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Preface

This report of the Traiﬁiﬁg Project in Pedology at Kisii,
Kenya, of the Section on Tropical Soil Science of the Agricul-
Eural University at Wageningen, The Netherlands, is the ele-
venth one if a series to be presented to Kenyan Officials.

The project started in Novemner 1973 after assent had been
granted by the Office of the President of Kenya. It is meant
for training of postLgraddate students of the Agricultural
University at Wageningen and for furnishing research oppor-
tunities of the staff: The activities of students and staff
are directed to obtaining a better knowledge of the soils and
the agricultural conditions of the projéct area to provide a
basis for the further agricultural deﬁelopment of thé area,
The project in Kisii is conducted by:

Ir. W.G. Wielemaker, teaching and research

Ing. H.W. Boxem, management.

Visiting specialists from the Agricultural University at Wage-
ningen help to resolve special problems.

This report has been written by Mssrs H.v.d. Ham and

D. Noordam, who also drew the two maps. The compilation and
editing of the report has been done by Mr. H.W. Boxem who
correlated the survey with the one carried out on Mfangano
Island by Mr. P. van Costrom (PR. 12,)

From August to November 1974 fieldwork was carried out in order
to survey the soil characteristics in the area around Mbita
including a part of Rusinga Island. This was done by two
graduate students from the Agricultural University of Holland

during their practical training in the program of the Training

Project in Pedology at Kisii. One student from the department of
Tropical Soil Science carried out a semi detailed soil survey
after this detailed one. The other student form the Department
of Tropical Rural Engeneering and Irrigation conducted some
irrigation trials afterwards as a check on the Irrigation -
suitability map. This detailed survey of about 100 ha was
surveyed in detail and the possibilities for surface irrig-
ation were briefly studied.
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As onl, 2 few data on cneémical =nd physical properties of the
s0ils were avalilable, tais survey should be sesn as przliminar
and initiating further surveys. It is considered a genaral
guideline for loc2l davelopment virtues.

We do hope to pay back with these reports a small part of the
great debt we owe to Kenya in general and to many Kenyans in
articular for their valuable contributions to the good

functioning of the project.

The supervisor of the project
Js+ Bennema; FProfessor of Tropical Soil Science




PART I: THZ uRVIRCREMENT

General description of the area:

Location and axtent

The Mbita area is located betwszen latitudes 0°25' and 0°28"
south and longitudes 34°11" and 34917' east in Nyanza Iro-
vince, Southwest Kenya (fig.l, page 7).It covers a part of
approximately 1000 ha in Mbita location South-Nyanza distri-
ct.

The surveyed area covers a strip of approximately 1 km width
along the coast of Lake Victoria. the ezstern boundary is
tiae neighbourhood of Kirindec, while the western is formed
by the Lulonge hill on Rusinga-island (Fig.2 page 9). Main
village is Mbita, which is divided in two parts, one on

the continent and one on Rusinga-island.lbita is both an
admiristrative centre and z=n important market,

The area is reasonably accessible in the dry season; in the
wet season 1t might be impossible to reach the area by
road.Rusinga-island can be reached by a ferry‘at daytime
only.From Mbita there are boats going to Mfangano, Ujyoma
and Homa Bay. -

I'opulation

The continental part of the area is inhabited by membars of
the Luo tribe. This tribe is from Nilotic origin. They en-
tered the area in the 15th century, coming from the Sudun
travelling along the Nile. The people who lived in the area
at that moment were the Basuba, wno were dislodged to remo-
tes, like islands and difficult accessible valley (e.g.
Rusinga-island, Wfangano-island, Roo-valley etc.)

The Luos are originally pastoralists zand fishermen, but
sradually they, adapted themselves to farming. ‘fhey used to
live on higher positions in villages which were surrounded
by ferces of suphorbia because of the raiding lMasai. They
still live on higher spots also because of flooding hazard
of the low valleys,. but most the f.nces have dis ‘ppeared.
The density of population of this part is 30 - 100 persons/
sz.It is somewhat higher near the lake and it is gradual-
ly decreasing with increasing distance from the Lake.As
already mentioned above Rusinga-island is inhabited by the

Basubus. They are from Bantu origins.
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Fig. 1 Location of the Mbita detailed soil-survey area

Nowadays they are strongly mixed with the Luo tribe, only the older
people are still able to talk the Basuba language. Their villages

have the same structure as those of the Luo, but the fences of

Zuphorbia are still present on most places. The density of popu-

. . . 2 X .
lation is approximately 140 persons/km”~, The villages occur scatter-

ed all over the island except for the hills.

The physical environment.

1.3.1 Physiography.

The area can be divided in two main physiographic regions

A. The part
B. The part

A The part on

on the continent
on Rusinga-island.

the continent.

Thic part of the area is covering the lower footslopes of the
Gem-hills. These hills are a remnant of a volcano slope consisting

of nephelinite-agglomerates. The hills
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themselves have steep, stony slopes with shallow soils.
Height is 1900 m.  In the survey area the following subdivision
can be made.-
l. Veey gently sloping remnant hills with shallow soils and
stony surface. Steep slopes with rockoutcrops may occur
towards the alluvial plains.

2. Sloping remnant hills usually very stony with a lot of
rockoutcrops. Very shallow soils.

Gently sloping, straight pediment slopes, with moderately
deep to deep clay soils. They have z low dénsity of gullies
these are from approx. 1155 m. to 1250 m.

4, Very gently sloping alluvial valleys with concave slopes.
Dzep clay soils with impeded drainage. Few very shallow
wide gullies.

Along the lakeshore the plain is nearly flat. Deep clay soils

occur where the water-movement is rather gentle, but more

sandy soils are found on positions which are exposed to the
wind and which have a strong watermovemnet (breakers). The
latter can be observed around the Mbita-point. \

B. The part on Rusinga-island.

This part has mainly been formed on Miocene lakebeds. It

can be subdivided in

l. Isolated remnant hills mainly consisting of Miocene lake-
beds and nephelinites on top. Their slopes are very steep
and have a low density of small gullies. Soils are very
shallow and many outcrops occur. Altitude ranges from
lakelevel to approx. 1400 m but is usually between 1180-

1300 m,
2. Smooth, straight pedimentslopes on Miocene lakebeds. They

are generally sloping (up to 12%) and strongly dissected

by deep gullies. Soils are shallow overlying soft rotten
rocks. Altitude ranges from lakelevel to 1200 m. (generally
from 1170 - 1190 m.)

3. Gently undulating country with concave smooth slopes (to
5%)Mainly formed on alluvium/colluvium of pediment-slope.
Soils are deep to moderately deep. Very few, very shallow
gullies,
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Geology. :

The Precambrian peneplain is blanketed by Tertiary
volcanics. The volcanism started with the emplacement

of carbonatite plugs and ring complexes at centres cver
which the peneplain was upwarded into domes, at Rangwa

as much as 600 m. Subseguently a large volcano built up
the Kisingiri Range. Extensive lavaflows covered and
presarved wide spread patches of sediments (among others
the Miocene lakebeds 0f Rusinga). Riftfaulting took place
later, mostly during Pleistocene. The central zone with
the volcano-cones was down faulted between the Kanyamua
and Mfangano faults. Erosioh led to a central carbonite
plug (Rangwa) encircléd by an upstanding ridgeé of volcanic
ro cks of greater height of which Gembe hills is a part.
The survey area is divided in two parts by the Mfangano
fault, which is situated in the Mbita channel between
Mbita-point and Rusinga-island. The continental part is
mostly covered with Tertiary lavaflows, but along Lake
Victoria some Miocene lakebeds are outcropping.
Rusinga-island is mainly built up by Miocene lakebeds
Cnly on the tops of the highest hills (e.g. Lulonge hill)
small remaining patches of Tertiary volcanics are found.
Parent materials.

The rocks in the survey arca comprise (1) Tertiary volcanics
and (2) Miocene lakebeds. '

1. These include melanites, melanephelinites and nephelini-
tes. These are dark-cdtoutred, fine textured basic

rocks. They give rise to montmorillonitic clayey soils.

2. These include a wide range of shale-like rocks, among
otners tuffs, boulderbreccias, tuffaceous sandstones.
The rocks are usually soft, multicoloured and calcareous
although also noncalcareous rocks occur at some places.
They give rise to shallow soils.

Hydrology and erosion.

The survey area is dreined by many small gullies and some
bigger gullies, all of them are nameless. They are

without water during most days of the year; only during
heavy rains they are filled with fast streaming water.
Hardly any of these dry rivers (gullies) reaches the lake,
most of them loose their water and the erosion materials
via a very wide and shallow gully on the new developed

allivial fans along the lake border, causing severe
flooding.
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Another aspect whicn hus its influence on the drainage regime
of the area is the gradual increasse of the water level of
Lake Victoria.. This aspedt may Sfimulate the developméht of
alluvial fans or renew other fans.
Groundwater naver comes to the surface in tvhe survey area.
It strcams in . the sublaysrs diféétly into Lake Victoria. The
amounit of surface water ahd,groundwater streaming to ﬁhe
Lake.is not known i '
#rosion occur mainly on the slopes of the surrounding hills
(Gembe hills),; the pedimentslopes and the oldest alluvial
féns. All types of erosion-forms occur in these pafts of
the arca and has resulted in a subparallel or semi-dendritic
pattern. On Rusinga—island the Kiangata series (¥KiM) of the
Miocene lakebeds zre more susceptible to erosion then the
Rusinga-series (RuM), which also orisinates of miocene lake-
beds., Un top of KiM-series a layer of .small-stones and gravel
are visible, which is probably tae result of sheet-erosion.
The erosion finally results in a low density of medium deep
gullies. Only on Rusinga island some protection measuremant
are taken. Un a few places you can see some Juphorbia tiruca-
11i planted along contourlines,while stones are placed on the
roots of them, to catch soil particles. These measurements
have resulted in the forming of terraces. Un otancr places
people have only put stones along the lines. This measurcment
resorted a lesser effect.

Climate and meteorology of the area.

According to Koppen's classification the climate of the area
of the east-coast of Lake Victoria is sub-humid tropical
savannah-climate.

Mean temperature is about 2300. Max. day temperature ranges
from 27°C to 3400; min. night temperature ranges from 14°¢

to 18°cC.

FPrecipitation in the area is zbout 750 mm.; three quarters of
which in the months of march, april and may. In the rewmain-
ing part of the ycar the rain falls at irregular time, but

it seems that in November and December there is somewhat more
rain. Also the rain is not divided regularly over the area
according fo inhabitants. Even some kilometers N.i. of Mbita-
point there is remarkable more precipitation than one the
point itself.This is mainly due to the topogruphy of the area.
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W%ind pattern is rather constant throughout the year. 2m/s.,
During night and morning windspeed is mostly less than coming
from N.&. to E., dirsction. Around noon windspced decreases to
about O m/s., than changss to the direction of 3.%. to W. with

an average speed of 5 m/s. After about 6 hours, so around 6 p.m.
windspeed decreases and wind changes from direction again to

come to the situation at night. At the end of the dry season

in January and February the windspeed in the afternoon increases
up till sometimes 8 - IO/s. and there are more irregulaties on
the windpatten.

The relative humidity in the eastern coastal area of Lake
Victoria is about 507 with extreme values: 25% and 65% at daytime
in the dry season. At night average value is around 90% with
extreme values I00% and 80%.

About the potential evapotranspiration no measurements are known.
Only in two different places for a very short time mainly in the
dry season evaporation of an open water surface is measured.

The first place (I) was a flat plain with hardly any high
vegetation (II) was a smzll spot surrounded by trees of 4-5m.

and a steep escarpment of about IOm. height on 8-I5m. distance
of the evaporation-psan. The pan used is a class A evaporation-
pan. The measurements of the (open pan) evaporation ranges from
7 mm./day- 9 mm/day on place I and from 5,5-7, 5 mm/dsy on place
II. So the topogaraphy énd the vegetation (windbreaks) may reduce
the evapotranspiration with about 25%.
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Vegetation and landuses
Vegetation.

According to the climate and vegetation map of South-vWest
Kenya (1: 250;000) the major part of the survey arca belongs
to the western semi-evergreen thicket zone (WT), with inter-
mediate semi-eévergreen thicket and associated types including
clearings; cultivation communities and bushland(50-75%)
(46): within the area the following vegetation types can

be distinguished.

1l Soils with impedeh drainage carrying an Acacia séyal—
Balanites type (464).

2 On lowlying positions along the lake papyrus swamp,
grassland and reed-swamps occur (9).

3 The vegetation types of the other parts of the survey
area is mostly Eyphorbia-Rhus-Acacia seyal mixtures (46c)

of undifferentiated (56).

The upper pedimentslopes and lower hillslopes carry
Combretum and allied broad-leaved savannah-type: moist
Combretum and allied vegetation including few clearings
(O-i&%} (40).The slopes are burned regularly and used for
extensive grazing.

Landuse. _

In the survey area 50-75% of the land is cleared. Usually
the land is cleared at the end of the dry season. Trees

and shrubs are cut and burned together with the dry grass. .
For the first crop after the clearing no ploughing is done.
The fields are scatterd. The situation on Rusinga-island

is slightly different. Here the clearings cover 75% or more.
The fields are usually protected against cattle by thorny
branches or fences of Euphorbia. On the mainland this is .
seldom done and damage is done to the crop by the cattle.
The land is owed by clans, not by individuals. Grazing is
found on communal land..

Usually a clan has a large part of land in the higher areas
(10-50 m. above lake level) and small one in the coastal
plain near the lake.The higher parts are used for semi-
permanent cultivation of subsistence crops (staple food)
which are consumed locally.
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The most important crops are maize, sorghu; while c:ssave is
planted now and then. Sisal is exploitated extensively. This

sisal is usually planted as a fernce zand along roads. On the

lower parts along the lake there is a yearround cultivation of
different subsistence crops. A wide variety of crops is grown in
these "shamba's'". Common crops'are banana. pawpaw, sweet potatoes,
sugar cane and vsgetables as beans, cabbage. Sporadic crops are
green grams, tobacco (Nicoliana rustica), cowpeas and citrus,
while on the more sandy parts one finds groundnuts.

The keeping of cattle is of great social importance but has a low
economic value, mostly serves as capital investment. The farmer
is often more interested in the quantity than in the guality of
his cattle that mostly consists of cows, bulls,oxen, goats and
sheep. The quality of the grasslands is poor.Uptill now nothing
has been done on improving the quality of both, cattle and grass-
land.

"Forestry"; near Kakrigu school on Rusinga-island is a small
plantation(about 4 ha.) of Cassia for firewood. With respect to
futural shortage of fire-~ and constructionwood is may be advisable
to establish more of these plantations.

In the lower parts of the survey area many times saline and/or
alkaline soils occur. The cause of this can be found in the
weathering of the parent materials, through which different kinds
of salts are formed. After weathering these released salts are
diluted in the rainwater that has penetrated into the soil. This
saltish water reaches through groundwater movement the lower plains
near Lake Victoria. A part of it flows into the Lake but the bigger
part of the groundwater is used by plants, leaving behind the
salts.In this way salts accumulate there, causing salinity and/or

- alkalinity.

In Lake Victoria salts do not accumulate, but there will be a
dynamic equilibrium: the amount of salts coming in yearly with
groundwater and other contributaries (e.g. rivers) is léaving

the Lake again yearly with the water streaming into th: whit< Nile

at Jinja:
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With respect to the lower saline and/or alkaline plains near the
the lake it is possible that there is some groundwater flow from
the lake into the soil, which contributes to the salinity and the
alkalinity of the soils too.
The actual situation is not fully knwon because only a few sca-
ttered soilsamples are tzken for analysis of salt contents. Of the
results it appears that in some parts of the area the salt contents
remain the same throughout the profile (eig.Mb5) and on other parts
they increase with the depth of the profile (eig. trial plot of
Mbita-misseion). Mb5 is a calcareous clayloam to loam profile,while
the trial plot consists of clayer montmorillonitic soils.
Futhermore it is clear that the amount of salts; present in the
soil, differ strongly from place to place. In general it seems that
the salt content in the surfacesoil is rather low to moderate, ECe
smaller than 7 mmho, while it is moderate to moderately savere in
the subsoil: 2{e between 7 and IImmho. On Rusinga-island the
contamination with salts seems lower in comparison with the main-
land.
Also 1t appears that the composition of the salts in the surface-
'soil is well comparible with the composition of the salts in the
water of Lake Victoria. On the other hand the composition of the
salts in the deeper subsoil fits well in with the composition of
the salts in the groundwater.
To .et a good idea of the presence of saline and/or alkaline
solils and the seriousness of it more detailed research is necess-

ary. Methods und ideas for improvement are dealt with in chapter
8.
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FART II The soils

2.

2.1.

Survey mathods and materials.
The area was selected with the aid of the geological map of

the Gwasi area (1852) and the topographic map, sheet nr. II5/
3 Rusinga.

The area is approximately 1C00 ha. It was surveyed partly by

2 participants and partly by one.

The interpretation was dore with airphotos and a Topcon ster-
eoscope, the geological map of the Gwasi area and the topog-
raphical map. The 12 airphotos formed a strip of 10 km. length
and 2 km. width. The scale was I:9000. The photos were obta-
ined from the Survey of Kenya. |

The procedure which was followed was:

First the physiographic airphoto-interpretation of small area,
which was checked was next day in the field. This resulted in
correction of the soil boundaries and drawihg of new boundaries
while some boundaries found by airphoto-interpretation showed
to be irrelevant. This procedure was carried out daily. The
most important elements uscd are relief, drainage, while
vegetation was important for coastal areas.

Greytone and greytone-changes proved to be very usefull.
Fieldwork was carried out with auger and pit observations.

Augerobservations:

About 700 soil profile augerings were made to ad depth of,

if possible, I.20m. by means of an Edelman-auger.

The following propérties of the soil @nd the surroundings

were observed at the gugering place:

- depth of solum and thickness of the horizons

— soilcolour, this was measursd by comparison with the
Munsell soil colour charts

- texture

- stoniness of the profilse

- presence of free carbonates tested by HC1 (10%)

- depth groundwatertable if present

- surface stoniness and rockiness.

- slope form and slope gradient; (Abney level)

- parent material

- landuse and/or vegetation.
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2.2, Fit obsarvations.

In every sollsériés an observation was made in a soilpit for
a detailed description of the scvilprofile. For this purpose
about 20 pits were dug to a depth of 0.5-2.00 m. A detailed
description was made of.every pit according to the guidelines
as given in the soil Survey Manual (1852) and the #£.4.0.
guidelines for soildescription.

At every pit-place the following properties of the soil and
surrounding were obscrved:

- the properties mentioned under auger-observations

- so0il structure

- presence of clayskins, slickensides or pressure skins
- biopores and rootdevelopment

- Ccracks

¢ cohisistepcy

- mottles and concretions

-~ width and topography of soill bound$®ries

- pressnce of salt '

- presence of primary minerals.

2.3. Map compilation.
A detailed soil map on scale 1: 12.500 has bzen produced.
Firstly base map was prepared using the Arundsl method
(graphical radial triangulation on a strip of 12 airphotos).
The soilboundaries und other data drawn on the airphotos
were transferred to the base map using the Vertical Sketch
master of Keuffel and Zssen.
A land suitability waptfe produced.by using the soil map, -
Before that, a study has been made about the suitability‘
of the different soilseries for gravity-irrigation.
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Description of the soils.

B

xplanatory legend. See appendix.?2

Series, types. and phases.

C
a

G

riterions and symbols for distinction of the series:
Seriename

mwach serie has a geographical name. The first two chara-
cters of the series-gode have bsen derived from thet name.
Parsntmaterial. The first character of the parent material
is the third one of the serisscode.

K- Nephelirites

M- Kiocéene lakzbeds.

Groundwaterlevel

A new serieés has besen distinguished when the groundwater-
level is within 100 cm. throughout the year.

riterions and symbols for distinction of the types and

phases.

Type, this is the texvure class of the first 18 cu.

B
C

a

- silty clay and clay,more than 40%

- medium texture, finer than sandy loam
- coars2r than sandy loam.
hases
- Soildepth, i.e. the penctrability of the soil with the
rauger.
4 = 0 - 20 cm. very shallow
3= 20 - 50 cm. shallow
2 = 50 -100 cm. moerately deep
1 = 100 -150 cm. Jeep
O = over 150 cm. very deep
b -Slope
A= 0 - 1% level
B = 1 - 3% nearly level
G = 3 - 5% very gently sloping
D = 5 =10% zently sloping
B = 10 -20% sloping
F = 20 -30% mod:rately steep
G = 30 -50% steep



CcC -

Surface stoniness
S1 =0 - 3¢

S2 = 3 - 15%

S3 =15 - 90%

S4 =90 -100%
Rockiness

Rl = 0 - 2%

k2 = 2 - 104

R3 =10 -~ 25¢

R4 =25 - 50%
R5 =50 - 90%
R6 =90 -100%
Erosion

Intensity of gullies
Depth of gullies 1length/surface<0.?2 0.2-0.4 0.4

0 - 3 m, 51 B 1l B 1
3 - 6 m. 51 E 2 %3
26 m. 52 %3 Gulliiéd
land(GL)
Salinity

This has bezn indicated on the map by a sign '+' slightly
tec moderately saline.

o ——— e e i T — - ————— - ——— T — ———— i —— ———— ————— ————— ———— 7 ——

Series.
ViN - Victoriaseries

fhis series occurs in the flat coastal plain of the Laxe
Victoria. It includes deep, moderately well drained to
well drained dark grey-brown, calcareous, layered solls.
The greater part of the profile is of a sandy to loam
texture, with small clayey to clayloam layers. The A-
herizon is black to very dark brown and mostly shallow,
The stoniness class of this series is always O.

Ksk - Kasigunga series

The Kasigunga series is mainly found on straight gentle
gloping pedimentslopes and in the level alluvial plains.
Surface stoniness class is mostly O, somstimes 1. It
compriseés deep, poorly drained, very dark greyish
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brown montmorillonitic clay soils with é thin selfmulching surface-
soil cverlying a prismatic subsurfacesoil with slickensides and
cracks deeper than 50 cm. (in dry season). The A-horizon is very d
dark brown.

GeN - Gembeseries

This series occurs on gently pedimentslopes on spots where the
rock is at a shallow depth or where erosion hacd removed the top-~
soil. The series includes moderately deep and deep (then light
clayloam within 50 cm), strong prismatic, very dark grey-brown
montmorillonitic clay usually with a selfmulching surface layer

of a few centimeters. The series is imperfectly to moderately well
drained.

MiN - Migumaseries.

The Migumaseries occurs on level gently sloping alluvial plains

in slight depressions. It comprises deep cracking, strong prismatic,
very dark grey - brown montmorillonitic clay, with a selfmulching
surfacelayer of a few centimeters. In the B-horizon contious
slickensides occur. The A-horizon is usually very dark brown. The
series is lmperfectly drained.

OkN - Ckothseries.

The Okothseries is found in the slight depressions of the gently

undulating alluvial plains. IV includes calcareous, cracking,
strong prismatic montmorillonitic clay, overlying calcareous,
moderate subangular blocky light clayloam within 50 cm. of the
surface. The profile 1s desp moderately welldrained and sometimes
slightly stony.

Chl - Chamarungaseries.

The series occurs exclusively in the coastal area of Lake Victoris
in very low positions (till 1lm. above laxke level).It consists of
deep, moderately prismatic, very dark grey, montmorillonitic
claysoils with grey mottles. The A-horizon is black. The series is
poorly drained and might be moderately affected by salt or alkali.
Stoniness class is always 0. ‘

AnN - Andugoseries |

This series occurs in gently undulating alluvial plains downwards
of outlets of erosion-gullies.It comprises deep, calcareous cark

gray-brown to brown moderately subangular blocky medium textured

soils. The A-horizon is very dark gray and shallow. The series 1s
well dreined.The soils at a low position near Lake Victoria mightv
be slightly to moderately affected by salt or alkali.



25

MbN- Mbitaseries
The Mbitaseries occurs on gently sloping to sloping convex hill-

§lopé 8f hephalinites: It consists of moderately deep, dabk gray-
brown moderately medium angular blocky, medium textured soils.,
are usually gravelly to stony. The A-horizon is very dark gray-
brown and shallow. The series is well drained.

KhK - Kiaheraseries

This seéries is found on eroded spots and edges of hills. The
surface stoniness and rockiness ¢f this series is very high. The
series comprisés snallow moderately subangular blocky, stony,
dark gray-brown loamy soils with lithic contact within 20 cm. A-
horizon is very dark gray-brown and thin. The series is well
drained.

UnM - Onyangoseries

This series is exclusively found on a small patch on a level too
gently sloping top of low hill, where a small outcrop of Miocene
lakebeds occurs in between of nephelinite-agglomerates. It consis-

ts of moderately deep to deep, very wesk subangular, calcareous,
gray-brown silty clayloam overlying a petrocalcic horizon. The
A-horizon is Gark-gray-brown and. shalle s, Th: sturiesss slass is O or
1. The series ie well drained. '

C1N - Qleleseries.

This Oleleseries occurs eiélusively on a limited spot on the flat

top of a ccnvex nephelinite hill.It consists of a deep to moderately
deep, strong medium angular, stony, darkbrown clay to clayloum

501l with pabchy claycutans in the B-horizon. This series is well
drained. |

RuM - Rusingaseries

The serie¢s is mainly found on gently sloping convex hills of
Miocene Lakebeds.

It consists of moderately deep, weax medium subangular blocky
calcareous gravelly, brown to reddish brown loam. Surface stoni-
ness class is never O, usually 1 or 2. The A-horizon is dark brown
and shallow. The series is well drained. The underlying rotten
rock is usually soft.




26

KiM - Kiangatassries

The Kiangataseries occurs on gently sloping tc sloping strongly
dissected pedimentslopesi A

It consists of moderately deep, weaxk subangular blocky,calcareous,
gravelly gray~brown to brown clay loam to loam soils. The A-horizon
is usually dark brown and shallow. The underlying rotten rock is
usually soft.

The surface of the soils is genemally covered with small gravel
and exposed to sheet-erosion.

Lel~ Leakyseries

This series is found on excessively drained positions on edges of
convex hills and on sloping convex nills of Miocene Lakebeds with
‘noncalcareous parentmaterial.

It includes moderately deep to deep, weak subangular blocky,
noncalcareous, gravelly, gray-brown to brown, medium textured
soils. The &4-horizon is dark brown and thin. The surface soil is
exposed to sheet-erosion and often covered with many small gravel. .
The series is well drained.

Ogll - Ugosaseries

This series is found in the ailuvial plain on a very gently sloping
position near the outflows of gullies.

It includes deep, weak, medium subangular blocky, calcarous,
layered soils with intermittent layers of sandy loam, clayloam

and loamy sand. In the coarser layers rounded gravel. cam be..
observed. The A-horizon is brown and shallow. The series is well

to somewhat excessively drained.

Kall - Kakriguseries

The Kakrigussries cccurs on very gently to gently sloping concave
slope irn alluvial area.

It consists of deep, strong angular blocky to prismatic,calcareous
dark grey-brown montmorillonitic clay soils. Cften a comparable
second profile can be distinguished below the above mentioned.

The depth of the top of the -Abbvaries from 80 cm. to 1.50 m. below
the surface. The A-horizon of the upper profile is dark greyish
brown and shallow. The surface stoniness class is O.

The series is imperfectly drained. The soils in lower positions
might be slightly affected by salinity.
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" NyM .—-KRyeamaganseries

This series is mainly found in the transitionzone from the
alluvial areas to the hilly area, and on spots where the
rock comes near the surface. It occurs in concave, very
gently sloping positions. The Nyamugaseries cconsists of

deep to moderately deep, strong medium anguiar blocky, calc-
areous gravelly, dark grayish brown to dark brown montmori-
llonitic clay. The A.horizon is very dark grayish brown and
moderately thick (20 - 50 cm.).The series is moderately to
imperfectly drained.

3.3.2. Complexes. °

Coastal complexes.

a.lt occurs from from lakelevel to 3-4 meters above it. Es-
pecially very near the lake the soils have a high groundwa-
ter level (150 m) throughout the year.

The soils which are found here, are from the Victoria or
Chamarunga-series.The somewhat higher situated parts are
covered with the Kakriguseries and the Nyamugaseries, of
which the latter occur more frequently near sloping parts.
b.Around Mbita-point:

The coastal strip is very narrow here and usually bounded'by
steep slopes.Because of strong windinfluence on this point
causing a rather turbulent sedimentation environment the
major part of the plain is covered with the more sandy soils
of Victoriaseries.On more quiet places due to a reedvegetat--
ion where smsll gullies have carried finer sediments to the
plain the finetextures Chamarungaseries are found.

Usually the groundwaterlevel is within 150 cm. of the surface.
Complexes on nephelinite agglomerate.

a.Slope complexes.

This complex is found on the remnant hills, which outcrop
on some places on the pedimentslope of the Gembe hill. Un
the steep slopes the very shallow Kiaheraseries are found;
they are usually very resistant, and with a lot of rockout-
crops covering 10 - 50% of the surface.Between rockoutcrops
on the gently sloping top and in pockets the moderately
deep Gembe-series is found, while on slightly ercded places
the shallow Mbitaseries occurs. Both have a high surface
stoniness.
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b. Eroded pediment.

This occurs on the lower parts of the pediments of the Gembe hill,
where a lot of erosion gullies occur. The relatively untcuched
positions (rembants of the gently sloping pedimentslope)are occup-
ied by deep soils of the Kasigungaseries.

On the slightly eroded soils towards the gullies the moderately
deep Gembeseries is found, while on the strongly eroded sites the
shallow Mbitaseries is located. Sedimentation in the gullies takes
place esgspecially near the transitionzone towards the alluvial fauns,
It starts some hundreds of meters from the boundary between alluvi-
al fan and pediment. On the valley bottom usually deep to moderate-
ly deep soils of the Kasiguraseries are found on g gentle slope.
Complexes on Miocene lakebeds. '

a.Alluvial plain complexes.

Allarge part of the alluvial fans of Rusinga-island is covered
with this complex. The uniformity of the complex is small due to
different sedimentation. In the subsurface, soil textures:intithe
horizontal plain range from heavy clay to coarse sandy loam.

The major part of this gently sloping complex consists of deep
soils of the Kakriguseries. On the transitions towards the pedi-
ments but especiglly on places where the subsurface soil is light
clay loam or coarser (even stony layers méy occur) the deep to
moderately deep Nymamugaseries.occurs.

b.Transitionzone pediment-alluvial plain.

This consists of a undulating area with a medium intensity of
moderately deep (3-6m) gullies.

The pedimentparts which cover a large part of this complex have
soils of the Kiangataseries. They have shallow profiles on a
gentle slope. The surface is usually covered with a high amount
of small stones, due to sheet-erosion. The lower part of the slig-
htly concave gently sloping gullyslopes are occupied by shallow
soils of the Nyamugaseries, which are gradually grading into the
deep soils of the Kakriguseries which are found on the bottom.




29
The latter two are ths results of sedlmcntatlonprocess,g 0¥
colluvial/alluvial origin.Surfaces stoniness of these tvwo
are low (31).
Complexes on materials. of mixed origin.

a.Lulonge complex.
The higheSt part of “his hill is covered with nephelini t¢
agglomerates.This has resulted in shallow soils of the Geu-
beseries, which are found rnear the top and somewhat lower
down the siope in pockets, usually on sloping land with
moderately high surface stoniness (S3). The major part of
the hill, however, is built up from Mioccene lakebeds, whicn
have resulted in shallow *o very shallow soils on sloping
TG V.‘d sﬁ,vp ;gb¢u;i£§ Wi ah mlny rocr“ut:rﬂpo. The gnallow
s0lils are from the Kiangataseries and the very shallow ocaé.:
from the Kisheraseries. Surfacestoniness is high (S3).
b.Alluvial/colluvial plain near Mbita.
This gently sloping plain is mainly consisting of matexricl:
from Miocene lakebeds which are partly overwashed by eroi’
material from nephelinite origin.
It has resulted in shallow soils of the Rusingaseries o
positions where nco or few overwashing has tarken place. Whnao!
the colluvial laysr is thin the COkothseries occurs with
shallow soils. Whzre thickness of the colluvial layer cou-
sisting of fine textured maverials exceeds 50 cm. the
Migumaseries is found with moderately deep soils on slig:’
concave gantle slope

3.3.3. Miscellaneous.

MR - Misczlianeous of rock.

Somz hilly parts are found with more than 90% outcrops or
nephelinites on Miccene lakebeds. They occur both on steoy
slopes and on relatively flat hilltops.

MRS -~ Miscellaneous of rocks ancd stones.

Occurs on the same position as MP.SC% of the surface is
covered by rocks and stones-
GIM - Gullied land on Miocene lakebeds.

Occurs on the straigh’ sloping pedimentslopes. The greawu:.
part of land is occupied by deep gullies (6 m.)
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Part 111. Inferpretation of the survey data

4.
4;l.

4.1.1.

Land utilisation,actual and proposed.

The land utilisation type of the Mbita area is mixed
farming: grazing and cultivation of subsistence crops,
which are party sold.

Key attributes to charactsrise the land utilisation type
are: , .

a Nature of produce (4.1.1)

Land tenure system(4.1.2)

Size of the farms (4.1.3)

Labour intensity (4.1.4)

Level of technical xnow-how (4.1.5)

FParmpower (4.1.6)

Capital intensity (4.1.7)

= ¢ 2 0 o

Nature of produce.

(Subsistence) crops.

These sre listed consecutively their importance:
a maize,mainly local varigties

sorghum

cassave

o o0 o

bananas

[}

cabbage and other vegetables

f paw-paw

g bzans

h sweet potatoes

1 sugarcane

Jj groundnuts
Besideg.Ihereis anvexternive ‘oxploitation-ofthe sisal
sisal which is plarted in strips along roads or us a
fence around the cultivated fields.

a Maize.

This is the main staple food. Sometvimes it is also used
for trading. 1hne sced is usually of local origin. Bach
sear a part of the crop is kept back. The use of hybrid
maiza is limited problably because the price of the seed.
It scems that the amount of hybrid mauize seeds is
increasing year by year.
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Landpreparation starts in March and continues till after the
onsét of the rains. Due 10 the unreliability of the rains the
planting date varies from year to year, but it is usuzlly done
after the onset of the rains (among others becuuse landpreparation
is not yet ready)., The late plating is one of the reasons of crop
failure, because the rainy s2ason is sometimes rather short.
Another reason is the occasional occurence of heavy rains causing
floods, erosion and sedimentation. Approximately in one out four
years the crop fails. Weeding is done 2- 4 times and is especially
important when the crop is young. 7ild vegetables are saved and
left in between the maize. The weeding is done with the jembe.
¥hen the crop is mature (june - july)the cobs are taken and bfought
into a store. The stems with leaves are left on the field and
serve as food for the cattle.
Pecause of the relative high fertility of the soils, the use of
fervilizers may yot e .very meassary.inly vai¥ bility ¢Ff nitrogen .
and sulfates are thé main nutricients that are limited, but only
3 few N and/or 3 fertilizers are applied, probably because of the
high price.
The main factors of yield depressions are:
occasional - insufficient water availability

damage done by heavy rairs (pailstorms)
rermanent - occurence of Striga spp.

damage done by cattle

deficiency of nutricieénts

stalkboarers. (other deseases and pests)
Un somé pluce cattle is concentrated for some time on a small
plot surrounded by hedges of thorny branches. In this way a
certain concentration of cowdung is obtained in the wet season
this part is used for growing maize. Generally application of
cowdung is rare.
b Sorghum,
This is arother important staple food in this area and it is used
for trading on the local market. The planted area is approximately
equal to that of waize. It is rather drought resistant. In year
when maize fails due to drouxht sorghum may survive. It is more
resistant to waterlog:ing than other cereals (apart from rice)
and yields reasonably well on infertile soils. In years with
sufficient rain after harvesting, sorghum can be ratooned and give

a second crop.
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Still maize has become relatively important in this area because
it yields more,taétes better and because a lot of damage is done
by birds to sorghum. |
¢ Cassave.
This is the most important rootcrop in this area. It is found on
sandy to loamy soils on somewhat higher spots near the coast. It
is very drought resistant and can grow in areas with an unreliable
rainfall. On infertile soils it can still give a good yield. It
is planted as & stem cutting. It requires little labour and can
sefvé as a famine reserve. Disadvantage of cassave is the low
nutritive value.
h Sw=2et potatoeé;

Next td,éassave this is another rootcrop. It is also drought resis-
tant but it requires a more regularly distributed rain as cassave
does# Because of the latter, sweet potatoes are planted on small
mounds in small area only. Soil and growing conditions are the

same as for cassave;

d Bananas.

These are grown very near the lake. Both plantains and sweet
bananas occur. They are locally consumed. A part of it is sold on
the local market.

e Cabbage, paw-paw, sugarcarne, beans and groundnuts.

These occur in the shambas near the lake together with one or more
of the fbllowing crops: sweet potatoes, cassave and with each other.
A11 these crops are subsistence crops; but they are also parlty
sold on the local market.

The shambas are usually well-fenced with thonny branches and often
a small house is built for a wabchman, who has to take care that
the shamba is not entered by hippos. Which crops are grown depends
on the so0il and the interest of the farmer. Usually the more
coaser textured soils carry crops like sweet potatoes, cassave or
grounhuts, while on fine textured soils oné can observe paw-paw,
sugarcane and cabbage.

The shambas are permenantely cultivated. In the waterrequirements
is forseen partly by rainwater, partly from groundwater, while a
minor part is irrigationwaser, which is carried from the lake to
the shambas with buckets.
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The shambas are very important, because they deliver s lot
of highly nutritive ingredients which diversify the meals

of the people of this area.

Animal hushandry.

An important factor in raising cattle is cépital—investment.
Not much attention is paid to the quality of the cattle and
the '"grassland". The animals which are kept are: cows, bulls,
oxen, sheeps, goats anrd chicken.

The cattle is of local bred and is roaming around through an
extensive area, using all possible food. The guality of the
grasses is poor and the qguantity of food is limited in the
dry season. This is one of the reasons why the ploughing

is done when the rains have already started, because firét
the oxen have to get stronger, by means of the grass that
started growing with the first rains. The returns of =animal
husbandry are low: some meatproduction (in Mbita once a.
week a cow or ox is slaughtered) and hardly any milk prddu—
ction. If there is, it is mostly used for home use, ohly a
few litres are sold. Milk is kept by making it become SOMT.
For that purpose it is contaminated with certain micro-orga-
nisms-

landtenure.

The land is owned by clans. The Ygrasslands"(in fact grazing
area)are communal lands.
Size of the farm.

Within the area of a clan some scattered parts are cultiva--
ted each yesar. Usually each year a new clearing is made
while another part is left because it is exhausted. Most
parts are used for a rather long time; the cultivationtime
is increasing due to increasing population. No accurate
data are available on the farmsize. For one family the size
of the semi-permanent cultivated part is between 5 - 10 acres,
while the sige of the shambas near the lake range from 1 - 3
acres, but usually they are small.
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Labour intensity.

This is usually low. Most labour is done in the wet sgeason.
Most farmers do not need to attract labour from outside the
farm. The work is done by men (clearing, ploughing), wife/
wives(digaing, planting, weeding,harvesting) and children
(planting, weeding birdwatching). Herding of cattle is
usually done by children or men. Sometimes foreign labour
is attracted for this purpose.

Level of technical gnow-how.

This is very low. Preparation is done by hand by means of
a jembe, or an oxplough.Usually local maize is used and no
fertilizers or herbicides are applicated. Even application
of cowdung is rare.

Capital inteéensity.

This is also very low. The non-récurring irput reguirements
of development costs are limited to hand-tools and a piough
while recurring production costs are only for own scedpro-
duction and family labour.

Farmpower

Most work is doré by manpower.0Oxploughing becomes more and
more important. Very rarely (in fact only once) mechanical
power is scen (tractorploughing).

——— e o — ——— i i s — — ———

of landgualities is selkcted, which are important for the
use possibilities of land under this system. They concern
chemi cal physical and environmental properties of the land.
The land gqualities are:

Major landqualities rélated with reguirements of

plantgrowth undesr gravity irrigation. Thege are:

a.Availability of water (waterholding capacity)

b.Availability of nutricnts

c.Availability of oxygen for rootgrowth
d.Availability of foothold
e.Possibilities of infiltaration
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Major landqualities related with regquirements for
management practises. These are:

a. Resistence against erosion.

b. Frezedom of farm-layout.

c. Possibilities of tillage.

Furthermore there are some landgualities which are not
strongly related to the distinguished series, but which are
rather uniform for the area as a whole, or which are dep-
ending on the position in the field.

Non-rated landqualities. These are:

a. Availability of irrigationwater:

b. Flooding hazard.

c: Wind and storms as affecting plantgrowth and evapotran-
spiration.

d. Salinization and/or alkalinization at present and in
future.

It should be noted that the availability of irrigation water

is of decisive importance.

e e o B e e B o i e e i o i s s e T . i e e e o e e

Lach landquality depends on certain properties of the land,

concerning chemical, physical and enviromental characteri-

stics. These landgquality-factors can be determined cuantit-

ively resulting in the rating of the landquality. For a2 good

rating a lot of laboratory-data are neecded, especially those

concerning the physical and chemical properties of soil.

Because only few of these data are available this rating

is more qualitative.

The following grades of rating are distinguished:

a. Very high grade of availability/absence of risks/possi-
bilities.

b. High grade of availability/absence of risks/possibilities.

c. Medium grade of availability/absence of risks/possibili-
ties.

d. Low grade of availability/absence of risks/possibilities.

e. Very low grade of availability/absence of risks/possi-
bilities.
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Availability of

water

Depending on: -

texture

amount of organic matvter

depth of soium

evapotranspiXation

susceptibility of sealing

sttepness of the slope.

Not all these factors have to be taken into account, as

evapotranspitation is more dependant on the crop and the

position of the land in the area, while the zsmount of organic

matter greatly depends on the depth of the solum and the
texture.So the following factors have been rat=d; texture,

depth of solum,

susceptibility of sealing, thickness of

montmorillonitic clay and the steepness of slope.

Rating availability of water:

a.Very high grad

'b.High grade

Cc.Medium grade

d.Low ‘grade

e.Very low grade

e —

depth of solum over 120 cm.

medium textured and less than 20 cm.
of montmorillonitic clay on top of
profile

no sealing

slope O - 5%

depth of solum between 50 and 120 cm.
fine textured

no sealing

slope 0 - 5%

depth of solum between 50 and 120 cm.
madium textured.

no sealing

slope between 5 - 10%

depth of solum less than 50 cm.
sandy textures

slightly sealing

slopes steeper than 10%

depth of solum less than 50 cm.
sandy textures

slightly sealing

slopes steeper than I10%
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4.4.2., Availability of nutrients.

Deprnding on - organic matter content
- CEC and basesaturafion
- amount of weatherable minerals.

In this area with low rainfull and conseyuently resduced
lezaching montmorillonitic and illitic clay is formed giving
rise to scils with a high e¢xchange capacity, well saturetcd
with calcium. Organic matter levels are usually rather low,
because of the reduced addition of organic matter from the
vegetation, pH of the top soil is usually slightly alkaling.
Phosphate levels are fairly good in the soils.Because only
few laboratory results are available (Appendix 3) the
factors for rating are depth of solum (presence of weather-
able minerals), and clay content (measure for CZ&C) and
thickness of A-horizon(measure for organic mat¥sr content).
Rating availability of nutrients:
a. Very high grads - depth of solum 50 cm.

- dark topsoil 25 cm.

- clay content over 40%
b. High grade - depth of solum 56 - 120 cm.

- dark top-soil 25 om.

- clay content over 40%
c. Medium grade - depth of solum 50 - 120 cm.

- dark topsoil 25 cm.

- clay content 10 - 40%
d. Low grade — depth of solum 120 cm.

- thickness of dark topsoil 25 cm.

- clay content 10 - 40%
e. Very low grade — depth of solum 120 cm.

- no dark topsoil

- clay content 10%
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Availability of oxygen fdr,rqotgrowth.

Depending on - depth of badly permeable layer or nephelini ..
Sl rock '
- permeability (depending on texture of the
8311).

Rating of availability of oxygen:
a: Very high grade - ho badly permeable layer or rock

- texture<40% clay
b. High grade - badly permeable layer or rock within

120 cm.

- texture<40% clay
badly permeable layer or rock between
50 - 120 cm.
=~ texturey40% clay

c. Medium grade

d. Low grade . -~ badly permeable layer or rock batweer
50 w25 cmi
- texture>40%
e. Very low grade - badly permeable layer or rock within
25 cm.

- texturey40%
Availability of footthold.
This depends mainly on -~ depth of solum

- hardness of rock.
Two types of rocxs can be distinguished in the survey arec
namely nephelinites, which cannot easily be penetrated by
roots and Miocene lakebeds, which arc rather casy penetratac
Rating availability of foothold: '

a.Very high grade - depth of solum over 100 cm.,
- Miocene lakebeds/nephelinites
b.High grade - depth of solum between 50 and 100 cm.
- Miocene lakebeds.
c.Medium grade - depth of solum between 20 - 50 cm.
- nephelinites
d.Low grade - depth of solum within 20 cm.
- Miocene lakebeds
e.Very low grade — depth of solum within 20 cm.
- nephelinites.

Possibilities of infiltration.

Depending on - slope
- sealing
- texture of surface soil..
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Because of lack of infiltration mecasurements in the fielc
for the differcent series the factors used for rating is tr
texture. The cracking montmorillonitic clays will have a
fast infiltration at the beginning but as soon as the cra-
are closed it will be reduced to nearly zero and the majo:
part of the water will run over the surface.
Rating of the possibilities of infiltration:
a.Very high grade -~ slope 0O - 1%

-~ no sealing

- textures coarser than heavy clayloam
b.High grade - slopes 1 -- 3%

- noc sealing

- textures coarser than heavy clayloam
c.Medivm grade -- slopes 3 - 5%

- textures finer than 35% clay

" a7 ¢k3ly sealing

d.Low grade - slopes 5 - 1.0%
- slightly sealing
- textures finer than 35% clay

- e.Very low grade - slopes 10%

-~ glightly to moderately sezling
‘ ~ textures finer than 35%
Resistance against water erosion

This depends on - steepness and lennth of slope

-- dissection

- surface secaling,
this on its turn depends gratly on the texture of the sur
soil and orgnnic matter content.
Length and sieecpness of the slope are important factors, =
they greatly affect the amount of surface runoff. An dis¥i
ction need to be made between slopes with and slopes with-
out gullies.

Rating of th2 resistance against water erosion:

a. Very high grade -~ slopes O - 5%; dissected; no seal r
b. High grace - slopes 5 -10%; dissected; no sealin
c. Medium grade - slopes 10 - 30 non-dissected;

- Snghu”r sea *Ing

d. Low grade - slopes 30 - 50%; non-dissected;
~ slightly sealing

e. Very low grade ~ slopes over 50%; non-dissected;
~ slightly to moderately sealing.
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Freedom of farm layout.
Depending on - number and depth of gullies; slope and

affecting irrigation system; micro-relief;

rockiness of the surface; extent of the sexr. .:

series.
The farmsize might be restricted because of a high intens:it
of gullies, especially when these are deep. These gullies
also influence the accessibility of the farm. The choice or

a sultable gravity irrigation system depends partly on thc

slope. On steeper - slopes a furrow irrigation-scheme is moxro

suitable, while bith furrow and border irrigation may oceu:

in gently sloping positions. Series covering only a small

area are less suitable.

Rating of fréedom of farmlayout:

ai Very high grade - non—dissected; slope O - F¥%; smooth
surface; no rockoutcrops

b. High grade - few, shallow gullies; slope I - 5%:
few low undulations; no rockoutcrc

c. Medium grade less than 20% deeply gullied land;

slopes 5 - T0%; few low undulations
less than 25% rockoutcrops;
d. Low grade - 20 - 50% deeply gullied land; slogps
I0 - 20%3; common undulations;
- rocké covering 25 - 50% of the surfe

e. Very low grade more than 50% deeply gullied land;

slope over 20%; undulating; rocks
£

covering more than 50% of the surfs:.
Pogsibilities of tillage.

These depend on - stoniness (% and size of gravel and stc
. nes) ;compactness of the surface layer.
The compactness of the surface layer depends on the textuiv
organic matter content, porosity and rooting intensity of
the vegetation. As texture is the main factor, this is us-
for rating. Another important factor is the presencc or
absence of a selfmulching montmorilloniziic clay soils.

Rating of the possibilities of tillage:

a. Very high grade - 3% stones or gravel; texture coarse:
than 40%; selfmulching layer;
b. High grade - 3 - 15% stoniness;texture finer thz.

40%; selfmulching layer
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15 - 90% stoniness; texture finer than
40%; selfmulching layer

c. Medium grade

d. Low grade - 90% stoniness, stones and gravel;
" - texture finer than 40%; no selfmulching
layer
e. Very low grade- 90% stoniness; texture finer than 40%;
- no selfmulching layer
4.5. Other landgualities which have not been rated.

4.5.I. Availability of irrigationwater.

This is depending on - distance from the source (lake
Victoria); height above the source
(lLake); possibilities of development
of a waterconveyance system; poss-
ibilities of water storage.

The costs of water will increase with increasing distance

of the lake and increasing height above the lakelevel.

Especially when the water has to be pumped up to some height,

the costs will greatly increase.

On the priciple of costs of a m3

3 %0 a height of 1 m. equals the

costs for 1 m3 at a horizontal distance of 100 m. (for a

of water one can say that
the costs of bringing I m

long~term project of I0 - 20 year), with high non-recurring
development costs - mill, pipelines, storage capacity etc.--—
and low running costs).

Another factor which has to be taken into account is the
fact that pinezlines or ditches may have to pass over land

of differsnt owners. To avoid difficulties it will be nece--
ssary 1o congolidate the land. Another problem is the
crossing of roads and gullies, while also attention should
be paid to the damage done to open channels by cattle,while
the ditches also may ba a source of accelerated erosion.
From these points of view but also because of waterlosses

by evaporation and to the subsoil it seems wise to use pipes.
Storage car bhe created in gullies or slight depressions.

The lowlying valleys show the best opportunities, especially
when the land is owned by only one clan and where the land
is not divided by roads and no or where a high intensity
gullies are prcsont.
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Plooding hazard.

As the area has a subhumid climate with a3 pronounced dry
season and occassionally heavy rains, large floods may
occur causing a lot of damage.

Slopes will become eroded, while a big load of sediments is
brought into the lowlying valleys, which muy be flooded for
some time. Roads can be eroded cuausing stagnation of the
transport. All these points should be taken into account
before establishing a scheme and counter measures should be
taken to avoid flooding. (See paragraph 4.8)

As the flooding hazurd is not strongly bound to the mapping
units, no rating is made for this landguality. Generally it
can be said tha all lowlying valleys are susceptible for
flooding, as well as the coastal plain.

inds and storms affecting plantgrowth.

#inds and storms ar= not constant throughout the area. Some
parts of the area are sheltered by hills and vegetation.
W¥inds and storms have two effectsviz:

Firstly they cause damage to the crops by blowing them down.
Susceptible are espécially maize, sunflower, bananas and
sorghum.

Secondly the wind has a strong influence on the evapotrans-
piration. Protected positions may have a potential evapora-
tion which is I.5-2 mm/day less than spots which are exposed
to the wind. The zstablishing of wind-breaks is advised for
&very major plot.

Salinity and/or sodication.

This factor is not especially bound to a certain series
however salinity is found in nearly all the soils of the
Victoria- and Chamarunga series and in some soils of the
Ukoth-, andugo-, Miguna-, Kasigunga-, Kakrigu- and Myamuga
series'which are found néar the Lake.

Severe sodic soils are found exclusively on a few isolated
lowlying spots in the coastal plain usually consiting of
the Victoriaseries. Usually the saline soils are only very
slightly or not sddic,
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Salinity and/or alkalinity dcpchds on the depth of the
groundwaterlevel and partly on the texture of the scil, as
finer textured soils have a higher capillairy rise than
coarse-textured soils, while on the other hand the perme-
abllity of coarse-textured soils is higher, so that salt is
more easily washed down by rainwater.

This factors are also important for salinization hazard
under irrigation and the possibilities of salt leaching
(sze 4.8. improvements). Without improvements thz crops
should be acapted to the present day salinity as represented
by the ECe (millimhos/cm)

Relative salt tolerance of crops to salt..

High Medium Low
ECe x 10°= 16') ECe x 10°=10') 2Cé x 105= 4')
Cotton Tomato Maize .
Sorghum Beans
Cabbage Groundnuts

Sunflower
4Ce x 10°= 6

I)The numbers following %Ce x lO3

are the electrical

conductivity values of the Saturation extract in millimhos

per cm. at 25°C associated with 50% decrease of yield.

In the basic zassumption that economic and social structures

does not alter much in the futural decades,. the following

agsumptions are made to determine the structure of the

proposed land utilisation types.

- employment has to be maintained and extended and a
reasonable income must be possible.

- the farmer will not give up growing subsistence crops.

- the farmer will not give up cattle keeping.

- the demand for certain agricultural products may change
in the future.

To meet these assumptions the overall structure of the

proposed land utilisation type will be: mixed farming,

using irrigation, with subsistence crops, cash crops and

cattle keeping.
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Here in the intensitivity of agriculture will be distinguis-
hed, so that finally two land utilisation types are consid-

ered:
1. extensive mixed farming using irrigation with:

- subsistence crops

- cash crops (low intensive level)

- cattle keeping. ‘
2. intensive mixed farming using irrigation with:

- subsistence crops

- cash crops (high intensive level)
fhe difference between them is the rate of intensity with
which the different kinds of crops has to be looked after.
This may be labour intensity (e.g.seedbed preparation, freg-
uent weeding)or capital intensity (e.g. fertilizer, pestici-
des, special tools) or both.
Subsistence crops will be the same in both types and thus
with the same intensity rate. So the difference between the
two types is mainly found in the differences of the cash
crops.In this report a rating is done to the suitability of
the soilseries for growing subsistence crops, low intensity
cash crops and high intensity cash crops under irrigation.If
not suited for one these uses it is mentioned what is the
best to do on this series.

4.6.1. Key attributes for both utilisation types.

The most important factors to characterise the proposed uti-
lisation types are: - produce
~ landtenure
- size of farm
- farm maﬁagement and labour intensity
- capital intensity
- level of technical know-how
‘- farmpower.
These will be discussed below.
Froduce. (see¢ also appendix 6),
Froducts of the area will be:
1. staple food (e.g. maize, cassave)
2. vVegetables (e.g. cabbage, beans, bananas)
3. cash crops (e.g. cotton, sunflower)
Crops of the first and second group are both subsistence
crops and cash crops.
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In comparison with the zctual situation, improvements of yield can
be reached by more intensively weeding. Especially the control of
S*riga Spp (Kayongo) in crops of Gramineae as maize, sorghum and
sugarcane is very important. Striga germinates on the roots of Gra-
mineae, using these roots as a basisi for food. So in this way it
diminishes the yield of the crop very much. To get a lasting suce-
2ss in the control of this weed it is nescessary to remove these
weeds before they set seeds, year after year. The seeds remain via-
ble for about 5 - IO year.So after this period of a good control of
them one may sspect that the amount of the crop will rise. If the
farmer allows a fall after some years of tillage, he should also
remove this "Kayongo" in the temporarely abondoned field.

Zven a more direct improvement is reached by restricting birddamage
This may be dcne by chasing them away continuously when the crops
start setting fruits. 4 usefull method umy be: tying debbes together
with long ropes and then pulling on them, or throwing soil. All of
these measurements are very labourous.

The prevention of damage due to insects will improve the yield of
the crops too. The main insects in subsistence crops are stalgboar-
rs (in Gramineue;, lice (in vegetables) and storage insects. ide-
guate measurements are possible. Applying in time of the different
treatments to the crop as weedcontrol, water- and fertilizer-supply
is also necessary to avoid yield depressions. Especially in the
"learring" phase 1t will be difficult to have a good insight into
the stages to apply the right treatments. Therefore yield will rai-
se more after getting more experience.

The improvements for crop husbandry as mentioned above is not
conclusive. Attention has to be given to other pests and diseases
too.

Up till now the cashcrops consisted mainly of the part of thz sub-
sistence crops, not necessary for own consumption. For these and
other crops as cotton, sisal, groundrnuts, vegetables a.s.o. ther is
already a certain market. For other crops as oil-sceds and a cons-
iderably raised production of vagetables possibilities to sell them
have to be found. One may think of delivery to the National Board
of Maize and Products, delivery to markets in big towns or to
factories for conserving (canning, oil substracting). It is advi-~
sable to make contracts for delivery bafore introducing new crops

on a large scale.
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With respect to the agricultural production it is necessary to
take into account a long time lag to reach a reasonable production,
because time is necessary to introduce und adapt new systems of
farmmanagement (e.g£. irrigation, pests and disease control) and
new crops. Nothing is still known of the spescific problems irn this
area with the newly introduced methods and crops. It can be stated
that with respect to the farmmanugemcnt it is advisable not to have
crops on the fiesld durlné the months of January and February to
prevent losses by heavy storms, (see further: farmmanagement).
Cattle Keeplng will be necessary to provide farmpower, milk and
meat. If necessary production of these can be raised by paying
more attention to the conditions of cattle keeping and also
bearing in mind that a small cattle of well fed cows is a better
capital investment than = big cattle of meagre animals. Further
improvements in foddering may be reached by interplaniing crops
with fodder/crops. Aftsr harvesting the main crops the fodder
‘crops remain on the field to be eaten by the cattle. This
interplahting may be done some wecks after germination of the

main crop. Suitable for this purpose may be:

Puerari spp, Esmodium spp, centrosema spp, but also grasses that
can withstand some shade.

Farmtenure.

In this area the guality of the soils differs very much, while

the soils suitable fer crop growing are scattered throughout the
area. To avoid difficulties, which will come by dividing up the
land and giving one farmer a part well-suited for crop growing

and another farmer only a poor part, it is better to consolidate
the land first. After that the needed improvementworke:are to be
carried out and at last the irrigation-works can be carried out.

Farmsize.

The farmsize mainly depends upon the yields n2eded by the farmer
and also by the rate of intensity with which is worked on the
farm. Afarm with a poor soil must be larger than one with a rich
soil to give the same yields. And because of the great differences
in soilguality it is impossible to give guidelines for the farm
sizes. More research has to be done to the actual productivity and
the possibilities of the soils in this area.
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Parmmanagement and labour intensity. (3ee also- Appendix 6).

Much of what is said in the previous part also desls with farmma-
nagent. Using irrigation it is possible to reach two crops s year,
but then it is necessary for the farmer to work according a more
accurate planting sceme, A base of such a sceme may be: 1lst crop:
laznd preparation and sowing before the onset of the rains, so that
harvessting can find place in the months of June or July. In the
meantime suitable control.of weeds, pests and diseases has to be
done in the right time and eventually additional irrigation has

to be applied.

end crop: land preparation to be done in July or August. After
that deiﬁg and looking after crops éo that harvesting is done in
November or December, before the storms in January or February may
crash the plants. For crops with remarkable longer growing period
(e.g.cassave, sugarcane, sweet potatoes) adaptions are necessary.
The amount of lubour inputs depends mainly on the choice of the
crops and also on the worxability of the land. The farm lay out,
especially the lengfh of the fields has its influence on the time
to spend on irrigation.

If the farmer is nrot able or he does not i1ike so, to have a high
labour irtensity (e.g. members of family, paid labourers), his
choice of crops will be restricted to those, that do not need
much labour. Cf course the choice of crops should be such that

the yields will cover labour‘(and other) costs. Skilled labour
will increase the yields and reduce the working time. Cn the

other hand skilled labour is more expensive.

Capital Intensity. luch of the improvements which were mentioned

in previous parts, need some rate of cupital investment.
Capital is necessary directly or indirectly for:
1 permanent investmentsy a) - soil concervation and erosion
control
- drainage
- establishment of irrigation works
b)- shaeds and stores
- machine (plough, wagon for transport
- traciion (strong oxen, donkejys,

tractor).
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. = small/tools
- windbreaks.

2 direct yielding invest-
ments - improved seeds

- improvement of grassland

- manure and fertilizer

- materials for control of pests

and disegses

~ landpreparation

—sKkilled labour.
In this list only the most importnat invsstments are mentioned.
for tihe development of the whele area or a valley it will be
necessary that a newly found authority or cdoperution bears the
main permanents investments as mentioned under la. Other Investments
(1L b and 2) may be dome by the faurmers or family clan. Of course
the investments have to supplement sach other. The rate in which
capltal investments are nacessary depands mailnly on tne choise
of crops and the yields to g2t out of it. Lspecially in the
beginning it is not advisable to spend much money in investmants.
It is better to find out first with smull trials what will be
the optimal capital intensity to reach a reasobable yield. 4lso
the e¢ffzct windbreaks to reducs the water usé of plants has to be
measured. Thesc windbreaxks may be made of sugarcane, pigeonpea
(eajanus cajan), shrubs or trees of which the products are also
usefull, '

Level of technical know-how,

411 improvements become only effsctive under good farmmanagement
This rejuires a reasoﬁablé level of technical know-how.

For instance applying fertilizer in the wrong time or Killing
stalkboarers aftuer they have attacked maize and sorghum plants
ig uselesgss. The level ghould be ruised by training the farmers
in farming with irrigation. Also getting experience in using new
methods and materials is of utmost importance for the farmers.
FPor this purpose the farmers should be supported by experts
giving them advise and leading nucleus farms. After a well =st-
ablished irrigation sytem also experts are necessary for the
maintanace of the irrigationworks.
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Farmpower.

To provide sufficient farmpower it is necessary to keep the oxen
for traction well .fed. Lo improve their forces it may be usefull
to cross local cow with big strong races. This will give stronger
oxen, provided the husbandry is goos. Also donkeys may be usad
for traction and trasport.

On the longer term it may be advisable to 2stablish some specia-
lized sericss to do the heavy work. These szrvices have to be
paid by the farmers for work that is done. This may give a more
effective use of the available farmpower.

General outline for institutional provisions.

s e — — — — e S . s e e e . W et W’

Before starting project is advised to establish a good organisa-

tion to provide a good running of the project. In the Mbita-area

the land is owned by different clans. These clans will have to
work together and for that purpose good arrangements will have
to be madc.

These provisions include.

a. Consolidatvion of tne land of the different clans.

b. Organisation of a cooperation of the landowners, which will

prepare, exacute, manage and control the investments (pipelines,

windmills, waterreservoirs, drainageditches etc.)

A fixed/price of tue irrisativnwater will have to be settled,
wnich is not dependunt on the distance from the lase. This
will reguire a control of tin=2 delivered water to each Tarm.

c. Urganisations concerning transfer of knowledge tc the farmers..
This includes the establishment of a nucleusfarm, which can,
sirve as an example, but which has a se cond purpose namely
trialstation.

Another aspect of the information is how to establish an
irrigationplot, when application is necessary and how much
water is required.

d. Ori~nisations for disposal of "inputs", (crsdit organisations,
purchase organisations).

e. Urganisations for selling or processing the product;(sales
orzanisations),
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For the establishment of all thess organisations it will
be necessary that the zovernment supplies both experts
and the capital at start with. The exparts shculd only have
an advising and an instructing task.It should be pursued
that the project becomes independant after some years.

4.8, znvironments.

Futher improvemsnts are needed to resach the highest possible
landguality. These arc:
4.8.1. énvironmental improvements.

Forestation of the upper pediment slopes and hill slopes
from this area resulting in better infiltration of the
soils under these forests so that with heavy rains the
surfacs runoff is limited znd the water comes available
more gradusl. Drainage of the area: improvement is needed
to prevent flooding of the lower parts.

The gullies cowming from the pediment will nave to be
extended toe the lake or measurements will have to be taken
to rsduce the speed of the water in the gullies by const-
ruction of walls in the gullies.

Futhermore an area-drainage systcm is ne:xded to discharge
the excess of irrigation water.

Trafficability of the area will have to be improved by
roadconstruction works. Good roads ars necessary for the
transport of materials needed for the irrigation and crop-
growing into the area and the transport of the cashcrops
from the urea.

4,8.2. Landimprovement.

The fullowing improvements «4re considered:

-Artificial drzinage, this is needed for the removal of the
gxcess irrigation w:ter that is used for the lesching of
the salts from the soil at the beginning of the cropping
and the excess water given during cropping to prevent sali-
nization.

The level of druinuge is depending on:

- texture of the soil

- hydraulic conductivity of substratum

- depth of groundwatasr.

For very low l,ing soils good drainage will conly be possible
by pumping the water from the drainage difch into the lake.
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Rating of improvements of drainage;

(dr) - low level - very permeable soils, deep groundwatertable
dr - moerate lesvel - permsable o modetately parmeable soils

with groundwater betwsen 100 - 150 cm.
DR - high level - siowly p2rmeable soils with groundwater between
100-150 cm.
DR - very high level - very slowly permeable soil with ground-
witer into 100 cm.,

““hen a soil has a very low permeability this might be improved

by planting a very intensively rooting crop or scrub (cotton,
Sesbania sesban, Carthamus tinctorius) to improve the porosity

of the soil.

Another mensurement, which might be advantegesous is ploughing
till about 3% cm depth.

- Sslinity control.

Ir fact tnis is strongly relazted with drainage. tThe groundwater

must be controlled at a rather deep level, so tnat no capillary
supply of any amount reaches the rootzone. 3Secondly the subsoil
urnoff must cope with an waditioral percolation. ‘this additional
guantity can be applied &t each lxrigation turn or in one special
application after harvest, or just before sowing.

As the guality of the water of Lake Victoria is very zood it is
probably not necessary to apply eXxcess irrigationwater on non-—
saline svils with good drainzsge. Un soils which are aii—ready
slightly to moderately affected by salt it is needed firstly to
leach this salts tarough a good drainage system. If salts are
leached not very much additioral water is needed, provided the
groundwater is controlled at a rather deep level. So a rating
of salinity control can te made according to the present day

T ey

salinity as expressaed by the LCe valusas.

Rating of salinity control (in fact costs of irrigation water
nesded for leaching).

(sa) low level - %Ce 0 - 4 mmho/cm.
sa medium leval - BCe 4 - 8 mmho/cnm.
28A highllsvel - 3Ce 8 -12 mmho/cm.

£Cel2 -16 mmho/cm.
A proposal for a field layout for salt affected parts may be:

SA very nigh level

a.ploughing

b.application of leaching water

c.cropping period with application of excess water at each
irrigation turn.
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The crops. should be salttoclerant and if possible intensively
rooting e.g. cotton or Garthamus tinctorius.
dlaffef harvsstiﬁg again application of leaching water.
Depending on the present #Ce value tais might be repeated one or
mora time.
- Cypsum snould be applied beforz leaching sodic scils.
§evere sodication.is found exclusively on some lowlying spots in
the coastal plain, where the exchangeble sodium can be 8 meg/100
grams of soil. (CiU = 24 meq/100 gr).
The amount of aypsum neaded depends on the percentage ¢r sodium
and on the cation exchahge capacity of the soil.
According to handboox 60 (p.49) the amounts of gypsum reyuired to
replace inhdicated amounts of zxchangeble sodium are:

Lxhangeble sodium Tons of
(Meq/100 g. soil) Gypsum Per acre
1 1.7

4 6.9

8 13.7

10 17.2

No accurate rating can be given no accurate data are available

on sodication and because the costs of gypsum arz unknown.

Thin layers of gypsum are gnown in'pleistocane sediments nsar Homa
mount (Geology and mineral - resources of Kenya - Tulfrey). If these
layers.are of economic value the costs will rot be too high, but

if not the gypsum has to come from North-lastarn province and this
would make the leaching operutions vsry costly.

- Lerracing:

This may improve the possibilities of gravity-irrigatiorn. An import-
ant factcr is the slope; the stecper the slopes, the more soil-
material has to be replaced and tihe narrower the teyrraces becowme.

Cn slopes over 109 terracing becomes viry difficult.

Rating of terracing:
(te) - low level

slopes 1 - 3%

te - medium level - slopes 3 - 5%

T% - high level - slopes 5 - 10%

T% - very high level - slopes over 107.
Leveling:

On parts with an irregualar micro-relief (termite hills, shallow
gullies) the possibilities of gravity-irrigation are limited.Leveling
may considerably improve these possibilities.




54

The level of leveling depends on the above mentioned micro-
relief. In this area only few termite hills are found but on
some places the areaza is very gently undulating due to shzllow
wide erosion gullies.

It should be noted that these gullies cannot be filled up with-
out fanrther measurements to discharge the water that used to
stream through these gullieé;

Rating of leieling;

(le) - low lewel - few termite hills or low undulatinms
le - medium level <~ common 16w undulations

LE - high level i common moderately high undulatings
LE - very high level-many moderately high undulations.
- Stonepicking:

This cun generally be done together with terracing, as stones
can sérve as building materials for small terrace walls.
Rating of stonepicking:

(st) - low level -~ stoniness 6 - 3%
st - medium level - stoniness 3 -I5%
ST - high level - stoniness I5-90%

ST -~ very high level- stoniness 90-106%
Actual suitability of the landunits for gravity

For reference sze Table I (pags 56 and further).
For the explanation of  the landunits see the legend (page 23)

The explanation of the abbreviations for the landqualities are:
W - availability of water

N - " of nutrients

0 - " of oxygen for rootgowth

F - " of foothold

I - possibilities of infiltration.

E - resistance against erosion

L - possibilities of farmlayout

T - possibilities of tillage.

Suitability classes (actual and proposed)

I - very high suitable

II - highly suitable

III - medium suitable

IV - marginally suituble

v - unsuitable

A - epecial cropchoice, due to salt (I) 1 or texture (2)
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B - special irrigation system.e.g. tisd ridging on slow permeable
solils on a gentle slope. _
C - Attentiorn should be given to the nutrient status of ti.e soil.
Improvement requiremerits
Level artificial salinity 1lvelling Terracing Stonedrainage

control picking.
low (dr) (sa) (le) (te) (st)
mcderate dr sa le te st
hig DR SA LE TE ST
very high LR SA L5 s ST

Gypsum was not rated due tc the fact that prices and availability
were not krnown while also no accurate data on sodication are
available. for the relevant landunits a distirnction is made between
actual suitabilityclasses with and without taking into account
salinity/sodication.

Actual sulitability class sl gives sultabiiity of the landunit

when it is slightly siline and/or alkaline., While s2 gives the
suitability when moderately salinz and/or alkaline.
Some landunits (ViN—CZ’ ViN—BlJ ChN—Bl, ChN—All
affected A B B A

as a whole, but others (some lanaunits of the KslN, CKN, Milk,

are salt-

Kali and NyM s¢ries) are only partly affected in fact only the
parts near the lake.

For the first cuas2 the actual suitability is given for two salinity
classes, which are also mentioned under sl and s2.For the latter
case a distinction is made between non saline parts, whose actual
sulitability is given in the first column, and saline parts from
which the sulitability- if necessary- is'given under s, or sZ.

X Kote:

4, see 4.5.4.

A2 In fact there is only indicated when crops nzed to be chosen
which are mors suitable for or restricted to loamy tc sandy soils.
Thess crops are groundnuts, cassave and sweet potatoes.
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Table 1: The landunits, their landqualities and their actual suitability

landunits landqualities landunits landquality Actual suitability
Soil 0-5 Stone Rock. Eros.
series cl. W N 0 F I cl. cle - cle .E. L T classs
ViN 1 B 3 L4o5 1 1 2  0-1 - - 1=2 2 1 IIIA IVA
2 A 3=4 4 1 2 1 - - - 1 1 1 IIIA
3C L 3-L 1 3 2 - - - 2=3 2 1  IVAC
KsN 1 A 2 2 2-3 1 . 1=2  0-1 - - 1 1 1-2 11
B 2 2 2-3 1 2-3 0=1 - - 1=2 1-2 1-2 IIB
0~1 1 1=-2 2 1-2 1IIB
2 A 2-3 1-2 2-3 1 1=-2 0=1 - - 1 1 1-2 1II
B 2=3 1=2 2-3 1 2=3 0=1 - - 1-2 1=2 1-2 1IIB
2 - - 1=2 1=2 2 I11IB
C 2=3% 1=2 2-3 9 3 0-1 - - 2-3 1=2 1-2 II1IIB
GeN 1 A 1-2 2 2 1 1=-2 - - - 1 1 1=-2 1T
B 12 2 2 1 2-3 - - 1=2 =2 2 1IB
2 A 2 1=2 2 2 1-2 0-1 - - 1 1 1=2 I1
B 2 1-2 2 2 2-3 - - - 1=-2 1=2 1-2 III
C 2 1=2 2 2 3 0-1 - - 2-3 2 . 1-2 1IIIB
2-3 - - 2=3 2-3 2=3 IV
3B 3 3 2-3 2=3 0=1 - - 1-2 1=2 1-2 IV
3 - 1 1 2 3 '
C 3-4 1 3 2=3 3 0=1 - - 2-3 2 1-2 IV
. 2 - - 2=3 2 2 v
MiN 1 A 2 2 2=3 1 1=2 - - - 1 1 1=-2 1T
B 2 2 2-3 1 2-3 - - - 1=2. 1=2 . 1-=2..IIB- -
2 A 2=3 1=2 2=3 1 1=-2 - - - 1 1 1-2 11
ChN 1 A 2 3 1 1=2 - - - 1 1 1-2 IIA-IIIA,
B 2 2 3 1 2-3 - - - 1=2 1=2 1-2 I1IAB-IIIAB
2 A 2-3 1=2 3 1 1=2 - - - 1 1 1-2 IIA-TIIIA
OkN 2 A 2 1=2 2 2 1=-2 - - - 1 1 1-2 1T
B 2 1-2 2 2 2=3 - - - T=2 1=2 1=-2 11T
D 2 1-2 2 2 3 O=1 - - 2=3 2 1-2 1IVB
AnN 1 A 1 2=3 1 1 1 - - - 1 1 1 I
2 A 1=2 2 1 1 1 - - - 1 1 1 I
B 1-2 2 1 1 2 - - - 1=2 1=2 1 1
D 2 2 1 1 2=3 - - - 2-3 2 1 11T
MbN 2 B 2=3 3 1-2 1=2 2 0=1 - - 1-2 1=-2 1 II1
0=1 1 1 T=2 3 1 Iv
3 A 3-h4 2.3 2.3 3 A 0=1 - - 1 1 1 Iv
B 34 2-3 2.3 3 2 0-1 - - 1=2 1-2 1 v
2 - - 1=2 ~ 1=2 2 Iv
2 2 - 1=-2 2 2 v
3 2 - 1-=2 2 3 v
C L 2-% 2.3 3 3 0-1 - - 2~3 2 1 Iv
2 0=1 - 2-3 2=3 2 Vv
3 0=-2 - 2-3 2=3 3 i

For explanation of abbreviation see page 54 a.o.
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Table 1: continued=--
Landunits
-50il- Depth Slope ' improvement requrements) Potential
series class class Dr Sa Gy Le Te St |suitability
ViN 1 B dr (sa)/sa (le) III
2 A dr (sa) (1le) III
3 C te Iv
KsN 1 A dr (sa) IT
B dr (sa) (te) iI
(1e) (te)
2 i IT
B (dr) (te) II
(dr) (te) st 11
C (dr) te II
GeN 1 A (1le) (te) I
B (le) (te) st I
2 A (1le) 11
B (le) (te) 11
C (le) te I1
: (le) te st II
> B (te) III
(te) ST I1I
C te I11
: te st 111
MiN 1 A dr (sa) 11
B (dr) (te) 11
2 A
ChN 1 A DR sa 11
B DR sa (te) II
2 A DR sa 11
OkN 2 A dr (sa)/sa 1T
B dr (sa)/sa (te) II
D TE 11
AnN 1 A
2 A
B
D TE I
MbN 2 B (te)(st) | 11
le (te)(st) II/1I1I
~ 3 A (1e) (st) | III
B (te)(st) I1I
(te) st 111
(te) st v
(te) ST IV
C te (st) ITI
te st 111
te 8T Iv
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Table 1 continued

Landunits Actual

Landqualities

. Landunits

Soil-

suitsbility

class

Ston. Rock Erose.

Depth slcpe

L T

class class cla, E
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W
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For abbreviations see page 54 a.o.
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Table 1: continued---

Landunits
Soil-Depth Slope Improvements Potential
serie class class Dr Sa Gy Le Te St suitability
KhN L C
D
E
F/G
O1N 3 B (te) (st) 1I1I
OnM 2 B (te) 11
3 B (te) IIT
RuM 2 B (te) st 11
C te st 11
LeM 3 C te (st) III
le te (st) III
KiM 1 B (te) st II
2 B _ (te) (st) 1III
(te) st III
C te ST III
D TE ST III
3 B (te) st IV
: (te) ST IV
C . te st iv
LE te st IV
. TE ST IV
D le TE ST IV
TE =~ ST IV
B TE sT IV/V
OgM 1 B (te) (st) 1III
D TE st III
KaM 7 B dr/DR (sa)/sa (1e) T
C dr te 11
2 A dr i1
B dr (te) 11
NyM 1 B dr (sa) (te) I
c (dr) te I
2 B dr (sa) (te) II
(te) st II
C te st II
D TH ST II
3 B - (te) st III
le (te) st III

-C te st III
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Appendix no 1

Detailed descriptions of the soil units




Final seriesname and symbol,

60

Preliminary seriessymbol.

Victoriaseries
Kasigungaseries
Gembeseries
Migumaseries
Okothseries
Andugoseries
Chamarungaseries
Mbitaseries
Kiaheraseries
Onyangoseries
Oleleseries
Rusingaseries
Leakyseries
Kianpgataseries
Ogosaseries
Kakriguseries

Nyamugaseries

ViWN
KsN
GelN
MiN
Ok M
AnN
ChN
MbN
KhN
OnM
OIN
RulM
LeM
KiM
OsM
KaM
NyM

Ap + C

T + To
S + So




61

Appendix 1
Detailed description of the soil units
Profile nr. 1 : Kasipunga series (KsN)
Claessification : Soil Taxonomy 1970: Typic Cromustert.
F.A,0., 1970 : Chromic Vertisol
Location : Mbita area sheet 115/3/ Rusinga,
Coordinates : 6375 E., 99505 W,
Tlevation : 1170 n, V
Described by : D, Noordam and H.,v.d. Ham on 30-5-1974,
Landform- physiographic position: pedimentslope
- surrounding landform : dissected slope
- micro relief : flat
Slbpe gradient : 2 -~ 3%, pit is the middle of the slope.

Parent material

3

mela-nephelinite/phonolites.

Surface stoniness : S,

Dreinage : moderately well-drained.
iffective soildepth @ 70 cm.

Surface soil : self mulching.

Erosion : some sheet erosion
Rootdistribution : 0 - 15 can 50%

:15 = 40 cm 35%
: 4o~ 70 cm 15%
Vegetation type T trees 5%
shrubs 5% (Acaciz seyal);
herbs 5% (aloe, sisol);
zrasses 05%.

Landuse arable land with maize / sorghum,

se

Profile description:

A1 0 - 2 cm: Very dark brown (10 ¥R 2/2, dry and moist)
clay, moderately very fine subangular blocky;
slightly hard, firm, slightly sticky and plestic;
slightly calcareous; few fine, common very fine pores;
zlimmers and a few ~ravels mulche:l toplayer; clear and

smooth boundary.



D21 8 -38 cm:

B22 33-70 cm:

C 70~

cme
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Very dark brown (10 YR 2/2, dry and moist) clay;
moderately coarse subangular blocky; slightly hard,
firm, slightly sticky and plastic; slightly celcareous

common very fine pores; glimmers and little pgravel;

clear znd smooth boundary; Sample nr. Mb, 1

Very dark gray (10 YR 3/1 dry and moist) with few

medium distinct strong brown (7.5 YR 5/6) mottles and
few large distinct pele brown (10 YR §6/3) mottles; clay
strong medium prismatic breaking up into strong caorse
angular blocky; very hard, very firm, slightly sticky
and plastic; slickensides on all élements, slightly
calcareous, many very fine pores; little gravel; clear
and wavy boundary; Sample nr. Mb. 2. Orgenic matter

10 ~ 15 cm. nr. 71.

Very dark grayish brown (10 YR 3/2, dry and moist), with
few medium distinct pele brown (10 YR 5/3) mottles; clay
strong caorse prismatic breaking up into strong coarse
angular blocky; very hard, firm, sticky slightly plesticy
slightly calcareous; common very fine pores, slickensides
on all elenents; glimmers and a few gravel; gredu2l and
wavy boundary;

Sample nr., Mb. 3. Iing suwesple Mb., 60 - 65 cm,

Dark grayish brown (10 ¥R 4/2, dry} Very dark grayish
brown (10 YR 3/2, moist); silty clay loam; massive; hard,
friable, slightly sticky and plastic; very calcareous;
few very fine pores, much gravel and glimmers;

Sample nr. Mb., k.
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Ranpge of characteristics:

Profile characteristics:

The A-horizon is usu2lly very dark, but also lipghter colours occur.

The thickness ranges from 10-20 cwm, and this horizon is non-calcareous.
The texture of the upper 50 cu 15 sIways-Tinceithan 35% ecnd 18 wainly
between 40-507%. Delow 50 cm textures may be light cleyloam and the
soil may be calcareous. DBut usually the so0ils consist of deep clay-
soils which are slightly calcareous in the subsoil.

The selfmulching surfacelayer is always present and thickness ranges

between 2-5 cn,

Environmental characteristics:

- G ¢ B G e P G R D e TP TR S e G b M S e St e wn

The profiles occur on the pediments on straight, gmentle slones (3-5%)
In the very gentle sloping @2lluvial plains they are found on slopes of
1-2%. Surface stoniness is mainly O, but on the pediments a few stones
may be observed, In some parts cof the series there is a low density of

shallow gullies, which become deeper going up the slope.
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Profile no, 2

Migumaseries (MiN)

Classification

So0il Taxonomy 1970: Udic Chromustert

F.A.0. 1970 : Chromic Vertisol
Location : Mbita area, sheet no. 115/3, Rusinga
Coordinates : 6378 ®, 99512 N, along road Mbita-Homs Bay,
6 km from Mbita,
Elevation : 1160 w,
Described by : H.v.d, Ham on 31-8- 1974
Slope gradient s 1.2%
Parent material : Kiangata nephelinite agglomerate,
Surface run-off : moderate
Drainage : moderstely well drained,
Effective soildepth : 60 cm.

Y3

Vegetation type trees 30% (acacia seyal a2.0.); shrubs 30%
(id.); herbs 10% (sisal, Leonotis sp)

grasses 30

Landuse : extensive grasslland.
Soil surface : selfmulching
Root distribution : 0 - 17 cm. 65%

17- 50 cm, 50%
60- 75 cm. 5%

Soil profile:
A11 0 - 7 cm : Very dark grey to black (10 YR 25/1, dry and moist);

clay, strong, medium breaking into very fine subangular
blocky; very hard, very firm, slightly sticky and
plastic; non-calcareous; common fine, few medium pores,
clear and smooth boundsry.

A12 8 =17 cm : Very dark gray to black (10 ¥R 25/1 &ry), very dark
grayish brown (10 ¥? 3/2 moist), light clay moderate
medium, columnar prismatic, breaking up into mode-
rately strong, medium angular / subanzular blocky; very
hard, friable, slishtly sticky end plestic, calcareous;
common fine pores, few medium pores, very few, very
small lime continuous pressure skin concretions; clesr
and smooth boundary.

Sample no. b, 6.



21 17 - 40 cm:

N2 4o - 60 cm:

B3 60 « 75 cm:

C 75 -125+cu

.
-
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Dark gray brown (10 YR 4/2, dry), dark brown ( 7.5

YR 4/2, wmoist), silty clay, strong coarse prismatic,
breaking up into moderate medium angular blockys; very
hard, very firm, sticky end pnlastic; calcareous; few
fine, few medium pores; few very small gravels (?);
few small lime concretions; continuous pressure skins.
gradual and smooth boundary. Sample no., Mb. 7A.

Very dark (10 YR 3/1, dry 2nd moist); clay; strong
coarse prismatic bresking up into moderate medium
sangular blocky; very hard, very firm, sticky and pia-
stici slightly calcareous; few fine, few medium pores;
few very small gravels; few small lime concretions;
continuous pressure skins; gradual and smooth boundary,
Sample no. Mb. 7.

“rown (10 YR 5/3, dry) and dark gray brown (10 YR L/2,
moist); loam, weak, coarse, angular blocky, hard,
friable, non sticky and-slightly plastic; very cal-
careous; few fine, few medium pores; common medium
gravels; many medium lime concretions; pgradual and
smooth boundary. Semple no. HMN O.

Pale brown (10 YR 6/3) when dry and dark brown (10 YR
4/3) when moist, sendy loem, massive; slightly hard,
friable, slightly sticky and non- plastic, very cal-
careous; few fine, few medium pores; coummon small
gravels; wmany medium lime concretions, Sample no,

Mb. 9.

Range of characteristics:

Profile cheracteristics,

Texture of A horizon is always clay, while the colours is usually very

dark brown, but sometimes very dark grayish brown,

The profiles are usually deep clayey and they are calcareous through-

out, Toplaeyer may be slightly or non- calcareous,
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Classification

Profile no,

Location

Coordinates
Elevation
Described by
Landform
Slopegradient

Landuse

Vegetation

Parentmaterial

Drainage

Rootdevelopuen

Bffective soil

Groundwaterlev

Salinity and Jor alkalinity:

Soil profile,
A11 0 - 3 cm:

A12 32 10 cn:
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Chamarunga series (ChM)

So0il Taxonomy 1970: Typic Tropaquent
F.A.0. 1970
Mbita locetion / South - Nyenza district, along the

se

¥utric Fluvisols

coast of Lake Victoria, 5 km esst of Mbita,
637 99545
1145 m,
Hdevad,
flat
0%.

shamba, with cultivation of bananas, paw-paw,cassave

[ .

5 1, N, sheet no, 115/3 Rusinge

L_g.1974L

plain

Ham on

alluvial

3

cabbage, sugar-cane and maize,

The shamba is survounded by tre=zs (Acecia Seyal) at
the far side from the laske, while mearer to the lake
many grasses and r=2eds occur.

nephelinites,

poorly drained,

Ead
EN

t half of the roots occurs in the first 30 cm, while
the other half is found mainly between 30-70 cm: only
few roots of resds are found below 70 cm
depth: 70 cm,

el 150 cm.

probably slightly effected.

nlack (2.5 YR 2/0, dry and moist); clay: moderate very
fine subangular blocky; hard, firm, sticky and very pla-
sticy; slightly calcareous; common medium and meny fine
and very fine pores; very few shell; clear and smooth
boundary,.

Black (10 YR 2,5/1, dry) and very dark gray brown (10
YR 3/2, moist); clay; strong, coarse subangular blocky
breaking into moderate fine to very fine angular blocky;

-

hard, firm, sticky and very plastic; slightly celcareous;

clear to gradual and smooth boundary.
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A/C 10 - 49 cm: Very dark gray (10 YR 3/12, dry and moist); clay; with
few thin, prominent, yellowish brown (10 YR 5/6) lines
along rootpores; strong medium pricmatic, breaking into
moderate medium angular blocky; hard, frieble, slightly
sticky and plastic; few coarse 2nd medium, common fine
and very fine pores; slithtly celcareous; gradual and
vavy boundary,

G111 49 - 74 cm: Very dark greyish brown (10 YR 3/2, dry and woist);
clay; moderate medium angular blocky; hard, friable,
slightly sticky and plastic; calcareous; few coarse,
common fine and very fine pores; few shells; clear
and wavy boundary. .

€12 74 -120 cm: Very dark grayish brown (10 YR 3/2, dry and moist);
clayloam; weak medium angular blocky; very friable,
slightly sticky and slightly plastic; calcareous; few
‘medium, common fine and very fine pores; some thin

sandy layers occur in this horizon.

Range of characteristics:

Profile characteristics:

The colour of the A-horizon ranges from black to very dark brown,
Textures of the'profiles varies between heavy clayloem, but it is mostly
light clay. Delow 50 cm lighter textures may occur, even thin sandy
layers are found. DBut the majority of the soils of the chamarungaseries
are deep clayey, They are usually calcareous and ander influence of
groundwater that is found at depths of 50 - 150 cm,

The soils are slightly saline to moderately saline in the subsoil.

. - g

The Chsmarungaseries is exclusively found in the flat coastal plaing
The slope never exceeds 3% and is usually 1.5%. HMost parts have no
stones on the surface but little gravels may occur locally,

The vegetation mainly consists of reeds 2nd other swamp plants.

Parts of the series is cleared and now used for a permanent cultivation

of vegetables.,




" Profile nr. 5

Classification
Location
Coordinates

Elevetion
Described by
Physiography
Surrounding
Micro-relief
Slope gradient
Parent material

Soil surface

Rootdistribution

Drainage
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: Okoth series (OkN)

: Soil Taxonomy 1970: Udic Haplustol

FAO 1970 : Haplic Phseozems

Mbita area, sheet nr, 115/3 Rusinga, north of
road Mbita

Homa Bay, about 5 km. from Mbita, near Lake

Victoria,
1145 Me
D. Noordam on 5-9-1974

: coastal plain

X3

gently undulsting

nearly flat,
: O%
: Kiangatas nephelinite agglomerate.

¢ cracking.

Zffective soildepth: 120 cm,

: 0 - 10 cm 6%
10~ 20 cm 10%
20~ 90 cm 25%

90 cm 5%

: moderately well drained

Groundwater level : 180 cm.

Vegetation type

Landuse

: shrubs and herbs 15%, graesses 70%, reeds 25%.

: pasture land,

Profile description:

A11 O - 9 cm:

A12 9 - 20 cm:

Dark grayish brown (10 YR 4/2, dry) and very dark gray
(10 YR 3/1, moist); clay loam;, moderate, medium sub-
angular blocky; hard, firm, sticky and plastic; non-
calcareous; many very fine pores; few gravels; clear
and wavy boundary ; precipitation of salts along cracks;

T8e 5.5 waho/em 3 Stmple nr. iih 27,

Yery dark grayish brown (10 YR 3/2, iry cnd aoist)
with cormon dictinct brownish yellow (10 YR .6/6) mottles;

claylouzn; nodurately medium engular D;Qcky;"vg:y hard,
vary fira, sticky and plastdc; colcarcous; mdny very
fine pores; common gravel, clear and wsvy boundary; ECe
11.6 mmho/cmE;'Sample nr. Mb 25, Ring samples 11 - 16cm
nrs. 53 - 54 Org. matter nr. 63,


http://-n.pl

sta 20 - 30 cm:

BZgsa 30- 54 em:

Clg 54 - 74 cm:

C29 9?4 - oh cm:

C39 94 _.130+cm:
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Very dark grayish brown (20 YR 3/2, dry amd moist),
with precipitation of salt (10 YR $/2) clay loam,
moderately weak medium subangular blocky; hard, firm,
sticky and slishtly plastic; very calcareous; many very
fine pores; diffuse and irregular boundary; ECe 10.2
mmho/cmag Sample nr. Mb 39, .

Dark brown (10 YR 3/3, dry and wmoist), with few medium
faint very gray (10 YR 3/1) mottles (along roots), few
medium prominent white (10 YD &/1) mottles and many
coarse prominent white (10 YR §/2) mottles; silt loam;
weak fine to medium subangular blocky; friable, sticky
and slightly plestic; few distinct skins of orgonic
matter; many very fine pores; very calcareous; diffuse
and irreguler boundary; ECe 2.5 mmho/cme; Sample nr.
Mb 30. Ring samples 43 - 53 cm., (55 + 57). Org.
matter nr. 67.

Very dark grayish brown (10 YR 3/2, dry and moist);
silt loam; weak fine to medium subangular blocky; very
friable, slightly sticky and slightly plastic, very
calcareous; many very fTine pores, clear and wavy bou-
nddry: iCe, 9,8 mmho/cmag Sample nr. Mb 31,

Dlacck (10 YR 2/1, dry and moist); silt loam; wesk
fine to medium subangular blocky; friable to loose;
slishtly sticky and slightly plastic; very calcareous,
common very fine pores; layer to sandy sediments;
clear and broken boundary; ECe 2,0 mmho/cma; Sample
nr. Mb 32, Ring sample nrs., 55 + 59 (75 - 80 cm). Org.
matter nr. 65.

Very dark grayish (10 YR 3/2, woist); siltloam; wesk
fine to medium subangular blocky; firm, slightly sticky
and slightly plastic; very calcareous; meny very fine

o

pores; #Ce 7.6 mmho/cm2 Sample nr. Mb 33,
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Range in characteristics:

Profile characteristics:

The colour of the A-horizon of thi§ profile is mostly very dark

brown, but sometimes very dark grayish brown. The texture of the
A-horizon is heavy clayloam to clay, but texture becomes light clay-
loam or coarser within 50 cm, of the surface.

The profiles are usually moderately deep (30 cm). They are calcareous

throughout,

Environmental characteristics:

The profiles occur on slopes of O - 3%. The surface stoniness class
is laways O, They are wusually dry for more than 3 months a year,
Profile nr., 6 : Onyango series (OnM)

Classification : Soil Tsxonomy 1970: Petrocalcic typic Ustropent

TTAO 1970 : Petrocalcic Coletic Cambisol.
Location : Mbita area, sheet nr. 115/3, East of Homa Day.
Elevation : 1170 n,
Description : D, Noordam on 5-9-1974,

Landform -physiographic position: pediment slope.
~surrounding lsndform : undulation

- nicrotopography : flat
Slope gradient : 2-3%, in middle of slope.
Poarent materisl : Kiangata nephelinite agglomerate

Erosion : strong

Surface stoniness:1%

Drainage : wmoderately well drained.
Surface runoff : moderate.
Soil surfsce : sealed

Effective soildenth: 30 - 50 cm.,
Vegetation : herbs 10/ .(aloe, solanum spp);:
Rootdistribution: 0 - 10 cm. 60%
10- 40 cm. 40%
Landuse : arable land -(sorghum, maize) and extensive grass-

land,
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Profile description:

A1 0 - 10 cm: Grayish brown (10 YR 5/2, dry) and very dark brown
(10 YR 2/2, moist); silt loam; very weak very fine sub-
angular blocky; soft, friable, slishtly sticky and
slizghtly plaestic; calcareous; many very fine pores;few
gravél; glimmers; clear and wavy boundary; Sample nr,
Wb, 3k,

3/C 10- 40 cm: Dark grayish brown (10 YR 4/2, dry) and very dark gray
(10 YR 3/1, moist); light silt loam; weak medium sub-
angular blocky; slightly hard, friable, slightly sticky
and slightly plestic; slightly calcareous; wmany very
fine pores; few gravel; few small lime concretions;
clear and wavy boundary; Sample nr. Mb., 35.

B3 40 - 30+cm: Petrocalcic horizon.

Range of characteristics:

Profile charascteristics:

The depth of the profiles ranges from shallow to moderately deep.

This is the distance to the top of the petrocclcic horizon, which is

found on most places in this series. The weakly developed A-horizon is
graybrown and thin. The texture range from silty clayloam. to siltloan.The

s8ils’ eredalways very calcorcous throughout,

Environmental characteristics:

The series is found on one place in the very genile sloping of top of
& nephelinite hill. The surfeoce soil is more or less sealing and
susceptible to erosion. On some places termites have formed low mounds.

The surface stoniness class is 0 or 1,



Profile nr, 7

Clessification

Location

Coordinates

Elevation

Described by
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: Mbita series (MbN)
Soil Taxonomy 1970: Udic Hanlustoll
FAD 1970 : Haplic Phaeozem

: Mbita area/South Nyanza, along road from Mbite to

Homa Day. Sheet nr. 115/3 Rusinga.
: 6375 E, 99514 N,
: 1170 m,
: D, Noordam; 5-9-1974

Landform- physiographic position: pedimentslope

-~ surrounding landform : undulating

- microtopography ¢+ nihil.

Slope gradient

: 3%, om middle of slope.

Parent material: nephelinite agglomerate.

Drainage

: moderately well-drained

Surface stoniness:5%

Surface runoff
Soil surface

Rockoutcrops

: medium
: crusting crumbling
: 1%

Effective soildepth: 40 cum.

Rootdistribution : 0 - 20 ecm. 75%

20- 40 cm. 25%

Vegetation type: herbs 10% (aloe, sisal); grases 80%, bare ground 10%.

Landuse

Soil profile:
A11 O - 10 cm:

A12 10 - 20 cm:

: extensive grassland.

Very dark brown (10 YR 2/2, dry) and black (10 YR 2/1,
moist); loam; moderate fine subangular blocky; hard,
very friable, slightly sticky end slightly plastic;
non-calcareous; few fine, many very fine pores; few
gravels; common fine roots; glimmers; clear and wavy
boundary; Sample nr., Mb, 36,

Very dark grayish brown (10 YR 3/2, dry and moist);
loam; strong caorse subangular blocky; hard, very
friable, slightly sticky end plastic; non-calcareous,
few fine, common very fine pores; few gravels; glimmers;

clear and wavy boundsry, Sample nr. Mb 37.
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C 20 - 40 cm: Very derk grayish brown (10 YR 3/2, dry and moist);
sandy losm; weak fine subangular blocky; non-plostic;
non- calcareous; few fine, common very fine pores;
very many calcareous, weathering stones; glimmers;
clear 2nd wavy boundary; Sample nr. Mb 30,

R 40 - 60+cm: Strongly calcareous rock, white (10 YR 5/1),

Ransze of characteristics:

Profile charaecteristics:

The profiles of the Mbita series are 211 shallow (paralithic contact
within 50 cm) The colour of the A-horizon is mostly very dark grayish
brown (10 Y2 3/2), but slso dark gray brown (10 YR 4/2) colours occur.
Thin horizon is 1sually non-calcareous. The texture of these profiles

ranges from light cleyloan.to heavy loaris The stoniness is usually high
(about 20% of the profile in the subsoil).

Environmental characteristics

The surface c=toniness is usually in class 1 or 2. The series occurs

on slopes of 1 - 10%. Also rockoutcrops may occur in this series,
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Profile nr. 8 : Kiahera series (Khi)
Classification : Soil Taxonomy 1970: Lithic Haplustolls

FAO 1970 : Lithic Haplic Phaeozems,
Location : Mbita area/South Nyanza,alonsg rosd Mbita- Homa -

Bay, about 4,5 km for Mbita on low hill. Shett
nr. 115/3, Rusinga,

Boordinates :

Elevation : 1170 nm,

Described by : D, Noordam on 5-9.1974.

Lzndform- physiographic position: rocky pediment slope
- surrounding landform : sioping, length SO‘cm
- micro-~topography ¢ irregular sloping

Slope pradient : 5%

Parent material : Kiangata nephelinite agplomerate.

Drainage : iwperfectly drained.

So0il surface : sealed.

Surfece runoff : much,

Surface stoniness:10%:
Rockoutcrops : 50%
Effective soildepth: 20 cm.
Rootdistribution : 6 - 3 cu. 70%
' 8 20 cm. 30%
Vegetation type : herbs 25% (aioce, Sclanum sp.); grasses 25%,bare
ground 50%.

Landuse very eutensive grasslend, plant- growth at location

a

is bad,

Soil profile:

AT 0 - 10 cm: Very dark grayish brown (10 YR 3/2, dry and moist);loam;
moderate fine subeangular blocky; hard, Triable,slightly
sticky, slightly plastic; non- calcareous; few fine,
common very fine porss; few gravels; glimmers; clear
irregular boundary; Sample nr. Mb 39.

A/C 10- 20 cm: Very dark grayish brown (10 YR 3/2, dry and woist);
coarse sandy loam; moderate fine subangular blockyshard,
friable, non sticky, non plastic; non- calcareous; few
fine, common very fine pores, many pravels (rotten rock;

glimmers; clear and wavy boundary; Sample nr. Mb. 40,
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Range of characteristicse

Profile characteristics;

The profile of this series are always very shallow (20 cm.).
The colour of the A-horizon ranges from very dark grayish

brown to dark graj brown((10 YR 3/2- 10 YR 4/2). The A-horizon
is usually thin (5 - 10 cm.). The soil may be concalcareous to

calcareous., The texture ranges from loam to clayloam (25% - 35%).

Environmental characteristics:

The profiles are usually found in stony, rocky positions (total
less than 90% of the surface). The slope ranges from 3-20%, but is

usually sloping.




Profile nr. 11

Classification

o

Location

e

Coordinates :

Elevation

LY

Described by
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Rusinga series (RuM)

Soil Taxonomy 1970: Typic Ustropept

FAO 1970 . : Calcaric Cambisol

Mbita area, sheet no 115/3,

6358 E, 99517 N, in guly on the lake side of
the road Mbita-Luanda,

1180 m.

H.v.d. Ham. on 20-9-1974

Landform - physiographic position: Eroded pedimentslopec

- surrounding landform : pedimentslope

- micro topography ¢ irregula.
Slope gradient : 10%
Parent material ¢ Miocene lakebeds
Erosion : strong
Rockoutcrops : 20%
Surface stoniness : 60%

Surface runoff :

Drainage

Effective soildepth:

Vegetationtype :

Landuse

Soil surface :

Soilprofile:

Moderate to severe

noderate well-drained

4o cm,

Trees 20% (Acacia seyal a.o,); shrubs 10%

(Acacia seyal a,o0.); herbs 20% (Aloe, Sisal a.o0.)}
grasses 40%; 10.

Extensive gfassland, sometimes digged,

sealed,

A1 0 - 7 cm: Dark brown (7.5 YR 4/2, dry), dark brown (7,5 YR 3/2,
moist); siltloam; weak very fine subangular blocky;
slightly hard, friable, slightly sticky and slightly

plastic; very calcareous; few very fine pores; few

rounded gravels, few fine roots; clear and smooth bou-

ndary; very few small soft lime, concretions. Sample
nr. Mb. 48, . ,
B2 7 -34 cm: Dark brown (7.5 YR 4/2, dry), dark brown(7.5 YR 3/2,

moist): silty clayloam; moderate medium subangular

blocky; hard, friable, sticky and slightly plastics

very calcareous; common fine, common medium, very few

coarse pores; few rounded gravels; many small soft

lime concretions; few fine roots; clear and wavy bou-

ndary; Sample no. Mb., 49,
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B3 34 - 70 cm: Dark brown ( 7.5 YR 4/5, dry), reddish brown (2.5,
YR L/, moist); loam; moderate medium platy; hard;
very friable, non- sticky and slightly plastic; very
calcareous; few fine pores; few rotten Stones; few
small soft lime concretions; very few fine roots;

elimmers; gradual and wavy boundary, Sample nr. Mb,50

C 70 - 90+ cm: Reddish brown (2.5 YR 4/4), dark grayish brown (2.5
YR (4/2), black (2.5 YR 2.0), white (2.5 YR 8/0, dry),
reddish brown (2.5 YR 5/4), grayish brown (2.5 YR 5/2),
very dark gray (2.5 YR 3/0), white (2.5 YR 8/0, moist);

loam; massive weathering material; slightly calcarcous;
few small soft lime concretions; very few very fine

roots, Sample nr. 51,

Range of characteristics:

Profile chearacteristics:

The profiles are usually moderately deep (70 cm) overlying reddish
brown soft rotten rock and rock, Also shallow profiles occur locally,
The stoniness of the profiles is mostly common, mainly consisting of
small rotten gravels. The thickness of the A-horizon is usually 20 cm
and colours of it are varying from dark brown to brown.

Texture is ranging from .’ _ ..t clayloam to loam, Often the layer from
4o - 70 cm is very gravelly and stony. The profiles are calcareous
throughout, at some profiles of this series a horizon with soft small

lime concretions are found,

Environmental characteristics:

The Rusinga series occurs on slightly concave gently sloping peneplain,
(slopes 1-5%). Surface stoniness ranges between 3 - 15% and consisting
mainly of small gravels. Some sheet erosion may occur in the series,

but is not common.




Profile no, 12

Classification
Location
Coordinates

Elevation

Described by

Lamdform-physiographic position: very gentle sloping coastal plain

-surrounding landform : slightly concave colluvial slope

-miicrotopography : somewhat irreguler due to human

Slopegradient
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: Victoria series (ViN)

: Soil Taxonomy 1970: Aeric Tropaquents.
FAO 1970 ¢ Calcaric Fluvisols

¢+ Mbita point, approximately 500 m SE of Mbita
market, South-Nyanza

: 6345 E, 99535 N, sheet no., 115/3 Rusinga

: 1145 n,

: Hov.d. Ham on 21-9-.1974

towards steep, stony hillslope.

activity.

:1%

Parent material :Nephelinites,

Erosion

Surface runoff

:slight sheeterosion

moderate

Drainage (internal): imperfectly drained

Rootdevelopment :the major part of the roots is found in the upper

20 cm. 2 minor part of mainly fine roots is found
between 20 - 50 cm, while only few fine roots occur

from 50-80 cm.

Effective soildepth: 50 cm.,

Groundwaterlevel

150 cm,

Salinity/alke  inity: Probably'slightly to moderately affe cted.

Profile description:

A11 0 - 3 cm:

A12 3 .16 cnm:

A/C 16-35 cm:

Very dark gray brown (10 YR 3/2, moist); loam; weak
fine crumb; friable,slightly sticky and plastic;
calcareous; common fine and very fine pores; very

few small gravels; abrupt and smooth boundary; Sample
no. Mb. 59,

Very dark gray brown (10 YR 3/2, moist), light clay-
loam, with common dark brown coarse, faint mottles;
moderate medium subangular to angular blocky% hard,
friable, slishtly sticky and plastic; calcareous; few
fine and common very fine pores; few small gravels;
clear and wavy boundary; sample no, Mb 60.

Dark brown (10 YR 3/3, moist), sandy clayloam; moderate
fine to medium angular blocky; very firbale, slightly
sticky and slightly plastic; very calcareous with a few
very small lime concretions;few fine and very fine pores
common gravels; abrupt and wavy boundary;saﬁple no, Mb
61. ' S .




" C11 35 - 63 ca:

€12 63 ~ 80 cm:

¢12 80 -120+cm:

Profile no, 14

Classification
Location

Flevation

Landform

Slope gradient
Parent material
Drainage
Surface runoff

Soil surface
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Very dark gray brown (10 YR 3/2, moist); sandy loam;
with common faint brown medium wmottles; weak fine to
medium angular blocky; very friable, slightly sticky
and slightly plastic; very calcareous, with very few
very small lime concretions; few fine and very fine
pores; few gravels; clear and wavy boundary; sample
no. Mb 62. |

Very dark gray to very dark gray brown (10 YR 3/1.5,
moist); sand; with a few fine distinct brown and a
few fine prominent yellowish brown molitles; massive
struéture; loose, non-sticky and non-plastic; very
calcareous; common small gravels; clear and smooth
boundary; sample no. Mb 63,

Dark gray brown (10 YR 4/2, moist); sandy clayloam;
with a few, medium, faint, brown mottles; massive
structure; friable, slightly sticky and slightly pla-

stic; very calcareous; sample no. Mb 64,

: Gembe series (GeN)

S0il Taxonomy 1970: Vertic Haplustolls
FAO 1970: : Haplic Phaeozéms.,

: Mbita area / South Nyanza, sheet nr. 115/3,
Rusinga on Mbita point, near D.0. Office.
1160 u.

: physiographic position: alluvial slope

- surrounding landform : convex slope, nearly flat

- microtopography : nil
1%, to top of slope
alluvial gravel and clay

: well drained
low

: self mulching

Surface stoniness: 5%

Vegetation

Landuse

shrubs 5% (Acia seyal a.o.); herbs 35% (siszl,
aloe, Solanum sp; grasses 65%; bare ground 5%.

extensive pasture,
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Soil profile:

A11 0O -~ 8 cm: Very dark gray to very dark grayish brown (10 YR 3/1.5,
dry)} and very dark grayish brown (10.YR 3/2, moist); cley
loam; moderate, coarse, subangular blocky; hard, friable;
slightly sticky and plastic; non- calcareous; few fine, .
few very fine pores; few gravels and small stones; clear
and smooth boundary; Sample nr. Mb 65,

A12 8 -28 cm: Very dark gray (10 YR 3/1, dry) and very dark grayish
brown (10 YR 3/2, moist); clay; strong medium to coarse
prismatic bresking up into strong, medium to coarse
angular blocky; very hard, very friable, very sticky
and very plastic, non- calcareous; few fine, few very
fine pores; broken, moderately thick clgy skins; common
gravels; gradual and smooth boundary; Sample nr. Mb 66,

B/C 28-40 cm: Very dark (10 YR 3/1, dry) and very dark grayish brown
(10 YR 3/2, moist); sandy loam, moderate, medium angular
blocky; very hard, firm, slightly sticky and slightly
plastic; non- calcareous; pd}e§ hardly visable; very
many gravels (rotten); gradualﬂand smooth boundary;
Sample Mb 67. - -

C 40-60+cm : Dark brown (7,5 YR 3/2,dry and moist); sandy loam; mas-
sive; very hard, firm, slightly sticky and slightly pla-
stic; calcareous; no pores visable; very many gravels

(rotten); Semple nr. Mb €

Range of characteristics

Profile characteristics:

The profiles of this series are usually gravelly in the subsoil. The
texture of the A-horizon is laways finer than 35%. Within 50 cm. the
texture becomes light clayloam or coarser. The colour of the A-horizon
is mostly vefy dark brown, but sometimes very derk grayish brown and is

non-calcareous. The B-horizon may be calcareous,

Environmental charfacteristics

The profiles occur on slopes of 1 - 5%. The surface stoniness is usually
low (class 1), but sometimes class 2 occurs.

They are usually dry for more than 3 months a year,
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Profile nr. 15 - Olele series (O1N)
Classification : Soil Taxonomy (1970: Udic Heplustolls

FAO 1970 : Haplic Pheeozens, ,
Location : Mbita érea/ South Nyanza, sheet 115/3, Rusinga,
on Mbita point, near D.0.0ffice.
Coordinates : 6343 B, 99534 N,
Elevation 1160 m.
Described by : H.v.d. Ham on 21-9-1974

Physiographic position: hill top
Surrounding landform : convex slope, nearly flzt, 200 m.

Microtopography : nil,

Slope gradient : 1% _

Parent material : nephelinites and mela-nephelinites with subor8@iinates
melitites.,

Drainage : well drained.

Surface : low

Soil surface : crumbling.,

Surface stoniness : 6%

Effective soildepth:50 cm,

Root distribution : 0 - 20 cm. 50%
20 - L5 cm. 30%
L5 ~ 60 cy, 20%

Vegetation :trees 10% (Acacia seyal, Cassia spp); shrubs 40%;
herbs 15% (solanum sp, sisal, aloe); grasses 35%.

Landuse :extensive pasture; plantgrowth is rather poor,

Soil profile

A1 O - 7 cm: Dark brpwn (7.5 YR 3/2, dry and moist); clay loanm;moderate
;mtéwweak mediun subangular blocky; hard, friable, sticky
and plastic, non-calcareous; common fine, common very
fine pores, clear and smooth boundary; sample nr. Mb 69%
organic matter Mb 15 ( 1 - 6 cm).

B1 7 <32 cm:Dark brown (7.5 YR 3/2 dry and moist); clayj;strong medium
prismatic; breaking into strong medium angular blocky; .
very hard, very firm, stick& and plasticinon-~calcareous,

few medium, common fine, common very fine pores; few




gravels; gradual and smooth boundary; Sample nr.

Mb 70: organic matter 15 - 20 cm,

B2 32 - 50 cm : Dark brown (7.5 YR 3/2, dry and moist); clayloom;
strong medium prismatic, breaking up into woderate,
mcdium anguiar blocky; very hard, friable, sticky
and s51i-htly plestic; few medium faint brown (7,5
YR 5/3) mottles; common fine, common very finc pores;
common gravels; clear and wavy boundary; sample nr.
Mb ?71.

C 50 = cm: Drown (5 YR 3/L dry and moist); loam; massive; very
hard, very friable, sticky and slightly plastic; very
calcarcous; common very fine porus; very many gravels

and stones:; sample nr. Mb 72.

Profile characteristics:

The depth of the profile ranges from shallow to moderately deep (40 -
30 cm,) and if is stony ond gravelly. The A-horizon is darkbrown and
modcrately thick: 15 - 25 cm., Texture ranges from light clay to light

clayloan.

Environmental characteristics

This unit is exclusively found on the gemtly sloping tep of a hill of
nephelinites near Mbita, Surface stoniness is usu2lly class 1, some-

times 2,




Profile nr. 16

Classification

Location

Elevation
Described by
Landform

Slope gradient
Vegetation

Landuse

Parent material

33

Vietoria scries (D)
+ Soil Taxonomy 1970: Mollic Psammaqucent
FAO 1970 : Eutric Arcnosol -
Mbita point, about 500 w. South of Mbita, ncar

X3

Lake Victoria, sheet nr. 115/3 Rusinga.
145 m,

: D, Noordam on 11/10/74
coastal plain, gently undulating to flat.
L%

: at the moment of exomination fallow orable land,

N

in the wet scason used for growing of maize,
millet, beans and groundnuts,

nephelinites,

Internal drainage: moderately well-drained,

Groundwater locvel: ranging between 60 and 120 cm, now 120 cm,

Prcscence of salt : probably slightly saline,

Profile dcoeription:

Ap 0 - 20 cm:

AC 20 ~ 35cm:

C11 35 - 52 cn:

Cﬁ2 52 ~ 63 cm:

Black (10 YR 2/1, moist and dry); sandy clayloam; with

-common brown (7,5 YR 4/4) fine distinct mottles; moder-

ate medium subangular blocky; hard, firm, slightly
sticky and plastic, non fine, pores; clear and wavy
boundary; sample no. Mb 73, organic matter Mb 16 15 -
20 cm, rings 49 -~ 50.

Very dark grayish brown (10 YR 3/2, moist and dry);
coarse soni; cormon white (10 YR 8/1) coarse to medium,
distinct and many black (10 YR 2/1) coarsc prominent
mottles; structureless single grain; soft; loose, non-
sticky, non-plastic; con-calcareous; few medium, common

fine, many very fine pores; clear and smooth boundary;(74)
Brewn (10 YR 5/3,dry) and very dark grayish brown (10

YR 3424 noist); sand, common white (10-YR 8/1) fledium
¢istinct pcttles und conron black (10 YR

2/1) coarse prominent mottles; structural single grain;
soft, loose, non-sticky, non-plastic; non-calcareous;

few wmedium, common fine, many very fine pores; clear

and smooth boundary; sample hr., Mb 75, organic matter

Mb 16 40 ~ 45 cm. rings 51 - 52.

Very dark grayish brown (10 YR 3/2, dry and moist);
coarse loamy sand common medium, distinct, white mottles;

structureless, single grain; soft, very friable non-




sticky and non~-plasticj; non-calcareous; common fine pores;

clear and smooth boundary; sample no. Mb. 76

C13 63 - 95 cm: Dark gray brown (10 Y& L4/2, dry and moist); coarse loamy
’ sand; with few, white (10 Yk 8/1), medium distinct mott=-

les; structurcless, single grain; soft, loose non-sticky

and non-plastic; slightly calcareous; common fine pores;

clear and smooth boundary; sample no. b 77

C14 95 ~105 cm: Dark gray brown (10 YR 4/2, moist); coarse loamy sand;
structureless, single grain; soft, very friable, non-
sticky and non-plastic; non-calcarecous;

common fine pores,

Range in characteristics

Profile characteristics:

The profiles of the Victoria series contain a considerable amount of
coarse sand. Texture range from coarse loamy sand to coarse sandy clay-
loam. Usually different textural classes occur in one profile., The coclour
of the A-horizon in the more sandy profiles is mostly black to very dark
brown, while the one in the finer textured soils is mainly very dark
grayish brown. The coarse textured profiles are mostly non- to slightly
calcareous and the finer textured.soils are calcareous at least below the
A-horizon. Usually the soils are affected by salt (slightly in the surface
soij and moderately in the subsoil).The groundwaterlevel is mainly between

10C - 150 cm, sometimes deeper,

Environmental characteristics

The series occurs mainly in the coastal plains on very gently sloping
positions (slopes 0-3%) However it may also occur on slightly concuve
gently sloping footslopes of hills towards the coastal plain (slopes 3-5%) .
Often the micro-relief is irregular due to human activity 5 part of the.
profile is overwashed with sand. Stones are absent or very few small grav-

els are present.

Profileé no. 17  : Andugo series (M) (anN)

Classification

se

50il 'Taxonomy 1970: Typic Torrifluvent

ruG 1970 : Calcaric Fluvisol
Location ¢ Mbita area/iiouth Hyanza, Ukm east of Mbita,
Coordinates : 6368 1, 99514 11, sheet no. 115/3 Rusinga.
Elevation : 1160 m.

Physiographic position: aluvial fan
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Surrounding landferm: gentle undulating

Slope gradient

Landuse

Vegetation

Parent material

Drainage

T2 - 3%
pastureland,
20% trees (A. Seyal), 20% shrubs(A.Seyal),

20% herbs (Solanum incanum, Leonotis) and 40%

oo

grasses (Cynodon dactylon)
: nephelinites

well drained

Effective soldepth:.; 150 cn.
Surface runoff
Profile description:

: slow

A1 O - 9

A12 9 - 14

B21 14 - 4O

B22 40 - 46

B23 46 -~ 86

A1b 86 -105

cmns

cnm:

Very dark gray (10 YR 4/1.5,dry) and very dark (10 YR 2/1,
moist); clayloam; noderate medium subangular blocky; hard
firm, slightly sticky and plastic; non calcareousj; nany
nediun, fine and very fine pores; few rounded gravels;
abrupt and wavy boundary,

Very dark gray (10 YR 4/1.,dry) and very dark grayish
brown (10 YR 3/2, moist); coarse sandy loan; single grain;
slightly harc, friable, sticky and non-plastic; calcare-
ous common lime concretions; common medium and fine pores;
many gravels; few primary minerals (pyroxenes); abrupt,
wavy boundary.

Dark brown (10 YR 3/3, dry and moist)clayloam; moderate
medium prisnatic breakihg into moderate medium subangular
blocky; hard, very firm, sticky and plastic; very calca-
reous; few medium, many fine and very fine pores; organic
matter cutans along pores and on peds: very few rounded
gravels; abrupt, wavy boundary.

Dark brown (10 YR 3/3, dry amd moist); loamy sand; songle
grain; slightly hard, loose, non sticky and non plastic;
few lime concretions; few fine, common very fine pores;
few primary minerals (pyroxenes); many gravels; abrupt
and wavy boundarye.

Dark grayish brown (10 YR 4/2, dry and moist); very fine
sandy loam; wealk noderate subangular blocky; soft,
friable, sticky and slightly plastic; very calcareous;
common fine and very fine pores; common gravels; gradual
wavy boundary. '

Dark brewn (10 YR 4/3, dry and moist); clayloam; moderate

medium subangular blocky; hard, friable, sticky and
plastic; '
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calcareous to very calcareous; few medium and common
fine and v.ry fire porocs; organic matter cutans along
pores and on peds.
Augering:
105 - 150 cm Very calcareous dark brown (10 YR 3/2.5) clayloan.

150 = 175 cm Very calcareous dark brown (10 YR 4/3) clayloam.
175 = 210 cm $lightly calcareous dark brown (10 YR 3/2.5) clay.

Range of characteristics:

Profile characteristics:

The moderately thick (10-20) A-horizon is usually very dark gray brown

(10 ¥k 3/2), but also darker (10 YR 2/2) and lighter (10 YR 4/2) colours
occur. Usually the series is layéred, the main texture being light clay-
loam alternating with more 6r less thick sandy loam and clayey layers.
Sometimes a layer of rounded gravels is found. The soils are usually calc-
areous throughout, but sometimes the topsoil is only slightly calcareous.
Depth of the profile is mostly below 120 cm, but also moderately deep

profiles are found.

Bnvironmental characteristics:

The series are usually found on slopes 1-2%, but is found on steeper parts
2-5%., Burface stoniness is low, mainly class O, sometimes class 2.
Frofile no. 19 : Ugosa series (Ugh)

Classification : 50il Taxonomy 1970: Typic Torrifluvents

¥a0 1970 : Calcaric Fluvisols
Location : usinga island, Wariga, South iyanza,
Cocrdinates : 6325 &, 99545 I, sheet no. 115/3 Rusinga.
Described by : D. Noordam on 18-12-1974
levation : 1170 m.

Physiographic position: alluvial plain

Surrounding landform : gently undulating to flat.

Slopegradient : 0 - 1%

Landuse : Forest plantation (firewood and poles) on a small area

the rest is used for grazing.

Vegetation : 20% trees, 20% shrubs, 30% herbs, and 30% grasses.

Farentmaterial : stratified fuffs, boulder breccias, but mainly
tuffaceous sandstones.

Drainage : well drained

Bffective soildepth: 60 - 100 cm.

Surface runoff : slow
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Surface soil : slightly sealed.

Profile description:

A1 O - 20 cm: Brown (10 YR 5/3 dry ) and dark grayish brown (10 TRk 4/2

moist); silty clayloam; moderate medium to fine subangular
blocky; e£lighlty hard, friable, nonsticky and slightly
plastic; very calcareous; few coarse and medium common fine
and very fine pores; few small gravels; clear and wavy
boundary.

C11 20~ 38 cn:.Brown (10 YR 5/3, dry); loamy sand; single grain; slighly
hard, very friable, non sticky and non plastic; very cal-
careous many rounded gravels; common fine and very fine
pores; few shells; clear and wavy boundary.

¢12 38« 56 cm: Brown (10 YR 5/3, dry); silt loam; weak medium subanguler
bleocky; slighily hard, very friable, slightly sticky and
nonplastic; very calcareous; few coarse and medium pores,
common fine and very fine pores; few gravels; clear and
wavy boundary.

C13 56- 76 cm: Brown (10 Yk 5/3, dry); sand; single grainj; loose, very
friable, nonsticky and nonplastic; very calcareous; few
fine and very fineApores; very many gravels; clear znd
wavy boundary.

C14  76-120 cm: Brown (10 Yit 5/3, dry); loamy sand; single grain; soft,
very friable, nonsticky and nonplastic; very calcareous;

few medium, common fine and very fine pores; few gravels.

Range of characteristics:

Profile characteristics:

+01ls of this series are always deep to very deep.

The A-horizon is thin (10 - 20 cm) and weakly developed. The colours range
from dark gray brown to brown, but are mostly brown. Below the A-horizon
different layers are found ranging in texture from sand to fine loam, with
thinner layers of clayloam, light clay or rounded gravels. These layers

may be absent. The soils are always very calcareous.

Environmental characteristics:

The series occurs on slightly convex, very gently sloping alluvial fans,
but also on remants of fans. These consists of sloping round hills, with

a concave footslope. Few stones may be present,




Profile no., 25

Classification

Location

Coordinates

Elevation

Desctibed by

Physiographic position:

Surrounding landform :

Micro relief

Slopegradient

Landuse

Vegetation

Parent material
Drainage
Erosion

Pootdevelopnment

Cracking

Profile description:
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Kakrigu series (Kal)
: Soil Taxonomy 1970: Udic Chromusterts
: FAC 1970 ¢ Chromic Vertisols
: Mbita area South Hyanza district, 1 km west of Mbita
on Rusinga island,
: 6327 B, 99545 N, sheet no. 115/3, Rusinga
: 1155 m,

: D.Noordam on 31-10-1974

alluvial plain

slightly concave, gently sloping alluvial plain.
the slope is slightly terraced, because low (20 cm)
walls of stones are built to catch the erosion
materal coming from the higher parts. The distance

between the walls is approximately 100 m.

2 2%.

: At the moment of examination the land was used for
extensive grazing. In the wet season it is arable
land.

: A part is bare, the rest is covered with grass and
herbs (mainly lpomoea kituiensis), while also some
shrubs occur (Balanites aegyptica and Euphorbia
tirucalli).

: stratified tuffs, boulder, and tuffaceous sandstones.

: moderately

¢ slight sheeterosion.

: The majority of the roots is found in the upper 20
cm. From 20 - 60 cm a small of fine roots is found.
Lffective solldepth: 60 cm.

: few cracks starting below 50 cm running to the lower

part of the a-horizon.

v

A1 0O - 8 cm:

A2 & -28 cu:

Dark grayish brown (10 YR 4/2, dry and moist); clayloam

moderate, medium subangular blocky; hard, friable, sticky

.and plastic; very calcareous; comnon coarse, many medium

and fine pores; clear and wavy boundary.

Dark brown (10 Yk 3/3, dry and moist); clay loam; moderate
coarse prismatic breaking into moderate medium angular
blocky; hard, firm, slightly sticky and plastic; very cal-
careous few coarse and medium, common fine and very fine

pores; clear and wavy boundary;
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B2 28 - 66 cm: Very dark brown (10 YR 2/2, dry and moist); clay; strong

course prismatic breaking into strong medium angular

blocky; extremely hard, extremely firm, very sticky and

very plastic; contineous slickensides; calcareous;

few

coarse cracks, common medium and few fine fine and very

fine pores; clear and wavy boundary;

C 66 - 80+ cm:Very dark brown (10 YR 2/2, dry); heavy clay; structure-

less massive; extremely hard; very calcareous; very many

many stones and gravel.

Frofile no. 26: Leaky scerief (LceM)

Classification : 30il Taxonomy 1970: Udic Haplustoll

FaC 1970 : Haplic Phaeozems
Location : Rusinga island, wouth Nyanza,
Coordinates T 6335 i, 99542 N, sheet no. 115/3 Rusinga.
Elevation : 1160 .

Fhysiographic position: cdges of hillslopes.:
Surrounding landform: undulating.

Slope gradient : L.5%

Landuse : extensive pasture land.
Described by : D.Noordam on 18-12-1974
Vegetation : 30% herbs (Solanum incanum, Ipomoa kituiensis)

30% grasses, 40% bare.

Lrosion ¢ some sheeterosion.

Parentmaterial : stratified tuffs, boulder breccias and tuffacecus

stones,
Drainage : well drained.
Rockoutcrops 1%
Surface stoniness: 20%
Effective soildepth: 40 cm.,

surface runoff : moderste fast.

Frofile description:

sand-~

A1 O - 12 cm: Dark brown (10 YR 4.5/2, dry and moist); light clayloam;

very weak, medium subangular blocky; slightly hard, friable,

slightly sticky and slightly plastic; noncalcareous;

conmon fine and very fine pores; common weathering gravels;

clear and wavy boundary.

A/C 12-24 cm: Dark brown (10 YR 3.5/2, dry and moist); light clayloam;

very wcak medium subangular blocky; slightly hard, friable,
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slightly sticky and slightly plastic; noncalcareous; common
fine and very fine pores; many weathering gravels; clear
and boundary.

C 24 - L4O+cm: Horizon with very many weathering gravels and stones non-
calcareous.

Range of characteristics:

Profile characteristics:

i mt o - - - - PR

The soils of this series are shallow and stony. Depth ranging from 40.50
cm and stoniness of the profile between 20-50% stones and gravels. The
A-horizon is thin (10 - 20 cm) and has colours ranging from dark gray
brown tc dark brown. Texture is light clayloam to heavy loam, but mostly
the latter. The soils are usually non-calcareous, but some are slightly

calcareous below the A-horigzon.

Environmental characteristics:

This series is found on slightly convex, gently sloping edges of hills
(slopes 3-5%) and on moderately steep solitairy hills (slopes 10-20%).

The series is.surraunded by an undulating londferm, except for the

sclitary hills. On the e€dges of hills the stoniness is ucually lowy -

and mainly consisting of small gravels. Some shallow gullies may occur here.
The hills have a high surface stoniness, 15 - 90% is covered with many

small gravels and a few stones.

Profile no. 27 : Kiangata series (KiM)

Claasification : Soil Taxocmy 1970: Haplustolls

¥a0 1970 : Calcaric Phaeozems
Location : Rusinga island, South Nyanza
Coordinates : 6335 L, 99542 K, shcet no. 115/3 Rusinga.
Elevation ¢ 1170 m,

FPhysiographic position: lower part of long, straight pedimentslope.

burrounding landform: gently undulating.

Described by : D.Koordam on 16-12-1974

Slopegradient : bas9

Landuse : pastural land and arable land

Vegetation : 10% shrubs (euphorbia tirucalli), 30% herbs and 60%
grasses,

Lrosion : some sheetcrosion.

Parentmaterial : stratified tuffs, boulder breccias and tuffaceous
sandsones.

Drainage : well drained
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Stoniness : 4 %, mainly small stones
Soildepth : 4O cm.
Surface ronocff : moderate.

Frofile description:
A1 0O - 20 cm: Dark grayish brown (10 Yk 4.5/1, dry) and 10 YR 3.5/2,

moist); clayloam; very weak fine subangular blocky;
slightly hard, friable, slightly sticky and slighlty
plastic; very calcareous; common fine and very fine
pores; common weathering gravels and stones; clear wavy
bcundary,

A/C 20~ 25 cm: Grayish brown (10 YR 5/2, dry) and dark grayish brown
(10 YR 4/2,moist); clayloam; massive slightly hard,
friable, slightly sticky and slightly plastic; very
calcareous; few fine and very fine pores; many wethering
gravels and stoneg; clear, wavy boundary.

C 25 - 40 +cm: As A/C, but with very many soft rotten rock.

Range of characteristics:

Profile characteristics:

The depth of the profiles may range between 120 - 40 cm, but is mainly

below 30 cm. 'he A~horizon is very dark gray brown to gray brown, mostly

the latter. Thickness of the A-horizon is between 10-20 c¢m in the shallow
profiles, but somewhat thicker in deeper profiles. All soils are medium
texture, usually light clay loam. The C-horizon contains always multi-

colcured rotten rock. The soils are always calcareous throughout.

Environmental characteristics:

The series is found on different slopes.

Firstly on sloping to very steep hillslopes with many rockoutcrops and

a high surface stoniness. The profile are shallow on these positions.
Further it occurs on sloping pediments. Here rockoutcrops are found

seldom, but surface stoniness is high, mainly consisting of small gravels.
some part are ceverely eroded and have a high intensity of deep to very deep
gullies, Other parts are less affected, but sheet erosion is found every-
where.

At last the series is found on gently sloping peneplains. No rockoutcrops
are found here and surface stoniness is low to common, but mainly the

surface is covered for 10-30% with small gravels,
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Profile no. 28 : Kakrigu series (KaM)

Classification : Suil Taxonony 1970: Thapto Udic Chromustertic

Typic Haplustolls:

l.ocation : Rusinga island, near Kakrigu school, south Nyanza,
Coordinates : 6320 E, 99541 1N, sheet no. 115/3 Rusinga.
Elevation : 1150 m,

Described by : D.i{oordam on 31-10-1974
Fhysiography : alluvial plain

Surrounding : gently undulating

3lopegradient : 2%

Landuse : arable land and pastureland in wet season.
Vegetation : shrubs (10; (E.tirucalli), 20% herbs (I.kituiensis),

70% grasses.

Lrosion : some sheeterosion of selfmulching toplayer in wet season.

Parent material: stratified tuffs, boulder breccias and tuffaceous
sandstones and nephelinites.

Drainage : moderately well drained.

surface stoniness: 1%

Soildepth : 150 cmo

Funoff ¢ slow

Groundwaterlevel: 260 cm below surface,

Salinity-Sodic : preobably sliphtly affected.

Profile description:

A11 Q0 - 10 cm: Dark grayish brown (10 YR 4/2, dry) and very dark
grayish brown (10 YR 3/2, moist); clayloam;'moderate,
medium subangular blocky; hard, firm, slightly sticky
and plastic; calcareous; common medium and fine pores

clear and wavy boundary;

A3 10 - 30 cm: Dark grayish brown (10 YR 4/2, dry)and very dark grayish
brown (10 YR 3/2, moist); clayloam modérate medium
prismatic breaking into moderate medium angular blocky;
hard, firm, slightly sticky and plastic; calcarcous;
common medium.and fine pores; few gravels; clear and
wavy boundary.

™

51 30 - 50 cm: Dark brown (10 YR 3/3, dry) and very dark groyish

brovn (10 YR 3/2, noist)j clayloan; strong mediun

e, ular. blocky; hard, firii, sticky.uud »nlestic, calcar-
coug; few fniediun and fine pores; élear and wavy

boundary.,
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B22 50 - 60 cn: Very dark grayish brown (10 YR 3/2, dry and moist); clay;
weck medium prismatic breaking into strong medium angular
blocky; hard, very firn, sticky and plastic; calcareous;
patchy slickensides; few medium fine and very fine pores;
few gravels; clear and wavy boundarye.

C1 60 - 77 cn: Very dark grayish brown (10 YR 3/2, dry and noist); sandy
loam; weak mediunr angular blocky; hard, very friable,
slightly sticky and slightly plastic; calcareous; few mediun
and fine pores; few gravels; clear and wavy boundary.

A10 77 =130 cn: Very dark grayish brown (10 YR 3/2, dry and moist) jheavy
clay; strong coarse prismatic breaking into coarse
angular blocky; extremely hard; extremely firm, very sticky

and very plastic; very calcarecus; patchy slickensides

(between 110-130 cn continous) few nmedium pores; few

gravels,

Range of characteristics:

Profile characteristics:

—— T - — - A -« W - St - g O -

This series contains mainly deep to very deep soils, but also sone mode=-
rately deep profiles are found. The soils have often a selfrmulching layer,
but sonetimes this has disappeared. The A-horizon is 10-30 cn and has coloures
ranging from very dark brown to dark gray brown, but usuelly very dark gray
brown colcurs are found. The texture varies from heavy clayloam to clay.
Very often a second, buried profile is found, nainly between 60-120 cn,

Snall gravels may occur locally in the profiles. Usually the soils are

calcareous throughout, sonetimes the topsoil is only slightly calcarecus.

finvironmental characteristics:

The Kakrigu series is found on slightly concave, nearly flat to gently
sloping alluvial plain. A few small gravels may occur,
Profile no. 30 : Nyanuga series (NyM)
Classification : Soil Taxonomy 1970: Udic Haplustolls
FAO 1970 : Calcaric Phaeozens
Location ¢ Rusinga island, 250 n  South of Mbita market near

the coast of Lake Victoria, South Nyanza district,



Coordinates
Elevation
Described by

FPhysiography
Landform
Slopegradient
Landuse
Vegetation
Parentnaterial
Drainage

Stoniness
Scildepth

ok

: 6368 E, 99543 N, sheet no. 115/3 Rusinga
1143 n,
D.Noordar on 31-10-1974

: transitionzone fron hillslope towards coastal plain,
lower part of concave slope

: nearly flat.

: Ly

: In wet season cultivation of maize and sorghum; in dry
season used for extensive grazing.

: Major part occupied by water coming from gullies on
higher situated slopeo.

: stratified tuffs, boulderbreccias and tuffaceous sand-
stone, ‘

: moderately well drained.

: 1%

: 80 cm.

Profile description:

A1 O - 15 cm:

.AB 15 4O cm:

B1 40 - 70 cm:

C11 70 -. 80 cm:

C12 80 =100+cm:

Dark brown (10 YR 3/3, dry and noist); light clay;
noderate wedium subangular blocky; hard, firm, slightly
sticky and plasticj calcareous, connon medium and fine
pores; clear and wavy béundary.

Dark brown (10 YR 3/3, dry and moist); heavy clayloan;
strong medium mngular blocky; hard, firm, slightly sticky
and plastic; calcarcous; common medium and fine pores;
very few very small gravels; clear and wavy boundary,
Dark grayish brown (10 YR 4/2, dry); loan; moderate,medium
to fine angular blocky; slightly hard, friable, slightly
sticky and slightly plastic; very calcareous; few nediun
and comnocn fine pores; commen small gravels; clear and
wavy boundary,

Dark grayish brwon (10 YR 4/2, dry); clayloam; moderate
mediun angular blocky; hard, firm, sticky and plastic;
calcareous; common fine pores; common gravels, gracdual
and wavy boundary,

Rotten rock with weathered soil in between.

Range of characteristics:

Profile characteristics:

— s - o~ -

The soil depth

range from deep via moderately deep to shallow. The deeper

ones are found in the alluvial plains, together with soils of the Kakrigu
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series. They generally have a nmcderately thick A-horizon., The noderately
deep and shallow profiles occur in the transitionzone of alluvium and
hills. They often consist of colluvial naterial., The A-~horizon is less
thick than the ones of deeper profiles. Colour of the A-horizon varies
between dark grayish brown and very dark grayish .brown of which the
latter occurs nore frcquent in the alluvial profiles,
The texture of the upper 30=-50 cm has to be finer than 35%, but beccnes
light clayloam or coarser before 50 cm. Generglly the texture of the
subsoil is heavy loam, with common stones and gravels., Usually the soil
are calcareous throughout, but sometimes the upper part is slightly or

non-calcareousa

Environmental characteristics:

Mostly the series occurs on slightly concave gently sloping foot-
slcpes and straight very gently sloping alluvial slopes. Surface-
stoniness is low, class 1-2 or absent, Sometimes the series occurs on
moderately sloping cclluvial slopes. Stoniness is higher than 20-50%

of the surface is covered with small gravels,




Appendix 2: Ixplanatory legend

Taxononic unit

Ruptic-i"ollic Psamiiaquent

Aeric Tropaquents ™

Typic Chrorusterts.t

Udic Haplustolls
Typic Chronusterts
Typic Tropaquents
Udic Haplustolls
Typic Torrifluvents
Udic Haplustolls
Lithic Haplustolls
Udic Haplustolls

Typic Ustropepts

Ruptic-typic Ustropepts:

Udic Haplustolls

Udic Haplustolls

Udic Haplustolls

Typic Torrifluvents
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Series code and nane

Textural fanily

ViN-Victoria Series

KsN~Kasigunga series

GeN=-Geribe series

MiN-Miguna series

ChN-Chaiiarunga series

OkN=-Ckoth series

AnRN-Andugo

MbN-Mbita series

KhN-Kiahera series

Ull=0Olele series

OnM-Onyango zeries

RuM-Rusinga series

LeM~Leaky series

KiM-Kiangata series

OgM=0Ogosa series

coarse sandy loan

clay

clayey over clay-
loany or loany-

clay

clay

clayey over clay-
loany or loany

clayloan over sandy
loany

clayloar: or loany

clayloan or loany .

clayloan

silt loan to silty
clayloan
loany-~skeletal to
loany

loany-skeletal to
loany

loany-skeletal to
loany

silty clayloan cver
loany sand

Ruptic-thapto-udic-Haplustolls! KaM-Kakrigu series clay
{ IR,
Ustollic~typic-Chrorusterts ) NyM~Nyariuga series clayey over clay-
T loany or loany or
"
— loany-skeletal

Udic Haplustolls -~



Series Drainage

Vii- well

KsN poorly

GeN sonewhat
poorly

MiN poorly

ChN poorly

OkN soriewhat

AnN well

MbN well

KhN well

C1N. well

OnM well

RuM well

LeM weil

KiM well

OgM somewhgt
excessive

KaM poorly

NyM soriewhat
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Physiographic

Crastal plains

Straight pedinent and alluvial
fanslopes

Transitionzone pedipent or alluv-
ial plain towards hilly parts

5light depressions in alluvial
plains

Coastal plain

51lisht depressions in alluvial
plain near hills

Slight convex alluvial fans
Low hills and eroded pedinents

Steep hillslopes and rocky parts
of low hills

rlat top of low hills
Flat top of low hills
Non-dissected pedinent

Convex edges of hills and along
gullied

Straight strongly dissected
pedinentslopes

81lightly convex alluvial fans and
rerinants of fans

Alluvial fans and on gully-
bottons

Alluvial fans and lower slightly
concave pedinentslopes

Nearly flat to
gently sloping

Nearly flat to
gently sloping

Nearly flat to ge
gently sloping

Nearly flat to very
gently sloping

Nearly flat to very
gently sloping

Necarly flat to very
gently sloping

Nearly flat to
sloping

Nearly flat to
sloping

Nearly flat to
gently sloping
Very gently sloping
Very gently sloping

gently sloping

Gently sloping to
noderately steep

Gently sloping to
very steep

Very gently sloping

"to sloping

Nearly flat to
gently sloping

Gently sloping




AnN

MbN

KhN

LeM

KiM

OgM

KaM

NyM

Surface--

sgtoniness

No or few

No or few

Usually no or few
sonetines connon

No

Ho

Ho or few

. No

Few to wnany

Abundant

No or few

No

Few gravels

T'ew to
gravels

riany

Many gravels

No or few
gravels

No or few
gravels

ew to cownon
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Genetic Color below

Rockoutcrops horizons A-horizon

o A-C Dark gray brown

Mo A=B=C Very dark brown to very
dark gray brown

No A-B-C-(R) Very dark gray brown to
dark brown

No A=B-C Very dark gray brown

No A-(B)-C Very dark gray to black

No A-B-C-(R) Very dark gray brown

No A-C Dark gray brown to brown

Occasionally A-C-R Very dark gray brown to

few dark gray brown

Very nany A-C-R Very dark gray brown

No A=(B)=C-R Dark brown

No A-B-R Dark gray brown to gray
brown

No A-C=-R Reddish brown to brown

No A=C-R Gray brewn to brown

Occasionally A=-C-R Gray brown to brown

few

No A<C Brown to gray brown

Ho A-B-C- Very dark gray brown

(Ab-C) to dark brown
No A-B=-C=(R) Very dark gray brown

to dark brown
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Depth of So0il-~ Other

veries solun Structure reaction characteristics

ViN 50-80 cnn noderate- o/+ Slightly to noderate saline and/or
weak alkaline

KsN 75-100cri  strong o/- Gelfrulching toplayer

GeN 50-80 cm streng o/- " "

MiN 75=-100 cn strong + u "

ChN 50-100 cn strong- + Slightly to moderate saline and/or
rioderate alkaline

OkN 50-80 cn strong + Selfriulching toplayer

AnN 80 cn noderate + Sometines soft line present

MbN L4L0-50 c¢n noderate o/-/+ Usually little stony and rotten

rock

KhN < 20 cn rnoderate -/+ Very stony, rotten rock within 20 cn

ClN 50 cn mnodergte- 0] Usually stony
strong

OnM LO-60 cn weak + Petrocalcic horizon, sealing surface

Rubi 50-60 cn moderate + Red gravels (soft) throughout

Lel 50-60 cn noderate 0 Gravels throughout

Kil 50-60 cn roderate + Gravels throughout, moderate

sheeterosion

Oghi 80 cn noderate= + Layers of rounded gravels, soft
weak lirmeconcrction.

Kai 50-100 cn strong +- Thin selnulching toplayer may occur

NyM 50-80 c¢m strong + ; " '




Appendix 3:

Some data on the fertility of the soils of the Mbita area:

Mixed surface soil samples (O - 10 cm.) were taken on some places on

the compound of the catholic parish at Mbita.

These places include both, higher hilly parts and the coastal plain,

Determined were pH, and the following minerals: Ca, Mg,K, Na and P.

The results for the different positions were:

- upper parts with moderately deep to shallow soils of the Mbita (and

partly of the Gembe) series on a slope of 3-5%.

Sample no. pH Na me% K me% Ca me% Mg me% P ppm Soilseries
R9 8.30 0.50 0,25 96.0 0,08 140 Gembeseries
R10 8.20 0.48 0.47 48,0 0,15 310 Mbitaseries
R11 8.90 1.18  0.60 58,8 0.11 325 Mbitaseries

-very gently undulating coastal plain, with deep soils

series a-somewhat higher part (2m, above lakelevel).

1,08
0,60

R4 7,70 1.70 20,3 0,11 325
R8 8.55 0.74 36,0 0.15 310

b-slight depression with sealing surface laycr.

RS 7.50 &.80 1.06 14,0 0.12 315
R6 10,15 9,20 0.70 15.6 1.32 310
R7 9,60 2.16  0.74 17.2 0,32 310

of the Victoria-~

Victoriaseries

"

Victoriaseries
y

3’;
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Appendix 4:

List of crops that can be grown in the Mbita area.

1. Under '"remarks' mainly notes are pointed which deal with labour and
capital requirementa.

2. All crops need well drained and fertile soils otherwise manuring is
necessary; except if the notes mention other conditions.

5. Conditions mentioned in this list are¢ necessary to get a reasonable

yield.




>rop
maize

sorghum

wimbi

rice

sugar cane
beans

soy beans
groundnuts
cowpeas
grecengrams
pigeonpeas
cabbage
carrots
tomatoes
cocoyams
bananas
paw paw
citrus

nango

yellow passion

Water~requirements

600 - 1200
4OO - 700

500 - 900
1500~ 2000

mme

mme

mme

Mifle

1500 mm/year

800~ 1000
800~ 1000
1000 mm,

600~ 1000
600~ 850
625 mme

700~ 1000

1250 mm,

1500 - 2500 min,

1250 mm,

650 200

Mmoo

MMe

MM e

MNe

MM e

mnle

750 - 1250 nm,

soil-requirements
well aerated
all soils, even rather poor

imperfectly drained

water ledged soils

heavier soils

best on loamy soils

lighter mcis

best on loamy soils
best on loamy soils
best on loamy soils
water lodged soils
best on loamy soils
well aerated

deep poorer soils

best on lighter soils

fruits

cassava 500 - 2000 mm, poorer soils
sweet potatces 750 - 1500 min,

sisal 625 - 1250

cotton 750 - 1000 mm,

sunflower 750 - 1000 mn,

cucumber

melon

watermelon loamy soils

etc,
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remarks

weeging(Striga sp, kanyango); manuring; stalkboarers.

bird-damage; weeding; somewhat tolerant to salts; stalkboarers.

seedbedpreparation; weeding; bird-damage; stalkboarers.

landpreparation; manuring; bird- and insectdamage.
manuring.

somc weed control,

seedbed preparation; manuring.

weeding; manuringe.

in drier areas inscct resistant.

drought resistant; tillage.

drought resistant; deep rooting,.

manuring; insects and diseases.
landpreparation; organic manuring,

manuring, also with organic matter.

manuring, diseases.

climber.

very drought resistante.

drought resistant; manuring; insectdamage.

weed control; deeprooting; salt tolerant.
drought resistant; birddamage; deeprooting.

drought resistant; weeding; deeprooting; resistant to

manuring; damage by insects and diseases.

birddamage
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Appendix 5

Salt analysis. (samples taken November 1974)

pH zCe Cations
Description Depth (cm) puddle mmho/cm2 Na
Frofile Mb S, 0 - 10 5.5 23,32
10 - 20 11.6 63,78
20 - 30 1002 59,64
30 - Lo 10,2 56,11
Lo - 50 7.9 24,00
50 - 60 7.62 9.k 55,80
60 - 70 7.67 10,8 61,1k
70 - 80 7.60 9.9 59,64
80 - 90 7.67 9,0 59.64
90 -100 7.7 54,81
Trial Francis B 10 - 20 7,60 5555
90 =100 7.82 640
Groundwater trial Fr. B 180 = 2050 22.00
Trial plot Mbita mission I C - 30 7,40 1.36 6.71
30 - 60 8.18 1.48 17.6
60 - 90 8.60 ko2 54,25
90 =120 8.65 5.5 67.2
VII 0 - 30 7.74 O. Lk
30 ~ 60 7.87 0.5
X 0 - 30 7.99 b2 38,01
30 - 60 8,20 8.8 91.56
60 - 90 8.43 9.4 104,16
90 -120 8,77 - 9.k 108,50
111 0 - 30 732 0.57
30 - 60 7.50 057
60 - 90 7.78 <32
90 =120 7.99 «30

Water Lake Victoria 0.1 0.51




meq/1

5.28
11 bht
9.2k
13.64
7450
6.30

7.13 .

3,78
2,88
1,18

1.38
0.26
0,20
2.31
0.09

0,38
0.35
0.78
2,02

Ca

18.3
51.2
35.0
35.0
36.5
27.0
33.9
3361
29.2
21.6

k.05
2.00
1,30
0.40
1,20

1.90
3,80
2.00
0.80

0.35

Mg

19.8
39.8
31.5
275
55.0
25,0
3%2.0
31.0
27.6
22,k

3,10
0.80
0,70
1,60
0,80

1430
1,00
1430
1.00

104

total
56,7
166.22
135.38
132.25
103,00
114,10
134,47
127.52
120,32
99.99

30,53

3.77
19.80
58.56
69.29

41.59
96,71
108,24
112,32

150

Anions meq/1

HCO,
3.97
3.70
0,68
0.7h4
1.30
0,72
O.k2
0.kh46
0,63
0.52

16,11
1.57
1.92
1.92
2,81

1.82
1,70
1,92
3.80

0.59

cl
37.0
105.0
83.9
80.2
90.0
84.8
92.5
75e=
631
57.6

L.15
1.9
Lok
8.6
16.7

27,6
68.8

65.9
66.4

0.61

total
40,97

108.7
84.58
80.94
91,30
85.52
92.92
75.46
63.73
58412

20.26
5o l7
6.32
10.52

19051

29.42
70,50
67.82
70,20

1.20
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Salt analysis of samples taken in april 1975.

Location dept
Trial plot 0
Mbita Mission 20
Nr. I (R20) Lo
60
80
100

id,

lir.e III(R23) 0
20
4o
60
80
100

ide
Nr.VII (R21) 0]

100

ide

Nro.IX (R22) 0
20
ko
60
80

100

h

- 20
- ko
- 60
- 80
~-100
=120

- kO
- 60

-100
~120

-~ 20
- 40
- 60
- 80
-100
-120

- 20
- ko
- 60
- 80
-100
-120

pH puddle
7.6
77
7.9
7.8
8.1
8.5

7.9
7.9
8.k
8.8
9.1
9.2

7.8
7.3
77
7.8
7.8
7.9

7.6
79
8.0
8.3
8.6
8.7

ECe
0.53
035
0.29
0.268
0.73
1.29

0.76
0.59
2.49
3.30
3.00
2.74

0.32
0.28
C.kb6
0.31
3.30
O.k2

0.35
0.31
0.53
1.71
0.295
2,98

mmho/cm2




Na

0.72
0.55
0.52
2.40
6.36
11.638

2.55
I il

34,86
33,60
24580

0.56
0.66
0.99
Ooll
21,12
0.80

0,94
0.50
1.20
14,28
0,70
28.56

0635
0.4
0.18
0.04
0.04
142

O.24
0.0k

0.36
0.16
0.23

0.13
0,09
0,09
0,06
0,52
0.18

0.33
0.19
0,05
0,08
0.10
0,10

Ca Mg
2.4 2.3
1.8 1.7
1.6 1.6
1.05 0.9
0.85 ' 0.95
3.8 0.5
Lo43 2.57
0,70 1.6
2.1 -0,15
0.75 0.5
0.7 0.35
1.6 1.15
1.25 1.00
1.6 0.95
2.0 0.80
1.3 1.7
2.8 2,0
1.5 0.9
1.6 0.8
0.9 15
0.6 0,8
1e7 0.6
0.51 Oo.k

106

total

5.77
ko9
3.90
b.39
8.20
16.95

9.79
6‘78

35,01

26.08

3.h4
3.00
3.63
3+30
2k 64
5.78

3.67
3.09
3.65
15.76
3.10
29.57

HCO

2.7
3.7
2.4
2.0
2
6.2

k.7
3.9
L,
4.8
6.7
7.9

2.k
2.0
2.6
2.k
43
2.8

1.7
2.4
k.5
3.7
2.1
bo5

C1

114
0.65
0.54
0.36
0.96
1.02

2.0
0.9

1591
12.72
9.0k4

0.63
2.75
0.96
0.70
7.76
1.23

0.84
0.6
0.3
7.7k
0,56
12.19

total

3,84
4.35
2.94
2.36
5.16
7.22

20.71
19,42
16.94

3.03
b.75
3.56
3.10
12,06
03

2.54
3,00
4.8
11,44
2.66
16.69

meg/
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Appendix 6: Soil moisture data:

From 3 profiles pF curves are determined for different depths with diff-
crent textures.

From these pF curves the watcravailability of the profiles is determined.
As available water is taken the volume % of water kept between pF 2.0

(field capacity) and pF 4.2 (permanent wilting point).

Total fivailable Water = Fc-Wp x Dr .
(mm) 100
Fc= volume % of watcr at ficldcaracity
Wp= " " " it permanent wiltingpoint.
Dr=depth of rocotingzone. (mm). '
As the depth of the rootingzone was taken the depth till which the roots
were observed in the field, but this may differ from one crop to another.
Only 3 profile were used for the determination of the availability of

water however, some estimations can be made about the other soilseries:

- profile 1 (Kasigunga series) can be compared with: Miguma series,
Chamarunga series, Kakrigu series,

- profile 5 (Okeoth series) comparable with: Nyamuga series and Gembe
seriesa.

- profile 16 (Victoria series) can be compared with the Cgosa-scries,

Factors which influence the wateravailability of these profiles are depth

and stoniness; less deep and more stony’profiles will have a lower amount

of total available water.




erratum
page 113 follows directly

on page 107



pF-curves:

113

Okoth series

T~
N
~
6 AN mb 5  11-16 cm
T N B.D. 1.24 g/cm
pF pP.V. 58 %
-t A.M, 10.3 %
R.A.M. 3 % '
u fieldmoisture 37.2 % (pF 3.4)
-
2 —
-+
— -l - —]
0 T i~ 1 1
T~e
~
N mb 5  48-53 cm
6 N B.D. 0.97 g/cm
pF N pP.v. 55 %
-T A.M. 18.4 %
R.A. M. L %
44 fieldmoisture 43.5 % (pF 2.8)
2+
T
—+ —+- t —
0
N\
AN mb 5 70-80 cm
6T \ B.D. 1.00 g/cm
pF AN p.v. 57 %
-+ A.M. 20.9 %
T R.A.M. 3.5 %
MTL fieldmoisture 42.9 % (pF 3.0)
24
-+
i L —
0 20 80 100 %
moisture vol.%
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Kasigimga series
pF-curves: :

T~
N e sample 32-37 cm 3
6T ~ B.D. 1.25 g/cm
pF AN pP.V. + 56 %
-+ \\ A.M. 7.4 0%
N R.A.M. 2.0 %
4 fieldmoisture 27.4 % (pF 5.3)
2
t
— i — i i
0
ﬂ‘\
~
~
\\ sample 90-95 cm
6 ~ B.D. 1.35 g/cm
~N 0
pF AN p.v. 54 %
-+ N A.M. 7.4 %
]\ . N R.A.M. 1.5 %
4+ fieldmoisture 32.1 % (pF 4.9)
2_-
S T ] L i i
1 I T T —1
0 20 40 60 80 100 %
moisture vol. %
B.D. = bulkdensity (&8/cm%) , o
A.M. = available moisture (pF 2.0 - pF 4.2)
R.AM. = readily available moisture (pF 2.2 - pF 3.0)
field %

moisture % = moisture % (vol. %) at the moment of

sampling
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Pit no. Mb 16 Victoria series .
pF-curves: '
T~

\ . :

\ M.B. 16 3-8 cm 4
6T \ B.D. 1.40 g/cm
pF \ pores vol.+ 47 %

-+ \\ A.M. 4.8 %

\ R.A.M. 9.7 %
4+ ' fieldmoisture 16.4 %{(pF 3.0)
2._4..

5
i 1 i i —
0
\‘ M.B. 16 4O-45 cm
T B.D. 1.43 g/cm
pF |} pores vol.+ 22 = %
-1 A.M. 5.8 %
\ R.A.M. 2.3 % :
y -+ fieldmoisture 5.9 %(pF 3.8)
2 4
I + i i —
0 20 40 60 80 100 %

moisture vol.%
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APPENDIX 7. Preliminary Report no 11.

DETAILED SOILMAP OF THE MBITA-AREA

Lake Victoria

subject
scale

wa, ref \
libr. 157 AR §-91-

{ﬁ(' aPlo be 1@(’ MWM% upa\(l-

‘ ; . . ., 5 ‘ ANA ' H _00E
LEGEND OF THE DETAILED SUILSURVEY OF THE MBITA-AREA. EXPLANATION OF THE SERIESCOD
Soils developed on ViN Victoriaseries ruptic-mollic Psammaquents 1ic Lew Leakyseries udic Haplustolis . Sp_iljy_pe: first 18¢cm.
alluvial and colluvial . aeric Tropaquents ' ‘Shaliow to moderately deep,welldrained,gray brown to .
materials of nepheli- Deep,moderately welldrained,dark gray brown,calcareog brown,noncalcareous,gravelly clayloam to loam. A:Silty Cl(]y and Cle)LO"/o
nite agglomerate. or noncalcarecus, layered soils,gene;‘al.ly with loamy ) . . D?P_tb_Of_ the -pEinle-!
to sandy Lextgre,_with or without thin clayey layers. KiM Kiangataseries udic Haplustolls B:Medium texture finer than
Groundwater within 150 cm throughout the year,salt- Shaliow to moderateliy deep,welldrained,gray brown to sandy loam. ' 4.0 _20 cm
affected. | brown,caleareous,gravelly,clayloam to loam. C:Coarser thc:n sandy loam. _] 3.20 50
o . . . . ‘ , : - cm
KsN  Kasigungaseries typic Chromusterts Boils developed on OgM  Ugonmaseries typic forrifluvents Se?ésn_@-«—«-——‘————KiM—é
Deep,poorly drained,very dark brown to very dark alluvial materials veep, somewhatl excessive drained,brown to gray brown =rlesla \ 3= 2.50 100 cm ’
gray brown,montmorillonitic clay,with a selfmulching from Miocene lake- calcar.ouc, loan 80 light siity clayloam,with thin T ¢
surface layer. beds. layers of sand androunded gravele. 1.100 150 ‘
_ ‘ : - cm
GeN  Gembeseries o udic Haplustolls Kav  Kekrigueeries ruptic-thapto-udic-Haplustolis- T = m*t:’\:'
Deep to moderately deep,sorgewhat poorly dralr}u(%,very 10 tynic chromucterts S_lqp_e}; Surfoge < toniness Rockoutcrogs Erosion -
dark gray prown,ulontmr)rll]onltlc clay over light veep,poorly drained,very lark gray orown to dark - Tt T TT T T s e i il liaiald e —
clayloamjwith a velfmulching surfacelayer, . brown,calcarcous montmoriiiconitic clay,sith.e few A. 0 1 % S1.0_ 30
' gravelly layers. T ° V- 3% R1:0.2%
Soils developed on MiN Migunaseries udic Chromusterts - y )
alluvial materialc of Deep,poorly drained,very dark gray brown,calcarcous NyM  nNyamugaseries . udic Haplustolls | B-1.3 % S2:3.15% R2:2_.10% 0.2-04 > 04 4
nephelinite agglomerate montmoriilonitic clay,witn a selfmulching surfacc- Jeep Lo moderaiely deep,som whit pooriy drainea,very c.3 . . B — ]
layer. dark gray brown to dark vrown,calcarecus montmorilon- : -5 % $3:15 .80% R3:10.25% E1. EZ2.
itic clay over ligcht gravelly clayloarn. : )
Chi Chamarungaseries tynic iropaguents ' ) D- 5.10% S490 100% R. 25 .50%, E2. E3.
Deep,poorly draincd,very dark gray to black,montmori- vomplexes of soilg ——— - J!
lonitic clay._proundwat,cr within 150 cm throughout the ’ E. 10 _20% RS .50 90%, E3. GL . l
year,saltarfectioed, Coautal complexcs la Rus inga=istana: 40 Chl-3,+20% VaN-C +20% KaM-Al»r ' - - T - ]
‘ B : A B
Y p ) » 4. . ,, ) . ) ) 0
UKN vkotheeries: udic Hapluu@oll:« 20% Nywm=B F:20.30% _R@?OAOO_/O‘ Legend of ;ymbols:
Jeep to moderately deep,somewhat poorly drained,very 3 : , i B g - -
dark ,ray brown,calcarcous,gravelly,montmorillonitic . ' I o G- 30.50% - - oundery of the survey-area
clay over light clayloan;yith a selfmulching surtface b M01tia point 3k _____.L,hl\;-ﬁlr'w% *Vll\“bl s —
layer. ' 8 B Y —_— Bounderies of series
g o | | Parentmaterial.
AnN  Deep,welldrained,dark gray brown to brown,calcarcous k",’““’“”‘“‘i_“ on nepheli- + Il slopecomplex 60% }EhN“lf_gl : +20% G‘——-—-ﬁeb‘:" 5t Tt T ——— Bounderies of phases
clayloam to loam,sometimes with soft limeconcretions,. ' 4ite ‘aé_;‘glkomerate (J'U’I”F“bgﬁg,a 'bj N:Nephelinites. ' P
andugoseries typic ftorrifluvents ) 20% MbN-B. ' R o )
| B-5, ~ M .Stratitied tuffs,boulderbreccias ' Principal points
So0ils developed on [bN Mbitaseries 7 - udic Haplustolls , ‘ p _ o
hills of nepnelinite ~Shallow to moderately deep,we“dramed,very dark gray itla troded nediaent: 0% KSN—AL*t}C% CeN-s_ +20% MbN-B"ﬁ and tuffaceous sandstone. i..HS- > Seriescode
agglomerate. brown to dark gray brown clayloam to loam Erosionphase 5'12 B—-:ﬁl ' C=3. ° (3--:3.5 SR | 2
o .
KhN  Kiaheraseries : lithic Haplustolls [1Ib 1bid ¢ Lu% Ks-n +45% GeN-B ,-45% MbN-B, O (Pfleiseﬁtcle Ofﬁ,sal}mt?/ and/or alkalinity '
Very shallow,welldrained,stony,very dark gray brown Erosionphase kg B 3 B SLigitly alfected topsoil or mod. affected subsoil)
loam. Roads
Complexes on Miocene Iv Alluvial plain: 80% KaIV‘-Bl+?O% NyM-E T
ClIN  Oleleseries udic Haplustolls lakebeds B-5, B-5y Villages
shallow to moderately deep,welldrained,dark brown . ' [ransition pedi-:80% KiM—BB"lb% KaM-Al+5% NyM-a %
stony clayloam to light clay. ¢ ment-alluvial B-o. C-3 ' B~3 2 :
' ’ , plain,erosion- g 1 1 y Ferry
Soils developed on OnM Unyangosertres ‘typlc Ustrﬁpepts phase £ . .
Miocene lakebeds con- Shallow to mederately deep,welldrained,dark gray ‘ L o
sisting of stratified brown to gray bro.m,calcza;eous §1l_ty clayloam to (omplexes on materials oilmlxuli grlélnb. Lex: 108 GeNb 60k Kabos N 0 550 500 750 1000 m
tufis, bouldertreccias , siltloam,with a petrocalcic horizon. - Lulongecompiex: il S_e{;§+ U Dhl?‘-F?SG —
ana tuffaceous sand- . ' : . . Y At T ' Scale: 1: 12.500
stone. RuM Rusingaseries ruptic-typic Ustropepts ic wdic 10% KhN-B,+20% #RkS. :
! Haplustolls , ‘ ¢ Vii  Alluvial plain: 60% RuM-B,+20% UKN-4,+20% MiN-B, Surveyed: august-november 1974
Shallow to moderately deep,welldrained,brown to red- ‘ near Mbita C-Sl Z C C-Sl -

dish brown,gravelly,calcareous, loam.
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APPENDIX 8. Preliminary Report no 11.
ACTUAL SUITABILITY MAP

6249 o

.’_.-._,_._.._.,._._.-._._. . y
Lake Victoria

T%‘
RS

Boundery of the suitability classes

1 Very highly suitable _._._. Boundery of the Survey-areq.
‘:@1 W AGEI\IH\IGFJ)V1§ .
Roads.
% Village.

I Highly suitable count;g’m‘“?é{ggq , /
| subject :ﬁf "’N, , .
—......Ferry.

scale 1 [
/ B
I Medium suitable N\ , «
Il wpat

e : 0 250 500 750 1000 m.
v Marginally suitable
Y :

Unsuijtable Scale:1:12500






