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Preface

The soil surveys presented in this report are a part oi the soil mapvping

and research programme of the¢ ‘iraining rroject in Pedblogy at Kisii, Kenya,
which is a project of the aAgricultural univerzity of Wageningen, the Neth-
erlands. The surveys have been carried out by me as a post graduate student

of this university, as the practical part of the MsC studies. The first

. part of this rcport deals with the soils of a small sample area, surveyed

to a scale of 1 : 12,500, This area should be representative for a wuch
bigger area around it, that has been surveyed to a scale of 1 : 50,000
and which is reviewed in the second part of this report. Because of the
limited representativity of the sample area, references'tb other sample
areas and other soil surveys have been made at thé description of the soil-

groups of the South Nyanza North Last Area.

- Acknowledgenents

I am very grateful for the gooi guidance and the considerable help for ay
work, which I received frow the project manapgers of the above mentioned
project, Ir, W.G, Wielemaker and Ing. H.W. Boxem. Also I owe thanks to
protessor J. Bennema for his critical remarks and suggestions, during his
visit to Kisii in october 1975. At last but not at least 1 thank my perso-
nal assistant and friend mr. James Nyambane and my co-assistant mr. Peter
Mkua for their pleasant cooperation with the fieldwork.' .

Leside these peogple, I would like to thank all the other people of the

project, who wmade it ﬁbssible for me to héve a nice time in Kenya. -
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' Chapter 1 : Introduction

l.a. Location and bBExtcnt

1
i
¢

The rangwe sample area is located ingthe South Nyanza ( Homa bay ) district
of Hyanza province in western Kenya.'lt is situated in two locations:

East HNyokal (Kamagawmbo) location and Gem location. It covers a strip of
land, 1 to 2 lkm wide and alwost 13 km long, along the road from Rongo to
Rangwe , an area of about 1825 hectares (4510 acres). (see fig. 1).

To be more precise, the area lies between 34°35' and 34°36' Eastern longi-

tude and between 0°35'20" and G"42'30" Southern latitude. The altitude of

the area ranges from about 1275 m (4250 - ft) in the river valleys north of

Rangwe, to about 1410 m (4700 ft) above sea level, on top of Kuna hill.

l.b. People of the Area

Ihe people who are living in the area nowadays, belong to the Luo tribe.

Originally the Hasai tribe inhabited the area untill about 20C years ago.

Yhen the Risii tribe occupied the area for about 100 years and were displa-~

ced by the Luo tribe, around 1550. ‘The Luo tribe is a Hilotic tribe, origi-

.nating from the Sudan, from where they moved along the Hile river and

settled along the shores of Lake Victoria. The first Luo settlers were no
farmers; but they lived by fishing and cattle raising. At the beginning
of this century they started growing crops like sorghum, wimbi (finger
millet) and sweet potatoes. The area is not very densely populated, the

population density is 100 to 200 persons per square kilometer. The popu-

~ lation pattern is scattered, although the hills are definitely prefered

for settlement, above the plains with impeded drainage. The settlements
('villages') talke the form of a large circular or rectangular dense hedge

of Luphorbia, surrounding the huts of the father, his wives and children.

l.c. Land Tenure

within the survey area there are no officially registered lapd proprietary
rigits, as we find this for instance in the Kisii district. The land is
owned by the clans who firslt settled on the land. The settling and conse-
cuent building of houses and the cultivation of the land was predouinantly
on hills and ridges. This was done for protection against the raiding Masai

and to escape the poorly drained areas, which are swampy during the long
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fig. 1

Rangwe sample area

LOCATION MAP OF THE SURVEY AREAS

South Nyanza north - east area

( dark coloured )

( light coloured )



file:///tn.to

EET e

-2 -

rains. The elders of the clan divided the occupied land in long narrow
strips, which were allocated to the -different families of the clan.

Afterwards the rights of cultivation and grazing became inherited.

Chapter 2 : Physical and Biological Environment
2.a. Climate

lHeteorological data are available from three places around the area. The
closest to the area is Asumbi mission, about 4 km south east of Hangwe.
Further away are ilarinde, about 9 km west of kuna bill (in the middle of

the area) and Kamagambo, about 5 km south east of the southern boundaiy

of the area. From the mcan monthly rainfall diagrams of these meteo stations
it is clear that the mean annual rainfall in the area is about 1550 wnui.

The rainfall diStribution throughout the year shows a clear peak in Arril-

L.ay, with April being the wettest month with a mean rainfall of about £50

.mm. A second but minor peak occurs in September-Uctober, with about 1:C mu

per month. These short rains however are rather unreliable.,

The driest month is January, with often less than 5C umm. Also dry, but not
so pronounced, are February and July, having about S0 mm of rainfall.

It should be noted that these figures are based on rather short records of
data (not more than 15 years). Moreover these figures only indicate mean
values and give no information about the reliebility of the rain. Marinde
records for instance show a lou year of &20 mu and eight out of ten years
a rainfall of less than 1200 mm.

Only little is known about the evavoration in the area. Yo give an idea of

the magnitude of the potential evapo-~transpiration, the following table iy

given. (from V. iourik, 1974, (9)) .

Table 1. Average monthly Epo (optimal potential evapo-transpiration)

' D J P I A K J J A S s, ]
Kisii town : 123 119 108 121 105 113 1086 130 123 144 137 115
Ahero : 149 168 160 174 1hy 146 139 137 144 159 164 143

- ey

Temperature records of Hawmagamnbo show mean maxicum temperatures of Zo C
and mean minimum temperatures of 15°C. In the dry season however, temnpera-
tures can rise to about 35°C and in cool montics tmmgeraturés cail Jrop to
about 10°C,

tor the rainfall and teuwperature diagrams cce pares -2 and 43,

7
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2.b. Geology

The first‘to‘study the geology of thé survey area was rmr. A, Huddleston,

who made a geological map of the. Kisii district in the late 194C‘'s. Accor-

ding to his map aluiost the whole of the area is wade up of Hyanzian rocks,

which are of pre-Cambrian age.: The WNyanzian system is composed almost enti-
rely of rhyolites, andesites and basalts, with minor local developments of

tuff and agglomerate. In the>survey>afea ve find mainly rhyolite and basalt,

.with only a suall strip of rhyolites with intercalated tuffs and agglomera-

tes. In the southern part of the area we find two isolated occurrences of
minor intrusives, consigting of dibrite'porphyry, which are of post-liyanzian
age. '

Apart from this geological map, I bave the impression that the southern

'parf of the area (south of Awundo's Villane) has been considerably influ-

-enced by fine grained alluvium, deposited by the iiiana river in the geolo-

gical past. For instance in the Pléigtdcene. An indication for this idea
was the occurrence of rounded pebbles in a pit on the plateau between the

Aora Nam river and the Riana river. The plateau could thus be considired

entirely or partly, as a terrace.

For more details see the 'Geological wmap of the tisii Pistrict' plus re-
port, by A. Huddleston (8). A copy of the relevant part of this map is

given &h the appehdix, at the back of this report,

2.C. Physiogranhy

Fhysiograyzhically the area can be difided into two main landforms:

1. The hills and ridges of Réngwe.in~the north,

2. The Riana river plain in the south.

The boundary is formed by the line between Awundo's Village and the place
where the Rangwe river enters the survey area. In the kiana river rlain,

there is one element, that belongs physiographically and vedologically

to the rangwe hills. T'his element is ¥una hill, a kind of ‘'inselberg' in

the flat topography of the plain. Thesé_two distinguished landformgs will

be described in more detail below.

“1ills and ridges of Ranpgwe

The Rangwe landscaje is deninatced by ridgelike hills with rounded, slipght-
ly sloping tops and not very steeo (5 - 12 ..), slipghtly convex, a.bit irre-
gular lateral or footslopes. The valleys of the streads and rivers . are

rather narrow and have convex slopes. “here is hardly any alluvial plain,
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Because the rivers have cut themselves ddwn gquite rapidly and have reached
the bedrock on many places. The whdie of this landscape gives thdimpression
of an eroding landscape.

Lear hangwe we find some clear ridges, with a south-east - north-west exten-
51on. They have rather steep lateral slopes (10 - 25 %) and a narrow top.
However, the lateral slopes are not steep frouw top to bottom, but only the
upper slopes are steep, while the lower slopes are rather flat. The transi-
tion between upper and lower slopes is often quite sharp. It is striking
that on the places where the nangwe river has cut his way through these
rldpeu, they have formed steep 'fan-like' slopes (slopes of 20 - 30 ).
These slopes are steeper than the upper lateral slopes. All of the steeper
ridges, as they are described here, are made up of rhyolite rock, that is
found very shallow under the upper lateral s}opes. The top of Kuna hill also
has these steep slopes and shallow rock. An illustration of these steep

topped ridges is given below.

Rangwe river
“J . {.op og f\djt__
1 ATV F ¥+ F et

- lower L-ie rai
S‘ons

section along axis of ridges transverse section through ridge

Hiana river plain

This physiographic unit (with exception of Kuna hill) has a flat to undu-
latinf macrorelief. iHost of the land has a slopegradient of less than 5 %
The southern part of the area, between the kilometermarks 992 and 99 ea- ?b
(half-way between them), forms a part of a plateau, that extends further
to the west. It has a flat topography (slopes less than 3 %) with steeper
sloping edges (slopes of 3 to & %). South of the Riana river and north of
this platéau we find a very flat strip of land, which perhaps is a terrace
of the Riana riﬁer. Along the hiana river we find a narrow alluvial plain
(about 200 m wide), which lies lower'than the adjacent land. A schematic

section through the described southern part of the area is given below,

«
Avr-”am viver . oLakeauA. : Riana river
L

. ! ! !
- *‘;rmag D Plak Lo
north - south section through e,ﬁu:u tercaca? alluvial plain

‘southern 4 km of the area
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The rest of the Riéna river plain (north of the Riana river) has an undula-

ting macrorelief, with gentle_slopesvthat merge with the kanpwe hills.

in this physiographic unit most of the gentle slopes (less than 5 %) are
~affected by seepage and become semi - swampy during the long rains. In the

hills of Rangwe however, the majority of the slopes are steeper and the

soils are free draining. Only a small strip of land alony the rivers has

drainage problems in this landscape.

2.d. Vegetation

The most significant differences in vegetation can be distinguished between
the vegetation of the Réngwe hills anc that of the xiana plain..(with about
.fhe same boundary as the main physiographic units have)
= The Rangwe hills, including Kuna hill and the northern edge of the pla-
teau in the southern part of the sufvey area (near the 9925 kilometer mark),
have a Combretum woodiand vegetaiion, a so called loww tree - high grass
savanna. Because.of the widespread cultivation however, much of the origi-
nal vegetation has been removed and new species (e.g. Bucalyptus spp.) are
introduced. '
- The liana river plain‘(excluﬁing Kuna hill etc.) is an area with inpeded
drainage and has-a grassland vegetation with grouped trees and bushes.
Often these groups of trees and bushes are located on former termite hillg,
where they find a better physical environwent for their roots. The dominant
grass species is Pennisétum catabasis. lhe density of the trees-bushes
clumps is variable. On the plateau in th south of the area, we find a low
density of mainly bushgroups, while north of this plateau, near the kiana
river a much higher density is found of mainiy thorny Acacia species, toge-
ther with some bush.
Besidc these two main types of vegetation, there is another type, the river-
ine bush, which is a rather dense vegetation of trees, shrubs; herbs and
grasses. The extension is limited to the riversides, ihich are guite small

in this survey area, especially in the Rangwe hills.

For more details reference is made to the Vepetation map of Kenya, sheet 3
/ . E‘ i b

1. ¢ 250,000, The relevant part oi this map has been copied and is repre-

sented in fig. 2, opposite page 6.
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Legend to the Vegetation map of Kenya, 1 : 250,000 (parﬁly):

Yorest cleé;ings and cultivation connmunities:

- From Moist Montane and Intermediatc forests:
_Undifferéntiated clearings and scrub - - - - - = ~° - 35
culfivated.Triumfétta - Vernonia = =« - - = - - - = 35
:cultivated Croton énd Vernonia - Clerodendron - - - - - 35

- From lower iloist Intermediate forest:

cultivated Albizia - Bridelia - Vernonia = - - - - = - 259

Combretum and allied broad - leaved savahna types:
+ Moist Combretum and allied vegetation:
Undifferentiated Combretum types, including cultivated areas =40

Combretum with Fuclea schimperi - = =« =« = = = = ~ = 4o°

Broad -~ leaved savanna mixtures of semi - evergreen thicket origin:

< Combretum semi - evergreen thicket mixtures - - = - = - - 50a

Intermediate semi - evergreen thicket and associated types:

- Derived clearings, cultivation communities and bushland,

Undifferentiated - = = = =« = -« = « = =« = = = =46

Albizia coriaria - Turraea type - - - - - - - - - - 463

Open grassland types on drained soils: :

- Grasslands and scrub - grasslands of forest origin:

from moist montane and intermediate forests - - - - - - 22

Vegetation of soils with impeded drainage:

- Acacia and allied vegetation on clay plains, undifferentiated - 56
Acacia sieberiana vars. and A. polyacantha - - - - - = 56b
Acacia seyal and Balanites, Kano type - - - - - - - = 56

- Open grassland areas on clay plains:

Hyparrhenia -~ Pennisetum catabasis - - - - - - = =~ - 564

- Grasslands and clump grasslands, undifferentiated
Vlei and drainage - line types - - - = - - = - - - ?a
Evergreen clump grassland on vlei soils - - - - - = - o

- Papyrus, swamp grass and reed swamp =~ - - = =- = = = = =9
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fig., 2 Vegetation liap of Kenya,

sheet 3 (partly)

scale 1 : 250,000
encircled are the kangwe samplie area and
the South Nyanza north east area.

for legend see pagme 6.
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Chapter 3 : land Use
; |
When we'look at the arable land in the sufvey area, it is clear that the
soils oflthe Rangwe hills are;much more intensively cultivated than the
dark cleyey soils of tbé plain. The main reason for this is the better phy-
sical characteristics of‘thése;soils ( good perwmeability and consequently
» no waterlogging) and the fact tht these soils are easier to till.
(because of the loamy texture). In the plain most of the land is left
» under its natural clump grassland vegetation .and is used as érazing lanﬁ.
| All grazing in the area is communal.
The agricultural éystem in the southern part of the area is shifting cul-~
tivétion. A certain plot of land is cultivated nutill it becomes exhaus-~
ted and is fhen abandonedland a new plot>is cleared from its grass vege-
- tation. 1ln the hills near Rangwe the agriculture has a more permanent
Character,_although not every plot is tilled each year. People use fallow
periods to let the soil regain some of its natural fertility. Ho manure
nor férﬁilizers are used to improve crop yields.
Most of the tillage operations is done byy'jembe' (broad bladed hoe).
Only few people have an oxen plough to do the heavy ploughing worl.
Weed control is poor, because the time between planting and the first
weéding is‘too long. ‘leeding is doﬁe by 'jembe'. An average croyp rotation
-  system for the langwe hills looks as follows: |
first crops : méize or finger millet
second crops:  maize, sorghum, finger millet, beans or groundnuts
! ) last crons : sweet potatoes and/or cassava,

followed by a few years of fallow usuaily.

* The most important crops that are grown in the area, are listed below,

1. ifaize Ilaize is the principal food crop. iost of the maige is grown for
home qonsﬁmption, but surpluses are sold on the local markets.
(at Rangwe, Oboke, Rongo etc.) Sometimeé it is used for brewing
1o§al beer. ilaize is planfed either alone or mixed with sorghumn.

It can also be intercropped with legumes, in many cases cowpeas.

2. Sorghum Sorghum is the second im?ortant food crop, but it is also used
i 4 for brewing beer. It is never a cash crop, but it is always

| consuzied by the producing fawily. Compared with maize, soréhum
has the advantage that it is less vulnerable for conditions

like drought or waterlogring. ua the other hand it has a lower

yield potential than maize.
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. Sweet potatoes Sweet potatoes'ére rather popular, but they don't have

ot

an dwportant plaqe in the diet of the LQeole., They are
often stored as a reserve food crop, but they are- seldom
sold at markets. They are prown mostly on the loamy soils

of the hills.

4. Finger millet iinger millet ('wimbi') is a minor cereal crop, used at

home for food and beer brewing and it is never sold.

In most cases some maize is interplanted with iinger uillet.

5. Sugar cane Sugar cane isvgrown'on the dark coioured, iuperfectly drai-
ned soils of the area. It is used for the production of jag-
gery (brown unrefined sugar), which is sold on the markets.
tiuch of this sugar is used for the illegal distillation of
local spirits ('chahga‘). Feople also sell the cane in suall

peaces for chewing..

6. Groundnuts Groundnuts are the most important cash crop in the area.

They are grown preferentially on the reddish hrown loauiy

soils oif the hills, but also other kinds of soils are used

L for groundnuts. They become more and nore popular to the

farmers and the acreage is increasing consecuently.

7. Cowpeas Cowpeas are an impoftant legume crop. kuch of it is for hone \
consumption, but a faif part of the crop is sold to Asian tra-
ders. lany farmers use tu plant cowpeas between naize, which
helps to keep the weeds under control. The young sreen leaves

are often used as a vegetable.

&. Creen grams Green grams are another lepume crop, however of lesser ium-

portance than cowpeés.»Uften green gprams are grown together

with maize. Most of the crop is sold to the Asians.

9., Cassava Cassava is usuélly raised on the shallow gravelly soils of the
| hills, because of its ability to do well evén on poor soils,
Beside this it has the advantage that it is drought resis-
tant. llowever the tuber has a low nutritive value. In the
survey area it isn't a popélar crop and it is used uerely as

an eilergency Crope.

10. Vepetables Vegetables, an iumportant ingredient of Lhe African mwenu, are
usually grown on moist plces, ec.r. in small valleys, on piots
just bordering 2 stream or small river. The nost important
vegetables are‘cabbage, onions, touatoes and beans. lesice

these kale, cauliflowver -and carrots can be found incidentally.

s ,-‘.T?ﬁ,’mwrzg?ﬁgj_.. e L . " ) - N . ) PO




11. Coffee

12, Fruits

15. Sisal

Sisal has been found iﬂﬁthe,areé in abandoned fields, mostly

Coffee was found at some»plabeé in the hills of Rangwe, oﬁ ra-
ther shallow soils; Without exception the coffee tréés wefe of
very poor quality. ﬁeside:the father unsuited-soils, coffee de-
seases will be responsiblefforlthe cropfailure. The altitude
and particularly the rainfall of. the area are marginal for

coffee.

On a small scale, only near villages and for hoame - use, fruits
-are grown., The most important one is bananas, but also paw paws
(Carica papaya), pumpkins, mangoes and citrus fruits can be found.

bearing the flowering stem. lo sisal is produced coumercially
nowadays, probably due to the drop of sisal prices on the world

market. It is only used in rows as fences and for the home-use

production of ropes. (

Beside these food and cash crops,_Somérpeogle grow swall plots of nicotine

tobacco (Nicotiana rustica) for home-use, wostly for sumoking in pipes.

TR T T R
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Chapter 4 : Survey Methods

The actual soil survey is a detailed ohe;swith a rather large scale of
1 12, 500. The survey methods folloWed-.cah be described as a four step

method. The first step comprises a- reconnalssance of the general character

'.of the area. Lhe second step con51sts of the 1nterpretatlon of aerial

rphotograpbs and the prellmlnary drawlng of suspected soil boundary lines.

The third step is the. fleldwork to check whether the ‘preliminary boundaries

‘.are virtual soil boundarlee or not. The fourth &tep is the final drawing

'of these boundaries on the aerielAphqtogrephs. A further elucidation of

>these different steps is given in the following sections.

~b4.a. Reconnaissance

‘A_first reconnaissance of the area was:obtained by studying the topogra-

phical map of Gem (Survey of Kenya, sheet 130/1, 1 1 50,000), on which the

“whole survey area is represented An 1mpre551on of the topography of the

land in the area can be obtalned for 1nstance by comparing the different

densities of the 50 feet contours on the map. Also the main drainage pattern

can be studied from this map . Another map 1mportant for the reconnaissance

of the area, was the geological map of.the Kisii district (Huddleston, 1951
(8)). Beside this map the Vegetetionfmepvcf Kenya, sheet 3 (1 : 250,000)
was examined to give an impressicn cf'tHe local vegetation. After studying
these maps, a first drive through the area ‘was made to get a first picture

of the area.

'h b. Alrphoto interpretation

In order to get a first 1nd1catlon where differences in soils occur, aerial

photoes are studied stereoscoplcelly, By means of runs of aerial photo-f
graghs with a foreward overlap of 60-%”end a mirror stereoscope, we can

get a three dimansional image of the area with an exaggerated relief. By
carefully studying these stereo images, paylng attention to differences

in landscape, .slopegradient, vegetatlon, land use, grey-tone ( often an
1nd1cat1n for wetness) etc., prov151ona] soil boundary lines can be deduced.

In this way an alrphoto 1nterpretat10n map can be wmade, using the photo-

‘graphs as base maps.

kic. Fieldwork

This is the most extensive and time coﬂsuming part of the soil survey.
Aithin the units, distinguished on- the inter,retation map, the soil is

examined at various places to check whether the s0il is uniform enough
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to be grouped in one 5011 serles. Lhe deflnltlon of a s0il series is given '
below.( see section 5.a. ) The eYamlnatlon of the soil was done by auge- .?
ring with a so called Ldelman auger, to~a.depth of 2.20 m maximally, if the
- bedrock was not found sooner. All augéring.sites were numbered and their

positions recorded on the airphotoes,'and-léter on they were all transfered

to the location map of augerlnb sites and profile pits. (appendix map c))

-0f the s0il material, brought up by aug erlng, colour, mottling, texture,
,consistence, gravelliness (e.g. of concretlonu) and the occurrence oif lime
rwas determined. Differences in these characterlstlcs from top to bottowu,

-enabled the subdivision of the soil into 5011 horizons. At each augering

- point information about the soil surfacg (e.g. slope, stoniness) and the

environment (e.g. vegetation, laﬁa-use) Qés added to the soil niaterial
idescription, on special augerhole‘6bservation‘forms.
iﬁ this way the whole of the area wﬁs'cbveiédAwith boring sites, which
~enabled the surveyor tp draw thé final so0il series and soil nhases bounda-
fies;‘Often it appearéd that thg intérpfefation lines of the aerial‘photo-
graphs were not very accurate and‘oftenfthey-had to be changed oe even re-

. moved. Intensive augering was needed to find the real soil boundaries.

“In order to make detailed descriptioné-df éach soil series, deep pits were

‘dug on representative places and profile»déscriptions were made, mentioning S
soil colour, colour and density of mottling, structure, texture, pore dis-
'tribution, concretions and cutans of each Horizon distinguished. Not only

profiie descriptions were made, but also:éach horizon was sampled for

laboratory analysis, to enable a morezfe;iable classification of the soils.

These profile descriptions togethé; wifh;the data of the augerhole obser-

>€atigns lists, are the.basic'materiél’to!distinguish and describe soil

series with their range in charactérisfids; This was done during the

progress of the fieldwork.

After a certain part of the area Qasﬂchecked by augering, the interpreta-
fion lines were adjusted and the final soil series and soil phase bounda-
ries were drawn on the aerial phbfoes. vhen once.the whole area was covered
with photoes, showing the soil boundarles, a next phase in 5011 mapping be-
'gén. This phase is the map compllatlon by ‘composing all photo Lmahes to

one soil map.

4.4, Map Compilation

In order to transfér the llnec_on thc nhotographc to a bacze nap, each photo-
- graph is marked with nine pointsi one srincipal point (1), two trancfered

principal points'(Z); two wing pointsl(jjland four transtered wingpoints (4&4).




(.see illustration below ). The transfered points on a photo come from the

two adjdcent photoes in the same run (be-

> 3, | 9 - . cause of the 60 % foreward overlap of two
Y . ' . successive photographs). These points are |
all traﬁefered to a base map by means of
. : : " the so cal1cd 'slotted template method'., ;
: ] - The acteal‘transfer of the lines on the ‘
. _ 'photpes is done with a sketchmaster, with
.%L:é'l S tJ‘ .‘ : “which;#he photo and the map can be seen
‘'simultaneously. <hen the apparatus has

L . been.éajusted in such a way that the points
t ith principal C
airpho o wi P P -of the photo are coinciding with the. cor-
d int
and wing po s respondlng p01nts on the ‘base map, the

1ines between these p01nts can be traced on the base map. In this way

_ photo by photo the map was composed.

4.e. Laboratory Work

To get more accurate data of sdii;chéracteristics, laboratory analysis were
carried out. Lspecially for soil classification data obtained from the
léboratory are indispensable. HdweﬁefAdﬁe to the limited capacities of the
small laboratory in Kisii, only semeefafher‘simple analysis were done.

Data were obtained on: organic_matter[content, texture and base satura-
tion. Yhey are represented together1wi£h the soil profile descriptions in
the appendix. For more data refefenée>is.made to the Rast Konyango soil

'survey, for which chapter 6 gives some correlations.
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Chapter 5 : Soils of the Area

5.a. Classification

AThe way of classification of the soils is according to the concepts of soil
. -series, soil types and soil phases from the Soil Survey Uanual (12). In
{'4A\1'contrast with the definition of a SOll serleo of the Soil Survey lianual,
A ~in this s011 ourvey a SOll serles is not necesarily a group of soils that
.  deve1oped from the same parent materlal. This was done for the practical
‘_reason that the differences in §afeﬁt rock were not clearly reflected in
'soil differences. Therefore the~defihition of a soil series, as it was
used in this survey can be eypressed as follows:

A 8011 gserieg is a group of 50115, that have the same horizons, the sane

horizon sequence . and the ‘saie characteristics of these
horizons, within - the;llmltu given in the range of charac-
. teristics. L
. Avsubdivision of the soil'seriés is‘giten by the soil types~and the soil
'phases. The so0il type represents the texture of the topsoil. Three classes
“of texture are distinguished: ) L '
A : cleyey ( more than 40 % clay )
B : loamy (/less than 40 % clay, ‘but ‘finer than loamy sand )

'C : sandy ( less than 40 % clay, but coarser than loamy sand )

.The soil phases are subdivisions-refering to soil depth or subsoil campact

clay depth (for some soil Series) 'siope. occrrrence of ironstone under the
profile, erdsion of topsoil and for some special places an extra wet vari-

ant of the central concept of the r‘0:1.1 aerles._

The following soil depth phases are.- dlotlngu1shea'
g

8 deeper than 150 cm .
depth between 100 and 150 cm‘
depth between 50 and 100 cm
depth between 20 and'50'cm.‘

e

F N Y T o)

¢ shallower than 20 cm

With the term soil depth is meant the effective soil depth, which ecan be

- described as the depth of the soil that is still contributing reasonably
in moisture storage, rootability,‘nutrient delivery etc. So a C~horizon
consisting of rotten rock, where roots can only peinetrate into the weather-
ed joints, is nol considered to bé;effective soil.
l'or two soil series, the Akelo end the Eiana-Kuna series, the soil depth

phase was replaced by a dcﬁth ohase of the compact subsoil clay.
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Both soil series have a medium te:tured topsoll and a very fine textured

compact subsoil,. with an abrupt (or at least a clear) boundary. ['or the

agricultural potential. evaluation it seems ‘much more important how deep
this water stagnating clay occurs than to know till how deep this clay

continues. Therefore two.clay debth phases are introduced:

oA ¢y ¢ clay deeper than 30 cm

c'2 '% clay within 30 cm depth

. Note: only on a few places where 1ronstone or an indurated concretionary

slayer overlaid the compact clay, the normal depth phase was used.

Beside these depth phases, slope phases were distinguished:

A'_= 0-3% .

B: 3-8%

C: 8-15%-
D 15+ 30%

Slopes were measured with a simple hsnd‘slopemeter, and of course only an
average of the sometlmes complex slopes can be determined in this way.

But for the overall view of the area thls ‘is an acceptable measure,

Special phases were introduced for ironstone under the profile, for erosion
and for more extreme wetness than ‘is .stated in the central concept of a
'soil series.

Ironstone phase: The occurrence’of ironsfoné under the profile, cspecially

1n the Oboke series, was seperated from the same profile on rotten rock,
because of the impervious and root prowth llmltlng effects of this iron-
-rich indurated material. Often however on rotten rock a layer of loose
iron - manganese concretlons is’ found-and a sharp distinction between
such a'soil and one on ironsfone is_;ather difficult by means of a soil
auger only. ' A )
- Erosion phase: Thistpnase is used fonsenerate the plain area south ( and
.a ém&ll piece north) of Riana rivef, Which'is moderately to severely af-
‘fected by erosion. lost of the medlum textured topsoil of the Riana~Xuna
soils has been washed off and even the clay is being eroded at some places.
The small part of this eroded uni;,‘north of the Riana river, consists of

‘a cow path that has been eroded down toc the rocks.

Wetness phase: This phase is used for soils, that are located'in a’low

position and that are collecting and transfering the water frouw adjacent
“higher places towards streams and riﬁers;'ﬂost of these soils are Akelo
. or Riana-Kuna soils and have in addltlon to the normal features more and

pronounced signs of wetness: pronounced mottllnn and even iron-manganese
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‘concretions in topsoil and/or subsoils The water is transported in these

fsoils through the permeable top5011 and very soon, after even light rains

these soils are in a swampy condltlon. And they stay like that long after

,surroundlng soils have become practlcable again,

CompleXes and undifferentated soilgroups:': On some places the soil is too

. complex to be grouped under one s0il series or soils of two series were

.-found too close together to be mapped seperately. In the latter case a

1§9il complex has been mapped,'coﬁsisting of different percentages of two

soil series., In the first mentioned"céée,ias it was found in the flood

" plain of the Riana river, considerable differences in the profile chrac-
teristics on short distances were foundland this made the establishment

'.bf a so0il series impracticdl. Therefore these soils were grouped under the

undifferentiated soil group of alluvial soils. Units where two or more

phases of one soil sérdes have been found, are not considered as a complex.

. 5.b. Description of Soil Series ( including ranges of chracteristics )

‘The legend of the soil mablof the:Rahgwe sample area consists of ten soil

series, which are subdivided in groups according to their drainage class.

 Only ‘the fomr well drained soil. series have been further subdivided after
- their parent materlal. Beside these s011 series two soil complexes have
‘been distinguished ( one on the southern plateau and one on the Kuna hill)

.and one undifferentiated soil group (in the Riana river flood plain).

The legend with short descrlptlons of the soil series, plus thelr classi-
fication according to the F.A. o. syptem of classification, is wrltten on

the so0il map of Rangwe sample area.

~Furtheron in this section a detalled de crlptlon will be given of the soil

series, including their range,in.characterlstlcs, land use and the similar

Aéoil§ of each series. For prdfilg(desdription reference is made to the

" appendix, at the end of this report..

1. Aora Nam Series

. surface in hectares: 168 ( 9,2 % of the area )

see profile Ra 1, appendix

Aora Nam series are poorly drained“sdiis; with a very dark grey, light clay
topsoil and a dark grey, heavy clayfmottled subsoil with evidences of swel-
ling and shrinking.

Classification: acc. to F.A. O."74 gleyic phaeozeus and gleyic luvisols

acc. to Soil Taxonomy '73: typic argiaquolls and typic trop~
: aqualfs.
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The Aora Nam soils belong to two classification units because the epipedons

" not always fullfill:.the requirements for a mollic epipedon. ‘T"he major part

of these soils are mollisols'(phaeozéhsjg

Range in characteristics

A, Profile characteristics:

Aofa Nam soils are poorly drained;'ﬁitbca'depth ranging from 100 to more

- 150 cm.
- A horizon: thickness from 10 to 50 cm, very dark grey to very dark brown

(10 TR 3/1, 3/2, 2/2) in colour, a heavy clay loam to light clay texture
(30 -~ 50 % clay), with few weak fine dark brown mottles, a fine subangular
blocky structure and a gradual to clear boundarv towards the B2 horizon.

- B2 horizon: thickness 70 to lkO cm,’ dark grey colour (hues yellower than

7.5 YR, values 4,5, chromas O, 1) a heavy clav texture (60 - 80 % clay),

with common weak to clear fine’ brown mottles and a strong coarse angular

'_blocky structure, breaking into strong medlum and fine angular blocky veds

.'and having many 1ntersect1ng ullcren51des.

- B3 horizon: thickness 30 - 80 cm, grey to greylsh brown (hues yellower
than 7.5 YR, values 5,6, chromas 1,2) in colour, with a heavy clay texture

(60 - 80 % clay) and the samé mottliﬁguand structure as the B2 horizon,

- plus some rotten rock gravels and many intersecting slickensides.

' Special features: In the B2 horizon some iron-manganese concretions may

occur (less than 5 %) and in the lower B2 and in the B3 horizon lime con-

cretions can be found locally (leSS.thaﬁ 1 % of exposed surface)

‘vErosion: Because 'of the gentle slbpeéQ,Surface runoff is rather slow. But

since the subsoil consists of‘heavy CIa? with a low permeability, the tops

5011 can be soon saturated with water,‘resultlnp in surface runoff. There-

fore slight water erosion (sheet er051on) occurs.,

_B, hnv;ronmental characterlstics:'

Physiography: An soils occur in stream and river valleys in the slipghtly

_undulating to undulating'landscapésfofAthe southern plain and as a small

strip along the streams and rivers in the ‘Rangwe hills. These strips how-

ever are not composed purely of pcorly drained An soils, butvalso some

. better drained dark coloured clay,ioamvto clay soils occur locally. But

their extend was not big enough to ﬁc mapped seperately or as a complex

with An soils. Slope range: 0-6 % in the south, 0-8 % in the Rangwe hills.

Geology: An soils can be derived from various rocks, but generally. from

" rhyolites, diorite porphyry and oniy incidentally from basalt.

Vegetation: Most An soils lie under an open grassland vegetation with




grouped trees and bushes, but ébmeﬁimgs,,at swanpy places they have a rush
and grass vegetation. Along theﬁﬁaﬁgwefriver only the better drained soils

directly bordering the river, héve*ag:iverine bush vegetation.

Land use . v . '
: " About 90 4 of the land is left uqdefvits natufal vegetation and is only.
Lo “used for extensive grazing-of cattlé}and goats. Only somé places, where the
" drainage is somewhat bettér, small-élots have been cleared for sugar cane,
vegetables or for maize and'sqrghﬁm;'often people havs dug some superficial

- drainage ditches down the slope.

Similar soils

‘Aora Nam so0ils are related tb}Akelo and Awundo soils. The Akelo soils how-
‘ever are characterized. by an_abruptAtextural change between topsoil and sub-
soil and moreover the dark topsoil i$ uéﬁally thicker. The Awundo soils have
' no medium textured topsoil, but}are yerj fine textured from top to bottom

and have no mottling in the topsoil. ... .-

2. Akelo Series

surface in hectares: 280 ( 15.3 % of the area )

- see profile Ra 5, appendix

Akelo series are poorly drained soils,1Wifh a very dark brown to Very dark
" grey medium textured topsoil énd an abrupt boundary towards the mottled

dark grey, heavy clay subsoil,'which'has evidences of swelling and shrinking.

Classification: acc. to F.A.0. '7h: gleyic phaeozems (+ gleyic luvisols)

acc. to Soil Téxonomjff7yz abruptic argiaquolls (+ abruptic
' S tropaqualfs)

Range in characteristics:

A, Profile characteristics ::

Akelo soils are poorly drained Séils, with a depth ranging from 50 to more
than 150 cm, dépending upon gravelly-stony layers which occur locally at
e« shallow depth. ) SR
- A horizon: thickness from 25 to 50:qh}'(very) dark brown to (very) dark
. grey (hues 10 ¥R (and 7.5 YK), valués;B;h,'sometimes Z, chromas 1,2), with
a clay loam to silty clay loan texturé:(sometimes loam or silt loaw) and
often comaon fine faint brown mottleé, having a very fine subangular blocky
structure and an abrupt boundary towards the B2 horizon.

- B2 horizon: thickness 40 to 100 cﬁ,'can be mostly divided into two parts:

A
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B21 horizon: very dark grey (hues 10 YR (and 7.5 YR), values 3 4,5, chro-
' mas generallyﬁl, sometimes 2) 'a heavy clay texture (60 - 80 % clay) and

common fine distinct brownish yellow or prominent reddish mottles, with

a coarse prismatic.sfructure,.cOmﬁosed of strong fine angular blocky peds
‘and common slickensides. - '
- B22 horizon: grey to greylsh brown colours (hues 10 YR (+ 7.5 YR), values

5,6, chromas 1,2), a heavy clay texture, with many fine distinct brownish

yellow mottles’ ﬁ%strong flne angular blocky structure and many inter-
secting slickensides.

- B3 horizon. thickness variable from 30 to 60 cm, same colours as B22,

mixed with light yellow, orangeish and black rotten rock colours, texture:

decreasing clay content with depth_and increasing gravelliness with depth;

few slickensides and‘elightly calcareous at profile bottom.

Special featqres: Sometimes the loweripart of the A horizon shows some

signs of bleaching and is therefore sodewhat lighter ¢olouréd than the.up-

>per A horlzon. But a clearly llphter coloured A2 horlzon can not be distin-

guished. Sometimes iron-manganese concretlons or small gravels are found

at the boundary of the A to the B horlzon.

Erosion: Surface runoff is slow, because of the flat to gently undulating

topography. But as water can rise to-theqsurface after rains, because of

the low permeability of{the-B horizon,'slight sheet erosion occurs.

. Environmental characteristic¢s:

Physiography Akelo soils are found in two parts of the area: the southern

occurrence is on the flat to gently undulatlng plateau, which is dissected

. by small rivers and streams, The northern occurrence is on the gentle slo-

pes between Kuna hill and the Rangwe hills. This landscape has a more undu-
lating character. The slope range,of AkelO<soils on:the southern plateau
is less than 3 %, while the northern valleyslopes range from zero to about

5 %.

.Geology Akelo soils can be developed on various narent materials. On the

southern plateau most soils lie on rhyollte and diorite porphyry rocks.

‘The northern Akelo soils have been developed from basalt parent material.

Vegetation: Bkelo soils are ekclosively‘found under an open grassland ve-
getation with scattered Acacia trees'end'groups of bushes. Only the densi-
ty of these trees and bush groups is variable. ¢n the platzau for instance

this density is low, while nofth of Kuna hill the treces are closer together.

Land use

4Arable farming is rather difficult_oniAkelo soils, due to their excess of
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water in rainy seasons. herefore most of the land is still under its natu-

'ral vegetation and people only use it.és range land for their cattle. Only

some small plots on better drained pla¢es'have been tilled and sugar cane,

méize, sorghum, finger millet andfsomé.vegetables are grown, but not al-

ways with good resultd.

Similar soils . '

'Akelo soils can be considered as intergrades between Aora Naﬁ soils and
_jRiéna-Kuna soils, because it haé‘the dafk topsoil of Aora Nam soils and
‘the>abrupt textural change of Riéna-Kunq éoils. Awundo soils are also simi-
'lar, but they don't have an abrupt textural change and are of clayey tex-

ture throughout the proflle.'

3; B;ana - Kuna Series

surface in hectares: 343 ( 18. 8 % of the area )
see proflle Ra 7, appendix '

Rlana-nuna series are poorly dralned 50115, with a dark greyish brown

.silty topsoil, of which the lower part iu~,rey and bleached and has an

abrupt boundary with the heavy,clay subsoil, which is dark grey anq has

 yel1ow or red mottles and evidencéé of swelling and shrinking.,

Classification: acc. to I.A.O. }74: sélodic planosols
‘ acc. to Soil T&xonohyj'?}:'abruptic tropaqualfs (acﬁually

they should be called tropieal albaqualfs). -

'Range in characteristics:,

A, Profile characterlstlcs.

Riana-Kuna 50115 are poorly dralned 50115, generally deeper than 150 cm.
- Al horizon: thickness from 3 to 25 cm, with colours of dark grey to very

dark greyish brown (hues 10 or 7%5 IR;.values 3,4, chromas 1,2), having a

- silty clay loam to silt loam texture, with common weak brown mottles and a

véry fine subangular blocky structure,
- A2 horizon: thickness 5 to 50 cum, dark grey to light brownish grey in

colour (hues 10 or 7.5 YR, valueu U ,5,6, chromas 1,2), with a silt loam

" texture and many fine distinct brown mottles, bhaving a very fine subanpular

blocky structure and an abrupt boundary with the B2 horizon. this boundary

may be accompanied by many yellow to reddish mottles and/or iron-manjganese

concretions,
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- B2 horizon: thickness ranges from 50 tb 100 cr, colours are dark grey in

the upper part and grey to greylsh brown downwardo (hues 10 YR (or 7.5 YR),
valuesd, chromas 1,2 in top and value 5, chromas 1,253 downwards), a heavy
p _élay texture, many. prominent red,iorange.pr yellow mottles in top and down-
wards comumon fine distinct yelloh'to brbvﬁ méftles,'with a moderate coarse
» ~prismatic -structure, breaklng into strong flne angular blocky peds and
downwards many intersecting sllchencldeo. , _
. = B3 horizon: thickness varlable from 50 td over 100 cn, colours same as
B2 horizon (lover part) .or some llghter and browner (e.g. pale brown 10 YR
ﬁ » 6/3), together with various rotten rock rolours (ranplng from whitish,
;f ' yellowish to blackish), texture is heavy clay, with decreasing clay content
' with depth and a strong very fine angular blocky structure and few slicken-

lad

sides are found. ln the B3 horlzon or in the~u horizon few lime may be found.

Spec1al features: Sometimes coneretlons occuringabetween A and P horizon
are indurated and form a contlnuous 1ronstone layer, that limits augering -
till 30 to 50 cm depth. In these cases the normal soil depth phase is used
iﬁstead of the heavy clay dgpth'phaSe as used for Akelo and Riana-Kuna
series. It should be noted that the A2Vhori20n should be distinguishable
bj colour ih the centralfcohcépt of tﬁe-Rk series. iHowever, this uay be
difficult in some soils mapped as Rk soils. In these cases the soils are

- qhite.similar to Akelo so0ils and ére.not_always well separatable from thenm.

Erosion: Most:of the time during réiny.seaSohs the topsoil of Rk soils is
saturated with water, due to theﬂélmoéi'imﬁervious heavy clay subsoil, and
a slow surface runoff thfough the high grass‘vegetation is found. 'fhis re-
sults in a light sheet er051on, ‘taking away the dark brown coloured Al hori-

zon. The thickness of thls Al horlzon can be quite small therefore,

B. bnvironmenfal characterlstlcs.

Phy51ography. Rk 50115 can be. found 1n the sllghtly undulating Riana rlver

plaln, which is sllghtly dlSueCted by small streams and rivers, fiinor

TaATE

S parts of these soils are found 1n the undulatlnp to rolling hills of Ranpgwe,
' ' a55001ated with stream:zand river valleys, on the poorly drdlned 51tes.
. 5lope range: in the plains, °lopeu have graalentu ugually less than 3 %y

' while in the narrow valleys between the nangwe hills, glopegradients can

be up to 5 %,

Geolopy Riana-Kuna soils occur on dliferent types of parent rock. Accor-
dln? to the geological map of huddleston, most of 1t is basalt and rhyolite,

plus some diorite porphyry. )ut most of them m1nht as well be develoned

-on old fine grained sediments of the- hlana river.




A

s Vegetation: Riana—Kuna'soils have“beén found under a grassland vegetation
' with scattered Acacias.(often ﬁhofﬁy'Acacia'species) and groups of bushes.
The density od these trees and busheébcan be rather high (as high as 40 4,

seen on an airphoto), but everywhere the grasscover is dominant.

Land use
Almost the entire area is left under the natural vegetation and is used
for extensive grazing of cattle and some goats. Only very occasionally

. - plots have been tilled, but with poor results.

" Similar soils

* The most similar soils are Akelo soils, which are only darker in colour and
- don't have a clear A2 horizon. Aora Nam soils are also similar, having
clay illuviation evidences, but less clear than Ak and 1%k soils. Awundo

fsbils don't have these evidences. .

4, Awundo series

"surface in hectares: 23 ( l.}i% of thé area )

see profile Exc 13, appendix

Avundo series are poorly drainedﬁbiack.tofdark grey, heavy clay soils with-
out an abrupt textural change from topsoil to subsoil and that have vertic

properties (cracks, slickensides étc.).

Classification: acc. to ¥.A.0. '?4: pellic and chromic vertisols
acc., to Soil TakonomyA'73: entic and typic pelluderts and
. aquentic chromuderts.

Range in characteristics

- A, Profile characteristics

Awundo so0ilé are poorly drained soils, with a depth generally more than
150 cm. o
" = A horizon: thickness of 15 to 35v§m, black to very dark grey colours
*  (hues 10 YR (and 7.5 YR), valuesAé,B; chroma 1) and a clay texture, come-
times with faint dark brown mottlés.aﬁd~d_finé to medium subangular blocky
. structure., V ; i
-DB1 horizon: thickness 20 to 40 cm, dark broWhish grey to brown colours
(7.5 YR, values 3,4,5, chromas 1,2), often with brown mottles, a heavy

clay texture and am angular blockylstrudture, plus some slickensides.
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= B2 horizon: thickness of #O.tblioo.em} brown to dark grey colours (10 ¥R,

,values 4,5, chromas 1,2,3):witﬁ Streng-yrown mottles, a heavy clay texture,

an angular-blecky structure and intersecting'slickensides, with generally

‘a gradual boundary towards the C ‘horizon, but sometimes an abrupt boundary

towards a R-horigon is‘ found (boulder ﬁeabhering of basalt).

-~ C horizon: pale brown to greyish. brown ‘colours (10 YR, values 4,5,6, chro-

"mas 2 3) and a light clay texture.

B. Env1ronmenta1 characteristics

J.Phy81ography. These sozls are found on the southern sloges of the Rangwe

'hills, as a transition between Akelo_001ls and Hyandara I and II soils.

The slopes range from O to 6 %.

Geclogy. The parent material of Aw 50115 is exclusively baoalt.

Vegetation. The vegetatlon on these.5011§ is the same open grassland, with

scattered frees_and bushes as in eese of the Akelo series.

Land use e
The soils are rather difficult to cultlvate and most o6f the area occupied

by Awundo soils is therefore used as rangeland for cattile and goats.

Erosion _ o o
. Because of the rather flat,toﬁograbhynand:the rather high clay content of

~the tdpsoil these soils are not veryAsusceptible to erosion., In dry sea-

sons the soils cracks and these cracks can tranuport the water of rains,

untill they have closed by swelllng. .

Slmllar 501ls

An s0ils are most similar, also hav1ng vertlc properties (evidences of swell-

ing and shrinklng), but they have also evmdences of clay illuviation. Akelo

-and Riana-Kuna soils are also goquyedralned and of heavy clay texture, but

they have pronounced clay illﬁViation,characteristics.

" 5, Oboke Series

surface in hectares: 90 ( 4.9 % of the area )

see profile Ka 10, appendix

Oboke series are imperfectly to¥modere£e1y well drained soils, with a dark
brown colour and which are often gravelly and have a clay loam to light clay

texture. They are shallow and have. at .the profile bottom iron-manganése

T "W, %
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concretions, covering the rotten rock or they have ironstone. The occurrence

of ironstone is indicated on the map with a special ironstone phase.

"Classification: acc. to F.A.O. '74: bhaplic phaeozems

acc. to 50il Taxonomy '73: aquic, lithic and typic hapludolls.

‘Range in characteristics

A, Profile characteristics

Oboke soils range in drainage'class‘from‘impeffectly to moderately well
drained, depending ubon soil deptﬁ,:OCCuffence of impermeable ironstone and
slope éradient. Most of the Obokeleoils are not deeper than 50 cm, because

of indurated ironstone and have low”sieﬁeAFradients. These soils are there-
fore imperfectly drained. ioderately wcll :drained are those soils, that don't

have this ironstone. layer, but have gravelly rotten rock at the profile

’bottom, that permits a better subsoll,drelnage. Soil depth is more than 10

cm, but often lees'thqn 50 cm and in mesﬁ cases less than 100 cum. Surface
stoniness ranges from O - 5 %, eurface-éféVelliness from O up to 30 %.

- A hpriZon; thickness 10 to 40 Cm} eqloernvery dark brown to dark brown
(hues 7.5 or 10 YR, 2/2, 3/1, 3/2,,3/5)1Qith a clay loam texture, often
slightly gravelly to gravelly, semetiﬁes with iron-mangenese concretiong,
a fine subangular blocky to grahular'stfﬁeture'and a gradual'boundary to-
wards the B horizon.- , o : -

- B horizon: thickness 10 - 70 cm, eoleﬁf dark brown to dark greyish brown
(7.5 and 10 YR, values 3,4, chromas 2,3), a clay loam to light clay tex-
ture, gravelly from rotten rock gfavels aﬁd.iron-manganese concretions,
in many cases (imperfectly drainedesoiis)"few to common, fine distinct

yellow1sh brown mottles and a fine subangular blocky structure.

= C horizon: thickness depending upon stonlnebe and softness of rotten

rock (in case of no 1ronstone), mlxed colours: brown, blackish, yellowish
from rotten rock gravels. Often iron-manganese concretions are found above

the rotten rock.

Special features: Sometines iroﬁstone*is found so shallow, that the draina-

ge class of the 5011 above 1t is 1mperfect1y to poorly drained. These

soils and also deeger 1mperfectly dralned soils are sometimes art1f1c1ally

;dralned by the local people by means of shallow furrows.along the olope.

Erosion: Because the ironstone layers_often have a certain slope, subsoil

V'drainage by lateral flow over the ironeteﬁe layer is sufficient to pre-

vent surface runoff. However, the very‘shallow soils on iromstone will
have surface runoff and consequently’ Qheet erosion. %oils without iron-

stone don't have erosion because of the betuel subgsoil drainage,

R s T T s T syt
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B. Env1ronmental chracterlstics

Physiography: Oboke bolls are found ‘on_the sloping edges of the southern
platgau, where ironstone was fopnd on.mdny places. Horth of kiana river

we find Oboke soils on more ele#ated”(dome-like) places in the hydromor=-

.phic valleys and plalns. ulopegradlbntg of these soils range from O to & %.

.‘Geology. The parent material of Oboxe'001ls can be rhyolite, baualt or dio-

rite porphyry.

Vegetatlon. Oboke soils are frequeutly tllled and the veyetatlon is mostly
sgcondary,,con61st1ng of bushes, treeg (e.g. Bucalyptus) and few grasslands.
% R . L - ) .

Land use

vaoke soils are rather intensivéiy tilied,‘because’of their better physical

properfies, compared to tﬁe'poorly'drainedvsoils around them. About 60 %

is used as arable land and.20 % forjexténsive grazing of cattle. All kinds

-of sub51stence Crops are grown, llke malze, sorghum, sweet potatoes, wimbi

(finger mlllet), beans, vegetables etc. Sugar cane is grown too.

Similar soils

Similar’to Oboke s01ls are Marando and Nyandara I1 50115, which are also

shallow and often gravelly 50118, but they are well drained and don't have

ironstone layers in their proflles.

6. Allﬁvial‘Soilsifundifferentiated 

‘surface in hectares: 16 ( 0.9 % of. the area )

see profile Ra 15, appendix

These alluvial soils are an association of imperfectly to moderately well

,_dréined dark grey to feddish'browh,.mottled soils, with a sandy to clayey

subsoil and a clay loam to clay tdpsbil. The soils close to the riverbed

have a permanent groundwater table, fludtuating with the riverdischarge.

Classification: acc. to F.AiO, '74; eutric fluvisols
acc. to Soil Taxbndmy.'?}: aguic eutropepts and aeric trop-

aquepts and some typic bhaplaquolls.

Range in characteristics

A. Profile characteristics

Because this unit isn't a pure soil series but an association of soils, it

is impossible to give the range of characteristics of only one profile.
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 Therefére it is more sense to sketch some common alluvial profiles.
! ; : P

. Qr;file A'(imperféctly drained)i I profile B (imperfectly drained):
0 < 4O cmi-dark grey (+ 10 YR h/l)yAf}ﬂ. ' 0 - 40 cm: dark brown (7.5 YR 4/2)
topsoil: with approx..ho % clay. . t'. : silty clay loam topsoil.
ﬂ;{. 4o - 100 ¢m: dark grey, 'clay (+ 60 %), Lo - 80 cm: brownish grey.sandy
T with big faint reddish, brown mottles.._‘ . loam with. blackish mottles.
100 - 200*cm: dark grey/brownlsh clay . 80 - 200%em: dark grey-brown,
«  loam (+ 30 % clay) with mottles. o " mottled with sandy texture.

St Often groundwater is found at
groflle ¢ (mod. well dralned) 4. i'?.l 100 to 200 cm depth.

0 - 50 cm: dark reddish brown (5 YR 3/2 3) '

light clay (+ 40 - 50 %) topsoil. ,’

50 - 100 cm: reddish brown (5 YR 4/3) B~ |

horizon with a clay texture (50 - 60 m);_

100 - 200%cm: dark grey (5 YK 4/1) subsoil

"with a siltvloam to sandy loam tekture'dowhﬁards.

It was noted that profile A and B had a 5pec1flc poswtlon compared with the
- riverbed. lhe brown sandy proflle B,(uee aloo proflle Ra 15, appondlx) was
found closest to the streambed and:- proflle A further away of it, near the
- boundary with the adjacent ki 50115. Proflle c occured on places with

better drainage within the alluvial plaln of the Riana river,

B. Env1ronmenta1 characterlstlcs

Phy81ography. The alluv1al soils as descrlbed above occur in the alluvial

-plaln along the Riana river. Th;&-plgrn 1svonly about 200 m wide and it
haé.a real flat topography, ekcept for thé riverbed whicﬁ lieéAabout 2 m
lower than the'plain. To the north'thislpiain has a distinct topographical
boundary. a shoulder—llke dlfference in altitude. |

. To. the south it has a rather gradual transltlon

;o . to the plain with eroding Rk soils. Perhaps thlu

i plain hau'belonged to the alluvial plaln formerly, being a terrace now.

Geology. Recent alluv1al deposits: of the Wiana river are the parent materi-

al for these groups of soils.

Vegetation: The vegetation on these;soiis has been removed to a fair ex-
- tend for agricultural practices, but ih-géneral it can be called a riverine

. : bush vegetation.

Land use

g About 70 % of the soils is tilledfand”most-Of it is used for sugar cane
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production,'becau$e of thée rather wét'conditions of these soils. But also

maige and sorghumland sweet potatoes afe grown with fairly good results.

'Similar soils

These 501ls are qulte unlque and there are no real similar soils. It should
be stated however that in the An-unit along Rangwe river also few alluvial
soils occur, but their extent 1s too limited to be mapped seperately or to

necessitate the establishment of ‘a soil complex.

7. Rabuor Series ' . o S o .

surface invﬁéotares:;ZBS ( 12.9 % of the area )
see profile Ra 1#, appendlx

Rabuor series are well drained, modérately shéllow to deecp reddish brown
to red clay 50115, with a clear clay 111uv1at10n horizon and a E horlzon
thatostarts within 150 cm depth '

Classification: aco. to F.A.,0. '74: chromic luvisols and luvic phaeozems

acc. to Boil'Taxonomy"73:,typic tropudalfs and typic argiudolls.

Range in characteristics
A. Profile characteristics

Rabuor soils are always wellﬂdrained,»wi;ﬁ‘asdepth of 4O to more than 150 cm.
- A horizon: 15 to 30 ¢m thick, has colours of dark brown to weak red (7.5
IR 3/2; 5 YR values 3,4, chromas 1,2,3';:sometimés 2.5 YR\ 4/2) and a heavy
clay loam to light ciay'téxture, with\a fine subangular blocky and fine
granular structure. | '

- Bl horizon: 10.to 30 cm thlck hav1ng colours of dark reddish brown to
weak red (5 YR 3/2, 4/3, b/b; 2.5 YR 4/2, %4/3) and a (heavy) clay texture,
with few to commoh weak to‘moderaté clay cutans and a fine subanguiar
blocky structure.,

- B2 horizon: 20 to 100 cm thick with colours of reddish brown to weak
red (2.5 YR 4/2, 4/3, 4/4%), a heavy ¢lay texture, with common to many
moderate clay cutans and a fine subapgﬁlar tocahgular blocky structure.

- B3 horizon: 10 to 80 c¢m, colours reddish.brown to weak red (2.5 YR L/2,
4/3, 4/4) plus some yellowish black rotten rock colours, a clay texture,
slightly gravelly to gravelly (from rotten rock), an‘angular blocky struc-

ture,




Special features: SOlls in low positions, near streams and small rivers,
may have some black mottling and/or some 1ron-manpanese concretions in the
B3 horizon. ' o

Erosion: Rabuor soils bave a low'efosion naaard because of their high per=
 meability and ‘the resistence of the tops01l against sealing. Only on spe-
cial places, like cowPathes etc. er081on can accelerate to deep gullies.

" Only on the steepest ‘slopes (over 10 %), bare soil can suffer of some

.sheeterosion after heavy rains.,-

: B. Environmental chracteristics

Physiography. Rabuor soils are found 1n the hllls of Rangwe, on hillslo~
pes and lateral ridgeslopes._Also on Kuna hlll Rabuor soils are found, in
a complex with Marando soils. The slopegradients of Rabuor soils vary
from 3 to 10 %. o

Geology. Rabuor soils are developed exclu81vely from rhyolitic rocks.

Vegetation. The vegetation on - these SOllS 1s a secondary vegetatlon derived
from a Combretum bushland vegetation. Most of the trees have been removed
.and other trees as for instance: Eucalyptus havc been planted. Most of the

land however is cleared for agriculture."

land use . A o .

Most of the soils are ueed as,afaolefland{fof production of maize, sorghum,
beans (cowpeas, green grams), sweet'potatoes, vegetables and occasionally
sugar cane and groundnuts. Only a minority of the acreage of Rabuor soils
is left idle, or is only used as graZing land Especially the deep Rabuor

- soils are relatively the best 501ls for cropland.

Similar soils

Nyandara I soils are very similar to Rabuor soils. The main difference is
the parent material: Nyandara I SOllS are basalt-weathered soils. Minor

differences are colour and texture.,‘r-

8. Marando Series

surface in hectares: 475 ( 26.0 % of the area )
see proflles Ra 11 and Ra 17, apnendlx '
.

liarando soils are generally well’ dralned dark brown to reddish brown,

shallow, gravelly clay loam 5011s, w1thout a clear clay illuviation horizon.
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Claééificatiop: acc. to F.A.O. '7# hapllc phaeozems and eut®ic and chronmic
- ' cambisols

acc. to 8011 Taxonomy '73 typic hapludolls and typic eutropepts.

-iange in characterisg;

A. Profile chgracterlstlcs.

Marando 50115 are usually well dralned though some of the shallower soils
with a low slope gradient and a :ather 1mpermeable, solid rotten rock, should
be called moderately well drained;~However,‘the central -concept of llarando
soils is fairly better drained than that of the Oboke coils. Soil depth

(= depth of the solid rotten.roek)ﬂpadges?from about %0 to 130 cm. The dif-

. ference between shallow and'deep.is mainly caused by different types and

structures of rock weathering. Surface” Fravelllne 56 ranges from 10 to SO'%

' and surface stonlness is less than 5 %o -

-~ A horizon: thlckness from 10. to #O Cm, colours are dark brown to dark red- .

‘dish grey ' (hues 7.5 and 5 YR, values ),#, chromas usually 2, sometimes 3),

w1th a loam to clay loam texture, sllphtly pravelly to gravelly and a flne"
subangular blocky to granular qtructure, the boundary towards the B horizon
is gradual. ’ ' '

- B horizon: 10 to 100 cm thick, colours are dark brown to reddish brown

. and weak red sometimes (hues 7.5 and 5, sometimes 2.5 YR, values 3,4, chro-

mas 2,3, sometimes 4), which are'oftenﬁﬁixed with strong brown, yellow-
orange and black colours of rotten rock gravels and iron-manganese concre-
tions, with a clay loam to light clay texture, gravelly to very gravelly
and a fine subangular blocky structure, mostly a gradual boundary towards

the soft (massive) rotten rock.,

Spec1a1 features. It should be noted that in the central concept of Marando
soils, they don't have an arglll;c‘(olay illuviation) B horizon, but only

a cambic ‘B horizon, Tt could howeéér’be'ﬁhat after texture analysis of many

Marando 50115, it would appear that a certaln number of them have argillic

B horizons. During the fieldwork 1t wasn't possible to distinguish these

soils, having a weak argillic B horlzon from those that don't have this.

‘Therefore only the reddish brown. 50115 w1th clear textural B horizons

( Nyandara I and Rabuor soils ) have been seperatea from liarando and ilyan-
dara II s01ls. J

Often on the rotten rhyolitic rock a layer of iron-manganese concretions
is found, which is not really 1ndurated to be called ironstone. Only on
the lower edge of Kuna hill, bordering'Rk and Ak soils, an ironstone

1ayef is found under the Marando SOils;;THe came applies for lia soils,
found on the northern plateau edge (south of the Kiana river), where they

border Kk, Ak soils and Oboke -soils.
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ErosionéiThe erosion hazard dependstupbnfdepth of the massive rotten rock,
 the slopegradient and theAland‘usé.-Mb%t-sénsible to watererosion are those
éoils, that have shallow massive'rofféé rock, a C class sldpe (8 - 15 %)
ahd which are ﬁsed as arable land. No erosion occurs on soils, having deep
massive rotten rock, low slopegradiéqt and that lie under their natural

'vegetation.

B. Lnvironmental characterisics::

Physiography: Marando soils can be fp@ndAon the gently to strongly sloping
laferal fidgeslopes and hillslopeé'ﬁithin the hilly landscape-around Rangwe.
Also on Kuna hill and on the northern-piateau edge (+ 1 km south of the
Riana river) larando soils aré'foﬁn&;'They are mostly found on the upper

and lower parts of the lateral and hillslopes. Some ridges (near ‘Rangwe)
have steeper sloping tops with Qref@jébils and the lower (less steep)

slopes under the top often have Hausoils,_On Kuna hill the same sequence

is found. The slopes of the Maranad.soils have gradients ranging from almost
flat to about 15 %. Lo ‘

Geology: Marando soils are devglopedidn the rhyplites and dellenites of the

Hyanzian system.

Vegetation: Most of the Qegétation Qn'Mg soils has been cleared away for
agriculture or is secondary, derived from Combretum woodland. There are
some old Ficus trees left, but most of .the trees (e.g. Eucalyptus) have

‘been planted. The rest consists 6f~high‘grasses mixed with herbs.

Land use e _

Most of the area with'Mafando soilsgiéﬂcultivated'to be used as arable

land (about 60 $%). lain crops gern.on.these soils are: maize, sorghum;

" sweet potatoes, groundnuts and beans, Céssava is grown on the shallower
soils, while only near villages w§ Tiﬁd‘very small plotS»of domestic tobac-
co and tréés of bananas, papaya'aﬁﬁfpccasionally mango. The rest of the

land is used as a natural péstﬁre for céttle and goat grazing.

Similar soils

Marando soils are very similarvtd_Nyagdara,II soils, which are found on

basaltic rocks. In general'Nyanda:a IIJsoils are more clayey and better
drained, because of the better subsoil‘drainage of basaltic rotten rock.

Less similar are the Orero soils, that are more shallow and don't have a’

B horizon,
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surface in hectares: 59 ( 3.2 % of the area )

see profile Ra 12, apbendix

Nyandara 1 series are well dralned moderately shallow to deep reddish brown
to red clay soils, with a clear clay 111uv1at10n B horizon and that have
B3 horizons startlng within 150 cm depth. '

Classification: acc. to F.A.O, '74: chromic luvisols and luvic phaeozems

acc. to Soil Taxonomy '?3: typic tropudalfs and typic argiudolls.

Range fn chracteristics

Profilé'gharadteristics:

Nyandara ‘I soils are well drained; only near streams and rivers there might

be some groundwater 1nfluence, giving rise to mottling and a somewhat wor-
se drainage (moderately well dralned). Soil depth can be from 40 to over
150 cm. | | | |

4+ A horizon:.lE ~ 35 cm thick, colours are dark reddish brown to weak red
(hues 5 and 2.5 YR, vaerS'},#, chromas 2,3), a heavy clay loém to light
ciay texture and a fine subangular hiocky‘and fine granular structure.

- Bi horigon: 5 to 30 cm thick, with'polours'of dark reddish brown to red
(hues 5 and 2.5 YR,3/2, 4/2, %/3, L/4), a heavy clay texture, with a fine
subangular blocky structure and few to common moderate clay cutans.’

~ B2 horizon: 20 to 100 cm thick, with colours varying between weak red and

- reddish brown (2.5 YR 4/2, 4/3, 4/4; sometimes 4/5), a heavy clay texture

and a strong fine subangular tq,éngular_blocky structure, with abundant
strong clay cutans. R '
~ B3 horizon: 10 to more than 60 cm thick, same colours as E2 plus sone

rotten rock colours (yéllowish)"ang occasionally mottles (near groundwater

‘table), a clay texture with a fine to medium'angular blocky structure and

possibly some rotten rock gravels or stones.

Erosion: Nyandara I soils have a low erosion hazard because they are very
permeable and also have a good resistence against surface sealing. The

slopes on which'they occur are not very steep as well.

B, Environmental characteristics:’

Physiography: Nyandara 1 soils ar¢ found on two places in the hilly land-
scape of Rangwe: In the southern'part near Awundo's Village and along the

Nyandara river. These are the places'whére basalt is found in the hills of
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Réngwe. The soils occur on tops and»élopes of hills and ridges. The slope-

gradient therefore varies from OjtdliZi%y”7

Geology: Nyandara I soils are forhed;éétirely out of basaltic parent mate=

rial.

¢ . ‘Vegetation: The flora on the Nyandara I soils is the same as that on Rabuor

~so0ils, but along the Nyéndara rivqr iﬁ is more or less a riverine bush vege—'
tation. - |

Land use: o .
Most of the Ny I soiils, especi&lly'theﬂdeeper ones are used for cropland,

Only.oiong the ilyandara river relativelj~£éw s0oil is used for cultivation,
pfobably be;ause of the slope. ﬁain Crdps gfown are maize, sorghum; sweet

potatoes, beans. Beside these crops one can find a few groundnuts, some

vegetables and some frnif trees near ﬁillages.

- Similar soils

Rabuor soils are very similar to Nyandara I soils. The differences are just
few (colour, texture), because the inflﬁénce of parent material on soil
formation is quite limited in the;sdrvé& area. Often therefore, the pfe-

. sented boundaries betﬁeen Ra and Ny I sbils are very vague and their posi-

- tion isn't very certain. They shoﬁlan'tibé given too much value.

10. Nyandara 1I Series

surface in hectares: 50 ( 2.8 % of the area )

see profile Ra 16, appendix

Nyandéra II soils are Well drained dark brown to reddish brown, shallow,
often slightly gravelly clay 10am:to c1ay soils, without a clear clay illu-
viation B horizon. ' .

Classification: acc. to F.A,O« ‘74}'haplic,phaeozems and eutric and chromic

Lo A cambisols
acc, to Soil Taxonomy '73: typic hapludolls and typic eutropepts.

Range in characterisfics

A, Profile characteristics:

Nyandara II soils are well drained soils, souetimes even somewhat excessi-
vely drained, héving a depth of 30.to 100 cm. 'he surface gravelliness is

less than 30 $ and the surface stoniness isn't more than 2 %.
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-~ A horizon: 10 to 40 cm thick and'oolodfs of dark brown to dark reddish

grey (hues 7.5 and 5 YR, valu'esfjlf .'chrom'a 2), with a silty clay loam

l‘ texture, often slightly gravelly and w1th a fine subangular blocky to gra-
nular structure. T -

- B horizon: thickness from lOIto~70 cﬁ-and colours varving.between dark

brown and reddish brown (hues 7.5 and b YR, values 3,4, chromas 2,3),

(sllty) clay loam to llght clay texture, gravelly and/or sllghtly stony

and a fine subangular structure.tlhe boundary towards the .C horizon is

often 1rregular or broken, due to the tuber<like weathering of basaltic

.rock.

Special features: The same as was*steted about a possibly present weak ar-
gillic B horizon in Marando soils, counts for the Nyandara II soils., iere
could also an argillic B horizon be. présent, which however is not distin=-

gu1shab1e with fieldwork methods. j‘ )

Er051on. In contrast with the harando:eoils*with,the rather massive rotten
rock, uyandara 11 soils hdve a fa1r1y pefmeab1e rotten rock. This results
in a better subsoil dralnage, throngh_wﬁich the soil won't be saturated

soon. Therefore surface runoff 15 ‘not likely to bhappen very often. Sobthe

. erosion hazard of these soils,'ﬁoless.they are very shallow, is not high.

B. Environmental characteristics: =~ .

Physiography: Nyandara'II'soils are foond near Awundo's Village in the south-
ern part of the hills and rldges of Ranpwe, together with the Ny I soils.
Another place where ily II soils occur, are the higher parts of the slopes
(northern slopes espe01a11y) of the Nyandara river valley, So on both sites

they occur on hillslopes. The - slopes of these soils range from 3 to 15 %.
Geology: Nyandara II 50115 are derived excluulvely from basaltic rock.

Vegetation: The vegetation on Ny II soils is the same secondary vegetation
derived from Combretum woodland as'oh the Marando soils. iuch of the ori-

'_ ginal vegetation has been removed;for'egricultural use of the land.

Iand use: _ : . _ _
Most of the Nyandara II soils (50 to 60 %) is used as cropland for produ-
cing crops like maize, sorghum, grouncnuts, sweet potatoes, beans and
sometimes cassava and some fruit'tfeee nearrvillages. fhe other part of the

land is left idle or is used for cattle (and goat) grazing.,




‘Similar soils

Marando soils are éery similar to Nyandara II soils. The main differences

are the parent material and the grévelliness. The same as stated under
the section of Nyandara:I soils, about the uncertainty of the boundary be-~

f :tween Ra and Ny I soils, counts for the boundary between Ny II and Ha soils.

11, Orero 8Series

surface in hectares: 86 ( 4.7 % of.the area )

see profile Ra 18, appendix
Orero series are excessively drained, dark browa to brown, very shallow,
gravelly and stony soils. '

Classification: act.0to F,A,0. '74: eutric regosols ( lithic phase )

acc. to Soil Taxonomwy '73: lithic ustorthents.

. Range in dharacterisfics

A, Profilé characteristics:

*+ Orero soils aré excessively'drained'soils, with a depth ranging from 5 to
30 cm, depending upon the weathéring of the rocks. The surface stoniness is
‘generally high: about 50 % of the surface is covered with gravels and sto-
‘nes, but stoniness can range from about 10 % to about 80 % and at some
places solid rotten rock is crOppiné out.

'~ A horizon: 5 to 30 cm thick, with a colour ranging from dark brown to
brown (7.5 YR, values 3,4, chromaéiz,j), texture is loam to silty clay
loan, gréveily té very gravelly;vslightly stony, with a very fine granular
to subangﬁlar blqéky structurevaﬁd'é clear wavy to irregular or broken
boundary with the C or R horizon. - ‘ '

- C/R hofizoni solid hard rock wifh'véry little dark brown soil material
in the joints. |

Lrosion: As Orero soils occur on modérately steep and steep slopes and as
the soils are shallow, surface runoff can happen and could be rather rapid.
. waever, these soils still have their dense vegetation of bushes and low
trees with grasses and herbs on thé'sﬁrface, so water erosion can't be

severe,

B. Environmental characteristics:

t'hysiography: Orero soils are found on strongly sloping to moderately
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steep ridges and hills, as they odcuf ‘near Kangwe. These ridges and hills

are clearly v131ble 1n the landscape because of their slopes and undistiur-
bed vegetation. “The most shallow Orero soils occur malnly on the steep la-
teral slopes of the ridges. The slopes range in gragient from nearly level

on top of the ridges to 25 % on the steep slopes.,

Geology: Orero soils occur exéluéively‘on rhyolitic rocks, especially the

~ most acid ones (with many quartz véinsland big-quartz phenocrists).

Vegetation: The vegetation on Qreré'sQils is probably still original and
is composed out inmany trees'andjbushés, with grasses and herbs beneath

them. It could be called a buShédquodland vegetation.

Land use: . _ .
Only about 3 % of these 501ls are tllled but with poor results, due to
drought malnly. The rest of- the land is left under» natural vegetatlon and

is not used or- perhaps to a llmlted-qxtend for grazing of goats.

Similar 50115

The most simllar 50115 are Na and. Jy II SOllS. They have, however, a cam-

bic B horizon and not, as the Orero uerles, ‘an AC or AR profile., Sometimes
the boundaries between Orero and very_gravelly Ma soils are hard to deter-

mine by means of only a'soiljauger,ﬁGénerally a physiographical boundary

is drawn in these cases.
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Chapter 6 : Correlation with the East Konyango Soil Survey

In behalf of the comparability between -the Rangwe soil-~survey and the soil

survey of tﬁq.East Konyango Aféa,lwhich covers most of the Rangwe sample

area, a correlation table is given ‘of the soil series distinguished in both

‘soil surveys.

: «  Soil geries of this. report: e 'Corréspondent soil series of East Konyango:
"Aora Nam series o >.ﬂ ' Oboke sandy loam, Nyamauro loam and for

'f'a small part Nydkal sandy loam

* Akelo series » ' - - 'Nyokal sandy loam and Nyamauro loam
" Riana - Kuna series ' SR Nyamauro loam
waundo.séries . ' S ;;‘Nﬁqmauro loam
Oboke series . | ! f ‘iivRangwe sandy loam (smaller parts not se-

“perated, fall under Hyamauro loam and

Nyokal sandy loam) .

Rabuor series . . Rangwe sandy loam

" Marando series . ‘,{‘: Rangwe sandy loam

Nyandara I series V'fl“Rangwe sandy loam

* " Nyandara II series . . ;fﬁangwe sandy loam
" Orero series '-; Stony land on silicious rocks

. Alluvial soils, undifferentiated ' Not seperated, they fall under Nyamauro

loam

-It should be emphasized that the East Konyango soil-survey has been made to
. a scale of 1 : 50,000 and can be leSdeetailed of course than the present

. survey, made to a scale of 1 : 12,500, This fact limits the comparability

of both soil maps.
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Chapter 7 : Suitability Evaluation

7.a. Introduction

By no means it is the intensidn to make a complete 1and'evaluation, taking

~into con51derat10n the dlfferent 1and utilization types, the improvement

‘capacities of the land, the 1and qualities before and after these improve-

ments, the derived land suitability classes etc., as this is the work of a

.‘whble team df agricultural, economi¢a1‘and sociological experts.

lHoreover, the suitability'evaiuétion;in this repdrt'isn't a part of a land

use planning project, where it is the base for an economical land classi-~

ffication, but it has only the function of making the soil characteristics

practical for agricultural use. It tries to translate the soil attributes,

“presented in the preceding chapters,-intO'suitability classes for the pro-

duction of different crops and for ‘cattle yraZing.

_uo the evaluation will be based mannly on the 5011 possibilities (including

510pe, surface stonlness etc. ) and the crop requirements, Also some data
of the present-day’ agricultural practices in the area, like crop rotations,
use of manure or fertilizer, kind of tillape implements used etc. are

given to provide a rough framework for the suitability classes.

7eboe Suitability classification sysfem

In order to give a good picture of the féasibilitieé of the soils in the
area, a number of crops have been selected, which are grown in the area
and that can be placed in an ordgr‘of decreasing demands from their phy-
sical and pedological environment. Theée crobs are: coffee, maize, sweet

potatoes and sorghum, in this braer,of decreasing demands. An explanation

. of these crops and why they weré_dhéosen for this suitability classifica-

tion is given below.

Coffee (Coffea arabica) is a perennial crop, that needs a rather high,
fairly well distributed rainfall (about 1500 mm is considered ideal)
and a free draining, rather aeep soil with a good moisture retension

- capacity. The altitudes where cbffee can be grown range from 1200 to
2000 m above sea level. So for coffee the survey area is rather mar-
ginal, especially concerning-the rainfall. But because it is a crop
with high demands and because it occurs in the area, it is very use-

ful for the suitability classification purpose.

taize (Zea mays) is an annual cereal crop, which has specific water requi-
rements, In the first five weeks the young maize plant is wmoderately

drought resistant and is susceptible to unfavourable soil/air rclati-
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“onships (lack of oxygen). DBut after these five weeks the maize plant is

less drought resistant and needs fairly high amounts of water for

-optimal growth. It needs a wéll drained soil and cannot tolerate the

"slightest degfee of watéfloggihg.'So this crop i5 less demanding than

doffee, but still it needs qhite a lot.

Sweet potatoes (Ipomea batatus) is a perennial vine, but it is mostly

trea-

ted as an annual c¢rop. It is a very drought resistant crop and it can

grow in areas which have an average annual rainfall of 750 mmn o

I nore.

Sweet potatoes can be grown from sea level up to 2100 m. They don't

.have specific soil requirements, but they need fertile soils for op-

timal yields. So thi; crop demands less than wmaize and can be planted

on rather shallow soils, because of the drought recsistence.

Sorghum (Sorghum vulgare) is an annual cereal crop, which is very drought

‘resistant, because of its very efficient, well-branched rootsystem

and because itsvabiiity to feduce transpiration by rolling its leaves.

It needs a rainfall of 300 t§,580 mm, during its growing period

" side its drought resistence,'sbrghum withstands short periods of

waterlogging, which makesAit’hot'always unsuited to the poorly drai-

ned solls of the Riana plain} Go this crop has the widest range

soils where it can do well..

of

The suitability classes, that‘are'distinguished for the area, range from

class 1, which is well suited for all four crops.td class 7, which is un-
suited for all crops. To the last classes; from 5.5 to 7, an addition has
been givehn about the suifabilityffor the use of the land as a pasture for
extensive grazing of cattle and‘gdats. The classzes are given beiow in the
suitability classification table. .
‘Suitability Classificétion Table
suitability class coffee - . maize W botatoes sorghum
| 1l ++ ++ ++ ++
1.5 L 4 - +; ++ ++
2 4- » g ++ ++ ++
2.5 - o ++ o+ 4
3 : — - - 4 ot
3¢5 - - + 4+ .
4 - ,‘ 4 ++ o+
b5 . . ¥
5 ' - - - . - 4=

41
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‘guitability class coffee maize -  sw. potatoes sorghum grazing
55 - Ces T +- +
) 6.5 - hendandiS - ' - — - +
' ol - CoE Ll L "
b N - ] - - )
? - - - -- - -
explanation of symbols: ++ = 'well_sulted-
2 + = mouerately well suited
+= .= moderately suited
- o= 4réther ugéuited

-- = unsuited

" 7.¢. Framework and suitability'evaldafion of soil units

. Before making the actual suitabi;ityievaluation, a framework, although a

rough one will be sketched of the avérag'e kind of farm, that this suitabili-

‘ty counts for. The modal farm, that we aim at is the traditional farm as

it is found in the area, with an average size of about % hectares, with a

_rotation system with finger millet’ or malze as flrgt crops, maize, sorghum,

finger millet, beans or groundnuts as secondary crops and cassava andkweet
potatoes as last crop, whereby-usdally a few years of fallow follow.
Tilling operatibns are usuélly doné by fjembe' (Broad—bladed hoe), like
seedbed preparatlon, weeding etc. Only a minority of the peonle possess an
‘oxen plough The use of manure is neg11g1ble and commercial fertilizers

are too éxpen81ve for the modal Luo farmer in the area. The kind of maize

. that is grown is for.two-thifd-local varieties and only one-third is hybrid

méize.

_The actual classification of thé“différent soil phases is given below,

whereby the slope phases have not been classified seperately, because they
are of minor 1mportance for the tradltlonal way of cropgrowing (mechanisa-
tion has been left out of con51deratlon). Only the steepest slopes have been

taken into cohsideration; the landunifs_With'a C class slope are given half

_a:suitabili%y unit more than the,samé-soils on a A or B class slope.(except

for the Orero series). The other phases, especially the depth phase have

 ‘been evaluated seperately fdr each;SOil;séries. Generally can be stated that

,Jthe deeper the soil,the more it is sﬁitéd'td the more demanding crops. The
poorly drained soils have beenAgivén>low suitability marks, because the wa-

ter excess that is found in these soils during the rainy season has a very

limiting effect on cropgrowth. (due ‘to a lack of oxygen for rootgrowth).
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_gg;ESuitabillty Evaluation table -

soll series . soil phase u1tab111ty_1 soil series |soil phase |suitability
class . ) ‘ class

Aora Nam depth O 5¢5 Rabuor depth 1 2

| Aora Nam depth 1 | 5.5 Kabuor depth 2 3
Aora Nam depth 2 5.5 ‘Rabuor depth 3 4
Aora Nam extra wet i larando depth 1. 2.5
Akelo clay depth ci 6 - Harando depth 2 3.5
Akelo clay depth 5 ?ag: " Harando depth 3 L,s5
Akelo extra wet 7? ‘ Marando extra wet L
Riana - Kuna | clay depth ci 6-f Nyandara I depth 0O 1.
Riana - Kuna | clay depth ¢, | 7% Nyandara I depth 1 -
Riana - Kuna | extra wet ' 72 _ dyandara I depth 2 3
Rigba - Kuna | eroded ‘7b, ‘Hyandara I | depth 3 L
Awundo depth 1 5.5 lyandara II | depth 1 2.5
Awundo depth 2 5.5.. jiyandara II | depth 2 3.5
Oboke depﬁn 2 3.5§~ Nyandara II | depth 3 4,5
Obolke dépth 3 5 Orero depth 3 n7b*‘
Alluvial depth O 3 Orero depth 4 7b
Rabuor “depth o 1
Note: The 1ronstone phase hao not been talen into consideration at the sui-

tability evaluation, because often 1t ‘doesn't occur as a continuous indu-

" rated layer of big extend. In most cases it are just locally indurated

layers, so for the utlllzatlon poss 1bllit1es it is not of great importance.

Beside this the distinction between :eal indurated ironstone and a slightly

“indurated 1ayer‘of iron-manganese concretions was quite difficult in the

field. Thegfore the ironstone phase is not more than an indication that

belonging to this report.
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the bottom of'the profile is rathér“induratéd locally.

"For the dlstrlbutlon of the dlfferent SUltablllty classas over the area,

.~ . one should take a look at the sultablllty mqp of the Itangwe sample area,
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PART II : SOILS OF THE SOUTH NYANZA NORTH EAST AREA

Chapter 1 : Introduction

lia. location and extent

The South Nyanza north east area is ldééted in two districts. Most of it
lies in the South Nyanza district (Homa Bay district) and some parts, the
horth east and the south easﬁ near Riaﬂa ‘and Gasero, are located in the Ki-
sii district. Both districts belong to Nyanza province, western Kenya.

Within the districts mentioned, the‘area‘occuples parts of several locations:
In South Nyanza district: East Nyokél;'East Konyango, Gem, Kanyada, North
Nyokal, Kasipul and a very small. piecé of Kaborndo location; In iisii district:
Wanjare, plus a small piece of South uuglrangn location and in the north

east Kltutu and a small part of North Muglranpo location,.

The northern boundary of the area" 1s.formed_by tbke 0°30' southern latitude
parallel and the wesfern boundary funsﬂalbng the 34°30' eastern longitude
meridian. The east-soutﬁ'boundarygis‘an.irregular line, starting in the
norfh east near Bonyaiguba school éndjié'going south almost parallel to the
Bonyunyu - Manga road (easf of'the'nprthéfn extension of the ﬁanga ridge)
till Mwabogonko schobl. I'rom there the'boundary follows the road to Rioma,
untill it crosses-the Isanta flvcr (or its main tributary actually), from

where it follows the swamny area of thls river untill Mosocho. From FHosocho

~ the boundary has a wavy course 501ng uest "along the southern part of the

Kodara forest towards Aora hoponda rlver, where it makes a bend. south east-
wards, It follows the trlbutaplegnofvtpe Nyahdara river and continues its
wavy course somewhat east of'thé.ﬁéadﬁoéingo - Ttierio. Before it reaches
Itierio however the survey boundaryiﬁépds éouthwards, with some waves to
Gasero. l'rom Gasero to Kénga the bounﬁafy iS”formed by the fTanzania road',
a major tarmac road from Kisii to thé‘Taﬁzanian border near Isebania,

I'rom Kanga it follows the Olando fivér and furtheron the Kuja river.

The area has a surface of about 72;3dojhecthres.(about 178,700 acres).

The altitude in the area has a rather big fange. “he highest partis the
north eastern part, on top of the Maqéa5ridge extension,'wheré the altitude
is up to 1950 m (about 6500 ft)_abofe sea level. s the area is tilted from
the Kisii highlands towafds Lake’Vidtoria, the lowest part of the area is
the north western part, where the. alt tude is as lov as 1125 m ( 3750 ft ).

The southern part of the area (south west of Rongo) has an altitude of

RS 40T 2 S ERE
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: 1250 to 1400 m ( 4200 to 4700 ft ) above sea level, (see fig. 1 for location)

For more topographlcal detalls see the topographlcal maps 1l : 50,000 of
‘Gem (sheet 130/1), Kisii (sheet 130/11) and Kitere (sheet 130/111).

1l.b. People of the Area

'The district boundary between Kiéii and South Nyanza districts is also an
" ethnic boundary. It-is the Boundary'betWeen the Iuo tribe ( in South Nyanza)
and the Kisii (Gusii) tribe (in Kisii). There are a lot of differences be-
- tween these two tribes. First. of; all they are of different origin. The Luo
tribe is a Nilotic tribe, orlglnatlng from the Sudan, whlle the ¥isiis are
belonging to a bantu tribe. 1he KLSll dlstrlct is very densely populated:
200 to over 500 persons per. square kllometers. It bas a scattered popula-
tion pattern of 'villages?, cons;st;ng:of a group of huts, belonging to
one family. The average number of- chil&ren per family is eight to 'ten.

The South Nyanza dlstrlct, at least the part covered by thls so0il survey,
is much less densely populated ( 100 to 200 persons per square kilometer.
as average )e Especlally the poorly aralned areas and the north western
part, where many steep and stony 50115 .are found, are thinly populated.

'Here we find a scattered pOpulatlon pattern too, at least in the areas with

’-1mperfect1y to well drained soils.. In the poorly drained areas the populas

tion is concentrated on the somewhat better drained places (often sloping).

The average family size is lower than in the Kisii.district (about 5 chil<

- dren per family as an average)

. Both tribves practlsa a peasant type of agrlculture, but for the Kisii it is
a more permanent cultlvatlon. The Luo may shlft his cropland when he thinks
it is necessary. Also there is a. dlfference 1n crops that are grown.

Both trlbes keep cattle be51de thelr cropgrow1n and they regard the num-
Vber of it as a measure for. thelr status.'

For more details about the hlstory of the Luo tribe, see part I, section

l.b. of this report.
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Chapter 2 : Physical and Biological Environment

A2.d. Climate

. Climatic data are available from several vlaces in and around the survey

- area. For the north east reqords have been made at N. Mugirango trading
centre and at Kisii Murumba, for<the»ndrthern part at Oyugis, Kodera forest

. and at Asumbi mission and for the cehtfal and southern parts at Marindé,

'.Kamagambo and Kitere. For the lécafipp of these places, see the location

map of meteo stations (fig. 3).

Avarage monthly rainfall diagréms: -
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Erom the above given rainfali diagrams, including the average'annual rains
fall (printed in the right upper dorner), it is clear that the north east-
ern part of the survey area receives most rainfall, varying from 1500 to
2200 mm per year., ihe driest part is-thé.north east, with an average annu-
al rainfall of 1200 - 13001mm. Tﬁe'central and southern partsc of the area
have about 1400 - 1700 mm of rain per year, .

When we look at the rainfall distfibu%ion throughout the year, it is clear
that everywhere the April-kiay réinfall reaches peak values. These values
ére 33 mm per month in'the_north east to 20 mm per month iﬁ the north west,
In the north east the drier spell*iﬁ January-rebruary is not very pronoun-

~ced, while in the north west. this ary‘spéll is clearer.
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fig. 3 Location Map of meteorolo- |

gical stations.

scale 1 : 250,000

encircled is the South Hyanza north

east soil survey area.
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Temperature data are only avallable from Kamagambo, 1nd1cat¢ng mean maximum
temperatures of 26 °C and mean minimum temneratures of 18 °C. For compari-

'son also the temperature diagram. of Ki-
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W afsesim e ' 511 has been given here. The mean maxi-
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.mgxﬂyw;n. . ; mum . is here 28 °C and the mean minimum
. e s e,

~  temperdture is 13 °C. In the lower north

* : f ' ,- e - B
. » WL ‘western part of the area however, tempe-~
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TRAMING SCHOOL T T use SEED fARM N o A . N
g A o .."ratures are higher-and in the higher north .
mean minimum and mean maximum o egstjtemperatures are like in Kisii or

temperature diagrams. :eﬁen'lowef, especially east of the langa
escarpment.
The winds that are blowing in the area are usually west to north west, cary-
ing the watervapour from Lake Vlctqua up the country and producing rain-
clouds when.they have to ascend fdr‘fheiKisiilhighlands, east of the lianga
ridge. — R - '
About the evaporation some figures are‘giﬁen in part I, section 2.a.
Figures about the optimal ﬁotential»évapo—franspiration averages per month
at Kisii town and at Ahero, which lies ean of Kisumu. At Iisii the tfigures
range from 105 to 144 mm per~montﬁ;5whilefthose of Ahero range between 137
and 174 wm per month. The evapo-traﬁspifgtion of ‘the north eastern part of

the survey area, will be of the same*magnitude as that of Kisii town. l'or

the north western part the flgureuvw1ll be more comparible to those of Ahe~

ro market. So roughly the evapo- transplratlon (optimal potential) in the

Aarea_w1ll range from about 100 mm in’ the'poolest month in the north east of

" the area, to about 170 mm in the hotest:month in the north west of the area.

2ebe Geolog!

When we look at the geological map.of'fhe Kisii district, made by A. Huddle-

. ston and of which a partial copy'has been given in theé appendix, we can dis-

tinguish several formations in the.surﬁey area, forming the basement system
rocks. The youngest formation is the;Tertiary one, represented by basic la-

vas (nephelinites) and pyroclaStiqs.ﬁTh¢Se are found in the north west of

" the area, between liagena and Imbo and as somé small isolated spots, between

imbo, Kagan and Achego. Older than these lertiary volcanics is the Bukoban

formation, which is to be found inAthe north east of the area and also a

very small part around Nyachengé.'Porphyritic basalts are the earliest

types exposed (along the western boundaiy of the Bukoban formation). Going

east we reach the broad belt of.non;porphyfitic basalts. Overlying the
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basalt is a consplcuous quagélte band up to Loo m thick, which forms a pro-
lnounced cuesta in the 1and scape (hanga r:dpe) This quartzite is followed
(exposed to the east of 1t) by andesltes, but they_occﬁr almost entirely
reast of the survey area. )
In the chronological order the Kav1rond1an formation follows the Bukoban
rocks. It is of pre-Cambrlan age and ‘it occurs as rather coarse boulder con-
glomerates w1th minor intercalatlons of grlts, sandstones, mudstones or
shales. They are found at four dlfferent ‘places in the area: one west of
Magena, one west of Imbo, one south of Imbo and one extending from the Ko-
dera forest to Mosocho. .
EBlder than the Kavirondian conglomerates is the Nyanzian formation, also of
pre—Cambrlan age. It coveroithe rest of the area, with the exception of the
intrusives., Jt is composed almost entlrely of rhyolltes, andesites and ba=
salts, wlth mlnor.developmepts of tuff.and agglomerate. Rhyolites are most
important, followed by vasalt and*ﬁheﬁ'by andesite.
Through the above mentloned basement system rocks, several intrusives have
broken. The most 1mportant ones belng the granlte intrusives of Kitere
(from Kitere extending to liagena -and. hamagambo) and of Oyugis (between Oyu-
gis and Achego) Both are post—Lyanzlan intrusives. A smaller occurrence
of'granites.lies near Nyakongo. ‘The .whole of the Wanjare granitevintrusive
is supposed to be outside the surfey area. ilowever, between Sunaka (Wanjare)
and Riana>80me soils on Wanjare granite‘lieeinside the survey area.
Beside chese major intrusives, someJﬁinor intrusives are found: dolerites,
epidioritee, diorite porphyries, quertz ﬁorphyries etc.
Resuming we can say that-the most'imporﬁant types of rock in the area,-in:
order of imporfance, are: rhyolite, baeelt.;granite, conglomerate, tertiary
basic volcanics, andesite and quartz1te.

For more details see map and report of Huddleston (8).

24Ce Physiography

[

Physiographically the area’ is rather. alternately and to give a proper des-~
cription, a subd1v131on of the area has been made into ten- landscapes.
These landscapes are the followlng, _

l. Rongo flat topped ridge landsoaoe*d

..2.Riana river plain landscape R

3. Riana transitional low flat ridges landscape

4, Rodi low flat ridgelike dlssected plateau landscape

5. Asumbi ridges and hills landscape.‘
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fig 4 LANDSCAPES OF . THE )\ SURVEY  AREA
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6. Ligisa hills landscape

7+ Achego rldges and hills landocape‘

8._K1sil transitional hills and rldpes landscape
9. Kisii hllls landscape i
10.'Manga escarpment landscape

For location and extenf of the different 1andscapes, see fig. 4 (landsca-
" pes of-the area). |

Below a descrlptlon-ls glven of the above mentioned landscapes.

1. Rongo flat topped ridge landecape

This landseape is found in.the‘squth,ef the survey area, west of Rongo.

It has an undﬁlating,macrerelief‘(lateiél-sloﬁes between S and 10 ¢%). The

ridges are rafher bhigh and have flapntoés, which are covered with an iron-

stone layer, that can be'jndﬁrated ordis a looée concentration of iron-

manganese eoncfetionSL The valleys between the ridges are narrow and have
. poorly drained soils (planosolic 50118) All the ridgetops have about the

same altitude, so probably they have'been a part of a peneplain, which was

covered with ironstone (in 1iterature'described as a submiocene bevel).

The whole of this landssape is formed on ﬁhe Kitere granites. A

sketch of this landscape: R
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‘2. Riana river plain landscepe'

This landscape is found along‘the Rigﬁa.river, from lMagena to south of Asum-
bi. It has a flat to gently unduiatiﬁg macrorelief (slopes of_O -5 %).

We can'distinguish some clear plateaus, which are dissected by the Riana
river and its tributaries, that cross the plain. The edges of these plateaus
often have better drained soils, mostly with ironstone (Msga and Msm) while
the plateaus and stream valleys have poorly drained soils (Ppg and Ppm).

''he rest of the landscape is gently ﬁndulating with low flat domes (small
hills) and broad streamvalleys. Thé ﬁeSOrelief is generally slipght, only

- along rivers and streams some smallvflét terrace-like plains are found,

Aprobébly formed by erosion.
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sketch of this landscape:
ploteaw edge
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3, Riana trangitional low flat ridges landscape

This landscape occurs as a transitibn bétween the Riana river plain and the
'hilly Kisii landscape near'Kamagambo (outside the sﬁrvey area) and the
Kisii transitional landscape near Riana. It has a gently undulating macro-
. relief (slopes of 2 - 8 %). Half of the area is occupied by the well drai-
ned fiat‘ridges and the other half by broad gentlj sloping stream valleys.
From east to west the ridges decline in importance and the poorly drained
land gains impoftance. The low flat ridges and the broad valleys are inter-
lobing like a puzzle. e
sketch of this landscape.
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L, Rodi low flat rldgellke dlssectedgplateau landscape

This landscape can be found extendlnp from tiagena to imbo. It has a gently
undulatlng macrorelief (slopes 2»~ 5 %) and it consists of abkind of pla-
teau, that is dissected from many 31des by rivers and streams and at somne
places it has more the appearance of low flat ridges with broad valleys.
lowever in contrast with the Rlana tranultlonal ridges, they are covered
with poorly drained soils (Pvr)., (he ?lateau surface is rather flat, but
at some places low flat domes:(éﬁall;hills) rise above-this surface (e.p.
arpuhd Marihde). Almost the entire landscape is formed on Tertiary volcanic
rocks. . - '
sketch of this.landscapezl‘
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5. Asumbi ridges and hills landscape- ~

"We find this landscape around'ASUmBl'aodlnangwe. It has an undulating to
rolling macrorelief (2 - 10 % slopes) with some steep togs of ridges with

a rolling to hilly topography. (slopes of 16 - 30 %). “hese ridges and hills
have about the same altitude and relat;ve hight (compared with the valleys)
as the Rongo'?idges. These ridéésfaﬂd.hills don't have ironstone covers how-
ever, only often a layer of iron;ménganese concretions over the rotten rock.
The average slope has a convex top, a linear to slightly convex middle sec-
tion and a small concave bottom. Nany slope however are rather irregular,

. due to dissection by streams from many wldeS. Some ridges have clearly stee-
per tops than the lateral slopes. On - these tops we find shallow rock (exam-
plés can be fouhd near Raﬁgwe);‘Toe'ﬁolleys between the ridges and hills

are rather narrow. - D

sketch of this landscape‘f_
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6. Ligisa hill# landscape

This landform is found in the.ﬁortﬁ.ﬁestern'part of‘the survey area between
ilangwe, Imbo and Kagan, It~haé‘aﬁ uhduleting to rolling macrorelief (elopes
of 5 - 16 %), with some tops héving'e-hilly topography (16 - 30 % slopes).
This landscape is formed by réthér:steep fops, with less steep, straight.
footslopes and some less steeﬁ'ielleﬁelOpes. The tops are steep, with.con-
vex, irregular slopes (5 - 16 %, ;éoﬁetimes even up to 30 %). The footslopes
are rather straight to sllghtly concave, regular and with gradients of 5

to 10 %. The valleyslopes are stralght to slightly convex, due to incision
of the rivers (with graulents_oflaﬁ-;B “). Another result of this incision
ls the sheet and gully erosion‘thét happens on these lower slopes. Cften
the footslopes (upper hillslopes; having Iimmm soils) are not present and the
fop with the steep slopes and ehellow-roek is very hig and at its foot it
has the gently sloping valleylepes;QWith the imperfectly drained, eroding

planosols. “he ligisa landscape is formed on sdyanzian rhyolites mainly.

R LR
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sketch of this landscape:
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7. Achego ridges and hills landscape

~This landscape we find eést of Achego with a lobe towards Oyugis. It has
an undulating macrorelief (2 - 8 % slopegradients) with locally some steep
tops with folling to hiily topography (16 - 30 % siopés). It has the same
‘kind ofridgeé and hills as the Asumbi landscape. Only the valleys are broad-
er and often:have eroding soils. Hills often have steep tops and less steep,
less stony footslopes. ‘The ridges formed on Oyugis granite often have big
rock boulders scatfered on théir tops with sandy soils. The lateral slopes
‘of these ridges are covered with planosols (or solodized solonetzes).
Beside O&ugis granite, this landscape is formed on Nyanzian rhyolites and
‘andeéites‘ahd‘on dolerifes, epidiorites and¢ some other minor intrusives.
sketch of this landscape: -
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8, Kisii transitional hills and ridges landscape

We find this landscape west of Riana and Itieiio and also hetween Oyugis
and losocho. It has a rolling maerorelief ( 5 - 16 % slopes ), with some
steeper tops. It should be cbnsiderédAas a transitional landscape between
the Kisii hills landscape (in the north west of the survey area but also
east of Riana, Itierib) and the ridges and hills landscapes of Achego,
Asumbi and the Riana plain and liana transitional luandscapes. The hills
are- dominant, often with smaller or bigger shallow stony tops with steep

slopes (up to 25 %), but also the flat topred ridges are found. In meneral

they are higher (in altitude as well as in relative hight) than the ridgces
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and hills of Achego and Asumbi landscapec. Also these hills and ridges

have more deep red soils than those. of the Achogo and Asumbi landscapes.

" sketch of this landscape: 'Afflﬁ} deallons and
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9, Kisii hills landscape

This landscape is found in the no:fh'éast of the area, around Rioma, iyam-
buru and Marani. It-has a rolling-tovhil;y macrorelief (5 - 30 % slopes),
with some slopes even éteeper than 30’%{‘It-is a landscape of high and mo-
derately ﬁigh hills., These high hills often have very steep slopes (even
dver 30 %), but the moderately high hills have long straight footslopes
(up to 20 % slopegradient), w1th deep red s0ils. The valleys are rather
narrow and have poorly dralned 50113. he whole of this ldndscape is formed
on Bukoban basalts. o fw : k& Ll

sketch of this landscape: '
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10. Manga escarpment landscape

This landscape we find north of Mangé; around Isecha, It consists of an
escarpment of bare quaftzite rock'withia steecp footslope (up to 30 % slope-
gradient) underneath it. On top of_theﬁeséarpment the relief is undulating
(slopes of 2 -~ 8 %) and moderately deepAénd deep reddish brown soils are
found. The footslopes have COllUVLal material from the egcaroment and shal-

lowv brown to deep reddish soils. Lhe 1anducape is formed on the lukoban

quartzites (and cherts locally).
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sketch of this landscape:
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2.d. Vegetation

For studying the vegetation in the area, it is useful to take.a look at the
Vegetation Map of Kenya, sheet 3 (. 1 : 250,000 ) of which the relevant part
has been copiéd and this copy is given in part I, section 2.d., opposite
page 6. It is clear when we look at this map, that the north eastern part
of the area together witH a'smal1 part between Kiana and Gasero, has a ve-
getation which is differeﬁt from the rest of the area. It is a forest clea-
ring vegetation, derived from moist montane and intermediate forests. The
biggest part of the area (excépt‘for the Riana river plain and the kodi
landscapes and a great part of the valleys in the north) has a Combretum
and allied brdad-leaved savanna vegetation. The Riana river plaiﬁ and Rodi
1andécapes are dominated by grasslands and clumpgrasslands, because of
their poorly drained soils.

In the north west are some areas with intérmediate semi-evergreen thicket
vegetations, while same valleys in the ceﬁtral—northern part of the area
have a Combretum semi-evergfeén thicket vegetation. So the vegetation in
the area has a rather great range, from a moist montane forest clearing
vegefation in the north east to a semi#evérgreén thicket vepgetation in the

north west and grassland vegetations in the central west of the area.
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Chapter 3 : Land Use

To give a clear picture of the land use, especially the arable farming, it
is necessary to subdivide the aréa. The best subdivision for this purpose
- 1s the physiographic one, as it'waéjinthoddced in the preceding chapter,

So now each landscape will be reviewédifor its specific land use.

. 1. Rongo flat topped ridges: 4
Here we find a rather intensive cultlvation ‘of the land, especially on the
lateral ridgeslopes, where the 50115 are generally deeper than on the ridge-
tops. But also on:these tops arabié lépd is found. About 60 - 70 % of the
land is used for growiég crops,.Moéf iﬁpéftant are the subsistence crops
maize, sorghum, sweet potatbes, beahé énd cabbages and beside these one can
find sugar cane, groundnuts. The rest of the land is used for cattle grazing
or is left idle. - '

2. Riana river plain:

Only a small part of the area is tllled about 20 to %0 %, for subsistence -
. crops like maize, sorghum, f;nger mlllet, sweet potatoes, beans and élso
for sugar cane and incidentally grouhdnﬁts. This arable land is concentra-
ted on the edges of the plateaus énd_on the'domes, where soils with better
drainage are found. The rest of the‘a}ea, having poorly drained gsoils, has

a natural grassland vegetatidnAand:is ﬁged for cattle grazing.

3. ldana transitional low flat ridge$: _

This landscape consists for about hai£~of well drained soils on the ridpes
and the other half are podrly drainedvsoils in the-broad valleys. These
well drained ridges are cultlvated 1nten51vely ( about 70 % is tilled )

and many crops are grown: from malze, uorghum,’uweet potatoes to groundnuts
;.some sugar cane; cassava, beans etc,,The poorly drained soils are left
under their natural vegetation pf gfdss¢s1énd théy are used as grazing- land

for cattle or incidentally as crbpland*fof sugar cane.

4, Rodi low flat ridgelike dissected plateau: |
. Although this area consists for aiéréat part of poorly drained soils, the
cultivation of the land is more infensive then in the Riana river plain,
. About 40 % of the land is tilled fof'crépgrowing. Lsually veople till the
more sloping land and construct some drainage Iurrows aloum the slope to
improve the water household of thevséil. Crops erown are maize, souvghuil,
sugar cane, sowle finger millet, beans;, zome cabbages and other vepetables.
The rest of the land is used for §éttie!grazing, because it has a natural

grassland or clumpgrassland vegetation.
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5, Asumbi rldges and hills: -

Most of this area is under rather 1nten51ve cultlvatlon,vabout 60 to ?O m,
for crops like maigze,’ sorghum, sweet potatoes, sugar cane, groundnuts,
beans, cassava etc. The not-tllled area is either used for cattle grazing
or is left fallow. The steep-tops,oi rldges with their stony soils, are
unused for any agricultnrai'ecfiVity.h

6. Ligisa bills: L

Since a considerable part of:ﬁhis 1andform consists of steep, stony land
and another not unimportant parf comnrises eroded planosolic soils, which

are hard to till, the cultlvated acreage is low. the cropland is limited

to the footslopes of the stony tOys of the hills, mostly having limm soils,

‘but also 8s soils. Here one can flnd malze, sorghum,. cassava and cotton

(a small_varlety). Especially theAIv ‘soils near Kagan are used for cotton

-and foodcrops. The few grasslands'orfbuched grasslands are used for grazing

cattle and goats.A

7. Achego ridges. and hllls. _ ) )

In the western and southern part of thls area the tilled acreage is modera-
tely high. Host of the limm and_Wmm;solls are tilled and also a part of the
Ss soils. The velle&s with the‘planoeolic’soils are usually not tilled.

The crops are the same as on the Asnmbi ridges and hillé, with the addition
of cotton. In the north eastern"pnntihowener, on the Oyugis éranite parent
material, the tilied acreage'is-low;,The,cnltivation is limited to the sandy
soils.on top of the ridges, becadse:thefélonc* often have planosollike
soils, which are often erodlng._But even the sandy soils give poor yields
of the crops like sorghum, ‘some malze, ‘cassava, groundnuts and some beans.
3o of the whole of the Achego landscape 40 to SO % ; of the land is tilled

and the rest is left idle or is used for cattle and goat grazing.

8. hlsll transitional hills and rldges-

This 1andscape has more deep red 501lb,than the previously reviewed land-

forms, bat the tillage is not mnch moneFintensive as far as the Luo people

are concerned. The area that 1iee'in the Kisii district is more intensively
cultivated, due to the high populatlon den51ty. ilere about 70 % of the land whiéh’

is tlllable (excluding the shallow Lv 50115) is used as croplanJ for maize

’malnly, plus few sorghum, some. finger mlllet sweet potatoes, beans, uugar

cane etc. (some coffee on the higher placea) Jiithin the luo area, approxi-

“mately 50 % oi the land is cultlvated for maize, sorghum, sweet potatoes,

sugaf cane, some groundnuts, beans etc. The rest ic prazing land for cattle

or is unused (bushy land on Evs or Ss soils).
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9. Kisii hills:

Mosi of this landscape comprises deep'red soils, very well suited for agri-
culture, Within the South Nyanza district the area is moderately intensive-
1y tilled, about 50 to 60 % of the land, for the usual crops. The Kisii part
of this 1ahdscape is most intensively tilled for crops like maize, sweet
potatbeé, sorghum and finger millet, bananas, sugar cane locally and coffee
and pyrethrum on the highest places of the area (on the high hill south

of Nyamburu). Cattle is grazed on the few grasslands, in rivervalleys or

. some plots in the croprotation,

10. lManga escérpment:

Agriculture is found on the steep footslope and on top of the escarpment
where soils are deeper. On the footslope we find the same crops as in the

' lower Kisii hills landscape. But'the land here is not intensively tilled,

due to the rather steep slope. On tbp of the escarpment we find the crops

of the higher Kisii hills landscape, including pyrethrum.

e
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Chapter & : Survey Methods

The soil sﬁfvey‘that we ﬁade, the soil survey 6f. the South Hyanza north
east area, is a»sémi-detailéd soil ~survey to a scale of 1 : 50,000. The
methods foilqwed, were in main.lines the same as those followed at the
Rangwe sample area. The same stagés of reconnaissance, airphote interpre-
tation, fieldwork, map compilation and additional laboratory work were R
Wwerked through, - »

The reconnaissance was carried out with the aid of topographical maps

(those of Gem, Kitere and Kisii), the geological map of the Kisii district
by Huddleston and the climate and vegetation map of Kenya, sheet 3 (1:250,
000). The airphoto intergretation'iﬁ this survey eas much more important

~than in the Rangwe soil Survey,‘bedause the fieldwork in this survey was

considerably less than in the detailéd survey and only meant to check the

. interpretation units. The steps of interpretation and fieldwork followed

eachother closely, to keep the interpretation in line with the field results.
The interpretation was carried out on photoes to a scale of about 1 : 5C,000,

by means of the mirror stereoscope. For more technical details see part I,

chapter 4. The fieldwork, as was stated above, was of limited extend in

this soil survey. After having interpreted a certain area, a number of au-
gering:sites were selected, along roads or motorable tracks, to check the
inférpretation units. A rather detailed‘description of eéch augering was
made. ot only the soil characteristics, but also environmental data were
noted down. After such a day of fieldwork the interpretation was adjusted,
if necessary. In total about twélve déyé of fieldwork were used to make the
map. This is rather low for such a big area, but the main reason for it

was a lack of time. The result hereof is that the northern and norfh east-
ern part of the area hasn't been mapped very accurately. A

The map compilatioh was done by means of a sketchmaster, which enables a

kind‘of.opticai projection of the photo with the soil boundary lines, on
the topographical maps 1 & 50,000. These maps were used as base maps&or
the actual soil mab. In this way all lines were transfered to the base
ﬁéﬁs*éﬁa“é %%éﬁs%%%ant copy of these topographical maps was made. This
formed the soil mab as you can see it row.

The laboratory work after the preparation of the maps could not be carried

out, also because of a lack of time and also of manpower,
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Chapter : Soils Of The Area

5.a. Classification

The way'of:classificationiof‘the'soiisiis_different from that in the Rangwe
detailed soil survey. The concept'qfﬁsoil series has not been followed,
because the smaller scale made this imﬁ?actical. The units of the soil map
have ﬁore the character of so6il gfoupé;fincluding similar soil series of
the Rangwe éample area or other.samplefareas.‘The groups are uniform in the

main soil charaqterisfics and often ihlﬁheir physiographic positions too.

The soil ﬁnits are only subdi&ided inﬁp slope phases, whereby the following
slope classes have been used: T
' -2 %

-5%

-~ 8%
= .8 =16 %
=16'- 30 %
= over 30 %

n

fl

HoE Y QW >
I

5.b. Legend

The soilgroups have been subdivided after’their drainage class and on lower
levels after profile characteristics, Parent material, soil depth and occa-
sionally after physiographic positioﬁ.‘The legend of the soil map looks

as follows:

l. Poorly drained soils

Ppm ihDark.grey heavy compact clay soils, with a 1gached, often light grey

silt loam to clay loam topsoil, on miked parent material. (70 % pla-
" nosols + 30 % gleyic phaeozems.and gleyic luvisols).

Ppg : Greyish brown sandy loam'éoilé; with a grey, heavy cowmpact clay sub-
soil (or on ironstone), on granite parent material. (80 % planosols
+ 20 % gleysols). L

Pvr : Grey heavy clay soils, withfa;dérk grey brown light clay topsoil, on
basic tertiary volcanic roCké; (méinly pellic vertisols, some gleyic
and luvic phaeozems). A .

Pvv. : Black to dark grey heavy_cfackinghclay soils, on basic volcanic rocks.

( pellic vertisols ),
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2. Imperfectly dralned soils

Ibm :

Grey heavy compact clay solls,'w1th a bleached silty top501l often

: erodlng, on mixed parent materlal. (planosols, eroding).

Ipg :
Iv s
la

Heavy clay soils,.w1th_or withput,sandy bleached topsoil, due to

erosion, on. granite parent material. (solodic planosols, eroding).

Dark grey to dark greyish'brdwn‘hgavy cracking clay soils, on basic

volcanic rocks. (chromic vertisols).

Grey and, brown sandy to cléyey alluvial soils. (eutric fluvisols).

3. Moderately well drained soils.

Msm :

Msgl :

Msg2 :

- Fmb @

Mmm

Dark grey to dark brown shal]ow to moderaLely deep clay loam to
light clay soils, often on irons tone, on wixed parent material.

( eutric cambisols + hapllc phaeoZems ).

Dark brown to browrn, mainly shallbw;‘sandy loam to sandy clay loam
soils, on 1ronstone or rotten rock of Oy1 ris granite, (eutric ¢ambi-

sols and haplic phaeozems)

Dark brown to reddish brown, mainly shallow, sandy clay loam to clay
loam SOllS, malnly on 1ronstone, coverinw Kitere granite rocl.

(mainly phaeozems + camblsols, some luv¢sols)

Dark brown, mainly moderately deep clay soils on basic volcanic

rocks. (1uv1c phaeozems)
Reddish: browm, mainly modeyapgljrdeep clay loaw to clay soils, with
a mottled subsoil and sométimes dark grey heavy clay or ironstone at

the profile bottom, on miﬁed'parent material. (chromic + gleyic luvisols).

L, Well drained soils

Wmm

Wmg

Wd :

Mainly moderately deep,'brownlgravelly clay loam to light clay soils
and reddish brown clay soils Qith a clear textural B horizon, on mix-
ed parent material. (eutric.caﬁbisols, haplic + luvic phaeozems and

chromic luvisols).

Mainly moderately deep, darkﬂBrown,to rediish brown, sandy clay loam
to lighf clay soils, often haviﬁg a cpncretionary layer on the pranie

te parent material. (chromic luvisols and luvic phaeozems).

Moderately deep.and deep, redulsh ‘brown to red clay s oils,‘wﬁth a

. clear textural B horlzon, on qued parent material. (chromic luvi-

sols and luvic phaeozems).




,1?j“y~‘% véryidéep‘reddish brown tc red clay soils, with clear textural B ho-

yisons, on mixed parent material. (eutric nitosols, luvic phaecozems).

L5 Scﬁewhgi ekcéssively drained soils
;*‘ ;'Ss :;Mainly shallow, gravelly brown clay loam soils, on mixed parent mate-

. .f'riél. (éutric cambisols, haplic phaecozems)

6. §§¢gésiééix-d;ained soils

‘ Evsv: Very‘éhalicw-gravelly and rocky soils, on mixed parent material.

( litﬁosolé‘and regesols ).

- 5.c. Deseription of soil units (ihcluding classification acc. to F.A.0.)

1. Ppm (Poorly drained, Rlancsclic s0ils, on mixed parent material)

. Parent material: -

Probably mainly alluv1a1 maternal and/or rhyollte, basalt ‘conglomerate

(plus some dlorlte porphyry and dolerite)

» Physiography:

The maln occurrence of Ppm soils is in the Riana river plain landscape and
in the Rlana tran81t10nal low flat rldges landscape. Also we find Ppm soils
in the valleys of the Asumbi, Achego, Kisii transitional and the Kisii hills

. landscapess.

Soil characteristics:

Ppm soils are poorly drained soilé, having a very dark gréy to dark greyish
“brown (10 YR 2-4/1-2, 7.5 YR 3/1-2) silt loam to clay loam topsoil, with
jdérk,brown mottling and a fine sucangular blocky structure. Most of the

soils have a more of less clear grey to light grey eluvigtion horizon, un-
- derneath the dark topsoil, with a siit loam texture and brown mottling.-

Under this medijum textured topsoil, a heavy coumpact montworillonitic clay

is found, havin% yellowish to rcddish prominent mottling and a prismatic to
- colu;nar structure. Many of these soils have an abrupt boundary between

topsoil and heavy textured SUbsoil. On slopes of dissecting rivers, this

textural change can be vague and‘these-scils are more vertisol-like. (Aora

liam and Awundo series of the Rangwe detailed survey).
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Cla551f1catlon.

70 % eutric and solodlc planosols, probably also Fl@ylc solonetzes;

30 % gleyic phaeozems and gleyzc 1uv1aols.~

~References:

Rangwe detalled survey: 70 % Riana-Kuna series, 20 % Akeld series, 10 3 Aora
lam series. _
East Konyango soil survey: Nyokal series, liyamauro series, llarinde series,
| plus few of the Misathe series.

For profile descripfions see appendix, profiles Ra 7 and Ra 5.

Land use:

Most of these soils is left under thelr natural grassland and is only used

extensively for cattle grazing. Just few parts have been cultivated for crop-

growing (less than 10 %).

. : oorly drained, anosolic soils, on granite parent materia
2 (Poorly d d, pl 1 1 g t t mat 1)

‘Parent material:

-The parent material is mainly Kitere granite, but also few Oyugis granite.

Physiography:

Ppg soils are found'mainly in the Riana river plain landscape (on plateaus
and in river valleys) and in thé Rongo flat topped rideges landscape. fn the
latter landscape they occur in the streawm valleys and on small spots on top
of the ridges (so called 'damboes', small depressions surrounded by iron-
stone). In the Riané transitiohal landscape they occur only in the valleys

of the southern part, where granite is found.

Soll characteristics:

Ppg soils are poorly drained soils, with a_éery dark grey to dark brown top-
s0il of sandy loam to séndy clay loam texture, Under this dark topsoil a
bleached, grey to light grey eluviation horizon with sandy loam texture is
found. At 30 to 60 cm deﬁth an abrupt chaﬁge of texture, structure and co-
lour is found towards the Heavy grey montmorillonitic clay of the subsoily
which has prominent brown to reddish mottles. *here these soils ocdur on
flat plateaus of the Riana river plain, a transition is found from Ppg soils
to lisg2 soils, which are found on the plateau edges. ‘hese transitonal

soils are dark grey to grey, mottled and have a sandy loam texture. inder
these soils we find ironstone, at a aepth of 50 - 10C cm. .hese poorly to
iuperfectly drained soils have Been grouped under the Ppg unit, as an inclu-

sion of about 20 %.
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In "the v§11éyé of dissécting rivérs; the sandy topsoil might have been re- !

moved by: erosion, so they don't look like a proper planosol anymore. But

the surféce occupied by these soils isn't very large (about 5 - 10 %).

Q;a581f1catlon',

80 % dystric and solodic planosols, 20 % dystric gleysols (petric or petro-

. ferric phase) )
i T

Referenceé: A

Marongo detailed soil survey: Oiahdo series and Maraba series.

East- Konyango soil survey: Misathe series mainly, plus Nyangu series and
: _ Nyamauro series.

for profilé descfiptidn see appendix prqflle EK 1.

land use:

Iike the Ppm. soils, most of the Ppg 5011u are under their natural grassland

or clumpgnassland vegetatlon and are used extensively for cattle grazing.

In the narrow rivervalleys, some of these soils may be tilled for sugar

cane growing (less than 10 % of all Ppg soils).

. 3. Pvr (Poorly drained, vertisolic soils on low flatlzidges)

_Parent'materialz

Pvr soils have as parent material Tertiary volcanic rocks (nephelinites,

nepheline~basalts and pyroclastics)§

Phy51ography.

Pvr 50113 cover the low flat rldgetops and 1atera1 slopeu of the Rodi land-

scape. Theysare -found exclu51vely 'in this part of the survey area.

Soil Characteristics:

Pvyr soils have a very dark grey to_ve;y dark brown topsoil of ¢clay loam to
light.clay texture,'havingAa fine granular to subangular blocky structure.
The subsoil consists of dark grey heavy clay with vertic properties, slicl-
’ ensides and a prismétic to angular blocky structure. 5o0il depth can be a-
bout 50 cm on top of the ridge to more than 150 cm dowmslope. DHecause of
. the lateral slopegradient and the drainage furrows made by larmers, solls
on the lateral slopes of the ridges tend to be imperfectly drained, rather

than poorly'drained.

Classification:

70 -~ 80 ¢ 5> pellic and chromic vertisols, 20 - )O % haplic phaeozeuns.




References:

Eést‘Konyango soil survey: Rodi.sefies; Kibugo series and some parts of

| ”Ongeng.sef{es. |
For ﬁrofile'description see appendix, profile EXC 14,
- land use: . . : |
~ Farmers prefer the soils on the slopes to cultivate, because of the bhetter
- drainage (external dralnage) Usual crops to be found are: maize, sorghum,
finger millet, beans, vegetables; The_maqor;ty of the land however has-a

grassy vegetation and is used for extensive cattle grazing.

4, Pvyv (Poorly drained, vertisolic soils of the valleys)

Parent materlal. . i

The rocks on which Pvv soils are developed are Tertiary volcanic ones (ne-

phellnltes etc.) and probably_alsoAalluvlal deposits in the valleys.

Phy51ographi.

Pyv s0ils are found in the broad very - gently sloping valleys of the Rodi
low flat rldgell te digsected plateau landscape. And a swall percentapge to-

gether with the Ppm soils in the valleys of Asumbi and nglsa landscapes. '

Soil characteristics:

va soils are poorly dralned to somewhat lmperfectly dralned deep to very
deep heavy clay soils. The A horizon is black to very dark grey (10 YR 2/1-2),
- with a clay texture and a fine subangulsr blocky structure. The T horizon

is very dark to dark grey, has a heavy ‘clay texture and a strong angular
blocky and/or a prismatic structure, w1th many shining pressure cutans and

many sllckens;des. The lower B horizon or the C horizon is often calcareous.

Classification:

pellic vertisols.

References:. ,

East Konyango soil survey: Kibigori series and some of the Ongeng series.
Tor profile description see appendix,'pfofile'EKa.

Land use:

Most of the Pvv soils lie under a natural pasture and is used for cattle
grazing. Only minor parts of the area covered by these soils is tilled,

mainly for sugar cane, but also for maize and sorghun,
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5. Ipm (gpperfectly drained, E}anosqlic éoils, on mixed parént material)

Parent material:

Mainly Nyanzian rhyolites, perhaps some small parts of basalt and andesite.

Physiography: o
Ipm soils are found in the valleys of the lLigisa hills and the Achego rid-

ges and hills landscapes. They cover the gently sloping valley slopes (2-5

% slopegradient).

Soil characteristics:

These imperfectly drained soils have a siit loam to silty clay loam topsoil
with (if not eroded off) a dark grey Al horizon and a grey to light grey
(when dry) eluviation_horizon, which has brown mottling. ''he B horizon con-
sists of grey heavy compact clay, with a prismatic structure and souwe weak
vertic propérties (swelling and shrinking). In most cases we find a tran-
sitipnai soil type towards the Mmm sdils, that occur often upslope of the
Ipm soiis.-This soil type has a dark bréwn A horizon, with a less clear
eluviation horizon. These ‘browned plénosols'; as they might be called,
have been incorporated in the Ipm unit. The boundary with the kimm soilunit
is not very sharp however. Often the Ipm soils are eroded, because they
occur on a sloping landsurfaée, that gives riée to surface runoff in the
rainy season. At several places deep gullies have been formed, even taking

away the clay B horizon,

Classification:

eutric or dystric planosols and probably solodic planosols. If the A hori-

zon has been eroded off, they should probably‘be classified as vertisols.

References:
No referenceican be made to any detailed or semi-detailed soil survey.

I'or profile description see appendix, profile EXC 16.

Land use:
In general these soils are not used for cropland, only for extensive gra-

zing of cattle and goats. Only rarely crops like maize; sorghum, cotion etc.

~  are found bn_thése soils.

6. Ipg (Imperfectly drained, planosodlic soils on granite rock)h 

Parent material:

The parent rock of lpg soils is the Oyugis pranite.
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Physiographx

These Ipg 80118 are found in the northern and north eastern part of the .

Achego rldges and hills landscape, where we find these typical undulating
rounded ridges, with a sparse grass and few trees and shrubs vegetation.
Ipg soils occupy the lateral slopes of these ridges, down to the valleys.

The slopegradients lie between 4 and 8 %.

Soil characteristics:

These imperfectly drained soils have planosolic properties: a dark greyish

_brown, sandy loam topsoil, underlain by a light (brownish) grey (when dry)

eluviation horizon of loamy sand to sanddy loam texture, The Dl horizon is
often degraded: it has the same colours as the AZ horizon, but has darker
coloured clay skins on the peds, a sandy clay loam texture and a course co-
limnar structure, with réunded columntops.-mhé B2 horizon consists of dark
grey, heavy clay, w1th.some red- mottles in it. Also these soils are subject

to heavy water erosion. Not only sheet erosion, but also deep gullies are

 formed. Slnce no analytlcal data are available, it is not certain whether

these 50115 are solodized solonetzes or even solonetzes, but the morphology

of these’ SOllS favoures this oplnlon.

Classification:

‘solodic planosols and probably orthic solonetzes too. (including eroded

soils that don't fall in these groups).

References:

No reference is available to any other soil survey.

For profile description see appendix, profile EXC 20.

Land use: '
Hardly any use is or can be made of these soils. Grazing for cows is margi-
nal, due to the sparse grassvegetatlon. Goats can find a reasonable living,

however with the great danger of overgrazing and subsequent heavy erosion.

.(which happens already actually). Some people try to grow sorghuu or cassa-

va, but with poor results.

7. 1

—

(Imperfectly drained, vertisolic soils)

FParent material:

‘‘he parent rocks of this so0il unit are various: Yertiary volcanic rocks

(nephelinites etc.), Nyanzian basalts aud souwe alluvium,
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Physiography: ‘
Iv soils are found in some valleys along the northern edge of the Ligisa
hills and the Achego ridges and hills landscape. They are broad, flat valleys -

between hills and ridges.

Soil characteristics:

Iv so0ils are imperfectly drained soils, havingrvery'dark grey Lo dark brown
colours (10 ¥R 2/1 = 3/3 + 7.5 YR 3/2) in the A horizon and a heavy clay

" texture, together with a fine subangular to angular blocky structure. The

B horigon has a dark grey to dark brown colour and a course angular blocky
structure and a heavy clay téxture, together with many intersecting slicien-
sides. Soil depth can range from 100 to oﬁer 200 cm. These soils have been
seperated ftom the Pvv soils, because they have a drier moisture rerime
(ustic in the Soil Taxonomy nomgnclature) and are more brownish grey than
the Pvv soils. ' ' ‘ | » |

Classification:

chromic and pellic vertisols.

References: _
No reference can be made tq'any‘soii survey, nor has a profile description
been made of this soil unit. But the profile characteristics are, as above

mentioned, not very different from those given in profile EK2, apjpendix.

land use: o

These soils are used for the production of cotton, sorghum, maize, sweet
potatoes and vegetables. liore than half of the area of Iv soils is culﬁivaf
ted.’

8. 1 (Imperfectly drained, alluvial soils)

Parent material:

Recent alluvium of the Riana and the Misadhi rivers.is the parent material

of these soils.

Physiography:

These Ia soils occur within the Riana river plain landscape. They are found
in a rather narrow strip of land, less than 500 m wide, along the stream-

beds of the Riana and the liisadhi rivers.

Soil characteristics:

The range in characteristics of these imperfectly drained alluvial soils is
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" rather high. The colour ranges from rqddish brown (5 YR 4/2~3) to dark grey

(10 YR 3-4/1-2) and the texture ranges from sandy near the river bed to clay-
ey fufther éway f:om_the“river. totitling is commoc in all these soils, in-
dicating a temporary high groﬁndwater table,

Hemark: Because of the rathef small areca of alluvial soils, these soils

bave been indicated on the map in association with planosols (Ppm) which

are in almost the same physiographic positibn.

Classification:

eutric fluvisols.
References.'

Rangwe ‘detailed- survey. Alluvial soils, undifferentiated.

" East Konyango soil survey: Alluvial soils, undifferentiated.

For a proflle description see proflle Ra 15, appendlx.

Iand use: - _

Where these soils .occur between planosols, which have a poor drainage, peo-
ple prefer to cultivate the alluvial soils near the river. You can find
sugar cane, maize, sorghum etc., If there are well drained soils nearby,

people only use these soils as a pasture.

9. Mem (Moderately well drained, shallow to mod. deep soils on mixed par. mat,)

Parent materlal'

Nyanzian rhyolite, basalt, Kav1rond1an conglomerate and acid and intermedi-

ate intrusive rocks are the parent materials of Lism 50115.

Physiography: .
These Msm soils occur in the Rlana river plain landscape, and are found es-

pecially on edges of the plateaus in this area and on the small domes
(small flat hills) with shallow rock between the Ppm soils.

Soil characterlstlcs.

Msm soils are moderately well drained soils with a very dark brown to dark
brown topsoil, with a clay loam texture, oiten gravelly and a fine subangu-
lar blocky structure, The (cambic) B horizon, if present, has a dark brown

to dark greyish brown colour and a texture of clay loam to light clay, is

‘often gravelly from rotten rock and/or iron-manganese concretions-and has

" a fine subangular blocky structure. The soil depth is generally less than

100 cm, often even between 20 and 50 cm.

e Y |
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Classification:

haplic phaeozems mainly plus some eutric cambisols..

References: . .

Rangwe detailed survey: Oboke series.

_East Konyango soil survey: Rangwe series.

Ior proflle description see appendix, profile Ra 10.

land use: _ .
Most of the land is used as cropland (50 to 60 %) for crops like maize, sor-

ghum, sweet potatoes, some sugar cane, vegetables and groundnuts.

10, Msgl (Moderately well dralned, mainly shallow soils on grnnltc par. mat.)
' " (1 stands for Uyugis granite) .

Parent material:
Exclusively Oyugis granite.

Physiography:

Msgl so0oils can be found in the northern and north eastern part of the Achego

ridges and hills landscape. In the same landscape as the Ipg soils are found,
we :find these soils. The lMsgl soils however aren't found on the lateral

ridge slopes, but merely on the ridge tops. (having slopes between O and 4 %

Soil characteristics:

The soils of this>unit are moderately Qell drained and generally of rather
cbarae texture, ranging from loamy sand to sandy loam, sometimes sandy clay
loam. These lisgl soils are shallow in general, having colours of dark brown
(7.5 YR 3/2} moist) and brown (7.5 YR 5/2, dry). Most of the soils don't
have a textural B horizon, but some may have it, with a sandy clay loam tex-
ture. The bottom of the soils can be either composed-of ironstone or of a
cbncretionary layer on top of the rotten roék or just rotten rock. The sur-
face stoniness of these soils is comparatively high: about 5 - 10 % of the

area is covered with big rounded granite boulders.

Classification:

eutric cambisols and haplic phaeozems, few orthic luvisols.

References:
No reference to any soil survey can be made.

For profile description see appendix, profile EXC 1G.
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11, Msg2 (Moderately well drained, mainly shallow soils on granite par. mat.)
: (2 stnds for Kitere pgranite)

Parent material:

Exclusively Kitere granite.

et b L

Physiography:

Msg2 soils are found in the south western part of the Riana river plain

T et e

landscape. In the first mentioned landscape they form the edges of the pla-
» teaus and in the Rongo landscape they occur on the tous of the ridges, where !

ironstone is often covering the granlte rotten rock.

8o0il characteristics: i

Msg? so0ils are moderabtely well drained and'most of them are shallow and have i
ironstone or a non-indurated concretionary layer above the rovtten rock. &
They have ¢olours of dark brown to reddish brown (7.5 YR 3/2 - 5 ¥R 4/3)
and sahdy loam to clay loam textures, with a fine subangular blocky struc-
turé. The shallow soils don't have a textural B horizon, but the moderately

deep ones may have an argillic B horizon of clay loam to light clay texture.

Classification:

eutric cambisols, haplic phaeozems (petric or petroferric phase), plus few

. orthic luvisols.

* LReferences:
Marongo ‘detailed survey: Rongo and Riosiri series, plus a part of the Paulo

series,

Last Konyango soil survey: Magina series and partly liyanpgu series.

For profile description see appendix, profile LK 3.

Land use: 4 A

Not more than 40 % of this 1and is used for cropgrowing, due to the shallow-
ness of the soils. The rest of the land_ls left idle or is used for grazing

of cattle.

12. Mmb {Moderatelywell. drained, mainly mod.'deep soils on basic volc. rocks)

. Parent material:

‘Tertiary volcanics (nephelinites, nepheline-basalts, pyroclastics) and

Nyanzian basalts.

Physiography:

Minb soils are found in the Rodi landscape, as the small domes above the pla-
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teau and in the Ligisa hills landscape in the south western part, where ba-

-galts occur,

801lacharacterlst;cs.

These moderately well dralned soils are mainly moderately deep, but can also

be shallow at some‘placea, Their colour is very dark grey to dark brown

(10 YR 3-4/1-2, 7.5 IR 3-4/2) and textures are clayey. The A horizon has a

'granular to subangular blocky structure and a'silty clay loam to clay tex-—

. ture, The textural B horizon has angular blocky structures and a clay tex-
ture (mainly montmorillonitic clay). The B horizon can have some vertic

properties, as slickensides for instance.

Claszification:

orthic luvisols and luvic phaeozems.

'References.

East Konyango s0il survey: Bhanjl series (Bhanjl clay loam), and partly On- -

geng series.

For profile descripfion see ap;éndix, profile SN 1.

Land use: .

Fairly godd shambas can be found on the deeper soils, with crops like maize,
sorghum, bananas, sweet potatoes, béans,AVegetables etc. The shallower soils
. are often unused or are only used as grazing land. Erosion may occur on

these shallow soils,

13. Mmm (Moderately well drained, mainly mod. deep soils on mixed parent mat.)

Parent material:

Mainly Nyanzian‘rhyolite, some basalf'and perhaps andesite.

Physiography:

Mmm soils are found in the Ligisa hills and in the Achego ridges and hills
landscapes. In the Ligisa area, they occupy the footslopes of the hills,
N above the valley slopes, In the-Achego landscape they form also higher slo-

pes above the gently slo?ing valleys.

« Soil chracteristics:

These moderately well drained soils are generally moderately deep, but they
may be shallow near the boundary with the steep stony hilltops. Wheir top-
soil is dark reddish brown to dark reddish grey (5 YR 3-4/2) and has a

clay loam to light clay texture with a subangular blocky structure. Jhe
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subsoil is generally mottled, having mixed colours of redaish brown (2.5 -
5 YR 4/3-4) and dark grey (5 YR,#/l)'and a clay texture with a subangular
blocky structure. On seme places ironstone underlies the profile. Some-
times, heavy dark clay can be found at the profile bottom, which could
indicate theﬁ fhese solls once have been planosols, like .the héighbburiﬁg

solls downslope.

C13351ficatlon.'

gleyic luvisols, chromic luvisols and luvic phaeozems.

References:

No reference is.available to any other soil survey.
For profile description see_appendix, profile EXC 17.
laend use:

These soils may be used for cotton, but also for growing of subsistence
crope like maigze, sorghum, sweet potatoes, cassava, groundnuts, vegetables

etc.

14, Wmm (Well drained, mainly moderately deep soils on mixed parent material)

Parent material:

Mostly Nyanzian rhyolite, but allso some basalt, andesite and conglomerate,

Physiography:

These soils are found in many landscapes of the survey area. liost of the
soils are found ih the Asumbi ridges:and hills, the Achego ridges and hills
and in the Kisii'transitioﬁai hills and ridges landscapes. They are also
found in the Riana transitional and ligisa hills landscapes. They generally
form the tops and lateral or footslopes-of the ridges and bills.

S0oil characteristics:

These well drained soils have a topsoil of dark brown to dark reddish grey

colour and a‘clay loam to light clay texture, sometimes gravelly, with a

‘fine subangular blocky to granular structure. ihe subsoil can have a colour

ranging from dark brown (7.5 YR - 5 YR 3/2) to reddish brown/weak red

(5 YR - 2,5 YR 4/2 - 4/4) and a texture of heavy clay loam to heavy clay,
with or without claycutans and having a subangular to angular blocky struc-
ture. mhe transltlonal zone towards the rock is usually gravelly and mey

have some weak developed 1ronstone or a concretionary layer rich in dron

and manganese. Actually this unit is composed of two soil groups: the browm
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to reddish brown gravelly clay loam to light clay soils and the reddish-

brown to red clay soils with a .clear textural B horizon. They cannot' be

seperated on this map scale and therefore they have been grouped under this

soil unit, actually a4 soil association.

Ciassification‘
eutric camblsols and haplic phaeozems (group 1) and chromic luVlSO]o and

luvic phaeozems (group 2).

References: . }

Rangwe detai;ed survey: Marango and Nygndara II series (group 1) and
Rabuor and Nyandara I series (group 2).

East Konyango soil"survey: Rangwe series.

kor profile descrlptlons see. appendlx, profiles Ra 11, Ra 12, Ra 14 and Ha 16.

Iand use:

The grester part of these s01ls is used as cropland for productlon of maize,
sorghum, sweet potatoes, cassgva, bananas (on the deeper soils), groundnuts,

beans, vegefables, sometimes sugar cane. The rest of the land lies fallow

or is ﬁsed,as grazing land for cattle and goats.

15. Wmg (Well drained, mainly godérately'deep s0oils on granite parent mat,)

Parent material:

Wmg soils are developed exclusively on granite (of Kitere and of Oyugis)..

Ph151ograggx
We find these soils in the Rongo flat topped ridges 1andscape, where they

occur on the lateral ridge slopes (3 - 8 % slopegradient) and on Fidgetops,

~which are not covered with shdllow ironstone. Some small parts of the Ache-

go hills and fidges landscape (near Oyugis) also have these soils.

Soil characteristics:

. The topsoil of these well drained soils, has colours of very dark grey to

dark reddish brown (5 YR 3/1 - 3/2), a subangular blocky to crumby struc-
ture and a sandy loam to clay loam texture, sometimes graveliy. The textu-
ral B horizon has dark reddish grey to reddish brown colours (5 YR 4/2 - 4L/h,
5/k), a clay loam to clay texture, with a subangular blocky structure and
common clay cutans. Soil depth is generally between 50 and 100 cm, but
sometimes if the soft rotten rock is considered as soil, the depth can be

up to 170 cm, Often we find above the rotten rock a concretionary layer of

iron- manganese concretions,




‘Classification: | o

fchrémic 1ﬁvisols-and luvic phaeozens.

: ggfggenges-
‘_Marongo detailed survey: Paulo and Ndiwa series.
:4East Konyango soil survey: Magina series.
For profile description see appendix, profile MA 1.

land uge: ,
A fairly hig part of the ng soils are used as arable land for growing

”maize, sorghum, plus some sweet potatoes, cassava, grountnuts, beans, vege~

tables'etcetqia. The rest is left idle or is used as grazing land.

=16}fﬂg'_typll drained, moderately deep s0ils)

Phrent materlal

The parent materials of Wd soils are various: rhyolite, basalt, some ande-

site, conglomerate and quarzite.

Physlography:'

WNe fine Wd soils mainly in the Kisii hills, the Kisii transitional hills and
ridges landscape.and in the Manga'escarpment landscape. Small parts are
also found in the Riana transitional landscape. They form footslopes or
latefal slopes of hills and'ridgés, or occur in small depressions on slopes

with‘Whm soils.

So0il characteristics:

These well drained soils have an A horizon with dark reddish brown to dark
réddiéh grey colours.(E - 2. 5 YR'3/2 - 4/2), a clay loam to clay texture
~and a subangular blocky to crumb structure. The B horizon has weak red to
" red colours (2.5 IR 4/2 - #/6), a heavy clay texture, many clay cutans and
a subangular to angular blocky structure., The soil depth is more than 150
" .om, but the B3 horizon starts within 150 cm depth.

Classification:

chromic luvisols and luvic phaeozems.

References:
Rangwg detailed survey: Rabuor and Nyandata I series, the deeper soils.,
Marongo detailed survey: Machongo, iyarega, Gucha and Itumbi series and

transitional to Wv soils: Ikoba, Nduru, Muma and Kiabigori series.

For profile descriptions see appendix, profiles Ra 12 and Ra 141
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Many c¢rops are grown on these soils. Not only maize, sorghum, sweet potatoes

and finger millet, but also coffee, bananas, beans, vegetables and even py-
rethrum (on the hill south of Nyamburu) is found. Together with the Wv soils

the Wd soils belong to the best soils for’ agriculture in the area.

. 17.m§1 (Well arained} very deep soils)

Parent materlal. _

'Nyanzian rhyollte, Bukoban baoalt and some quarzite.

'M'

' These very deep soils are characterlstlc for the Kisii hills landscape,
w1th the long stralght rather steep slopes, But we find the Wv soils also

in the Kisii tran31t10nal hills and ridges landscape, where they cover the

'fbotslbpes of hills with steep, shallow tops.

So0il characteristics:

The A horizon of these soils (well drained) has a colour of weak red to red-
dish brown (2.5 YR < 5 YR 4/2.3), sometimes dark reddish brown to dusky
"red (2.5 - 5 YR 3/2-3), a light clay texture and a fine subangular blocky

to crumb structure. The B horizdn has colours of reduish brown to red

(2.5 YR 4/3 - 4/6), a fine subéhgular blocky structure and a heavy clay
texture and many thick clay cutans. The B3 horizon, having reddish brown

to yellowish red colours (2.5 YR 4/4 - 5 YR 5/6) and soume rotten rock

gravels, starts deeper than 150 cm,

Cla551f1catlon.

eutrlc nltosols, luV1c phaeozems.

References:

Marongo-defailed éurvey: Nyamborumbasi, Kitere,'Shang'aa, Nyokal, liarongo
and Nyangori series.

For profile description see appendix, rpofile EXC 1.

Land use:

The majority od these Wv soils are used as cropland (about 70 %) and a

great variety of crops can be found on them. Subsistence crops like maize,

sweet potatoes, sorghﬁm, fiﬁger millet ('wimbi'), beans, cabbage and other

vegetables, but also cash crops like coffee, bananas and pyrethrum (on the

soils with a higher altitude). . |
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18. Ss (Somewhat excessively drained, mainly shallow soils)

Parent material:

Mainly Nyanzian rhyolite, plus some andesite, basalt and Bukoban basalt.

Physiography:
Ss soils can be found in almoét every landscape, but they occur most fre-’

quent in the Ligisa, Achego, Kisii and Kisii transitional landscapes.
Mostly they form the rather flat tops of hills and ridges, with rock at
shallow depth, but also steep valley slopes can have these soils (e.g. the
vallgy of the Sare river, north west of the area). In the Kisii landscape

Ss soils are found on steep to very steep hillslopes and on hilltops.

Soil characteristics:

The soils of this unit are somewhat excessively drained, due to their shal-
lowness. The .soils have dark brown colours (5 YR - 7.5 YR 3/2 - 4/2) and

“have sandy loam to cléj loam texture and are gravelly to very gravelly.

Soil depthAis generallj less than 50 cm, but locally soft rotten rock can
be found deeper than 50 cm. For practical reasons however, soil depth

should eb considered shallow. Agricultural potentials are low therefore,

Classification:

haplic phaeozems and eutric cambisols.

References:

Marongo detailed survey: Ogembo and Kananga series (+ some of iarongo se-
ries). '

For profile description:see appendix, profile EXC 18.

‘land use:

Not more than 30 % of these soils are cultivated, with cassava, sorghum,

few maize, sweet potatoes and groundnuts., The rest of the land is left idle.

19..Evs (Excessively drained, very shallow soils)

Parent material: o

Nyanzién rhyolite (plus perhaps some basalt and andesite) and Bukoban basalt.

Physiography:

Most of the Evs soils are found in the ligisa hills landcsape, where they
form the steep hilltops. A smaller quantity of these soils can be found

in the Kigii, Kisii transitional and in the Achego landscapes, where they
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usually are found on the hilltops, but also occasionally on very steep

'hlllslopes. In the Asumbi ridges landscape we find them on ridgetops or
Ahllltops too.

Se. l;characterlstlcs.'

Evs soils are exce551ve1y dralned solils w1th a darlt brown to dark reddish

-brown cplour and a very gravelly, slightly stony 511t loam to clay loam tex-

ture. Structuré is fine subangular blocky to granular. The soil depth is

usually less than 20 cm. The surface stoniness is 40 - 60 % and the rocki-

- ness (rock outcrOps) 0 =5 %,

Cla551f1catlon:

eutric regoaols (llthlc phase) plus few lithosols.

References:

Rangwe detailed survey: Orero series.

East Konyango soil survey: Stony land on giliceéous rocks.

For profile descrlptlon see appendlx, profile Ra 18.

Iand use :

No use can be made of these soils actually, because they are too shallow

and rocky and/or too steep.
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Chapter 6 : Correlation with the East Konyanso So0il Survey and with the

Overall Kisii Mapsheet Legend.

In:order to enable a coumparison of the data of this report with those of
the Bast Konyango soil-survey, carried out on a scale of 1 : 50,000 in the

1até 1950's, a correlation table is given'belowr

Correlation Table

Soilgroups of this survey: - Soil series ol the lbast Honyango survey:
Ppm - Hyokal, lyamauro and ilarinde series

(plus soue of the lidsathe series).

Ppg - lisathe, llyangu and some of the liyamauro
series.
Pvr - Rodi and Kibugo series (plus minor parts

of the Ongeng and Ubeiro series).

Pvv , - Kibigori series (+ few Ongeng series).
Ia . - Alluvial soils, undifferentiated.
. Msm - Rangwe (sandy loam) series (plus come of

the lMagina series).
Msg2 ' - Magina series plus minor parts of the

lyangu series.,.

Mmb ‘ - Bhanji (clay loam) series.
Wmm - ~ Rangwe (sandy loam) series.
Wng ' - Hagina series.

Evs . - Stony land on siliceous rocks.

Note: The soil groups that are not listed in the cofrelation table are
either not found in the area covered by the Bast Konyango survey or they

don't have an equivalent soil series.in that soil survey.

As the legend symbols used for the South Nyanza north east soil map, differ
from thosé of the provisional legend of the'complete i{isii mapsheet ( cover-
ing the topographical mapsheets 130/1, II, III and IV ), a conversion table

is given below,
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: i Syphol : \ Nyange fggﬁkﬁqy: . Symbols of prov. legend of Kigii mapsheet:
' Ppm - PeM; (+ RwC + KvwG,)

Pjg :.i S ”“ff - ‘A PeG (+ RwC)

L L PvV,
. A .‘: ' Cy T val

f
i : ,

‘i Ipm -~ P - RwC ( B and C slopes )
|

158 | L L - RwC ( B and C slopes )

Msg2 = . - RsmG, (+ PiM)

; Wom . o - - .Rli + RmM2
Wog T -  RmG
‘Wda , - RmM

59 Kli (+ KmQ)

Wy ' - Kk, , K46 (+ Kdq)

Se : - ' RssM, Kss

_Evﬁ L o - Rsp, . Ksp
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Thé following profile descriptions are found in this appendix:

& Profile: description found on page:
L ® Ra 1 78
S Ras &4
f L R X
3 Ra 10 . 8
\ Re 11 o 83
Ra 12 85
Ra 14 - 87
: Ra 15 88
Ra 16 89
‘ Ra 17 - 90
| Ra 18 91
j EXC 1 S
EXC 13 9 :
© ExC 1b- | 9 | | |
EXC 16 - 95 ‘
« EXC 17 % .
EXC 16 97
EXC 19 98
EXC 20 ' ' 99
SN 21 .. 100
MA 1 101
K1 ' 102
EK 2 104

EK 3 105

Behind these profile descriptions you can find a copy of the geological map

of the Kisii district (partly)'made by A. Huddleston.
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Pgofile Ra 1

Representative for: Aora Nam eeries.

Glassificatiqn: acc. to Soil Taxonomy 1973: typic tropudalf.
acc. to F.A.0. 1974: gleyic luvisol.

i Location:‘In valley of Aora Nam river, near crossing with road Rongo-Rangwe.
“. '%. coordinates: 34°35'31" E, 0°42'09" S ; altitude: 1347 m (4490 ft)
described by R.F. Breimer on 25-6-1975.

?;f *  Physiography: diSsected plateau, land unit: lower part of dissection slope.
petrography: Nyahzian rhyolites (and dellenites).
.vegetationi.GO % grasses, 20 % trees and shrubs, 15 % herbs and 5 % bare ground.
land uset extensive grazing. . ‘
drainage class:’ﬁoorly drained.
Wi. - éoil fauna: hfgh activity'of,ants, worms,- termites etc., in upper 50-70 cm,
' root distribution: O = 30 cm: few fine, abundant very fine

A ‘ 30.- 120 cm: frequént very fine, few fine

120 - 170 cm: few very fine '

Profile characteristics:

Ay 0 - 20 cm Very dark greyish brown to very dark brown (10 YR 3/2 - 2/2)
when moist, light clay; yellowish brown mottling (10 ¥R
& ' 5/4), common,-fine faint; moderate fine and very fine
subangular- blocky and very fine granular; many fine and
very fine, féw‘medium biopores; hard, very friable, slight-

ly sticky, slightly plastic; clear and wavy boundary.

B2lt 20 - 585 cm Dark grey (10 ¥R 4/1) when moist, heavy clay; comuon,
| fiﬁe, distinct yellbwish brown (10 YR 5/6) mottling;
s@rdhg coarse angular blocky, consisting of medium and
- fine stfong angular blocky peds; abundant, strong clay-
humus cutans and many intersecting slickensides; many very
fine and common fine biopores; extremely hard, friable,

sticky and sl. plastic; gradual, wavy boundary.

B22t 55 ~ 110 dm Dark grey (10 YR 4/1) when moist, heavy clay; few, fine,
B faint’yeliéwish brovn (10 YR 5/6) motiling; strong coarse
and medium angnlar bddcky, congisting of fine angular
blocky peds; abundant strong clay-humus cutans and inter-
secting slickensides (ddarker coloured than the matrix);

few fine and very fine biopores; same consistence as B21t;

gradual and wavy houndary.
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B3 110 - over 170 cm Grey (5Y 5/1) when moist, heavy clay; olive (5Y 5/6) and
greenish mottling, comwon, medium, distinct; strong very
coarse angular blocky, consisting of medium and fine ange-
ular biocky peds; abundant strong clay cutans and inter-
secting slickensides; few very fine biopores; extr. hard,

friabie, sticky, slightly plastic consistence.

Note: pit depth was 170 cmj; the Al horizon was at one place tonging into the B2lt.

Analytic data:

depth:  sand  silt clay org. C CEC Na K Ca  *Mg
0 - 20 1% 33 . 53 L 2.b 30,1 2.2 0.3 15.4 8.3
30 - 40 23 14 63 1.3 39.9 3.0 0.3 19.6 14.1
60 - 70 10 30 - 60 0.6  53.6 2.9 0.3 29.3 21.7
90 = 100 6 7 87 0.3 56,8 3.2 0.3 30.5 2z.6
120 - 130 20 . 4 76 0.2 54,7 6.3 0.5 25,0 21.7
160 - 170 18 - 20 62 0.1 48,2 4,2 0.4 27.6 20.8

Profile Ré<§

Representative for: Akelo series.

. Classification: acc. to Soil Taxonomy 1973‘ abruptic argiaquoll.

acc. to F,A,0. 1974 gleyic phaeozem.

.Locatlon. On plateau south of Riana river, next to the Rongo-Rangwe road.:
. coordinates: 3k4° 35' 30" E, 0°41'13" S ; altitude: 1365 m (4550 ft)

described_by R.F, Breimer on 4-7-1975.

 Physiography: dissected platééq, land ﬁnit: top of plateau.
petrography: Nyanzian rhyolites (and dellenites).

vegetation: 55 % grasées,-ao % trees and shrﬁbs,-20 % herbs, 5 % bare ground.
land use: extensive érazing.
drainage class: poorly drained. . _
soil fauna: moderate activity of ants, worms, termites etc. in uposer 30 cm,
root distribution: O-«= 30 cm: abundént very fine, frequent fine, few med-Lum
30 ~ 60 cm: abundant very fine, coummon Ifine
- 60 «100 cm: common very fine

over 100 cm: few very fine

Profile characteristics:
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AL O - 25 cui Very dark brown (10-YR 2/2) when moist, dark grey (10 YR 4/1)
) wheh‘dry, silt loam, with light brown soft bricklike pieces;

,moderate very fine subangular blocky ; many very fine, corumion

fine and medium biopores j hard, friable, slightl& sticky and

§11ghtly plastic ; abrupt, wavy boundary.

B21t 25 - 60 cm v‘e'x%yf daﬂ: brown (10 YR 2/2) when moist, very dark greyish
' brown (10 YR 3/2) when dry, heavy cléy,‘with comiion fine dis-
tinct Srdwnish yellow (10 YR 6/6) mottles ; strong fine and
very fine angular blocky peds inside weak coarse prismatic
structure elements ; abundant stroug clay-humus cutaﬁs and
abundant strohg interéecting slickensides ; many very fine,
few fine biopores ; ektr.'hard firm, slightly sticky and sl,.

plastlc H clear to gradual wavy boundaxy.

B22t 60 - 95 cm Greyish brown (10 YR 5/2) when moist, greyish brown (7.5 YR 5/2)

when dry, heavy clay, with many fine very . - faint light

- yellowish brown (10 YR 6/4) mottles ; strong fine angular
'biocky'; abundant strong clay cutans abﬁndant étrong.inter- o
éecting slickensides ; common very fine, few finc bicpores ;
extr, Hafd, firm, sticky and slightly plastic ; clear smooth

boundary.

BC 95 - 170 cm Mixed colonfs: whitish/greenish with yellowiéh brown and

C black staining, gravelly to very gravelly clay ; masuive stuc-
ture ; few very fine biopores ; very hard, firm, slightly
sticky and SIightly to non-ﬁléstic ; few-lime,ts be heard

on &pplying HC1.

Note: Pit reached a depth of 170 cm and the lower part of the BC horizon could

be considered as rotLen rock ( C horlzon ).

Profile Ra 7

Representative for: Riana - Kuna series.

Classification: acc. to Soil Taxonomy 1973: abruptic tropagualf (actually it
should be called a tropical albagualf).

acc. to F,A,0. 1974: solodic planosol.

Location: About one km east of the Rongo-Rangwe road, just north of the Riana
river,
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coordinates: 34°35'48n g 0'40'12Q S ; altitude: 1362 m (4540 ft).
described by R.F, Breimer on 12-7-1975. ’

Physiography: élightly éloﬁing plain, sloping towards the Kiana river.

pefrography: Nyanzian basalt (or perhaps old alluvium), .

vegetation: 60 % grasses, 20 % trees and shrubs, 10 % herbs, 10 % bare ground.

land use: extensive grazing. ,

drainage class: poorly drained.

s0il fauna: high activity of ants, worms, termites etc. in upper 40 cm,

root distribution: O ~ 40 cm: abundant very fine, frequent fine, few medium
4O - 75 e¢m: abundant very fine, common fine.

75 =150 cm: common to few very fine
Profile characteristics: '

Al 0 - 7,cm Dark grey to grey (10 YR 4~5/1) when moist, silty clay loam;

moderéte_very fine subangular blockj ; many very fine, com-~ .

" mon fine and few medium biopores ; slightly hard, very fri-
able, slightly sticky, slightly plastic ; clear and smooth

. boundary.

A2 7 - 4O cm Light brownish grey (10 YR 6/2) when moist, silt loam, with
many fine distinct dark yellowish brown (10 YR 4/4) mottles;

moderate, very fine subangular blocky ; many very fine, com-

mon fine, few medium biopores ; slightly hard, very friable,

slightly sticky and slightly plastic ; abrupt wavy boundary.

"B21t 40 - 75 em  Dark gréy (10 ¥R 4/1) when moist, heavy clay, with many fine

prominent yellowish brown (10 YR 5/8) mottles ; moderate
coarse prismatic, consisting of strong fine angular blocky
‘peds ; abundantlstfong clay-humus cutans §; many very finc,
few fine bibpores ;s extr, hard, friable, sticky and plastic;

gradual wavy boundary.

B22t 75 - 120 em Dark grey (10 YR 4/1) when moist, heavy clay, with common

~medium distinct yellbwish brown (10 YR 5/8) mottles ; strong

very fine'angular blocky ; abundant strong clay-humus cutans

and abundant strong intersecting slickensides ; common very

fine biopores ; extr. hard, firm, sticky and plastic; gradu-

al, slightly(wavy boundary.

B3 110 - 150 c¢cm Dark grey to grey (10 YR 4-5/1) when moist;'ciéy,_slightly
gravelly from rotten rock, with yellow (5 1 7/8), yellowish

brown and black staining ; strong very fine anpgular blocky;
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comnon moderate clayskins and few moderate slickensides ; few

#ery'fine biopofes H extr. hard, firm, slightly sticky, plastic.

Note. the Bzat was found as dry and compact clay and the transition from the A2

to the B2 horizons was marked by many 10 ¥R 5/8 motiles.

« Analytical_data;

depth: ~  sand  silt clay org. C CEC Na

K Ca lg

< 0-7 10 55 35 2.6 15,1 0.7 0.3 5.5 1.7
10 - 30 10 75 15 2.k 12.3 1.6 0.2 3.9 0.5

50 - 70 4 15 81 1.2 37.9 h.o 0.7 13.8 3.7
90 - 100 .5 0 95 0.6 39.0 1.7 0.6 15.1 5.5

6.1

130 - 140 11 66 23 - 0.2 . 30.7 .8 0.6 16.1

Profile Ra 10 .
- Representative for: Oboke éerjep.
Cla351f1catlon. acc. to Soil Taxonomy 1973: typic hapludoll
_ : acc. to FoA.O0. 1974: haplic phaeozem
Location: Oboke market " just beside the Rongo-kangwe road
coordinates: 34° 35'16" E, 0°38'54" 8§ ; altitude: 1350 m (4500 ft).
descrlbed by R.F. Breimer on 11-8- 1975..

~Physlography: ”footridge" of Kuna hill, higher as slightly sloping plains.,
"petrography: Nyanzian rhyoliteé (and dellenites).

vegetation: 30 % grasses, 30 % herbs, 30 % shrubs, trees 10 %.

land use: idle land (perhaps only for grazing'of goats) .

drainage class: moderately well drained.

5011 fauna: relatively hlPh act1v1ty of ants, termites etc. in upper 50 cm,
root distribution: O - 50 cm: abunddnﬁ very fine, frequent 11ne, few medium

 and very few coarse '

- 50 - 95 cn: freQueht very fine. very few fine

I'rofile characteristics:

Al O - 29 em Very dark greyish brown (10 YR 3/2) when moist, gravelly clay
' loam ; moderate very fine subangular blocky and very fine gra-
nular ; common very fine biopores ; soft, loose to very friable,

slightly sticky and slightly plastic ; gradual wavy boundary.
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AB 29 - 46 §m, ?ark brown (7.5 YR 3/2) when moist, very gravelly clay loam ;
" moderate very fine subangular blocky and few fine granular ;
comnion to few very fine biopores; soft, loose, slightly sticky

and éiightly plastic ; gradual wavy boundary.
B3 46 - 95 cm 'Dark brown to brown (7.5 YR 4/2) when moist, very gravelly
- Iy ¢lay loam (gravels small and big, light brown coloured) ;
‘ moderate very fine granular to subangular blocky ; few very

fine biopores ; soft, loose, slightly sticky and slightly
plaétié H grédual‘whvy boundary.

] 95 -~ 120 cm Mixed colours: brown (10 YR 5/3) mixed with black and vellow
(10 YR 7/8) rotten rock staining, very gravelly, slightly
stony silt loam ; massive structure ; biopores only in joints;

extr. hard (rocky) consistence.

 Note: Ironstone occurs very locally from 50 - 120 cm depth, but not at tie
place of deséription. On these places you can find ironstones and boul-

ders, developed on top of and partly mixed with rotten rock gravels,

# Analytical data:

depth: sand’ silt clay org. C " CEC lla K Ca TS

»> O hnd 25 L"O 29 31 ’ ZOL" 1905 206 005 2-9 3.1
30 - 4o 32 30 38 e 14,9 3.2 0.3 10,0 1.0
60 - 80 L 29 30 .5 11.1 5.0 03 6.6 1.k
100 - 110 38 58 4 . 14,6 2.1 0.3 12.2 1.9

Profile Ra 11

|
Representative for: Marando series.

Classification: acc. to Soil Taxonomy 1973: typic hapludoll
acc. to F.A,0, 1974: haplic phaeozem o
Location: approx. 3 km south of Rangwe, next to the road from .longo to Rangwe.
coordinates: 34°35'11" E, 0°37'25" S ; altitude: 1365 m (4550 ft).
- described by R.F. Breimer on 15-8-1975. '
Physiography: ridges dtdsected by rivers, land unit: hillslope.

petrography: Nyanzian rhyolites (and dellenites).

vegetation: trees and shrubs 30 %, grasses 40 i, herbs 10 5, bare ground 20 %,

land use: cropland for maize, sorghum etc,
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drainage class: well drainedj
soil fauna: in upper 59 cm high aétivity of ants, termites,worms etc., from
50 to 75 cm moderate activity and deeper than 75 cm no activity.
root distribution: 0 - 35 cm: abundant very fine, common fine, few medium
, 35 ~ 75 cm: common very fine, very few fine
« _ 75 =125 cm: few very fine

over 125 cam: no roots.
Profile charscteristics:

A1l 0 - 22 cm Dark brown (7.5 YR 3/2) when moist, gravelly light clay ;
' ' moderate fine and very fine subangular blocky and very fine
granular ; ﬁany very fine, few fine and medium biopores ;
.,héra, friable, slightly sticky and slightly plastic-; broken
- boundary.

Al2 22 - 35 cm Dark brown (7.5 YR 3/2) when moist, very gravelly light clay,
gravels giving'yellowiéh orange, black staining ; moderate fine
and'vefynfine)sﬁbangular blocky and very fine granular ; many
ver& fine, few fine and medium biopores ; hard, firm, sticky

and slightly plastic ; gradual wavy boundary.

AB 35 -~ 56 ch >Brown.td dark brown (7.5 YR 4/3) when moist, mixed with yellow-
» ‘ | ish oraﬁge andiblack rotten rock colours, very gravelly light
clay (smali gravéls)i; wealk very fine angular to subangular
blocky ; mény very -fine, few fine, mediui andieoarse biopores;
very hard, firm, sticky and slightly plastic ;-gradual and

wavy boundary.

B3 56 - 75 cm  lixed colours: brown to dark brown (7.5 YR 4/3) frow soil,

. plus yellowish red (5 YR 5/8) and black froﬁ rotten rock rpra-
vels, very gravelly (small and bigger gravels) clay loam ;
modérate fine and very fine subangular blocky ; common fine
and very fine bieépores ; hard, firm, sticky and slightly
plastic ;Agradﬁal wavy boundary.

Cl . 75 - 130 cm Predominantly yellowish red (5 YR 5/8), with dark brown
(7.5 YR 3/2) in the joints. ; macssive structure ; pores only
in the joints.

Cc2 130 - 150 cm _Predohinantly reddish yellow (7.% YR 6/0), massive Plimhtly

soft to hard rotten rock (more tough than Cl), no pores.
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" Ana lytical data:

débth: " sand silf clay org. C CEC Na K Ca g

0 - 20 41 18 b1 . 1.9 21.7 2.0 0.8 15,4 2.7
25 - 35 M 10 L9 2.4 18.4 1.4 0.4 14,5 3.0
bo - 50 34 14 52 1.7 15.2 2.7 0.4 12,9 2.1
60 ~ 70 27 L6 27 0.8 12.2 2.7 0.5 12.9 3.3
90 ~ 110 34 = 32 3407 0.4 13.0 2.7 0.5 12.2 5.5
130 - 140 40 - 51 9 0.2 - - - - -

Profile Ra 12

Representative for: Nyandara I series.
Classification: acc. to Soil’Taxonomy 19735 typic tropudalf

acc. to F.A.O,. 197h- chromic luv1sol

' Locatlon beside the road from Rangwe to Oyugis, north of the Nyandara river

valley.
coordlnates. 34 35'30" E, 0°35'371 g 3 altltude: 1284 m (4280 ft).

described by R.F. Breimer on 30-8-1975.

Physiography: bills, dissected by rivers and small streams.
land unit: lower part of hillslope.

petrography: N&anzian basalt. A

vegetation: grasses 40 %, trees 30 % shrubs 20 %, herbs 10 %.
land use: extensive grazing.

drainage class: well drained.

soil fauna: high activity of termites, ants,_worms etc. throughout the whole
profile.
root distribution: O - 40 cm: abundant very fine, frequent fine, comron medium

40 - 85 cm: frequent very fine, common fine, very few medium

85 =140 cm: common very fine, -few fine, very few medium

Profile characteristics:

‘Al 0 = 22 cm Dark reddish brown (5 YR 3/2) when moist, clay loam to lisht

clay ; moderate fine and very fine subangular blocky and
fine and very fine granular ; many very fine, few fine, medium
and coarse biopores ; hard, very friable, slightly sticky and

slightly p;astic ;3 clear and smooth houndary.

AB 22 - 39 cm Dusky to weak red (2.5 YR 3-4/2) when moist, light clay, with

common fine distinct black mottles from iron-manpganese cutans ;




B21lt 39 - 85 cm

B22t 85 .- 120 cm

- B3 120 - 140 cm

Analytical data:

depth: . sand
‘ 0-20 29

25 = 35 27
. 50 - 70 26

" 90 - 110 21
120 - 140 30
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moderate to strong fine and very fine subangular Blocky and

»moderate very flne granular ; common moderate clay cutans

plus few“moderatebto strong clay-iron.manganese cutans ; many

- very . fine,'few fine, medium and coarse biopores ; hard, fria-

ble, slightly stlcky and slightly plastic ; gradual wavy boun-
dary. .

‘Weak red to reddish brown (2.5 YR 4/3) when moist, clay, with

thevsgme bl@ck mottling as AB horizon ; moderafe to strong
fine_and vgry'fine subangular blocky to angular blocky ; ab-
undant strbﬂg_claj cutans and common strong clay-iron-manga-
nése:cufané + wany very fine, few fine, mediui and coarse
biopores, very hard, firm, sllghtly sticky and plastic ;
gradual wavy boundary.

Reddish brown (2. 5 YR 4/4) when moist, clay, with the same
cutan mottl;ng as the B21lt horizon ; strong fine and very
fine subanguiar blocky and strong fine and very fine granular;
cdmmon strong clay cutans an& few moderate clay-iron-mangane-

se cutans ; many very fine, few fine and medium, very few

- (very) coarse biopores ; hard, friable, slightly sticky and

plastic ; gradual wavy boundary.

Reddish brown (2.5 YR 4/4) when moist, clay, with many fine
distinct black mottles (from cutans as well as from concre-
tions of iron-manganese) ; structure, cutans, porosity and

consistence same as B22t ; slightly gravelly from iron-manga-

nese concretions.

Note: at 140 cm depth the present groundwater table was found.
It should be . emphasized that this profile is a rather wet variant of the centzal

concept of the Nyandara I séries.

silt clay org. C CEC Na K Ca Lig
31 4o 2.1 15.3 3.5 0.1 10,3 2.1
31 k2 1.9 11,1 3.3 0.5 7.4 2.5
2L 50 1.0 13,1 1.3 0.4 7.1 4.k
14 65 0.7 13,1 0.5 0.4k 7.1 4.7
19 -51 0.6 o 11.5 Ol O.4 11,53 5.2
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Profilg Ra}l#.

Representa{ive for: Rabuor series,
Classification: acc. to Soil Taxonomy 19735: typic argiudoll
acc. to F.A,0. 1974: luvic phaeozemn. '

Location: about 200 m west of the Rongo-Rangwe road, about one km north of
_ _— Awundo's Village.
coordinates: 34°35104" E, 0°37'22" S 3 altitude: 1363 m (4545 ft).

déécribed by R.F., Breimer on 2-9-1975.

Physiography: ridges, diésected'by‘rivers, land unit: hillslope.
petrography: Nyanzian rhyoiitesA(and dellenites).

vegetation: 30 & gfaéées, 30 % shrubs, 20 % trees and 20 % herbs. .
land usé: grazing, neit to.a large maize and beans plot,

drainage class: moderately well drained. .

soil fauna: high aétivity of worms, ants, termites etc, throughout the whole

_ . profile.
root distribution: O - 30 cm: abundant very fine, very frequent fine, few med.

30 - 60 cm: frequentvfiﬁe and very fine, very few medium
60 - 90 cm: c@mmoh-very fine, very few fine

90 -180 cm: few very fine

Profile characteristicss

A1 O -~ 15 cm Dark brqwn-(?JS YR 3/2) when moist, cléy ;Amodefate very fine
' - subangular blocky and very fine granular'; many very fine, few

fine, medium:and coarse biopores ; hard, very friable, slightly

sticky and slightly plastic ; clear smooth boundary.

A3 15 - 26 cm  Dark brown;(7;5 YR 3/2) when moist, slightly gravelly light clay;

moderate fine and very fine subangular blocky and very fine

granular ; many very fine, few fine, medium and coarse biopores;

hard, friable, slightly sticky and sl. plastic ; clear smooth

boundary;

Bl. 26 - 60 ecm  Dark reddish brown (5 YR 3/2) when moist, heavy clay ; moderate
4 very fine and fine subangular blocky ; common moderate clay cu-
tans ; many very fine; few fine and medium biopores ; very hard,

firm, sticky and sl. plastic ; gradual, slightly wavy boundary.

B2t 60 - 90 cm Weal red (2.5 YR &4/2) when moist, heavy clay ; moderate fine

and very fine angular to subangular bloclky ; abundant strong

clay cutans and common clay~humus cutans ; many very fine and

few fine bidpores 3 very hard, firm, sticky and plastic ; gra-

dual wavy boundary.
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B31 90 - 120 cm Weak red to reddish brown (2.5 YR %/3) when moist, mixed with
V common fine aistincb black-yellow mottling (from rotten rock
gfajels or concretions) , slightly gravelly clay 3 moderate
fine'and very fine subanpular blocky ; comwon strong clay cu-
téns H many ﬁery fine, few fine and mediun blopore ; very hard,

firm, sticky and plabtlc 3y diffuse wavy boundary.

B32 120 - 180 cm. Weak red to reddish brown (2.5 YR 4/3), with more of the saume
' ' mpftliﬁg as 331, gravelly (from rotten rock) clay ; strong fine
and'verj'finé angular biopky ; abundant strong clau cutans ;
. Few fine énd very fine biopores ; very hard, firm, sl. sticky

and plastic.

Note: the B31 hdrizon seems to have more biological activity than the B2t horizon.
It should be emphaslzed that this proflle is a rather wet variant of the central

concept of the Rabuor series.

Analytlcal data:

depth: sand silt clay - org. C CEC Na K Ca Mg
0 - 15 20 33 47 2.4 18.5 0.4 0.7 11.3 5.2
15 - 25 21 30 49 2.3 17.3 0.3 0.4 12.5 2.4
40 -50 19 15 66 1.1 18.7 0.4 0.k 13.2 3.6
. 70 - 80 20 11 69 0.8 16,9 1.3 0.4 12,5 3.3
100 - 110 19 o 81 0.8 18.9 1.5 0.4 11.9 3.9
140 - 160 15 25 - 60 Ok 17.4 0 1.1 0.6 12.5 3.6

Profile Ra 15

'Representativé for: Alluvial soils, undifferentiated.
Clasalflcatlon‘ acc. to Soil Taxonomy 1973: aqujc eutropept
acc., to F,A.0., 1974: eutric fluvisols
Location: in the Riana river valley, about 300 m east of the kongo-Rangwe road.
coordinates: 34'35'30".E, 0°L0'23" § ; altitude: 1341 m (4470 ft),
described by R.}'s Breimer on 22-9-197Y5.

Physiography: river plain (valley), land unit: river bank levee,
petrography: Nyanzian basalt (probably), covered by recent alluvium.
vegetation: probably originally bushy.

land use: cropland for maize, sorghum and sugar cane.

drainage class: impeffectly drained.
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soil fauna:- high activity of ants, worms and other small insects, especially
, in the upper 85 .cm. - ‘
root distribution: 0 - 35 cm: abundant very fine, counmon fine, very few mediun

- . . 35 ~ 85 cm: very frequent very fine, feﬁ fine

over 85 cm: frequent very fine, very few fine

Profile chagacferiétiés: .

IA o0 - 35 cm\' Dark reddish grey (5 YR 4/2) when moist, silt loam, with

- blackish mottles, coﬁmon, fine, faint ; weak moderate .and fine
supangular b;ocky and very fihe granular ; many very fine,
common fine andAfew medium bioporesz ; slightly hard, very fri-
able, slightly sticky and slightly plastic ; gradual wavy
boundary. )

IB 35 - 83 cm ﬁeddish brown (5 YR 4/3) when moist, silt loam to silty clay

' ioam, with common fine faint blacitish mottles ; moderatc me-

"dium and fine subangular biooky ; many very fine, common fine,
few medium biopores ; slightly hard, very friable, siightly

stiéky‘and s8l. plastic ; abrupt wavy boundary.

. IIB 83 - 115 em Reddish brown (5 YR 4/3) when moist, loamy sand, with many, me-
’ dium, distinct blackish mottles ; weal medium and fine subang-
ular blocky ;_manf very fine, few fine and medium biopores ;

loose, very friable, non-sticky and non-plastic.

Note: af 115 cm depth the bresent groundwater table was found.

,Prdfile Ra 16

Rep:esentatiyé for:'Nyandafa II series.,
Classification:'acC. to Soil Taxonomy 1973: typic hapludoll
acc, to F.A,0, 1974: haplic phaeozem
Location: near Awundo's Village, on the side of the road from Rongo to-lLanzuve,
coordinates: 34°35'16" E, 0°37'52" S ; altitude: 1363 m.
described by R.F, Breimer on 8-10-1975.

Physiography: round topped ridges, land unit: near top of the ridge.
petrography: Nyanzian basalt.

Qegetation: trees and shrubs 20 %, pgrasses 30, arable land 50 v.
land use: cropland for maize and sorghum mainly.

drainage class: well drained,

soil fauna: high activity in ﬁpper 50 cm, down to 140 cm moderate to lou activity.
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root distribution: O = 50 bm:'abundanﬁ'veriifine, frequent fine, very few medium

50 =100 cm: commph‘veryffiqe, very few fine
Profile chracteristics:

Al O - 10 cm Dark browvn (7.5 IR 3/2 m01ot), slightly pravelly si.lty clay
| loam ‘; moderate very - flne subangular blocky to very fine granu-
lar ; many very fine,’ common flne, few medium pores 3y loose,
. very friable, sllghtly stlcky and slightly plautic ; clear wavy
. ‘boundary.

‘B21 10 - 45 cm Dark brown (7.5 YR 3/3,‘m01st), very gravelly, slightly stony
clay H moderate_very;fipe.subangular blocky and granular ; com-
mon very'fine,‘fehlfiné:an§ medium biopores ; hard, very fria-

_ ble; slightly sﬁicky éhd'él;:plastic ; gradual wavy boundary.

B22 45 - 85 ¢m  Dark brown (7 5 YR 3/3) when moist, plus broWnish;orange-blacE
rotten rock colours, gravelly and stony clay ; moderate fine . =
and very fine subanguiar blocky structure ; few very fine and
fine pores- ; hard frlable, sllghtly sticky and sl. plastic ;
broken boundary. CIR '

C 85 « 140 cm hlxed colours: yellow-orange-black + few brown of soil naterwal
A mainle ma551ve soft rotten rock, with few soil in the joints.
Analytical data:

depth: sand silt clay. org. C,?‘i=CEC Na K Ca Mg -

0 -10 14 54 '32,-°*g{2 2 c2k,0 0.3 1.3 13.2 0 k.2

5 20-30 21 15- 64 - 2,0. © 18,0 1.8° 0.8 7.1 3.2
60 - 70 19 3 78 L3 16,9 O 0.8 8.k 2.8

90 - 120 © .9 6k 27  7;0 s;ﬁf?"19,6 0.4  C.6 11.6 7.0

Note. the texture flgures are not very certaln, because they differ enof%usly

w1th1n short vert1ca1 dlstances.A_‘;;

Profile Ra 17

Representative for: M%andOuseries.]5<fj' o
Classification: acc. to Soil Taxohomy»l973' typic eutropept
acc. to F.A.0O. 19/4 chr0ﬂlc camblsol

Locatlon. beside Rangwe- Oyugls road very near to the junction with the langwe-
S Asunibi road.
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coordinates: 34°35'30" E, 0°35'49" S ; altitude: 1235 m.
described by R.F, Breimer on.8-10-1975.

Physiography: ridges ﬁith stéep tops; less steep lateral slopes and small velleys
in between, land unit: lateral slope.
petrography: Nyangian rhyolites.

vegetation: 50 % trees, 20 % shrubs, 15 % herbs, 5 % grasses (dense bushy wood-

- - _ land) .
land use: none (perhaps only goat grazing).

drainage class: well drained.

soil fauna: moderate to ﬁigh activity down to 90 cm.

root distribution: O = 25 cm: abundant very fine, frequent fine, few medium and
25 - 90 cm: common very iine, very few fine coarse.

over 90 ¢m : few very fine
Profile charaétefistics:

Al O - 25 cm Dark reddish grey (5 YR 4/2) when moist, gravelly clay loam ;
moderate very fine subangular blocky to very fine crumb; common
very fine, few fine pores ; loose, very friable, slightly sticky

and slightly plastic ; gradual wavy boundary.

B2 25 - 60 em Weak red (2.5 YR 4/%, moist), plus creamy yellow of rotteﬁ rock
| gravels and stones ; very gravelly, slightly stony lirht clay;
moderate very fine crumb ; few very fine pores ; hard, very
friable, slightly sticky, slightly plastic ; gradual wavy boun-
dary.

B3 60 - 90 cm Reddish brown (2.5 YR 4~5/4, moist),; plus creamy yellow of rotten
. rock ; very gravelly, slightly stony light clay ; moderate very
fine crumb ; few very fine pores ; hard, very friable, slightly

sticky and sl, plastic ; gradual irregular boundary.

BC 90 - 150 cm: Mixed creamy yellow with reddish brown in the joints, massive

rotten'rock, with very few crumby soil in pores and joints,

Profile Ra 18

Representative for: Orero series.
Classification: acc. to Soii Taxonomy 1973%: lithic ustorthent
A acc. to F;A.O. 1974: eutric resosol
Location: at the junction of the Oyupis-Rangwe and the Asumbi-Rangwe roads,
coordinates: 34°35'26" L, 0°35'55" § ; altitude: 1287 n.
described by R,F, Breimer on 8-10-1975.
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Physiography: ridges with steep tops, less stevp lateral slopes and small valleys
land unit: steep top in between.
petrography: Nyanzian rhyolites.

vegetation: bushyAwoédland (mainly trees and'éhrubs)

land use: none r

drainage class: excessively drainéd.

so0il fauna: moderate activity, only in upper 20 cm,

root- distribution: O = 20 cm: abundant very flne, frequent fine, very few e di.um

. T deeper than 20 cm: very few very fine
Profile characterlstics.
Al O - 20 cm Dark brown (7.5 YR 3/2) when moist, very gravelly clay loam ;

moderate very fine granular structure ; few very fine pores ;

loqse, very friable, slightly sticky and slightly plastic consis-

tence %zclear ifregular boundary.

C deeper fhan' Whitish-yelloWish rotten iock'with.few brovn soil in the joints.
20 cm

- Profile EXC 1

Representative for: Wv unit;
Classification: acc. to Soil Taxonomy 1973: typic tropudalf
acc, to F.A.,0. 1974: eutric nitosol
Location: along road Marani - Manga, about one km east of the Mogugii river,
coordinates: 34°59'20" E, 0°35'44" § ; elevation: 1620 m.
describedvby H, van Reuler; November 1975. ‘

Physiography: rounded hllls, land unit: top of hill.
petrography. Bukoban basalt.

vegetatlon. removed for cultivation.

land use: cropland.

drainage class: well drained.

soil fauna: ants and worms.

root distribution: O - 25 cm: abundant very fine, very frequent fine and a few
. : . medium roots.
over 25 cm: common very fine and fine roots.

Profile characteristics:

Al 0 - 25 cm Reddish brown (5 YR 4/3) when moist; clay; moderate fine

subangular blocky; few medium, coumon fine and many very fine
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Biopores;_very friable when moist, slightly sticky and slight-

ly plastic when wet; clear and smooth boundary.

Bl 25 - 81 cm 'Reddish brown (2.5 YR 4/4 - 5 YR L4/%) when moist; clay; mo-
~derate, fine to medium subangular Blocky; few coarse, few
'mediﬁﬁ, many fine and very fine biopores; few weak clay cu;
tans; very frimble when moist, slightly sticky and slightly

, plasﬁic,when Wet; gradual and wavy boundary.

B21 81 - 170 cm "Reddish brown (2.5 YR 4/4) when moist; cla&;rmoderate medium
angﬁlar blqcky;_few very coarse, few coarée, comuon medium,
many fine and very fine biopores;‘strong, common to abundant
clay cutans; friable when moist, sticky and slightly plastic

when wet; gradual and wavy boundary.

"B22 . 170% cm Reddish brown to.red (2.5 YR 4/5) when moist; clay; moderate
- S mediumifo coafse_angul&r blocky; few very coarse, few coarse,
Qommpn medium, many fine aﬁd very fine biopores; strong, com-
mdﬁ to abundant clay cutans; very friable when woist, sticky

and slightly plastic when wet.

Remark: augering in the bottom of the pit makes clear that the 33 horizon starts
at 370 cm depth.

Profile EXC 13

Representative for: Awﬁndo series.
Classification: acc. to Soil Taxonomy 1973: aquéntic chromudert
acc. to F.A.O0. 1974: chromic vertisol
Location: near Lwala'school, along 'Tanzania road', South liyanza district.
coordinates: 31°31'23" E, 0'55'19” S elevation: 1435 m,
described by J. van Keulen and H. van Reuler, on 4-12-1975.

Phy51ography dissected plateau.

petrography..Nyanzian basalt.

végetation: trees 20 % .(Acacia), shrubs 10 %, grasses 70 5.
‘land use: extensive grazing, small.parts of Cropland{
drainage claés: éoorly to imperfectly drained. '

soil fauna: ants -

root distribution: O - 20 ¢m: very frequent very fine, frequent fine, common me-
dium and few coarse roots. -
deeper : frequent very fine, comiion fine and few coarse roots.
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Profile characteristics:

Al O - 15 cm - Very dark grey (10 YR 3/1) when moist; clay; modérate fine to
‘ medium subangular blocky; few medium, many fine and many very
fine biopores; friable when m01ot,‘st1cky and plastic when wet;

clear and broken boundary.

Bl 15 - 51 cm Brown (7.5 YR 5/2) when'moist;'few fine distinct mottles (strong
' bfown 7.5 IR 5/6); clay; few small gravels, 1-3 mm; moderate
medium angular blocky; few medium, many fine, many very fine
biopores; firm when moist, sticky and plastic when wet; small

intersecting slickensides; gradual and wavy boundary.

B2 51 - 80 cm Greyish brown (10 YR 5/2) when moist; many medium prominent
' o mottles (yellbwish red 5 YR 5/8); few small gravels, 2-10 um;
clay; moderate medlum angular blocky; common very fine and fine
b;oppres, friable when moist, sticky and plastic when uet, small

intersecting slickensides; abrupt and broken boundary.

R 80" em -  Basalt hard rock.

Profile EXC 14

Represenfative.for: Pvr unit.
Classification: acc. td $0il Taxonomy 1973:>typic chromudert
acc. to FoA.O. 1974: chromic vertisol |
Location: about one km west of Marlnde, along the Magena - Marinde road.
coordinates: 34°30'56% E (oM 59'12” S ; elevation: 1334 .
‘described by W.G, Wielemaker and R.F. Breimef, October 1975,

Physiography: top of flat rldpes. _
petrography: basic wolcanic rocks (Tertiary volcanics).
vegetation: mainly grasses,.just some scattered trees and shrubs.
land use: extensive grazing.
drainage class: poorly to imperfectly drained.
soil fauna: many insects in upper 30 cm.
* root diétributioni O - 30 cm: abundant very fine and fine, few medium roots.
50 - 80 cm: common very fine,'few fine roots.

80 =100 cm: few very fine roots.
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"Prdfiie'ébggacteristics:
:fdgA o -YBQIcm 1 Very dérkzbrown (10 YR 2/2) when moist; clay loam; strong very

) B fine granular to subangular blocky; many very fine, few fine,

few,mediﬁm biopores; hard when dry, very friable when moist,

o - .elightly sticky and slightly plastic when wet; abrupt and smooth
. ’ ' boundary. ‘
T Baif 30 - 44 cm _Very:dérk grey (10 YR 3/1) when moist; heavy clay; strong medi-
' um prismﬁtié; common very fine, few fine biopores; extremely
hard when dry, firm when moist, sticky and very plastic when

- wets pleaf and smooth boundary.

B22t 44 -.80 cm ~D§rk grey t&-grey (10 YR 4-5/1) when moist; heavy ciay; strong
-iery coarse ang@larublocky, breaking into moderate medium ang-
-ulaf blocky peds; few very fine biopores; extremely hard when
dry, firm when moist, stlcky and very plautlc when wet; 1nter—

,sectlng sllcken31des, clear and wavy boundary.

B3 80 - 100 cm Grey (10 YR 5/1) when moist, mixed with brown and yellow rotten
rock coloufs; gravelly clay; strong fine angular blocky; few
very fine biopores; extremely hard when dry, firm when moist,

stlcky and very plastic when wet.

Profile EXC 16

Representative for: Ipm unit. )
Classification: acc. to Soii Taxonomy 1973%: abruptic, aeric tropaqualf.
_ v'acé. tovF.A.O. 1974: eutric planosdl. A
_Location: approx. 2.5 km southiof Ligisd Omoya, along the Imbo - Ligisa road.
coordinates: 34°32'19" E, 0’32'07"»8 3 elevation: 1271 m.
described by R.F. Breimer, November 1975.

Physiography: valley slope.
petrography: Nyanzian rhyolite.
vegetation: mainly grasses and some scattered.trees and shrubs.
land use: extensive grazing.
»  drainage class: imperfectly drained.
soil fauna: moderate activity‘of ants, termites in upwer 30 cm.,

root distribution: O ~ 30 em: many very fine and common fine roots.

30 =110 cm: common very fine roots.
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Profile characteristics: . g
Al 0O - 8 em Dark brown (7.5AYR 3/2) yhen moist, brown (7.5 TR 5/2) when {

| dry;-?éhmon’ fine, faint brown to dark brown (7.5 YR 4/3)
IT mottles; silt loam; weak, subangular blocky; many very finé, ¢
‘ few fine and medium biopores; very hard when dry, friable when
moiét, slightly sticky and slightly plastic when wet; gradual

and smooth boundary. ¥

A2 8 - 27 cm Brown (7.5 YR 5/2) when moist; pinkish grey (7.5 YR 6/2) when
" dry; common fine faint brown (7.5 YR 5/3) mottles; sili loam;

weak subangular bloéky;”many very fine, few fine and medium

biqporés; very hard when dry, friable when moist, slightly

sficky and slightly plastic when wet; clear and smooth houndary.

- B2t 27 - 80 cm Dark grey (10 YR 4/1), dry and moist; heavy clay; weal, coarse
- ‘ﬁfismatic, bréaking int4stroﬁg, medium and fine anpular blocky
peds; silt coatings from A2 material on peds and pressure cu-
tans; §0mmoh very fine and few fine biopores; extremely hard
— wﬁen dry,.sficky and plastic when wet, firm when moist; gradu-

al and wavy boundary.

B3 80 - 110 cm Dark greyish brown (10 YR 4/2) when moist, greyish brown to i
* ‘ brown (10 YR 5/2-3) when dry; silty clay loam; very weal: struc- |
.ture;'éommon medium clay cutans; hard when dry, {irm when moist,

‘sticky and plastic when wet. (calcareous).

'Profile%Exc 17

Representatlve for. Mmm unit.»

Cla551f1cat10n. acc. to Soil Taxonomy 1973. typlc tropudalf (tending to aquic
tropudalf).

acc, to F, A 0. 1974: gleylc luv1sol (petrlc phase).
Iocatlon. about 2.5 km south of ligisa Omoya, along the road from Llplsa to Imbo.
coordinates: 34°32116" E, 0°32'09" S; elevatlonz 1268 m.,
described by R.F, Breimer, November 1975.

Physiography: valley slope;

petrography: Nyanzian rhyoliﬁe.

vegetatidn: mainly grasses, with scattered trees and shrubs.
land use: cropland for cassava.

drainage class: moderately well drained.
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soil fauna: high actiﬁity of ants, worms, termites down to 70 cni.

root distribution: 0 - 70 cm: abundant very fine and flne, common medium, few
. : . coarse roots. :
70 -llO cm: common very fine, few fine roots.

Profile characterlstlcs.‘

A 0 - 25 cm | Dark reddlsh grey. to dark reddish brown (5 YR 4-3/2) when
m01§t, dark reddish grey (5 YR 4/2) when dry; light clay
ioam;.modgfaté fine énd very fine subangular blocky and very
fine crumb; many very fine, common fine, few medium and
cpafse.biopbres; hard when dry, very friable when moist,
slightly sticky and slightly plastic when wet; clear and
ismooth boundary.

B2 25x;A70Qcm_ 5Dark grey to very dark grey (5 YR 4-3/1) when moist, dark grey
. T(5 YR 4/1) when dry; common, medium faint reddish brown (5 YR
;4/3) mottles;: light clay; moderate, fine and medium subangular
blocky, many very fine, common fine, few medlum and coarse
) blopores, hard when dry, friable when moist, slightly sticky

and sllghtly plastic when wet; clear and wavy boundary.

Bir 70 - 110 cm Accumulation of iron-manganese concretions, at places indura-

ted to ironstone; yellowish-black; gravel to stony.

Profile EXC 18

Representative for: Ss unit.

Classification: acc.. to Soil Taxonomy 1973: ruptid lithic ustorthentic lithic
S _ o haplustoll.
acc. to F.,A,0, 1974: haplic phaeozem/eutric regosol.

Locatlon. near the junctlon of the road from ligisa Omoya to Achego with the
Sare river,
coordinates: 34°33'34" E, 0°31'37" S ; elevation: 1185 m.

described by R.F. Breimer, December 1975.

- Physiography: hillslope.

petrography: Nyanzianvrhyoliteg

vegetation: Lo ¢ trees, 30 % shrubs, 15 % herbs, 15 % grasses.
land use: none (idle land).

‘drainage class: somewhat excessively drained (to exc. drained).

s0il fauna: moderate activity of insects in upper 20 cm,

root distribution: abundant very fine and fine, common medium, few coarse and very

coarse roots in the upper 20 cn.
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Profile charaéteristics;

Al O - 20 cm ‘Véry dark gfey (10 YR 3/1) when moist; very gravelly clay loam;
moderate very fine granular and fine subangular blocky ; common
very fine, few fine biopores; hard when dry, friable when moist,
sllghtly sticky and slightly plastic when wet; gradual and wavy

- ‘ boundary. | k

AC 20 - 4O em Very dark grey (10 YR 3/1) when moist; brownish rock mottles;
- ‘ gravel with less than 10 % soil with clay loam texture ; mode-
V rate,‘véry‘fine granular structure; few very fine biocpores; hard
when éry, ffiable when moist, slightly sticky and slightly plas-

( ' tic when wet.

R 40% cm | hard rhyolitic rock.

Profile EXC 19 o ' i

' ' oL 1

Representative for: Msgl unit. . ‘ E

Clasolflcatlon' acc. to 5011 Taxonomy 1973 entic udic haplustoll. y
' acc. to FoA.O. 1974: haplic phaeozem (petrlc phase).

] Location: about 1. 5 km east of Luora school (north of bondo) C

‘coordinates: 34737 10" E, 0°30'20" 8 ; elevation: 1266 m. _ _ g
described by RoF., Breimer, November 1975. :

Physiography: top of a flat ridge.
petrography: Oyugis granite (poSt-Nyanzian intrusive).

vegetation: mainle poor grasses, not covering the soil completely, locally trees
S : and shrubs.

land use: cropland fof cassava and sgome maize and sweet potatoes.
drainage class{ moderately well drained.
soil fauna: moderate activity of insects in upper 40 cm.

root distribution: O - 35 cm: abundant very fine, comumon fine, few medium and
. : coarse roots,
35 - 70 cm: common very fine, few fine, medium and coarse roots,

Profile characteristics:

‘A- 0 - 35cm Dark brown (7.5 YR 3/2) when moist, brown (7.5 YR 5/2) when dry;
) sandy loam; weak medium and fine subangular blocky ; many very
fine, common fine, few medium and coarse biopores; hard when dry,

very friable when moist, non-sticky and non-plastic when wet;

clear and wavy boundary.
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Dark brown (7.5 YR 3/2) when moist, browmn (7.5 YR 5/2) when dry;-

vé:y.gravelly sandy loam; weak fine subangular blocky; common

k véiy fine, few fine and medium bibpores; hard when dry, very

C ir 70 - 100 cm

Profile'ExC 20

frlable when moist,’ non-stlcky and non-plastic when wet; gra-

- dual’ and irregular boundary.,

Indurated ironstone and at some.places rotten rock with iron-

oL

manganese concretions.

Remark: gravel in this profile mainly consists of iron-manganese concretions.

'
b
i

.Representatlve for. ng unit.

Class1flcat10n. acc. to Soil Taxonomy 1973: aquic tropudalfic aeric tropaquali.

acc. to F.A.O, 1974: solodic planosol.

vegetation: 30 %

Al° O - 16 cm .

A21 16 ~ 30 cm

y s

. S e st g

Location: about 2 km east of Luora school (north'of_Bqndo).
" o° coordinates: 34°37'27" E, 0'30'21" S ; elevation: 1251 m.
described by R.F,

Breimer ahkd H. van Reuler, Hovember 1975.

Physiography: lateral slope of a flat ridge.
petrography: Oyugis granite.

shrubs, 5 % trees, 50 % grasses and herbs, 15 i bare ground.

land use: extensive grazing land.
Grainage class: imperfectly drained.
s0il fauna: moderate activity of insects in the upper 5C cm.

root distribution; 0 - 35 em: frequent very fine and fine, few medium and coarse.

35 =130 cm: common very fine, few fine and mediuw roots.

Profile characteristics:

Very dark greyish brown (10 YR 3/2) when moist, grey to greyish

brown (10 YR 5/1.5) when dry; sandy loam; wealk .medium subangu-
lar blocky; common very fine and fine, few medium hiopores;
slightly hard when dry, friable when moist, non-sticky and

slightly plastic when wet; clear and wavy boundary.

Dark greyish brown (10 YR 4/2) when moist, light brownish rrey
(10 YR 6/2) when dry; loamy sand ; weal medium subancular
blocky; many very fine, common fine and few medium biopores;
slightly hard when dry, friable when moist, non-sticky and

non-plastic when wet ; tlear and wavy boundary.
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Bl 30 - 56 cm Same colours as A2l and in addition dark greyish brown colours .
' of cutans; sandy clay loam ; moderate coarse columnar struc-—
ture (with rounded columntops), breaking into fine angular
blocky_ﬁeds; common uoderate clay~humus cutans; common very
fiqé, few fine and medium biopores; very-hard when dry, very
firm when moist, slightly sticky and slightly plastic when wet;

clear and wavy boundary.

B2lt 56 ~ 80 cm Very dark grey (lO.YR 3/1), when moist or dry ; heavy clay;

' o | with coﬁmon mediunm prominent reddish mottles; moderate coarse
priématic to ctolumnar, breaking into strong fine anpgular blocky
béds§ mény moderate_pressﬁre cutans; cbmmon very fine and few
fine biopores; very hard When dry, very firm when moist, sticky

-ahdlplastic when wet ; gradual wavy boundary.

B22t 80 -~ 130 cm’-Gxey'and'dark gpe& (10 IR b/l and 5/1); slightly gravelly clay;
,stfoné medium to fine angular blocky; some pressure cutans and
slickensidésj few very fine and fine biopores; very hard when

dry, very firm when moist, sticky and plastic when wet.

Profile SN 1 -

‘Representativé forﬁ Mmb- unit. -

Classification: acc. to Soil Taxonomy 1973: typic tropudalf.
" acc. to FeA.O0, 1974: orthic luvisol.-

Location: near Majiwa school (2 km north-west of Imbo).

coordinates: 34°31'38" E, 0°34'39" S ; elevation: 1338 m.

deséribed'by R.F, Breimérvbn.28=ll-l975.

Ph&siography: dissected small plateau, land‘unit: slightly sloping edge of plateau.'
peﬁ:ography: Nyanzian basalt. '
vegetation: semi-evergréen thicket.

land use: extensive grazing.

drainage class: moderateiy well drained.

soil fauna: moderate activity of ants, termites etc,

root disfributioﬁ: 0 - 25 cm: abundant very fine, common fine, few medium roots.

25 - 70 cm: common very fine, very few fine roots.
Profile characteristics:

Al O - 4 em  Very dark grey (10 YR 3-4/1) when moist, dark grey (Lo YR L/1)
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when dry; silty clay loam; strong very fine granular structure;
few fine pores; hard, friable, slightly sticky and slightly

" plastic ; clear and smooth boundary.

B2 4 - 25 cm Dark grey (10 YR 4/1), both moist and dry; fine clay.(montmoril—
loniﬁic); strong medium angular blocky, breaking into fine and
very fine angular peds; many tlear pressure cutans and probably
clay cﬁtans;‘many very'fine; few fine and medium biopores; very
hard when dry, firm when moist, sticky and plastic when wet ;
clear and wavy boundary. 7 |

B3 25 - 50 cm Dark greyish brown (10 YR L/2, moist and dry); pravelly clay;
strong fine angular blocky structure; many clear pressure cutans

AR clay cutans ?); common very fine pores ; very hard, firm,
‘sticky and'plasficA; gradual irregular boundary.
C 50 - over ‘Yellowish black rotten rock.
’ 70 cm '

Note: this proflle is a rather shallow varlant of the central concept of the.limb
' . SN - ¥ o . , s0ils,.
T o . ] .

4

(t-"n fron the Maro??o detallad 5011 survey, idiwa seriggz '
v

\\\\\\

i

RepreseFtat1We for: Vig wiit.

L goil Taxonouy 1973: typic tropudalf.
F.A,0. 1974: Zﬁromic luvisol. T
Locafion: élbng the road from Rongo t

coordinates’(in'top. map kilometer grid): 9915.30 I, 680.15 E
altltude. 1485 m (4950 ft). '

Cla551flcat¢on. acce.

(e

acce t

Riosiri (East Wyokal, South liyanza).

‘descrlbed by G.R. Hennemann and J. H. Kauffman, on 4-1-1974,

Physiography: summlt of convex slope.

petrography:,Kiﬁere granite.

land use: grassland for grazing.,

drainage class: well drained, water table deeper than 2.00 m,
soil faﬁna: few krotovinas to a depth of 0,80 m.

root development: mainly at depth of O -~ 30 cm,
Profile characteristics:

Al 0 - 30 em Dark reddish brown (5 YR 3/L4) when dry; fine clay; weak very

fine subangular blocky; very many, very fine biopores j

TR
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slightly hard, slightly sticky and slightly plastic; common
distinct coarse‘channels filled with humic material; very few

quartz gravéls to a depth of 50 cm; gradual and smooth boundary.

A3 30 - 80 cm  Dark reddisk brown (5 YR 3.5/4) when moist; fine clay; weak
very fine subangular blocky; many very fine and comimon fine
biopores; very ffiable, non-éticky to slightly sticky and
slightly plastic; common distinct coarse channels filled with
hﬁmic material; few krotovinas ( #5 cm, sferical); diffuse

and smooth boundary.

B 80 - 150 cm Yellowish red (5 YR 4/6) when moist; fine clay; weak very fine
subangular ﬁlocky; many very fine and common fine biopores;
véry friable, non-sticky to slightly sticky and slightly plas-
tic; common distinct coérse'channels filled with humic waterial;
. boundary clear to gradual and wavy. |
B3 150" cm Yellowish red (5 YR 4/6) when moist; strongly weathéréd late-
’ rite; many very fine and few fine biopores; friable, non-sticky
and‘noﬁ-plastic; common medium sfeficél soft knobby blacl con-

cretions.

Profile EX 1
(taken from the East Kohyango soil survey,.lMisathe sandy loam)

Representatlve for: Ppg unit.
Cla551flcat10n. acc., to Soil Taxonomy 1973 abruptlc tropaqualf.
acc. to F.A,0, 1974: dystrlc planosol.

Location: approximately 1.25 miles south east of lagena an the large flat plateau
between the Riana and the lMisadhi rivers.

'Phyéiography:‘nearly level to gqgtly sloping plains.

petrography: Kitere granite,
vegetation: grass with Pennisetum catabasis dominant, also DBrachiaria soluta,
Andropogon sp. and Hyparrhenia sp.

land use: used mainly as pasture, but small areas are planted to sweet potatoes,
finger millet and cassava. A small patch of sugar cane was observed

on this soil, but it appeared to be doing very poorly.

drainage class: poorly to imperfecfly drained; runoff is uiedium to slow, Internal
drainage is slow. Seasonally fluctuating water table,
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Profile characterlstlcs._

Al 0 - 15 cm

A2 15 - 48 cm

B2 48 - 81 cm

B3 81 - 122 cm

€1 122 cm’

’Very dark grey to very dark greyish-brown (10 YR 3%/1.5) sandy
iloam, mcderate medium, granular structure; soft when dry, fri-

. able when moist, non-sticky and non-plastic when wet; abundant

fine and medium roots, non calcareous (pH 4.8); lower boundary
clear and smooth. 15 - 20 cm thick.

Very dark gfeyiah-brown (10 ¥R 3.5/2) sandy loam, grey to light
grey (10 IR 5/1) when dry; moderate medium subangular blocks,
btgéking to fine granular structures; slightly hard when dry,
ffiable wheﬁ moist, non-sticky and non-plastic when wet; abun-
dant fine and medium roots; non-calcareous (pli 5.0); abrupt and-

smooth boundary. 33 to 386 cm thick.

3Biaék to very dark grey (10 YR 2.5/1) clay ; weak to moderate

prlsms, in places ‘breaking to strong, medium, angular blocky
structure-~hard when dry, flrm when moist, sticky and plastic
when wet; plentlful fine and medium roots, some through peds; »
thickvqlaj fldws on all ped fédes; commnon, fine, distinct, strong
brown (7.5 YR 5/6) mottles and cbmmon, fine, prominent, red

(2.5 YR.Q/S) mottles; contains a few fine quartz grains; non-

’éalcérgous.(pﬂ 5.0), boundary'gradual and wavy. 3% to 36 cwm thick, |

Dark greyish-brown (10 YR 4/2) clay; structure and consistence
like above horizon; plentiful fine and medium roots; comuon,
fine, faint, light yellowish~brown (10 ¥R 6/4) mottles; many
quartz fragments and weathered whité gneissic fragments; nany
blaék-manganese stains and spots; a few thin clay discontinuous
skins; (pH 4.5). 36 - 46 cm.

Variegated colours of equal proportions, olive (5 Y 5/3) and
grey-brown (2.5 ¥ 5/2) gravelly clay, strong, medium, angular.
blocky structure; hard when dry, firm when moist, sticky and
plasfic when wet; a few fine roots; common, fine, distinct,
stroné brown mottles (7.5 YR 5/6). The gravels are weathered
gneissic fragments and difficult to auger; lower boundafy unde-

termined; non-calcareous (pll 4,5).
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Profile EK 2
(taken from the East Konyango soil survey, klblgorl clay loam)

Representative fori Pvv unit.

Classification: acce. to Soil Taxonomy 1973: typic pelludert.
‘ acc. to FoA. O, 1974: pellic vertisol.

Location: about i.miie soﬁth gf the Gem peak.

Physiography: nearly léVel,stréam terraces, lake beds and old swamps.
petrography: fine textured sediments (from basalt-type rock) and volcanic ash.

vegetation: mostly tall grassy areas with Pennisetum catabasis donminant and
flat topped Acacia sp. along the streams.

land uge: maize, sugar cane and pasture. A good soil for sugar cane if managed

properly.

Drainage class: Poorly to 1mperfectly drained, runoff is slow during most of the

year, .internal drainage is slow during the rainy periods and wme-
dium during the drier seasons.

Profile characteristics:

AL O - 13 cm - Black to very dark grey (10 YR 2.5/1) clay loam; moderate,
very fine to fine subangular blocky; hard (dry), firm (moist),
slightly sticky and plastic (wet); abundant fine and medium
roots; many yellowish-red concretions due to burning; slightly

acid (pH 6.1) ; lower boundary clear and smooth, 13 - 15 cm
. thick.
13 = 41 em Black (10 YR 2/1) clay; moderate coarse prisms breaking to

&
N

_ strong, coarse, angular blocks; very bhard (dry), firm (moist),
very stiéky_and very plastic (wet); plentiful roots with some
through peds; thick clay skins on all ped surfaces, and common
fine prominent yellowish-red (5 YR 5/6) mottles; mildly alka-
line (pH 7.6); clear smooth boundary, 28 - 30 cm thick.

B3 .#l_-:66 cm 'lVery dark grey to dark grey (10 YR 3.5/1 ) clay; strong, medi-
um, angular blocky; very hard (dry), very firm (woist), very
stlcky»and very plastic (wet); plentiful fine roots; a few
thin clay skins and many slickenside. faces; has 10 % fine
brown-black concretions; moderately alkaline (pH 8.1); lower

boundary. gradual and wavy. 25 - 28 cm thick.

'Cpa-i 66 - 140 cm Dark grey to grey (10 YR 4.5/1) clay; strong medium to coarse

lenticular structure; consistence as above; plentiful fine
roots; some flattened between peds; contains many rounded

lime concretions of 0.5 - 1 cm in size, mainly in the lower

part of the horizon; mainly calcareous; mildly alkaline (pll 7.8) |

gradual wavy lower boundary. 71 to 81 cm thick.
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Cg 140 - 190 cm Variegated colours in equal proportions of olive grey’(s Y 5/2) =
- and olive brown (215 Y 4/2) clay with many black manganese | o
spots and stains and 10 % brownish-yellow mottles (10 YR 6/6);
strong medium subangular blocky structure; hard (dry), friable
_fé firm (moist), sticky and. plastic (wet); very few fine roots;

v _ - néutnal (pH*?.z); lower boundary undetermined. ;

190 cm® 'Auéér stopped by basalt float rock.

~Pr0file_E5T§ S v \ : :
(taken from the East Konyango soil survey, Magina loamy coarse sand)
A T - .
Repregentative.fort Msg2 unit.

Classification: acc. to Soil Taxomomy 1973: aquic hapludoll.
" acc. to F.A.0. 1974: haplic phaecozem (petroferric phase).

Location: about 100m south of Magena market, on the north side of the road going
v _ : g to Rongpo.

Physiography: hearly level to sloping hills and ridges.
petrography: Kitere granite.

™ vegetation: much of the original vegetation has been removed. Un the ridgetbps
a few Combretum sp. and Bauhinia sp. trees remain. The grasses are
mainly Hyparrhenia sp.

land use: These soils are farmed intensively and produce fair to poor yields
of finger millet, simsim, sweet potatoes, cowpeas, cassava and some
maize,

'drainage class: moderately well to6 well drained, runoff is rapid and internal
' drainage is rapid.

Profile characteristics: R : &

Al O - 15 cm Dark reddish brown (5 YR 3/2) loamy coarse sand, dark reddish
' grey (5 YR 4/2) when:.dry; weak fine granular structure; loose
(dry), very friable (moist), non-sticky and non-plastic (wet);

abundant fine and medium roots; strongly acid (pH 5.4) ;

[

abrupt smooth boundary. 10 - 15 cm thick.

Be 15 = 36 em - Dark reddish brown (5 YR 3/2) gravelly coarce sand; weak very

~ . . . .
fine subangular blocky structure; consistence as above; plenti-
fal fine and medium roots; a few thin discontinuous clay s'vins
in pores; pravels are iron-oxide concretions; mediwn acid
(pH 5.6); gradual wavy boundary. 20 - 50 cw thicl,

I
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Balr 36 = 71 cm Dark reddish brown indurated laterite horizon; strongly ceuen-
ted in piace buf can be broken out to 9 x 15 cu pieces; con-
tains a few roots; medium acid (pH 5.8); gradual wavy boundary.
36 - 43 cm. thick,

C2 52 - 100 cm* Weathered granitic material containing a few fine roots ;
¥ . slightly acid (pH 6.1).

&
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