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Preface

This repoert of the Training Project in Pedolegy at Kisii, Kenya, of the
Section on Tropical Soil Science of the Agriculture University at
Wageningen, the Netherlands, is the eighteemth one of a series to be
presented to Kenyan Officials.

The project started in Nevember 1973 after assent had been granted by
the Office of the President of Kenya. It is meant for training of pest-
graduate students of the Agricultural University at Wageningen and fer
furnishing research oppertunities to the staff. The activities of stu~
dents and staff are directed to obtaining a better knowledge of the
soils and the agricultural conditioms of the preject area to provide a
basis for the further agriculture development of the area.

The projJect in Kisii is cenducted by:

Ir. W.G. Wielemaker, teaching and research

Inge HeW. Bexem, Management,

Visiting specialists from the Agricultural University at Wageningen

help te resolve special problems.

This report has been written by Mrs. I.M. Guiking - Lens who was parti-
cipating student from May 1975 te January 1976. The surveyed sample
area was chosen to be representative for South~East Kisii, which was
surveyed in semi-detailed by the author afterwards. Mr. H.W.Boxem

compiled this repert inte this presentation.

We hope to pay back with these reports a small part of the great debt
we ove to Kenya in general and to many Kenyans in aprticular for their
valuable contributions te the good functioning of the preject.

The superviser of the preject

Jo Bennema, Professor of Trepical Soil Science
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GENERAL DESCRIPTION OF THE SURVEY AREA.

Locatien

Nyansionge Area is cressed by the 35°00' E. meridian and the 0°48'S.
parallel. It means that it is situated at the border of the Kisii
Highlands. It lies just South of the asphalted read Kisii-Setik,
about 40 km S.E. from Kisii-tewn. The surface of the mapped area is
about 3000 ha.

The area has been named after the . village Nyansionge,consisting
of a secondary scheel and a catholic mission farm, a few sheps and

a tea factory.

GeomnOrphology

There is & divisien pessible in three landscapes:

- an old strongly dissected plateau in the West

- the remainder of this plateau after a long erosion period: the
“"ingelberg'" area in the centre

- & plain, tongueing into the "inselberg" area, in the East.
These landscapes will be compared with each other.

See alse table 1 on next page.

1.3. Topography (See cross-section)

The old plateau level has an altitude of 2100-2200 m, above sealevel
and belongs to the undulating relief class. However it has been
strongly dissected by small rivers, causing very steep (up till mere
than 30%, straight slepes. The lower part of the slope may be convex
At the border of the plateau the valley floors have an altitude of
about 1950 nm,

The "inselberg" area consists of a rolling landscape, with anr
altitude of 1850 - 1950 m abeve sealevel, but with some steep coni-
cal hills, the "inselbergs'",(slopes to mere than 30%,) whese tops
can have an altitude of 2060 m abevVe sealevel. Most of the (foet)

slopes are straight, near the rivers slightly convex,
1




Table 1. Summary 1.2; Comparison of landscapes in Nyansionge detailed

‘Soil Survey

para-
.graph
Landscape Plateau "Inselberg" Plain
(west) area (east)
2100-2200 m 1850-2060 = 1815-1850 m
1.3 Tepography undulating rolling nearly
straight- straight- level
convex slopes covex sleopes
1.4 Hydrolegy dendritic dendritic
mainly well drained poerly draimed
1.5 Geolegy rhyolites alluvium (?)
volcanic ash influence ash influence
more than 1300-1400mm rainfall/year
1.6, Climate 1500 mm rain- April peak
fall/year January/February dry
April peak 8-27°
8-27°C
1.7 Vegetation Cultivated Cultivated tree-grouped
with occurence grassland
of many  (Pennisetum
Acacia's @atabasis)
1.8 Landuse arable land: pasture
maize, millet, beans, sweet
potatees, tea, pyrethrum
cattle grazing on shallew
soils (hill tops)
1.9 Erosien rill erosion on fallew sheet eresien
land gully forming
2. Seil reddish brown silty topseil
s8ilty clay- idem heavy clayey
clay but mere subsoil

gradual textural brewn colours

change




The plain slepes to the East from ca. 1850 te 1815 m above seale#el,
while the tongue in the "inselberg'" area has an altitude of 1870 m
in the most Western part. The plain is nearly level (slopes less
than 3%), but also here small rivers incise, causing valley slopes
of about 10%.
1.4 Hydrolegy
The drainage patterm of the whol§ area is dendritic. Except the few
rivers fllowing froem the plateau to the west-which beleng to Migori
river system the whole area draines at the Sondu river via Kesaili-,
Isogi~-, Sisei- and Kapsoni river.
There are some springs on the plateau in despressions with a swampy
vegetation. The streams from these springs must pass a treshold at
the border of the plateau.
Moest of the springs, however, start just on the border of the
plateau. Probably their streams have eroded the treshold already.
In the "inselberg" area springs eccur just below the steep hills
and at the border of the plain. The drainage class of the plateau
and the "inselberg" which are somewhat excessively drained, the
very wet valley bottoms and depressions- which are very peorly
drained - and some nearly flat parfs near Kesaili River - Which
are imperfectly drained. In constrast with the above mentioned are-
a's the plain is poorly to very poerly drained, although also here
the erosion base is lowering (this is the case im the whole Nyans-
iongo Area). The reason for this bad drainage is the level situati-
on; but more important(2) is the heavy montmorillonitic clay in the
subsoil.
1.5. Geolegy

According to the geoelegists J.J Schoeman, who made a geological map
of the Sotik area (Western boundary of this area is the 35°OO'E.
meridian) in 1946/47, the Nyansionge area belongs to the Bukoban -
Kisii series, from upper Pre-~Cambrium age:
Kisii series: - Big pebble conglemerate

- Rhyolites, andesites, pyroclastics and finegraied

sediments
- Quartzite with basalt conglomerate

The conglomerates belew the quartzite are as present in the center
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of the Kisii district absent. Only a phote-copy of the geological
map and repert was available, skuxsm which made map reading some-
what difficult.

Schoeman calls the rock of the plateau and "inselberg" area:
Rhyolites and rhyolitical tuffs with fine-grained sediments".

The plain censists of the same parent material but with "recent
alluvium",

The well drained hills in the plain in the N.E. and S.E. of Nyansi-

ongo area have been called "andesites and dacites"

The plateau and “"inselberg" area recognized as rhyolitic, but the

tuffs and sediments are not distinguished. Also a difference

between the drained hills in the N.E. and S.E. of the mapped area

was difficult to delinate. In the plaim occurs a hard velcanic ash

layer, varying from zero to abeut 30 cm in thickmess, always

within 150 cm, mostly between 100 and 150 cam depth., Heavy clay,

occurs above as well as belew the volcanic ash layer but with

differennt colours and structures. Alse when the hard ash layer is

absent these twe types of clay could be established. The well

drained areas are also ash influenced, although no ash layer is

present.Indication of the (fairy young) ash influence are:

a. The relatively brown colours of the seil, the in comparison with
central and area of the Kisii district, the weathering preduct.

b. The "White spots" in the so0il; this is a very fine sand

ce The relatively high silt percentage.

d. The lew bulk density; but this may have been caused by the high
bieoleogical activity in the soil. .~

The NaF-test was negative, so allophane seems to be absent.

It is obvious that more research is necessary for understanding

the geology in the Nyansionge area.

Climate

The Nyansiongo Area belongs to the "area with seasonal rainfall,
with a lower April peak with continuous rainfall (A2)". Hewever,
this does not mean, that the climatqquer the whole area is iden~
tical. There is a fairly big difference in climate between the
plateau and the rest of the area, due Fo the differences im alt.

itude.
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The plateau has annual rainfall of mere than 1500 mm, Two rainfall
registration stations are situated, in the "inselberg" area one
gives 1400 mm/year, the other one 1300 mm/year for rainfall avera-
ges. It is probably not less than 1300 mm/year, because of the
higher ridges situated in the plaim in the mest eastern part of
Nyansiongo Area. Besides the high peak in April there is miner peak
in December.

The dry period falls in the months January - February, with some-
times a completely dry month. The diurnal temperature ranges from
6-10°C just before sunrise up te about 27° in the afterneon.
Vegetation

According to the Climate and Vegetation map, the high plateau>
belongs to the Western Meist Forest Zone and the plain to the West-
ern Diospireg Forest Zone, indicated on the map with a broken (un-
certain boundary). '

But this boundary is pretty easy to distinguish when coming from
Kisii, going to the East, just at the border of the plateau.
Looking from here over the "inselberg'" area and the plain, the
difference in amount of Acacia's is striking,

Only on the very shallow hilltops and slopes and in the wet and
very heavy textured plain remnants of the natural vegetation, can
be found. The rest of the area is completely cultivated or has been
cultivated in earlier years. The plain has a savannah-like appea-
rance.This has not been caused by a dry climate, but by the alter-
nating complete wetness and complete édryness of the top soil. It is
therefore better to name it tree grouped grassland. The trees and
bushes are situated on the better drained termite mounds, which are
more numerous at the higher places im the plain,(about 20% bushes
with a diameter of 5-10 m each). The grasses are poor and dominated
by Pennisetum Catabasis. On the shallow hill tops the same vegeta-
tion type occurs. Bushes grow here only where the soil is deep
enough for a good water supply during the whole year (on the termite
mounds) .

The well drained soils are all cultivated. At one place in the "in
selberg" area, howewver, the land has not been used for crops for

more than 10 years. SO a secondary vegetatiom has developed: dense
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1.9.

bushes; among which Acacia's and fearns.

Landuse

Before Independence of Kenya in 1963, the boundary between Kisii-
and Kericho district was situated just on the East side of the
plateau. Some settlers were living near the border of the Kericho
district.In 1963 the boundary has been moved to the East fer abeut
15 km. Then the former Kipsigis land has been sold to local far-
mers, mostly coming from the Kisii districts.

The contrast between the old Kisii district and the new settlement
area consists of the sige of the pleots: - in the old Kisii district
the land has been divided among the farmers's sons sinse many
decades, resulting in very small plets.

In the settlement area, where the relatively rich farmers could

buy large plots of land, this divison has not (yet) happened.

There is no difference in crop assortments between the old Kisii
district and the settlement area. Maize, millet, beans and sweet
potatoes are the mest impertant subsistence crops, while tea and
pyrethrum are cash crops. Furthermore, mainly on the shalleéew soils,
black wattle is grown, used fer the winning of a tinnan and for
building purposes. Soil tillage happens by hand and pleoughing with
the aid of the oxem. The main part of the shallew soils in the well
drained area are used for cattle grazing, just like_the physically
very poor seils of the plain, In the dry season the standing hay is

burned.

Erosion

In the well drained area -the plateau and "inselberg! area-
erosion under natural condition is very little, but the influence
of man is dangerous., During colonial times the farmers where obli-
ged to construct terraces to prevent soil erosion, but unfortunat-
ely after Uhuru these terraces are rather neglected. Rill erosion
can be observed in young tea, pyrethrum and maize fields after
heavy rain showers. Footpaths change in small rivers and around
drinking and washing places often only a shallew soil or bare rock
occurs, It is known, that after making ridges of dead plants and
tree branches on the contour lines of a pretty steep slope, small

terraces of erosien products are formed within a few years.




Probably sheet erosion occurs in the, plain. Near the streams,

enormous gullies caused by cattle are noticable.

S0ILS

Some general characteristics of the go0ils imn the different lands-

capes is given here while the next chapter more detailed informa-

tion on soils will be presented. The distinction of the plateau

from "inselberg" area is not relevant as far as the soils is con-

cerned, together they form the "well drained" area. The distinction

from the plain however, remains, In general it can be stated:

- the s0ils of the well drained area are reddish brown, silty clay
with a gradual textural change with depth. ,

- the soils of the plain have a silty top soil and heavy clay

subsoil; the textural change is abrupt.

Remark: .

No distinction. between the plateau and the "inselberg'" area does
not mean that there is no difference at all! Although the main
colour is brown as well in the "inselberg" area as at the plateau,
the soils in the eastern part of the "inselberg!" area are a little
more brownish,

Soil Series.

Twelve soils series, are distinguished of which nine occur in the
well drained area and three in the plain. They have been named
after villages, rivers and hills but because of a shortage of

geographical names, one series got the name Anonymous.

The classifiéation accerding to Soil Taxenomy and FAO are mentioned
in the description of the series. The criteria for divisioa inte
different groups (soil series), however, are not always the same as
in the international classificatioﬁ systems. For example: Soils
with a thick (more than 40 cm) humusrick (colour darker than 3 YR
3/2) top soil are seperated from soils with a less thick and/or
less dark top soil. This divisien explains the position of the soil:
Very humusrich soils in the depression, valleys etc. and less humu-
srich soils on slepes etce.

However, this means that s0ils with a less than 40 cm thick but

still humusrich top soil, in the legend do not belong to so0ils with
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1a

15
Za

2b
3a

3b

10

. a thick humusrich top soil, but in the Soil Taxonemy, but not

always, belong to the Meollisols.
Key to the soil series

The soils have been grouped according to their drainage class,
except the soils with an abrupt textural change. That creterion is
mere important for distinctiom from other smoils than their draina-
ge lass. However, for the uniformit of the classification system
those seils are named "poorly and very poerly drained soils".
Soils with an abrupt textural change:

Poorly drained and very poorly drained soils (5a).

Other soils: (2.8)

(1b)

Completely reduced soils:

Very poorly drained soils: Kasaili.series

Other so0ils:

(2v)

Soils with hyromorphic properties:
Imperfectly drained soils: Anenymous series
Other soils: (4.a)

4a(3b) Soils with an ABC-profile:

by

5b
6a
bb

7a
7b

Well drained soils (7.a)

other soils:

Somewhat excessively drained soils:

Sin goiwek Series

Poorly and very poerly draimed seils with an abrupt textural change

(1a) having hyromorphic preperties throughout the profile:

Isogo Series

Other soils (6.a)

(5a) having a bleached A2: Nyansiengo Series

Other soils Manga series
Well drained soils with an ABC-prefile

(4a) haviné a mottled B3-horizon (9.a)

(ka) having a thin stomy B3-herizon (¥.a)

8a (7a) having a dark topsoil (darker than 5 YR 3/2), mere than 40 cm

-8b

thick: Eyanasibi Series
Other soils: ‘Kapsagut Series
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9a (7a) having a dark topseil (darker tham 5 YR 3/2), more than 40 cm
thicker: with thg B3 starting deeper than 150 cm:
Nyanturage Series
B3 starting within 150 cm depth:

Narang'ai Series

9b Other soils (10.a)
10 (9b) Soils without a thick and/ ir dark tepsoil with the B3 starting
deeper than 150 cm:
Ichuni Series
10b B3 starting within 150 cm depth:

Gesima Series

2.3. Description of the Soil Series

Sin'goiwek series (369 ha; 12% of the mapped surface)

Somewhat excessively drained, dark reddish brown te brown, silty
clay, less than 30 cm deep soils, with an A- C/R profile, developed
on rhyolite in the well drained area.
Classification: Soil Taxonomy: Lithic OUxic Eutropepts

FAO 1970 : Lithosols & Chromic Cambisols
This seil Series occurs on shallow hilltops, steep slopes and
around drinking and washing places. Mostly used for cattle grazing,
sometimes for growing of Black Wattle and very rarely for growing
of crops. Although the roots can grow very deeply in/between the
rock, they do not find enough water in the dry deason.

Frofile description: Appendix 1 (Profile 1) ?

Kapsagut Series (216 ha; 7% of the mapped surface)

Well drained, dark reddish brewn to reddish brown, silty clay to
clay, shallew and moderately deep soils (more than 30 cm depth),
with an ABC/R profile, cambic or argillic B, thin stony B3 horizon,
developed on rhyolite in the well drained area.
Classification: Soil Taxonomy: Oxic - & Lithic - &

Mollic Eutropepths

Typic Oxic Trepudalfs

FAO 1970 Cromic Cambisols &

Orthic Luvisols
This soil series occurs just umder the shallew hilltops and on

some lower outcrops. At many places the strip of this series is toe
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small to indicate it on the soilmap. At those places is a very quick
transition from the very shallow to the (mederately) deep soils with

a mottled B3-horizon. The slopes are pretty steep: up to 30%. These
soils are used for arable land, sometimes even for tea and pyrethrum,
but it is obvious that the water storage in these soils is not ideal,
because of the great permeability of the rock (thin stony B3 overlying
a broken rock).

Profile description Appendix 1 (Profile 11).

Nyamasibi Series (7 ha; 0.2% of the mapped surface)

This very small soil series consists of similar soils as Kapsagut
Series, but the soils of Nyamasibi Series have a dark tepsoil, due to
the level position. The tepseil celour requirements for Nyanasibi
Series are: ‘
Darker than 5 YR 3/2 over a depth of mere than 40 cm if the soil is
deeper than 40 cm, otherwise as much as the soils depth.
Of course this means that this series is less excessively drained than
the Kapsagut Seriese.
Classification: Soil Taxonmomy: (Lithic) Oxic Hapludoll &
(Lithic) Oxic Argiudolls

FAO 1970 : Haplic = & Luvic Phaeozems

Profile description: Appemdix 1 (Profile 14) '

Gesima Series (1033 ha; 35% of the mapped suface)

Well drained, reddish brewn soils, s8ilty clay to clay, with an argillic

B- and a mottled B3-horizen, starting within 150 cm, sometimes cont-
aining concretions (Fe-Mn). Developed on rhyolite in the well drained
area.
Classification: Seil Taxomomy: (Mollic) Oxic Tropudalfs

FAO 1970 : Luvic Phaeozems & '

Chromic Luvisols

It occurs on the plateau and on foetslopes ef the plateau and "insel-
berg" Slopes vary from nearly level to 30%, but mostly the slopes are
6 to 20%.
These soils are (very) suitable for tea, pyrethrum and annual creps.

Profile description. Appendix 1 (Profile 1)
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Ichuni Series (505 ha; 17% of the mapped surface)

A similar soil series as Gesima Series, but new the B3-horizon starts
deeper than 150 cm.

Classification: Soil Taxonomy: Mollic - &

depending on red- Rhodudultic Oxic Tropudalfs
ness of B-herizen Rhodudultic Oxic Paletropudalfs & Oxic
Paleudolls

FAO 1970 : Luvic Phaeozems &
Eutric Niteosols

Ichuni Series takes a big part of the undulating plateau and alse
occurs on foetslepes, éften just under the shallew hill top or plateau
border, ,
This means, that Inchuni Series has relatively more soils on the nearly
level and steep slopes than Gesima Series. Profile description.
Appendix 1 (Profile 4)

Narang'ai Series and Nyanturago Series

Well drained, reddish browm seils, silty clay te clay, with an argillic
B- and a mottled B3-horizom and with a thick (mere than 40 cm) humus-
rich (darker than 5 YR 3/2) topsoil. They occur in depressioms of the
plateau and slopes and in valleys, often in concave slopes just above
springs., It has a dark topsoil partly because of less oxidation of the
organic matter due to wetness, partly caused by an accumulation of tep-

s0il from higher places (imn the valleys).

Marng'ai Series (36 ha; 1% of the mapped surface)

The B3-horizon starts within 150 cm depth and contains Fe-Mn 665cre;-
tiom (water conveying layer).
Classification: Soil Taxoenomy: Oxic Argiudolls
FAO 1970 ¢ Luvic Phaecozenms
Nyanturago Series (114 ha; 4% of the mapped surface)

The B-horizon starts deeper thamn 150 cm and alse contains concretionas,

Classification: Soil Taxonomy: Oxic Argiudolls & depending on
Oxic Paleudolls redness of
FAO 1970 : Luvic Phaeozenms B-horizon

It must be obvious that these two seil 5€ries have the highest Agricultural
value in Nyansiongo Area:everything can grow and the water supply

is,especially on the Nyamturago Series sufficient during the year.
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Profile description; Appendix 1 (Profile 3 and 6)

Anonymous Series (17 haj 0.6% of the mapped suface)

Imperfectly draimed soils, with oxidation-reduction mottles within 30 cm
depth, silty clay to clay. Developed on rhyolite on flat parts near the
poorly drained Kesaili River plain.
Classification:Soil Taxonomy: Aeric Mellic Tropaqualfs

FAO 1970 : Gleyic Luvisols
There is a not yet established, theory that these soils have been deve-
loped from the poorly draimed soils with an abrupt textural chamge in
the plain, after lowering of the erosion base, coupled with am increase
of the biological activity, whereby the silty topsoil and the heavy
subsoil could beiuiiéd
People use these soils sometimes for cropland: maize, millet etc., but
they are too wet for tea amnd pyrethrum, The best use is grazing land.
Profiledescription: Appendix 1 (prefile 12)

Kasaili series (9 ha; 3% of the mapped surface)

Very poeorly drained, completely reduced soils, sometimes with a thinm
peaty topsoil.
Classification: Soil Taxomomy: Typic Trepaquents

FAO 1970 ¢ Eutric Fluvisols
These soils occur im the flat depression im which the spring of a river
is situated and in some broad flat Valley bottoms. In both cases develo-
ped on rhyolite in the well drained area. The vegetation on these soils
is reeds. They are unsuitable for agriculture. There is no profile des-

cription of this soil series.

Manga series (520 ha; 17% of the mapped surface, 76% of the soils with

an abrupt textural change).

Poorly drained soils with a bleached, silty topsoil overlyimng-sometimes
tongueing into- a heavy mentmorillomitic (slickensides!) subseil. In the
A2-horizon occur Fe-and Mn-mottle, at the abrupt textural change alse

. Fe-Mn concretions. In the B-horizem occur only a few mottle and/er
concretions. At certain depth, mostly between 100 and 150 cm, yellowish-
White (hardened) ash layer occurs, varyimg from O to 30 (?)cm thicknesse.-
Below this layer alse a heavy clay occurs, but this one is calcareous

in contrast with the higher clay horizom and structure and colour are




different.
Classification: Soil Taxonmomy: Vertic Albaquic Tropaquélfs

FAO 1970 : Mollic -~ Eutric Planosols
The plaim in which this s0il series occurs is mearly level (slopes less
than 3%), but has a micro relief formed by termite moumds with a diame-
ter of about 5 to 10m and a height of ca. 1m. They take about 10-15% of
the surface. The land is unsuitable for crop growing, due to the poorly
physical conditiom of the so0il:
- the roots can not grow im the heavy B-horizon.
- after rains the topsoil is too wet.
- after draught the topsoil is too dry.
Also for rice it leoks unsuitable because the area lies too high (mere
than 1800m above sealevel) and because the water supply in the dry
season is insufficient.
Some farmers have hurned the termite mounds and grow maize and other
crops, but these are very small spots. Normally the land is used for

pasture. Profile description: Appendix 1 (Profile ....

Nyansiongo series (39 ha; 1% of the mapped surface, 6% of the soil with

an abrupt textural change).
This soil series has the same characteristics as Manga Series, except
the bleached topseil. The description is: Poorly drained soils with a
dark, silty topseil eoverlying a heavy montmorillonitic subseil. The tep-
soil is slightly mottled and concretions are rare.
Classification: Soil Taxonomy: Aeric Mollic Vertic Tropaqualfs

FAO 1970 ¢ Gleyic - & Luvic Phaeozens
This soil occurs at the highest (best drained) places of the plain;
probaly they have been developed from soils of Nyansiongo Series after
lowering of the erosion base., The demsity of the termite moumds (and
bushes) is somewhat higher (about 20%) tham in Nyansiongo series. Alth-
ough also here the easiest landuse is pasture, some farmers grow maize.

Profile description: Appendix 1 (Prefile 2).

Isoge Series(127 ha; 4% of the mapped surface, 18% of the soils with an
abrupt textural change).
Very poerly drained soils with an abrupt textural change and hydremer-

rhic properties throughout the profile.




This means: - a completely reduced subsoil and a somewhat peaty top-
soil soil in the incision of the plain in the "inselberg"
area
- Many (50-90%) Fe-Mn mettles and conretioms throrugh-
out the profile (also in the B-horizon!) with some-
times a some. at peaty of the topsoil in the Easteran
part of the plain.’
Classification: Soil Taxonomy: Mellic Vertic Albaquic Trepaqualfs
FAO 1970 : Mollic =& Eutric Planosols
These soils occur alemg the rivers and in swamps around springs.
The soils are unsuitable for cattle, due to the soft tépsoil. but
because of the impsprtance of drinking water, cows are passing fre-
quently, this has é often eroded topsoil as & result. On the wet-
test places reed is growing, on the somewhat drier places a prettly
dense hush occurs. In contrast with the very wet soils of Kasaili
Series, these so0ils are not completely unsuitable for agriculture.
In the tongue of the plainm in the "inselberg" area it is posdible
to grow vegetables like cabbage on the peaty soil.

Profile description: Appendix 1 (Profile 13)
Mapping unrits

The mapping units cemsists of a cembination of:
-~ Seil Series (see 1.4.2)

- texture class of the tepseil

- reotable seil depth class

- slepe class

In the mappimng units eof Nyansiemge Area a symbol for the parent
material de net eccur, because all seils in the well drained area
have been developed in rhyolite with velcamic ash influemce, while
all seils (3 series) in the plain have been formed in alluvium with
a velcanic ask influence and here the parent material is ef ne
impertance fer the soils.

Alse I deo net give symbels for rockiness and stemimess of the surface,
because where they occur the soils are very shallew and ferm a

seperate seil series apart.
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The same is in ferce for seils witkh a gradual textural change

and hydromerphic preperties: they ferm together the Anenymeus

series.

The soils in the plaim(develeped in alluvium; abrupt textural

change) to which beleng Nyansiongo-, Manga- and Isoge Series, de

net have a symbol fer the soil depth because:

- here the soildepth is of mimer importance for the plamt growth

- the absence of the hardened ash layer at some places is neot
visible in the landscape, which made mappimng ef it very
difficult.

Texture classes of the tepseil

In Nyansiemge Area eccur two classes:
M: medium fine textured tepsoil: 17 - 35 % clay

C: coarse textured topseil:less tham 17 % lutum clay

Seil depth classes

There are five classes:

O: reotable seoil depth mere than 150 cm

14 " weoooom " 100 - 150 cm
2: " " " " 50 - 100 ca
32 " "o " 20 - 50 cm
s " nooon " 0~ 20cm
Slepe classes

A: level - nearly level: O - 3 %

B: gently sleping 3-8%

C: slepimg 8 =15 %

D: moderately steep 15 =30 %

E: steep: 30 =65 %

F: very steep: mere them 65%, does net eccur im Nyaﬁsion;o area.

‘3.4 Example of a mapping unmit

Gesima Series Medium textured topseil
G - M1 Seil depth 100 - 150 cm
c

Slepe ¥ - 15%




5.1.2.

The Mags

The mapping units have beem drawn on panchrematic aerial phote-~
graphs, with an appreximate scale of 1:12,500, and, with the aid
of a base map and sketch-master, transfered te a map with the
exact scale 1:12,500,

One map has been provided with the mapping units: the soil mapj

anether one with the locatioen of the augerings and pits.
Part II

Land suitability in surveyed area.
Suitability of the well drained area (plateau and "inselbergs"

area)for growing tea

Rainafall, water and seil requirements of tea

"Although tea telerates dry spells, it only gives centinuous
flush grewth when there is adequate seil meisture througheut the
year. In leng dry spells,in the absence of irrigatiem, flush
growth ceases, the bushes wilt and eventually defoeliate.

"Mature tea requires a minimum of 100 mm of rainfall er irriga-
tion water per monrth in some areas however this figure may be as
high as 150 mm. The minimum average annual rainfall is sometimes
quoted as being 1400 mm, but tea is growm suscessfully at Limuru
(N.W. of Nairobi) with an annual rainfall of enly 1250 am; in
this area evapo-tanspiration is restricted for several menths in
the middle of the year by mists and low cloud".

A deep well drained soil with a goed water retainiag capacity

is essential because tea is a deep roeted crep and it requires an
urinterrupted supply of water. The minimum seildepth is usually
queted as being 180 cm". Mest of the reots, hewever, are feound
in the upper 90 cm". (J.D.Acland East Africam Crops, Longman
1973) |

Assumed rainfall and evapo~transpiratiom data

The mean annual rainfall on the plateau is assumed te be 1600 mm
and on the "inselberg" area 1350 mm (last figure is cencluded
from twe rainfall registration statioms, eme gives 52 the ether
one 56 inch/year).

The evaperatiem frem open water (Ee, Penman) is suppesed to be
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Selelt

1700 mm/year (F.F.Ojany and R.B.Ogendo, Kenya, a Study in Physical
and Human Geography, Lengman 1973).

The petential evape-transipiratien (Ep) is suppesed te be equal

to Ee (according to Van Meurik). The actual evapetranspiratien
(BEa) is Ep.

R(rainfall) ~Ep is pesitive in April-May and assumed te be 150 mm
on the plateau and 100 mm in the "“inselberg" area.

In the other months R-Ep is negative with the lewest values in
December~January:-200 mma on the plateau and =350 mm in the "inse-

lberg" area (assumptiems).

These R-Ep figures have been deduced frem Vamn Meurik's climatic
contribution te the prelimimary repert me. 1, because there are ne
monthly rainfall and evape~tramspiratiem data available of Nyansi-

ongo Area.

Meisture storage in the seoil

From pF data of prefile ne. 8 (see A.1.4) meisture percentages

(velume %) are readable.

If the moisture between pF 2.3 amd pF 3.6 is comsidered as fer

the plant easily available moisture, thean the A-horizon centainms

2.3 mm moisture/cm seildepth, the B2 1.7 mm moisture/cm seildepth

and the B3 1.4 mm meisture/cm soildepth.

Prefile ne. 8 can be considered as representative for the well

drained, moderately deep and deep seils.

Suitability classes for growing tea

Because: ‘

- the fertility of the well drained soils is pretty high (however
fertilizer gifts cause higher yields) and is pretty equal in
Nyansienge Area,

- erosien danger is little on slepea less than 15% in an adult
tea crep, which has a close foliage, cevering the soil cemplete~:
1y,

- the slepe % is miner impertance for tea picking and weed
control, which happen by hand,

I have based the suitability classes om the above mentiomed

pessibility of water storage, with ether werds; the soildepth.

PP,




w2

2 0

Classes:

3 very suitable : no damage to tea plants im dry spells

2 suitable ¢t damage to the tea plants in dry spells

is rare

1 mederately suitable : damage chance in dry spells is pretty

big '

O unsuitable : growing tea net remunerative

In these suitability classes next soil groups eccur:

Plateau "Inselberg" Area

2 well drained, med. deep
and deep soils, with extra - LT
water supply (situated in
depressions or uader shallew
tops and scarps).

2 Well drained soils, deeper Well drained, deep soils with extra
than 50 cm, or, if situated water supply (situated in depres-
on slepes of mere than 15%, sioms or under shallew tops and
more than 100 cm deep, scarps) .

a Well drained seils,50-100 Well drained so0ils deeper than
cm deep, situated on slopes 100 cm.
of mere tham 15%.

O somevwhat excessively drained Well drained and semewhat excass-

soils, less tham 50 cm deep, ively drained soils, less tham 100
and imperfectly and poeorly cm deep, and imperfectly and
drained seils. poorly drained soils.

Suitability of the poerly drained plaim and the imperfectly
drained areas of the "Inselbeg" Area for grassland

The vegetatieon in the plain comrsists of a natural, poer tree-
grouped~grassland. The imperfectly drained seils of the'lnse-
lberg" area do net have their natural vegetation, but at mest
places are used for grassland and sometimes for crepland.

My knowledge of grasses and grasslands is too small teo pass
pronouness about sowing or plantimg of better grasses. 1 will
give some infermation about the physical properties of the
soils, which are impertant for every kind of grasslamd with as

purpese cattle grazing.
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For dividing in different classes you cam ask next questioms:

- can the rain water pass threugh the prefile?

- if net: hew quickly is the raim water remeved by streaminmg

threugh the tepseil er ever the surface or by eviporation?

- how miesture is available for the grasses durimg dry perieds?

- how big is the erosiem danger of the tepseil?

With respect te these questions I have compesed the felladwing

suitability classes:

2 Suitable: (Tep) soil is cempletely wet omly during short spells;
ne er little removal of suplus rainwater threugh or
over the teopscil; pretty goed water retaimimg capacity;
lew erediblity.

To this class belocng Amemymous Series ard Manga Series,

] Moederately suitable: Topseil is cempletely water saturated

during one or two menths (April-May) and for shert
times after heavy rain shewers; remeval eof surplus
rainwater through and partly over the topseil;
streng grewth reductiom during dry months; pretty
susceptable te eresion due to passing cattle.

To this class belengs Nyansiomge Series.

O Unsuitable: Wet during the whele er the greater part ef the year;

ne grass growth reductiom due te drasughty;
highly susceptable te erosiem, low carrying capacity.

Te this class belengs Isoge Series.
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Appendix 1 Profile descriptions of Soil Series
Sin'geoiwek Series (accerdimg te augerinmgs).
Range of Characteristics:
Classificatiom : Soil Taxememy. : Lithic Oxic Eutrepepts
FAO

tops ef "“"inselbergs", border of platean steeply

[ 1]

Lithesels & Eutric Regosels

Meso relief

dissected valley slopes

Micre relief termite mounds

e

Surrounding
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Landform
Geoloegy
Regioenal
Vegetatien
Landuse
Seil Fauna

Drainage

Root develepment:

Effective soil-
depth
Herizen
succeeding
A1

AC

R
Kapéagut Series
Description

Classificatien

Locatien

Physiegraphic

pesitien

(1)

.

(1]

Surreunding land-

fora
Geolegy
Regional vege.
Landuse
Soil fauna

2>

relling
Upperclass of Bukeban system, rhyolites

Tree-grouped-grassland

pasture, black wattle planting

termites, ants other imsects

(somewhat) excessively drainmed

few or ne cearse roots, few teo common medium roets,
many fime and very fine roots in the A-horizen,

deeper: few fine and very fine roets
less tham 30 cm

A-AC-R

Dark reddish brown te reddish brewn ( 5 YR 3/2-
L/4h) when moist; (silt) leam; mederate te streng,
very fime te fine subamgular blecky; cemmen to many
biepores; 0-50% stenes; less tham 20 cm thick;

de but with stoenimess up te 80% 5-20 cm thick;
stenes / reck with many joints.

prefile no. 11 Nyansienge Area)

21=8«1975, I.M.Guiking-Lens

Seil Taxememy: Ultic Oxic Trepudalf

FAO ‘ : Orthic Luvisel

Nyansienge Area, hills near Nyanturage, Kisii
District; 34°58'02"E., 0°L48tL4nS,;

altitude 2075 m

steep slepe (30%) of plateau berder, just uader
shallew hill top

relling

Upper class eof Bukeban system: rhyelites
tree-grouped-grassland

pasture, black wattle

ternites, ants




Drainage H

Root develepment:

2 4

well drained

many fine and very fime roets im A1

commen fime and very fime reots im B2t

few fine and very fime roots ia R
Effective seil depth: 106 cm.

Preofile characteristics

A1

B2t 28 -106 cm:

C/R 106

0o - 28°cn:

Dark reddish browa (5 YR 3/3 - 2,5 YR 3/4, meist); silt

loam; moderate, very fine granular structure; very

friable, slightly sticky and slightly plastic; maay

very fime bieperes; clear and smoeth beundary.

Dark reddish brown (2,5 YR 3/4), mere down reddish brewn-

(245 IR 4/4, meist); silt leam with a few stemes; very

weak subangular blecky; very friable, slightly sticky

and slightly plastic; commen very fine bioperes; abrupt

and wavy boundary.

+cm: St

Ones

Range ofgpréfile characteristics

A1

B2(t)

C/R

thickness
coleur
texture
structure
consistence
beipores
thickness
celeur
texture
structure

consistence

biopores

.0

20 - 40 cm

dark reddish browmn (Hue's 2,5 YR amd 5 YR)
silt leam |

moderate to stromg, very fime to fime suba-
ngular blecky

friable when meist, slightly te nem-sticky
and slightly te mem=-plastic when wet

mary to cemmen

20 = 50 cm

dark reddish browm to reddish brown

(Hue's 2,5 YR and 5 YR)

s8ilt leam to silty clay, sometimes with
stomes

weak te mederate, very fine to fine subangu-
lar blecky

friable when meist, slightly sticky and sli-
ghtly plastic when wet

many to cemmen

Rock with many joints, often meters deep
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3. Nyamasibi Series (profile me. 14 Nyamsiemgo Area.)

Description H

Classification :

Locatien

Physiegraphic
position :

Surrounding land-

26-9-1975, I.M.Guiking-Lens

So0il Taxeonemy: Ultic Oxic Hapludell

FAO : Haplic Phaeezen _
Nyansionge Area, Kisii District; 34059'15" E.,
0°47109" S.; altitude 2035

rearly level part of tep of "inselberghridge

form: rellinmg
Geeology : upper class of Bukeban system, rhyelites
Regi vegetatien: cultivated
Landuse : te#
Seil fauna : teinites, ants
Drainage : well drained

Root develepment:

many very fine and fine roots in the A1

commor fine and very fime roots in AC

Effective soildepth: 60 cm

Profile characteristics

A1 0 - 15 cm: Dark reddish brown to black (5 YR 2,5/2, meoist);

silt loam with a few stones; mederate, fine subangular

blocky; commen fine and very fine biepores; friable,

slightly sticky anmd

plastic; diffuse and smeeth bouandary.

AC 15 - 60 cm: Dark reddish brown (5 YR 3/2,meist); sandy clay with

20% stones; meoderate, very fine to fine subangular

blecky; friable, slightly sticky and slightly plastic.

C/R 60 + cm: Rock (rhyelite) with mamy joints.

Range of profile characteristics

A1 thickness
celour
texture

structure

censistence

2 20 « 40 cm
5 YR 3/2 and darker (Hue 5 YR) when meist

: 5ilt loeam

: mederate to stremg, very fine to fine subamgular
blecky

¢ friable when meoist, slightly to nem~sticky and




and slightly te noen~plastic when wet
.. hieperes : many
AC/B thickness : 10 - 50 ca
celeur : dark reddish brown te red (5 YR 3/2 - 2,5 YR 3/2 =
2,5 IR 4/6) when moist
texture : silt leam to silty clay
structure : mederate te weak, very fime te fine subamgular
blocky
consistence:friable when meist, slightly sticky and slightly
plastic when wet
bieoperes : many te commen
B3 Stoniness up te 80%, 10-60 cm thick

C/R Reck with many joints, oftem meters deep
Analytical data prefile 14: pF, moisture percentages

depth bulk Sat. pF pF pF pF §Fv -§F pF -pF pF pF
cm density Ok 1 1.5 2 2.3 2.8 3 3,6 4,2 x

5-10  1.11 56,3 54.8 54.8 54,7 46,6 44.8 39.7 35.0 24.9  21.7%
15-20 1.06 58.8 56.2 51.6 45.8 38.7 38.4 34.8 23.3 21.9 20-35

Gesima Series (Prefile ne. 1 Nyansiengo Area.)

Description : 5-6-1975, I.M.Guiking-Lens

Classificatien : Soil Taxenemy: Mellic Oxic Trepudalf
FAO ¢ Luvic Phaeozem |

Location : Nyamsiomgo Area, Kisii District; 35%°00'45"E.,
0%4714215,; altitude 1890 m

Physiographic

pesition : lower part of foetslepe, 8%

Surreunding-land-
form: rolling
Geology : Upper class of Bukobam system, rhyolites;
with volcanic ash influence
Regional Vegeta-
tion : cultivated, with eccurence of acacia's

Landuse ¢ cropland : banana's, beans, maize

Seil fauna : ants; termites, moles (Spalax)
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Drainage : well drained

Root develepment : few coarse, cemmen medium, many fine amd very fime
reots, decreasing with depth

Effective seil depth: 105 cm

Profile characteristics '
Ap 0 = 20 cm: Dark reddish brewn (5 YR 3/2, meist); leam; mederate,
very fine subamgular blecky; friable, slightly sticky

and slightly plastic, many very fine and fime bieperes;
diffuse and smeeth beuandary.

A12 20- 40 cm: Dark reddisk browa (5 ¥R 3/3, meist); leam; mederate,
very fine subangular blecky; friable, slightly sticky
and slightly plastic; many te cemmea very fine and fime
biepores; diffuse and smeeth beurdary.

AB  40- 60 cm: Reddigh browam (5 YR 4/4, meist); few fime and faint
yellowish red (5 IR 5/6-5/8) mettles: leam; mederate teo
weak, very fime subangular blocky3friable, slightly
sticky amd slightly plastic; brekem, thim clay cutans;
common very fine and fine bieperes; diffuse and wavy
boundarye.

B21t 60-99 cm: Reddish browa (5 YR 4/4, meist); few fine amd faint
yellewisk red (5 YR 5/6-5/8) mettles; silt leam; weak,
very fime subangular blecky; friable, sticky and slightly
plastic; centimeus, thick clay cutams; few very fime and
fine bioperes; abrupt and smeeth beundary.

B22t 99-107 cm: Reddish brewn (5 YR 4/4, meist, few fime and faimt
yellewish red (5 YR 5/6-5/8) mettles; silt leam; weak
very fine subangular blecky; friable, sticky and slightly
plastic; ceamtimuous, thick clay cutams; ca. 40% Fe-Ma
cencretions, 3-5 mm @; few very fime te fime bieperes;
abrupt and wavy beundary.

B3 107-135 cm: Mettles material: reddish yellew, stremg brewn, dark red,
with 90% Fe-Mn cencretieams; abrupt and wavy beundary.

R 135 + ce: Retten reck
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Anallfical data .
depth (cm) CEC Na K Ca Mg base saturatioem (%)

O~ 20 19,94 2,50 1.87 12.88 1.49 94
60-1%0 1244 2,44 1,99 6.12 2.00 100

éarticle size (mm)

2.00= 1.00 0450~  0.25-  0.10- 0.05- clay
1,00 0.50  0.25 0.10 0.05 0,002
0-20 1.3 3.4 6.6 8e3 6.3  48.8 25.6 %
60-110 1.6 2.5 2.9 b4 b5  60.5 23.2 %

Gesima Series (Prefile ne. 8, Nyansionge Area.)

Description 2 22=7=1975, I.M.Guiking-Lens
Classificatien ¢ Seil Taxonomy: Mellic Ultic Oxic Trepudalf
FAO : Luvic Phaecezenm _
Locatien ¢ Nyamsioenge Area, Tinderet Ramge, Kisii District;
349591 19"E,, 0°46'58" S., altitude 1900 m
Physiegraphic '

pesitien : footslope, 12%
Surrounding’land-
ferm : rollimg
Geeolgy ¢ Upper class of Bukebarn system, rhyelites, with
velcanic ash irfluence

Regienal vegetation:cultivated

Landuse ¢ farm yard
Seil faunma : ants, termites
Drainage : well draimed

Roet develepment : few cearse, commen medium, many fine and very fine
reots, decreasimg with depth
Effective gsoeildepth:135 cm, few reets till 240 cm

Profile characteristics :

A1 0 - 23 ca: Dark reddish brewa (5 YR 3/2-3/3, meist); silty clay.
leam; mederate, very fine granular.structure; very
friable, slightly sticky and slightly plastic; many very

fine bieperesj;abrupt and smeeth beundary.




B1 23 - 55 cm:

B2t 55 - 81 cm:

B31 81-96/135 cm:

B32 96/135-375 ca:

C/R 375 + cm:
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Dark reddish browm (5 YR 3/3-2,5 YR 3/4, meist);
s5ilty clay leam; weak, very fime subamgular blecky;
very friable, slightly sticky and slightly plastic;
few Fe-Mm concretioms, ca. 3 mm §; cemmen, very fime
bionres; clear and smeeth boundary.

Dark reddish browa (2.5 YR 3/4, meist); silty clay
loam; mederate to weak, fine subamgular blecky; very
friable, sticky and plastic; few Fe-Mmn cencretioas,
5 mm #; commen very fine bioperes; brokem, thin te
moderately thick clay cutans; clear and smeeth
beundarye.

Dark reddish brown (2,5 YR 3/4, meist); clay leanm;
mederate te strong, very fime subanmgular blecky;
ffiable, sticky and plastic; centinueus, moderately
thick clay cutans; Fe-Mmn concretiems, 40 ¥ 5 mm ;
commen very fine biopores; abrupt amd wavy to irr-
egular beundary.

Very mottled material (mamy black mottles); 80% Fe-Mn
coencretions; few quartz pebbles; abrupt and wavy
boundary.

Reddish yellew (7.5 YR 6/6) material; soft.

Range of profile characteristics Gesima Series

A thickness
celeur
texture

structure
consistence
bioperes

B2t thickness

celeur

: 20 - 40 cm

: dark reddish browa (5 YR 3/2-3/3 - 2,5 YR 3/4)

: loam to silty clay leam

: granular fine te very fime te moderate fine te very
fine subangular blecky

¢ (very) friable whem moist, men-te slightly sticky,
non- to slightly plastic whea wet

: many

$: 20 - 110 cm

¢ dark reddish browa to red (2,5 YR 3/4-4/6), or dark
reddish brown to yellowish red (5 YR 3/3~4/6); the
former oeccurring in central and West-; the latter

in central and bast Nyansionge Area
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B3

texture : silty clay leam; leoam; clay leanm

structure : mederate to weak very fime te fime subangular te
aagular blecky |

coensistence : friable when moist, slightly sticky to sticky te
sticky and slightly plastic te pléstic whea wet

cutans : browm, thin to centinueus, thick (clay) cutans,eften
destreyed by s0il fauma '

Concretions : be te some small Fe-Ma concretiens

bioperes : commen teo many

thickness ¢t 10 cm te seme meters, always starting within 150Vcn
celeur s re@ te yellowish red, plus rottem reck colours
mettles : Mn-mettles

concretions : few te 90%
stones : few to 80%
cutaas : mestly thick coentimuous (clay) cutans

Ichuni Series (profile no. 4 Nyansienge Area)
Description : 19-6-1975, I.M.Guiking-Lens

Classification : Soil Taxeonomy: Ultic Oxic Trepudalf

FAO ¢ Eutric Nitesel
Lecation : Nyansien Area, Kapsagut hill, Kisii District;
35 00'32"E., O 48'24",S; altitude 1870 m
Physiographic '

pesition : foetslepe, 12%
Surreunding lamd-
form: rollinmg
Geolegy : Upper class of Bukeban system, rhyelites,
with velcanic ash influence

Regienal vegeta.: cultivated, with eccurrence eof acacia's

Landuse ¢ arable land
Soil fauna : ants, termites
Drainage : well drained

Roet develepment: many very fine and fime reots in the A, deeper
conmen very fime ard fine roets

Effective seildepth: mere tham 180 cm.




Profile characteristics

A1 0 - 20 cm:

A3 20 = 45 cm:

B2t1 45- 90 cm:

B22t 90-125 cm:

B2t315-185 cm:

B3/C 185 + cm:

Dark reddish brewa (5 YR 3/3, meist); silt leam;
mederate very fine subangular blecky; slightly hard,
slightly sticky and slightly plastic; cemmen fime
biopoeres; diffuse and smeeth boundary.

Dark reddish browa (5 YR 3/3, meist); silt leanm;
mederate to weak, very fine subangular blecky; slight-
ly hard, slightly sticky and slightly plastic; many
fine bieperes; diffuse and smeeth beuadary.

Dark reddish brown (5 YR 3/3, meist); silty clay leam;
mederate, very fime crumb structure; slightly hard,
slightly sticky and slightly plastic; many fine
bieperes; diffuse and smeeth boundary.

Dark reddish brown (5 YR 3/3, meist); silty clay leam;
moderate, very fine to fine subangular blecky; firm,
sticky and plastic; thian, mederately thick patchy te

broken clay cutans; common fine bioperes.

Dark reddish brewn (5 YR 3/3, meist); few, very fime
and faint stroang brewn (7,5 YR 5/8) and black mottles;
silty clay; mederate, cearse, angular blecky; firm,
sticky and plastic; thick continueous clay+Ma cutans;

commen te few very fine and fine biopores.

Mottled material; ca. 20% Fe-Mn gottles and cencretion

83 contienuous clay+Mn cutans,

Range of prefile characteristics

See range of characteristics of Gesima Series, but not the B3-~horizea

always deeper than 150 cm belew the surface.

Narang'ai Series (prefile me. 3 Nyansienge Area.)

Description

Classificatien

Locatien

: 10-6=1975 I.M.Guiking~Lens

: Seil Taxonemy: Ultic Oxic Argiudell

FAO : Luvic Phaecozen

Nyansionge Area, near Nyansiengo Secondary Schoel.
Kisii District; 35 00'52".E. O 47' 21 S.; altitude




1880 m + sealevel

Physiographic

Position :depression within foot slope, 8%

Surrounding land-

form rolling

Geology : Upper class of Bukoban system, rhyolites, with

volcanic influence

Regional Vegeta.:cultivated, with many acacia's

Landuse : cropland and grassland
Soil fauna : ants, termites, worm (!), moles (Spalax)
Drainage : moderately well drained

Root develowent: very fine medium fine roots, many, decreasing with
depth
Effective soildepth: 110 cm

Profile characteristics

Ap 0O - 35 cm:

A3 35 = 60 cm:

B1 60 = 87 cm:

B2t $7-100/110 cm:

Dark brown (7,5 YR 3/2, moist); few fine distinct
yellowish red (5 YR 5/8) mottles; silt loam, weak to
moderate, very fine subangular blocky very friable,
slightly sticky and slightly plastic; many very fine
and fine biopores; diffuse and smooth boundary.

Dark brown (7,5 YR 3/2 moist); few fine distinct
yellowish red (5 YR 5/8 mottles; silt loam; moderate
very fine subangular blocky; friable, slightly sticky
and slightly plastic; many fine biopres; diffuse and

smooth boundary.
Dark reddish brown (5 YR 3/3, moist); few, fine dist-

inct yellowish red (5 YR 5/8) mottles; silty clay
moderate, very fine subangular blocky; friable,sticky
and slightly plastic; thin, patchy clay+Mn cutans;
few small Fe-Mn concretions; common fine biopores;
abrupt to clear and smooth boundary.

Brown to dark brown (7,5 YR 4/4, moist); few fine
distinct yellowish red (5 YR 5/8) mottles; moderate,
fine crumb structure; friable, sticky and slightly
plastic; thin, broken clay+Mmn cutans 10% Fe=Mn

concretions; abrupt and wavy boundary.




B3/C 100/110+ cm:
Narang'at Series
Descriptien. :

Classificatien :

Lecation

Physiegraphic
~pesitien :
Surreunding land-
form:

Mego relief H

Geolegy :
Regional vegeta,:
Landuse :
Seil fauna H

Drainage :

Reot develepmeat:

33

Brownish yellew material (10 IR 6/6). prebably ash
layer; many fime peres.

(prefile ne. 15 Nyamsiemge Area.)

December 1975, I1.M.Guikimg-Lens

Seil Taxememy: Ultic Oxic Argiudell

FAO : Luvic Phacezen

Nyansiomnge Area, Nyamasibi plateau, Kisii District;
34 57'23" E., O h8v42" S,

altitude 2145 n»

berder of depressiem in plateau

steeply dissected

undulatiag plateau

Upper class of Bukeban system, rhyelites, with velcanic
ash influence

cultivated

cropland

termites, ants, some werms

well drained

fine and very fine reets, mainly im upper 60 cm

Effective soildepth: very deep

Prefile character

istics

Ap O - 22 cm: Dark reddish browa (5 YR 3/2, meist); silt leam; meder-

ate to stremg, fime subangular blecky; very friable,
Blightly sticky amd slightly plastic; mamy very fime

and fine bieperes; gradual and smeeth beundary.

A3 22 - 66 cam: Dark reddish brewm to dusky red (2,5-5 YR 3/2, meist);

few, distimct fime reddish yellew mettles (burnming);
8ilt leam; weak, very fime subangular blecky; very
friable, slightly sticky amd slightly plastic; manmy
very fime and fine bieperes; gradual and smeeth

beundary.
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B2t1 66 =125 cm: Dark reddish brewn (2,5 YR 3/4 - 5 YR 3/3, meist);
silty clay; weak, very fime subangular blecky;

moderately thick, cemtimueus clay cutans; friable,

sticky amd plastic; many very fine and fime bieperes;

clear and wavy beundary.
B3 125-175+cm: Dark reddish brown (2,5 YR 3/4 - 5 IR 3/3, meist);
with light spets; silty clay; mederate,fine angular

blecky; thick cemtimunous clay +Mmn cutams; fira,

sticky amd plastic; few, very fime and fime biepores.

Range of profile characteristics

A thickness H
celeur :
texture :
structure :

comnsistence :

bioperes :

mettles

Bt thickness

celeur

texture

structure

censistence

bioperes :

mottles

cutans

B3 thickness H

celeur

40 - 70 cm

dark reddish browm to black (10 YR 3/2-2,5/1)
5ilt leas te leam

mederate to stromg, very fime subangular blecky
to granular structure ,

(very) friable whem meist, slightly sticky and
slightly plastic whea wet |

many

sometimes few, small, faint te distimct yellewish
red

40 - 110 cm

dark reddish brown te red (2,5 YR 3/4-4/6) er dark
reddish browm te yellewish red or browa (Hue's 5
YR resp. 7,5 YR)

silt leam te silty clay leam

mederate teo weak, very fime to fine, subangular te
angular blecky

friable whea meist, sticky and plastic whea wet
nany to cemmen

sometimes few, small, faint te distinct yellewiszsh
red

thin patchy cemtimueus clay+Ma cutaas

10 cm te seme meters, but always startiag within
150 cm seil depth
reddish brown to red er yellewish red or bwrewn,

often a mixture ef celeurs




concretiens :

stomes

7+.Nyanturage Series
Description

Classificatien

Lecatioa

Physiegraphic
pesitien
Surrounding land-
form

Geolegy
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up te 90% Fe-Mm cemcretiens
de

(prefile me. 6 Nyansiemge Area.)

.

.

11-7=-1975, I1.N.Guiking-Lens

Seil Taxenemy: Oxic Paleudell

FAO : Luvic Phaeozen

Nyansionge Area, valley between Sin'geiwek and
Narang'ai Hill, Kisii District; 35 00'18%E,

0 47'31" S., altitude 1930 m

valley bettem
relling

upper class ef Bukebarn system, rhyolites, with

volcanic ash influence

Regional vegetatiem:bush amd herbs: acacia's, fearms (!)

Vegetation at
locatien

Landuse

Seil faunma

Drainage

Effective soil-
depth

(1]

-
.

grasses

arable land since abeut 10 years

ants, meles (Spalax), beetles

well fine and very fine roots througheut the

profile

mere thaa 200 cm

Profile characteristics

Ap O - 15 cm: Dark reddish brewn (5 IR 2,5/2, meist); silt leanm;

mederate, very fine gramular structure; very friable,

slightly sticky and slightly plastic; many fime and

very fine, cemmen medium biepores; abrupt and smeeth

boundary. A
A3 15 - 65 cm: Dark reddish brewm (5 YR 3/2-3/3, meist); silt leam;

mnederate, very fine te fine subangular blecky; very

friable, slightly sticky and slightly plastic; many

fine and very fine bieperes; clear and smeoth bounmdary.

e N e
S - - . oo NS




B1 65 - 97 cm:

B2t1 97 -120 cm:

B2t2 120-154 cm:

B23 154<190 cm:

B3/C 190 + cm:
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Dark reddish brewn (5 YR 3/2, meist); silty clay;
moderate very fime subangular blecky; friable, slightly
sticky and slightly plastic; many very fine and fine
biopores; clear and smoeth boumdary.

Dark reddish brown (5 YR 3/2, meist); silty clay:
moderate, very fime subangular blecky; thim, patchy
(clay) cutans; friable, slightly sticky amd slightly
plastic; cemmen, very fimne and fime bioperes; gradual
and smooth bouadary.

Dark reddish brown (5 YR 3/3, wet); few, medium,
distinct yellewish red mottles; clay; mederate, very. .
fine subamgular bloecky; thick, cemtinueus clay cutans;
friable to firm, slightly sticky anmd sl1ght1y plastics
diffuse and smeoth beundary.

Dark reddish brown (5 YR 3/4, wet); Fe-Mm mottles;
clay; few steones; mederate, fime angular blocky; very
thick comtimueus clay cutams; firm, slightly sticky
and slightly plastic

Retten rock mixed with seil

Remarks: in the A3- and B1- herizen red mettles eccur, due te burring

years ago.

Cenclusien: celluvial influence.

Range of profile characteristics

A see Narang'al Series

Bt thicknmess

colour

texture

structure

consistence

bieperes

mottles

cutans

¢ 110-160 cm

: Dark reddish browa to red or te yellowish red
(2,5 YR 3/b=l/6 or 5 YR 3/2-k/k)

silt leam te silty clay

(13

moderate te weak, very fime to fime, subangular teo

angular blecky

L 1]

friable to very friable, slightly sticky te sticky,
slightly plastic te plastic

(1]

many te coamen

sometimes, few, small, distinct yellewish red

thin patchy to thick cemtinueus clay+Mam cutanms
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f‘B} sgee Naramng'ai Series

. Anonymous Series (profile mo 12 Nyansienge Area.)

Descriptien

Classification

Lecation

Physiographic

21-8«1975 1.M.Guiking-Lens

: Soil Taxonemy: Aeric Mellic Troepaqualf

: Gleyic Luvisel
: Nyansienge Area, Kisii District; 34 58' 4L7"E.,
0 46'11"S,, altitude 1830 m

position : very gently sloping part of lower foetslope, 4%

Surrounding ferm : relling

Geolgy

: Upper class of Bukoban systén, rhyelites

Regional vegetation:Cultivated

Landuse
Soil fauma
Drainage

Reotdevelopaent

: grass lamd

: ants, termites, moles (Spalax)

s peerly drained

¢ many fine and very fine roots im A-herizen,

decreasing with depth

Effective soildepth:70 cm

Profile characteristics

A1 O =25 cm:

B1g 25 - 69 cms

B2tg1 69-140cm:

Dark reddish brewn (5 YR 2,5/2, meist); silt loam;
weak, medium sized subangular blecky; friable,
slightly sticky and slightly plastic; few Fe-Mn

concretions; clear and smoeth boundary.

Dark gray (5 IR 4/2, meist); stfong brown (7,5 YR 5/8)
and black mettles, few, small and very faint; silty
clay leam; mederate, fine subangular blecky; fira,
sticky and plastic; ca. 10% Fe-Mn concretions; few
fine and common yery fine bioperes; gradual and wavy
boundary.

Brown to dark brewn (10 YR 4/3, meist); approximately);
many, distinct, medium sized black mottles, few,

faint strong brown mettles; silty clay; very weak
structuréﬁ moderately thick, patchy Fe-Ma cutans; firm,

sticky and plastic; mere tham 50% Fe-Man concretions;
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few to commen, very fime bioperes; clear and wavy
beundary.

B2tg2 140-200+cm: Celeour as B2tg1, many mettles; silty clay; stromg
very cearse angular blecky; thick comtimuous clay
cutams; hard, sticky amd plastic; few biepmres; many
céncretiens.

Analytical data:

pﬁ data of Anonymous Series, meisture in volume %

depth bulk satuT) pF PF pF pF pF pF pF pF °  pF
cm dems. ratien O 1.0 1.5 2.0 2.3 2.8 3.0 3.6 4.2

Lo-45 1.13 7.3 47,5 45,5 41,9 3B.8 38.5 35,5 34.8 22,1 18.1%
80-85 1.25 st 43,5 42,1 37,8 36e7 36e1 33.9 32,0 23.1 18.7%
1)

Saturatiom is comsidered not complete

Range of Profile characteristics

A thickness : 20 = 40 cm
celeur : dark reddish brown te black (5 YR 3/2 er darker)
mettles : no or few, small, faimt strong browa te yellewish

red mottles

texture : 5ilt loanm

structure : weak to moderate, fine to medium, subangular
blecky

consistence : friable when meist, slightly sticky amd slightly
plastic when wet

concretions no or few small Fe-Mn concretioms

bioperes : commen

B2tg thickmess : 40-.. cm

coleur : brown te gray (Hue's 5 YR 7,5 YR, 10 YR)

mottles : 10 te 60% black and strong brewn te yellewish red

texture : silty clay te clay l

structure : mederate, fine subangular blecky te stremg, very
coarse angular blocky (down in the prefile),
nassive

consistence : firm teo hard when moist, sticky and plastic whenwet
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concretiens : up to 80; Fe-Mn cencretions

Bieperes

: few te common

9. Manga series (profile ne. 5 Nyansionge Area.)

Descriptien

Classification

Location

Physiegraphic

position

Geolegy

27-6-1975, 1.M.Guiking-Lens

t Soil Taxenemy: Aeric Mellic Vertic Tropaqualf
FAO : Gleyic Seolemetz

: Nyansiengo Area, plain East of road Nyansiongo-

Manga, Kisii District; 35 01'17"E., O 47'55"S.;

altitude 1845 m

¢ higher place in very gently teo gemtly undulating
plain

: recent alluvial (?) with ash imfluence

Regional vegetation:tree-grouped-grassland

Landuse
Seil fauna
Drainage

Rootdevelepment

¢ pasture, little cropland

: termites

¢ imperfectly draimed

¢ many fime and very fime roots im upper 22 cm

deeper

Effective soildepth: mere than 150 ca

Profile characteristices

A1 0 = 22 cm:

B4 22 - 68 cm:

B2t1 68 - B0 cm:

Black (10 YR 2,5/ meist); silt leam; stromg, very
fine te fine crumb structure; friable, slightly
sticky and slightly plastic; commer very fine and

fine bieperes; clear and smooth boundarj.

Dark broewn (7,5 YR 3/2, meist); few, very fine
strong brown mottles; silty clay; moderate, coarse
prismatic, breaking inte mederate, very fine sub-
angular bleocky; very firm, very sticky and plastic;
common, very fine and fine bioperes; diffuse and

smoeoth boumdary,

Black (10 YR 2,5/1, meist), few very fine, faint
strong brown mettles; clay; few quartz pebbles;
strong, very fime to fine subangular blecky; clay

or pressure cutans; firm, very sticky and plastic;
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few, very fine biopores; clear and smeoth boundary.

B2t2 80 - 125 cm: Very dark grayish browa (10 YR 3/2, meist); cemmea,

B3

C/R

medium, distimct reddish yelloew mettles; clay; few
quartz pebbles; mederate, very fine to fine subangular
blecky; clay or pressure cutams; intersectimg slick-
ensides; firm, sticky and plastic; 10, lecally 80%
concretions few, very fime bioperes; clear and wavy

boundarye.

125~ 180 cm: Dark brewm to brown (10 YR 4/3, meist); mixed with

180 + cm:

Range of profile

rotten rock coleurs (volcamic ash layer); silty clays
mederate, very fine to fine subangular blocky;friable,
sticky and plastic; Fe-Mn concretions; commem very
fine biopores; soft reaction with HCl.

Rotten rock with a few quartz pebbles.

characteristics

A1

B2t

thickness
colour

mottles

texture

structure

consistence

concretions
biopores
thickness

celour

4 mottles

texture

structure

consistence

cutans

: 20 - 40 cm
: dark reddish brown to black (Hue's 5, 7, 5, 10 YR)

(1]

no sr few, fine, faint rust mettles

8ilt leoanm

.

moderate te strong, very fine to fine, crumb or sub-

angular blecky’ _
friable whem moist, slightly sticky and slightly

plastic when wet

no or few Fe-Mn concretions

conmen
100 - 120 cm
black te dark reddish brewa

few to commen Fe~Mn mottles

clay

coarse prismatic breakimg irto fine subangular'te

angular blecky; at some depth prisms have disappeared

friable to firm when moist, sticky and plastic when
wet
: pressure and/or clay cutans, slickensides are thick

and coantimuous




concretions :
biopores :
lime :

b 4

10-80% Fe-Mn coencretions
few to common '

sometimes calcareous

10. Nyansiongo Series (profile ne. 2 Nyansienge Area.)

Description :
Classificatien :
Location :
Physiographic

pesition :
Micro relief :
Geology :
Regional vegetation:
Landuse :
Soil fauma :
Drainage

Root development :

Effective soildepth:

6-6~1975, I1.M. Guiking-Lens

Soil Taxonomy: Udollic Vertic Albic Tropaqualf

FAO :. Mellic Planosel

Nyansiomge Area, plaim East of road Nyansiongo-
Manga, Kisii District; 35901'17"E.,0 L6'34ns,,

altitude 1850 m ‘

very gently to gemtly undulating plain
termite mounds

receat alluvial, with volcanic ash influence
tree-grouped~-grassland

pasture

termites

peerly drained

many fine to very fine roots in upper 30 cm,
deeper aleng peds only

30 cm,

Profile characteristics

A1 O =17 cm: Dark reddish brown (5 YR 2,5/2, maeist); silt loam;

mederate, very fine to fine subangular blocky;

friable, slightly sticky amd slightly plastic; many

fine bioperes; clear and smooth beundarye.

A2g 17 =30 cm: Very dark gray to dark grayish brewn (10 YR 3/1-

3/2,

meist); yellowish red (5 YR 5/8) mettles; silt

loam; mederate very coarse prismatic; breaking inte

weak, fine subangular blecky; friable, slightly

sticky and slightly plastic; many fine biepores;

abrupt and wavy boundary,




A/Bg 30 - 35 cm: Dark grayish brown (10 YR 4/2, moist); cémmon, fine
and distinct yellowish red mottles; silty clay; strong,
fine subangular blecky te angular blecky; firm, sli-
ghtly sticky and plastic; 90% Fe-Mn concretions on. =~
places of water see page; few fine and common very fine
bioperes; irregular broken boundary (A2 is somewhat
tonguing in B).

B2t1 35 - 60 cm: Dark reddish brown (5 YR 2,5/2, moist); few fine and
faint yellowish red mottles; clay; mederate to stropg,
very coarse subangular blocky, deeper fine subangular
blocky; firm, slightly sticky and plastic; moderately
thick, coatinuous clay pressure cutamns; clear and
smooth boundary.

B2t2 60 =107 cm: Black (5 YR 2,5/1, dry); few fine, faint yellewish
red mottles; clay; strong fime angular bleocky; very
hard; sticky and plastic; moderately thichk clay
pressure cutams; intersecting slickensides; few fine
biopores; diffuse and smoeth boundary.

B3 107 =116 cm: Dark brown (7,5 YR 3/2, dry); very pale brown (10 IR
7/4) mottles, few, fine and faint; clay; moderate,very
fine angular blocky; hard, sticky and plastic; pressu-
re cufans; few, fine fine pores; diffuse and smeoth
boundary. |

C/R 116 + cm: Very pale erown (10 YR ?7/4); few mottles of dark

material poreus; volcanic ashe

Anqéx;ical data

base
depth (cm) CEC Na K Ca Mg saturation(%) Org.C
(weight %)
0 - 17 22,55 2.82 0.79 9.02 2.23 66 1.9
30 - 35 17.60 1.41 1.15 9.98 0.64 75 ?
35 - 60 3516 3.69 2.11 19.97 2.53 81 1.5
60 =107 Lt ,23 2,88 2.59 29.63 1.93 84 1.0




particle size

L3

depth 2.00-  1.00- 0.50- 0.25 0.10-  0.05-  clay
(cm) 1.00 0.50 0.25 0.10 0.05 0.002

0 - 17 o.l" 0.5 008 1.0 3.2 68.1 26.0%
35 « 60 5.3 Ly7 2.6 246 246 16.8 65.5%
60 -107 009 1.0 0‘7 1.1 . 1.2 19."’ 75.7%

Nyansionge Series (profile ne. 7 Nyansionge_Area.)

Descriptien :
Classification :
Lecatien s
Physiegraphic
position H
Micro relief :
Geology :
Regional vegetation:
Landuse :
Spil fauna :
Drainage :

Root develoepment :

Effective soildepth:

12-7-1975, I.M. Guiking-Lens

Soil Taxenmemy: Udollic Vertic Albic Trepaqualf
FAO : Mellic (or Deledic?) FPlancsol
Nyansionge Area, plain BEast 6f road Nyansiengo-
Manga, Kisii District; 35°01'49"E,., 0%47157ns,;
altitude 1830 m

very gently to gently undulating plain
termite mounds

recent alluvial, with volcanic ash influence
tree-grouped~-grassland

pasture, little cropland

termites

poerly drained .

fine and very fine roots, mest in upper 30 cm, but

also deeper aleng peds

35 Clle

Profile characteristics

A1 0 -15 cm: Dark reddish brown (5 YR 2,5/2, moist); silt loam;

moderate, fine subaigular blecky; friable, slightly

sticky and slightly plastic; commen very fine biopores;
clear and smeeth boundary.
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A2g 15 - 35 cm: Light brownish gray to brown (10 YR 6/2-5/3, moist);
common, fine and distinct yellowish red mottles; silt
loam; very weak structure; friable, non-sticky and
slightly plastic; many very fime bioperes; abrupt and
wavy boundarye.

A2/B1 35« 45 cam: Dark wrewa (7,5 YR 4/2-3/2, meist); ce:non,'fine and
faint strong browm mettles;clay silt loam (mixed).
strong, medium prismatic; very hard; ca. 90% Fe-Mn
concretions; commen to few very fine bieperes; abrupt
and broken boundary.

B1 30/45-53 cm: Dark brown (7,5 IR 3/2, meist); common, fine and faint
to distinct strong brown mettles; clay; stromg medium
prismatic; thin patchy clay/pressure cutans; extremely
firm; sticky and plastic; ca. 5% Fe-Mn concretions;
common to few very fine and fine biopores; abrupt and
smooth boundary.

B2t 53 - 85 cm: Black (5 YR 2,5/1, meist); common, fime and distinct
strong brown mottles; clay; strong, very fine angular
blocky; thick, continuous pressure cutans; extremely
firm when meist, sticky and plastic when wet; few Fe-~Mn
concretions; few, very fine biopores; abrupt and wavy
boundary. '

IC1 85 =100 cm: Pink to reddish yellow (7,5 YR 8/4-5/6, dry); compact
ash layer; seft reactiom with HCl;
abrupt and broken boundary.

IC2 85 =124 cm: Light gray (10 YR 7/2, dry); compact ash layer; clear
reaction with HCl; abrupt and broken boundary.

II1A2/B 110-125cm: Brown (10 YR 4/3, meist); ca. 90% Fe-Mn concretions;
abrupt and breken boundarye.

IIB2 87/124~180cm:Dark brown (10 YR L4/3, meist); clay; strong very fine
angular blocky; pressure cutans; firm whem moist, stick
sticky to very sticky and plastic when wet; few very

fine bioperes; limeconcretions (!)
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Range of proefile characteristics

A1

Alg

A2/B

B2t1
/B1

thickness :
colour :
texture :

structure :

consistence:

biopeores
thickness

coleur :

mottles :
texture H
structure :

consistence:

biopores :
concretions:
thickness :
colour :

mottles :
texture :
structure :
consistence:
bioperes :
concretionss
thickness

colour :

mottles :

texture :

10 = 20 cm

Dark reddish brown to black (5 IR 2.5/2-2,5/1

silt leam

moderate to strong, fine to very fine subamgular
blocky

friable when meist, slightly sticky and slightly
plastic when wet

common to many

10 - 30 cm. sometimes tonguing inte B

Light brownish gray to brewn when moist, dark grayish
browﬁ to dark gray when wet (Hue's 10 YR)

strong brown to yellowish red; common to mmnay

silt loam

weak structure, sometimes prismatic

friable when moist, non-slightly sticky and non-
slightly plastic when wet

common to many

noe or few Fe-Mn concretioms

0 - 20 cu»(this variation possible in one profile)
dark brown te dark grayish brown

common to many stroag brown to yellowish red and
black mottles ' '

partly silt loam (upper part); partly clay (lewer
part)

prismatic breaking inte fime to very fime, subangular
or angular blocky

hard when dry, firm when moist, slightly sticky teo
sticky and slightly plastic to plastic when wet
few | ‘

many (up to 90%) Fe-Mm concretions

10 « 30 cm

dark reddish brown te dark browa (5 YR 2,5/2-7,5 YR
3/2)

few te common stromg brown to yellowish red

clay
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structure : strong to weak, medium prismatic, breaking into
moderate to strong subangular blecky -

consistence : firm to extremely firm when moist, sticky and plastic
when wet

few

(1]

biopores
concretions : few to common Fe- Mn concretions
B2t2 thickness 30=-60 cm

celour ¢t black to dark reddish brown

mottles ¢ few or mno mottles

texture : clay -

structure ¢ subangular fo angular blecky

cutans : clay and pressure cutans v

consistence : extremely firm when meist, sticky and plastic
when wet

biopores : few

I)C thickness

O-.. cm (not passable)

[T}

ash) colour pink to reddish yellow to light gray

soft reaction with Hcl

lime

pores many

IT 2/Bthickness : O - 15 cm
colour : brown to grayish brown
texture : 5ilt leam and clay
concretions : many (up to 90%)
II B2thickness : unkmewn
colour : dark brown (10 YR 4/3)
texture : clay
structure ¢t strong very fine angular blecky
cutans : pressure cutans
consistence : firm when meist, sticky to very sticky amd plastic
to very plastic when wet
biepores : few
II Isoge Series (profile me. 13, Nyamsiongo Area.)
Descriptiomn : 4-9-1975, I.M.Guiking-Lens
Classification: Seil Taxomemy: Typic Albic Trepaqualf
FAO ¢ Ochric Planesel
Location : Nyansiemgo Area, Kisii District; 35 01'36"E.,




Physiography

Surcunding land-
form

Micre relief

Geolegy

Regional Vegeta,

Landuse

Soil fauma

Drainage

Erosien

Roeot development

Effective soilde

Profile characte

k7

0 47'37"s,.; altitude 1820 m '
berder of valley slepe

:. gently undulating plain

¢ termite mounds

receat alluvial, with velcamic ash influence
: tree-grouped grassland '

pasture

some termites

: poerly draimed
¢ begimning of gully ferming
: commen, fine and medium fine roets

pth:mere than 94 cm

ristics

A1 0O - 18 cm:

A2g1 18~ 49 cm:

A252 49-90/9k4cm:

B2t 80/90 + cm:

Black (5 YR 2,5/1, moist); silt leam; moderate fine
crumb structure; friable, slightly sticky and slightly
plastic; commen, very fine bieperes; clear smoeth
boundarye.

Dark gray (10 YR 4/1, meoist); commom, medium promiment
black and strong brown mottles; silt loam; weak, fine
subamgular blecky; friable whem moist, no-sticky anmd
non-plastic when wet; ca. 10¥% Fe-Mn concfefions' few,
fine to medium biopores; clear and wavy beundary.

Dark gray to gray (10 YR 4/1-5/1, meist); many, medium
prominent and stremg broewn mettles; silt loam; very
weak struéture;_uoderately hard, nonesfiéky.and nOBR~-
plastic; ca. 30% Fe-Mn concretions; few, fime to medium
bioperes; clear and wavy boundary.

Black (5 YR 2,5/1, moist); commen, medium and faint b
black and strong brown mettles; clay; moderate, medium
angular blecky; very hard, sticky and plastic when wet;

ca. 20% Fe-Mn concretions; few, very fine bioperes.

Remark: A1 is partly eroded due to cew influence.
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Range of profile characteristics

A1

A2
B2t

varies from a mineral horizen (see profile descriptien), which
can be partly or completely eroded, to a somewhat peaty horizonm,
up to 20 cm thickness, 7 ‘ '

O - 100 cm thick, always Fe-Mn mottles and concretions

see profile description; always many Fe-Mn mottles and/er

concretions, sometimes completely reduced
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Appendix 2
LEGEND DETAILED SOIL MAP "NYANSIONGO AREA"
Semewhat excessively drained soils

very shallow soils (less than 30 cm deep),
dark reddish brown to brown, silty clay to
 clay. - - o

Well drained soil

Dark reddish brown te brown seil, silty clay to clay,cambic er
argillic B-horizom, thin stony B3-Horizen.

moderate deep and shallow soils
(more than 30 cm deep).

Nyamasibi Series (Nm) moderate deep ard shallew seoils
(more tham 30 cm deep), with a thick,

humusrich topseil.

Dark reddish browm to reddish browa soils, silty.clay to clay,
argillic B-horizem B>~horizon mottled, sometimes with concretions.
Gesima Series (G) Moderate deep soils (less tham 150 cm deep)

Ichuni Series (I) deep s0ils (more than 150 cm deep)

th

FAOQ:

th,

FAO:

th

=~

th

=~

FAO:

Classification

 _th o
7 ¢ Lithic Oxic Eutropepts
FAO: Lithesels & .

Chromic Cambisoels

Oxic Eutropepts & Lithic -
& Mollic =& Typic Oxic

Tropudalfs
Chremic Cambisols %
Ortkic Luvisols

(Lithic) Oxic Hapludolls
" "  Argiudolls
Haplic - & Luvic
Phaeozems

Mollic) Oxic Tropudalfs
Luvic Phaeozen &
Chromic Luvisols

: Mollic - & Rhodudultic

Oxic Tropudalfs &
Rhodudultic Oxic Pale-
udolls,

Luvic Phaeozem &
Eutric Nitosols
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moderately deep soils, with a thich humus- .
.rich topsoil,

deep soils (more than 150 cm deep with a
thick humusrich topsoil.

Imperfectly draimed soils

modérafely-deep soils,-siltj.blay to clay,
with mottles within 30 cm depth.

Poorly and very pooriy drained soils

Dark browa to browm, heary clay soils, with an abrupt textural change.
Manga Series (M) seils with a dark, silty tepsoil,
overlying the heavy B-horizen.

soils with a bleached, silty tepseil,
overlying the heavy B-horizen.

Nyansiengo Series (Ns)

80ils with wetness characteristics

Isoge Series (Is)
threughout the profile.

Verz Boorlz drained soilsm

§g§§§}§_§g£ig§_$§gl soils with a peaty topsoil and a
reduced subsoil.

textural class of topsoil depth classes

c : C/R-horizon deeper than 150 cm

M : " ‘between 100 and 150 cm depth
22 n " 50 and 100 cm depth
3 " " 20 and 50 cm depth
b " n O and 20 cm depth

FAO:

slepe

Oxic Argiudolls
Luvic Phaeozems
Oxic Argiudolls &
" Paleudolls
Luvic Phaeozems

.Aeric Mellic Tropaqualfé

Gleyic Luvisols

: Aeric Mellic Vertic

Tropaqualfs

Gleyic = Luvic
Phaeozems

Vertic Albaquic Tropa-
qualfs

Mellic - & Eutric
Planosols

¢ Mellic Vertic Albaquic

Tropaqualfs
Mollic - & Eutric
Planosols

Typic Tropaquents
BEutric Fluvigels

classes

A: 0 -3 %
B: 3 -«8%
C: 8 - 15%
D: 15« 30%
E: 30~ 65%
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in the"well drained area

suitability map for tea

|

suitability classes
3 very suitable

2 suitable

L

™~

:

=

20

for detailed description of the classes see rébort

not considered, unsuitable
]
3 +

| 1 moderately suitable
0 unsuitable
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