| | | j ! ’ jie00.9
E" ..:.,.._,___+. ‘: . E ]' . e | b S s
-‘i“ ‘ ; 0.10 J J : ! 4 | L | W
115 0.08 | i i . i |
- A HUAE i | N L .

aar’

'ﬁ“--n..-...-.-.-
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f'_\lr\f_endix II: Aspects of Soil Classification

A first avproacn to the clasgification of tas goils in the District was
made Dy Cethin Jonee in 1932 (Yef. no, 9). He recognised the following wmain
units: a) light reddish soils of tin Dasement System (metamorphic Archaen Imcﬁ)

oceurring OB tie 7itale Plains, b)dark reddish scils on voleanic rocl in elevated
and undulating arcas and ¢) alluvial soils. The latter ave very muc: richer in
phosphates and lese acid. He also found volcanic soils heavier in texture
(probably because of higher silt content), less .cid and redder in colour than
soils developed from the Basement, The average topsoil pii was 6.0.

It is noted taat this division is still valid today although it was not
geograpuically exprasged on a soil map. Lowever this vas done Ly Bermes (1385) .
who describes nine (¢) soil units which are represented on a soil map at scale
1:125.000, whica }%nfortunately rather incorrect and incomplete. In addigien to
the main soile as racognized by Jones he alsc indicated the mountain soils and
the swamp soils, and made a further subdivision in the plain soils on the haeis
of the climate (mainly rainfall), which according to him would reflect the
texture and fertility status. The data are fully inecorporated in this goil
report.

Gethin Jenes (an Atlas of Lenya, 1970) bas«d his major division of Kenya's
soils on the drainage conditions. This led to & grouping of goils on the 134

v reflects the true gituation as encountered in the

soil map that only partl
cale of 1:3t 2 congideratle

landscape. It is realized however that at thec map 8

amount of information can not ne given. The following soils are concerned?

i) Lithosole end Fegosols (shallow stony 80-18 with rock outcrop) in tha
Mt. Elgon arcs, the fherangani Hills and isolated hills,

2) Alpine lieadow Soils (shallow and peaty loaus with rock outcrop) in the
flats of the cherangani Eilla)

Mt. Elgon higher areas and the top and
vitale Plains aspociated with

3) Latosolic Soils {darkred friable clays) on the
Gleysoils (poorly drained dark clays),
4) latosolic claye and (humic) Cley goils of tbe Fiminini area.

The soil geography of Kenya &8 pictured on the 1.5 Soil lap of the World
(part VI~3) drawe ncavily on the information as supplied 1o the Atlas of Kemya.
FYor the Trauns Mzoia area there are congiderable differences especially
with regard to the soils of the uplands, which on the FAO/Unesco map are mainly

: tosols of medium texture. mis hovever may only be true

indicated as Humic Na
for part of the wadehess arca. The majority of tLe soils belong to the “hodic
! C W ST TRl e wtgL med St

F€ﬂ813015 s TN g o T ) -2
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1n addition the extent to which the Andosols secm to oceur on the Soil iiap of
the Vorld is somawhat exaggerated, but this may &lso be due to scale effect.
Andosols are believed to occuk in the higher ruglons of the 1it. Elgou.

As can be deducted from -tha® v soil map at scale 1:100.000 the extond
of the various map units as based on the dafinitions set out by the 7AD/Unasco
(1974) was improved upon consideralbly as coupared with previous soil classifica~
tion attempts. The suowm differentiation corres-onds largely with the variation

in environmental corditione as outlined iu tte first chapters of the rogort.

Tor detaile

{s referred to

Classification in accordanc

Tal:le 7.

& information relating to the FAO/Uncsco classification systom ome

the literature concerned (fef. to. 6).

e with this system je yresented in Table 7.

Map Unit

P

Unite and their Classification

plassificatian

yumic Nitosols

g e d A s s B A 4 6 e W Sl B AR ——

HChl humic Cambisols

1Gh2 iuvic FPhaeozems

L “unic litosols

FPh eutric Canmbisols

L.th humic Nitosols

U3Ch Lhumic lcrisols to Cambisols

v3cCl Ferral-chromic JMerisols, rayral sumic Acrisols
U36C2 perral-orthic Acrisols; Ferral-mmic Acrisols
U4Ur rhodic Ferralscls

AU orthic to humic Ferralsols

U4Pr eutric litosols

U8Cr rhodic Ferralsols

['7Bbe /v orthic Luvisols

hge eutric pPlanosols

AC eutric Fluvisols

Vge eutric to dystric Gleysols

vd pellic Vertisols

Ve

dyatxic Histosols-mollic cleyeols-tumic Ferralsols

...--..u-—-.—-q.-.---




. RECONNAISSANCE SOl MAP OF THE TRANS NZOIA DISTRICT
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- X7 : : R SCARPSS
MOUNTAINS AND MAJC SNIGh rellef intensity, siopes over 16%)

stic rockS S8
MP Soiis developed on pyrociastic fr i able .
well drained, deep, dark red ) S Clay with 20 10 49 cm humic topsoil

{humic NITOSOLS)

-
=
b
|
1
el

- 1 I -
!r I] i | HILLS AND MINOR SCARPS e W“m’il"‘- slopes in general over 16%)
| HG Soils developed on various Qf'e‘ssejn;?ﬁﬂ;hu

well drained, deep, brown 10

to clay, with 25 to 60 cm humic SESaln places moderately deep or shallow
and rocky ;

= (luvic PHAEOZEMS)

well drained, moderately “'31‘0”4‘:‘29-&1 feddish brown, friable, sandy
clay loam to clay, with 20 P CM 8Cid humic lopsoil (humic CAMBISOLS)
P Ssoils developed on pyroclastic rocks

ap, dark rEUd'“-".v wn, friabl
HPh “Te“ f‘i?fna;rc\'eg(.} Cf‘:?r:-?'lumm topsoi! T sole. silt loam to S‘lltr SOy Jnam
with : (humic NITOSOLS)

: ain 4

OTSLOPES (at the foot of mountain I?;?lllla. slopes predominant!y 3-8%)
Soils developed on colluvium p!ef.:un:m derived from pyrociastic rocks

well drained, deep. dark redd!="SSRNINOUaK brown, friable, sandy clay

; (eutric CAMBISOLS)

ATEAUS (altitude between 2.,000-2 g m, Slopes between 4-6%)
Soils developed on nephelinite E
LBh well drained, very deep, dark " RMSHEdL friable clay with 20 1o 40 cm humic
topsoil % {(humic NITOSOLS)
UPLANDS (dissected peneplains at var SiSieyels)

KAPENGURIA LEVEL (a!t/ /888850t 2,300 m, roiling 0 hilly)
U3G Soils developed on various gneisses Sndauanziles

U3Gh w:ll drained p:eanmn_rmmlv dedp, dark reddish brown 1o dark brown, friable

sandy clay loam to clay, with & 30 em acid humic topsoil :

B {humic ACRISOLS to CAMBISOLS)
C1| catenary sequence of well drafied, deep, red to dark red, friable clay: on

crests truncated or with only ASNIRIGpSol| downsiope with acid humic top

soll of increasing thickness A
(FERRAL * chromig ACRISOLS SFERRAL * humic ACRISOLS)
catenary sequence |ike U3GC1Bul with moderalely deep 1o deep. brown to
redd ish brown, friable to firm (FOmpact), sandy clay ioam 10 clay loam
underlying the topsoil

(FERRAL* orthic ACRISOLS +FERRAL *humic ACRISOLS)
KITALE LEVEL (altitude abouf$.800m. gently undulating to undu!
U4U soiis developed on undifferentiated H# -amm Tocks

U4Ur well drained, very deep, red 10 iSftted very friable 1o friable clay
{rhodic FERRALSOLS)

- dark reddish brown to yellowish red, friable
(orthic to humic FERRALSOLS)

Brown, friable, sandy clay loam

I =
' I
q

=

m M
T O

n
h)
o

~
®r
m

U3aG

] b

U3GC2

ating)

well drained, deep to very deef
clay

U4Ub

i

e

4P Soils developed on pyroclastic rocks
U4Pr well drained, deep to very dee
loam to clay
K

MININI LEVEL (altitude at
8G Soils developed on various gneisses

UBGr well drained, very deep, dark r
clay loam

UNDIFFERENTIATED LE LS (various altitudes, various macro-reliefs)

7B Soils develop ed on predominantly b tite gneisses

dark r8d, ffiable 1o very friabie, sandy clay
(eutric !iII'T(.‘.'SCIt..S}i
411,800 m.gently undulating)

d

=

i 10 dark reddish brown, very friable, sandy
(thodic FERRALSOLS)

U7Bbec well drained, shallow to moder
sandy clay loam

Iy deep, brown to dark yellowish brown, firm
(orthic LUVISOLS)

IC

MOUNT ELGON

/ A
Wty
7 KITALE! )

” &ﬁ,}(

FOREST

%88/ 2-4

T ——

SCALE 1:100,000

A B Sk it S e s

ST e——

RIVER TERRACES AND FLOODPLAINS

Soils developed on subrecent and recent alluvial
moderately well to poorly drained, very & 1

Agc L e jark 9

g to brown, firm, sandy clay to clay: on Im“n LR Butr1c
[ AC I complex of stratified and non-stratified s0ils of .
and drainage conditions; “Oodarams and mu:: ous

eutr!

MINOR VALLEYS AND BOTTOMLANDS
Soils developed on various parent materials
imperfectly to poorly drained, very deep, moltied aQ
firm, sandy clay to clay; in places calcareous jay, » -
I to 9Ys*
ly drained, very deep, black to
vd poorly y P K 10 dark o0y, very ' el
VC association of soils ranging from peal and
very dark grey to dark greyish brown Clay on fig , .
u nits U4Ur, U4Ub, U4Pr and UBGr, but with 20 1o 4
on the valley sides
(dystric HISTOSOLS *mollic GLEYSQLs - hum !¢

UI :
L+
2]

=

EY

all weather road

railway line
provincial boundary
district boundary

international boundary

" village
» . dam
> river

hAA S AAda scarp

3 = hill
"
———— soil boundary
—— — soll boundary (uncertain)
————— ckan
slope class boundary
U7Bbe- veassae. 50U mapping unit
_p-E‘ cossnrasSlOpE class symbol
P .- depth class symbol
75032 reference soil profile gnd number

KEY TO SLOPE CLAS

Rk 7y
slope class|

| slope . symbol* : name §f macr
| AR bSS
1 0-2 A | flat to veryl gently
f 2-5 B | gently unddating
| 6-8 ¢ undulating
| 8-16 b I rcfllmg
16- )
! 6-30 ¢ | hilly

R g RS NS S S

minor valleys and hottomlands

KEY TO L_;IEP:H CLAESES

g

thickness _symbo® 1§
ver petro-
soil in cm u\ie_r rot'lt_ " plinthite

very

more than|
! 80
i ) SRS

deep

il

of the shallowest depth class is indicated

[
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Prepared and drawn by Kenya ﬂ
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L F.:QLU\”SOLS)

2 ANOSOLS)

r2s
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TISOLS)

mottled
roap, MOLLIE
jec -

FERRAL SOLS)

orelief

s e 2

undulating

* not indicated for mountaing, hills, rivesterroces, floadplains,

name

shallow

shallow

50- 80 - v moderately deep

@if o c lpx of degth ifoisos occurs inBne unit, only the symbol
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