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ABSTRACT

This study has characterized six soil sequences derived from volcanic tuff in
the Loita Plains, Southwest Kenya and explored their genesis, classification
and management problems.

The Loita Plains fallsin a semi-arid to subhumid climate with an average annual
precipitation of 664-737mm. The mean minimum temperatures range between 7.2 and
11.3 C with an absolute minimum night temperature of 0.3 C. The mean maximum
temperatures range between 21.4 and 26.9 C. The mean annual temperature is
16.5 C. The mean annual evaporation and evapotranspiration are 129 and 102 mm
respectively. The area is on Quarternary volcanic ash and tuffs except on hills
vhere quarzitic rocks of the Pre-cambrian age stick out. Most of the area is
under grassland or bushed grassland except the northern part with extensive
vheat cultivations.

From the characterization of the soils, most andic properties are lacking in the
soils. The bulk density ranges between 1.1 and 1.7 and moisture rention capacity
has a mean value of 56.8 wt%. The carbon contents range between 0.01 to 2.63X%.
The pH for the topsoils is an average of 6.6 and 8.2 for the subsoils due to
their high sodium contents. Though X-ray analysis find the soils amorphous, Very
little active Al and Fe oxides is obtained by dissolution analysis. Kaolinite,
halloysite, mica and or illite are the dominant crystalline clay minerals with
traces of quartz and feldspars identified by X-ray analysis.

Out of the six toposequences described, three soil association groups are
identified according to soil distribution within the landscape. They include,
Bar Kitabu Lomanera group, the Maji Moto group and the Angata Loita group.
Mostly they are comprised of Alfisols in the midslope and footslope positions
and Mollisols on the summit position.

Management problems connected with erosion, structural instability, compacted
subsoils and fertility have been identified and possible management practises
suggested.




ACKNOWLEDGEMENTS

I would like to thank everybody whose physical or moral participation helped me
carry out this work to completion. First I would like to express my sincere
gratitude to my supervisor Professor A. Zinck for his continued support and
guidance during all the execution stages of this work. It is not however poss-
ible to mention everybody and every institution that contributed, but the
following people and institutions have been singled out.

First, the government of the Republic of Kenya, for granting me the chance and
study leave to follow the MSc course abroad and the Kenya Soil Survey Project
through DGIS for the financial support during my stay in the Netherlands.
I would like to thant ITC for giving me the chance to follow the course and
and at the same time provide a good environment for my study. The International
Soil Reference and Information Centre (ISRIC) is thanked for allowing us to
follow a three weeks course in laboratory methods for soil analysis and
accepting to analyse our samples.

The National Agricultural Laboratories (Nairobi, Kenya) for their tireless
efforts to analyse a part of our samples during the period of study.

My appreciation and gratitude goes to the following:
Dr. W. Sideriuos, for his assistance and contacts with KSSP during mu study.

Dr. V.VW. Elbersen, Director of studies for the MSc course for his support and
organization of the course. :

Professor Dr. Ir. J. Bouma for accepting to be my external examiner and to be
in the examination board.

Drs. Donker for help in statistical analysis.

All staff members of the soils group whose encouragement and assistance helped
me complete this course.

Messrs W.W. Aore and E.M. Situma, who contributed to some of the data acquisi-
tion and interpretation.

P.M. Mainga, P.W. Kimotho, R. Senoga, K.M. Htay, T.T. Pule and B. Yuogha for
helping me with the text figures. ‘

Mrs. Marga Koelen and all staff of the ITC library for their assistance during
literature search.

My classmates, Ndjib, Tchienkoua, Aore, Olowolafe, Nyiauw, Lutfi, Tricatsula,
Mambo and Wamunyima for being such good working mates.

Miss Marlene Lewis for all her encouragement from the beginning.

Finally my family members who might have suffered phys1ca11y or mentaly during
my stay in the Netherlands.



CHAPTER 1 | NTRODUCTI ON -1

1.1 FORMULATI ON OF THE PROBLEM

O Kenya's 582,646 sq km of land only 17% can be used for arable dry farmng,
the rest being either semi-arid, arid or area of l|land occupied by water (g any
and Ogendo, 1974).

Agriculture may be described as the mminstay of Kenya's econony. In order to
develop this sector a diligent and precarious use of the scarce resources is
stressed (Sessional Paper No 4 of 1981, and Nol of 1986). It is therefore
necessary to understand and underline the major constraints of agricultural
production nanely: finance, soil resources, crop varieties, pests, climte and
land tenure, before a meaningful developnent plan can be drawn for the sector.

Due to little acreage of farmland, and a high population increase rate of 4%
(Sessional Paper No. 1, 1986), Kenya is currently facing a scarcity of |[|and.
The high rate of population increase is causing a pressure on land especially
in the high rainfall areas. As a consequence people migrate from wetter to
drier areas transferring farnmng technology w thout the appropriate adjustnents
to the new environment. This often leads to land degradation and crop failure
caused by unreliable rainfall and bad soil conditions. In order to attain self-
sufficiency in national food requirenents, the Kenya government drew up a
national food policy in the Sessional Paper No.4 of 1981, outlining the
obj ectives, constraints and strategies of maintaining a position of broad
self-sufficiency in production of the main foodstuffs in order to enable the
nati on be fed w thout using scarce foreign exchange on food inports.

In order to fulfill this, the mnistries of Agriculture and Livestock
Devel opment were assigned the duties of promoting increase in national food
production in order to keep pace with population and income growh through the
remai nder of the decade. This they were to achieve through institutions of
research, agricultural extension and intensification of agricultural production.

Kenya Soil Survey under the mnistry of Agriculture is one of such institutions
that carries out soil surveys in the country both for national planning and for
land wutilization. Among the many duties assigned to the Kenya Soil Survey,
priority in soils research wth a view to the identification of constraints for

optimal agricultural production is currently a matter of national inportance
and priority. Constraints include soil parameters such as, acidity, toxicity,
salinity, sodicity, erodibility, lack of foot hold, unavailability of noisture

and soil nutrients, and unfavourable soil nechanical characteristics.

Recently, the Kenya Soil Survey has selected Narok district (southwest of Kenya)
for a reconnai sance soil survey starting in the Loita Plains, an area formerly
under extensive grazing and currently being rapidly converted to conmerci al
wheat production wthout proper knowl edge on the soil conditions. The Loita
Plains are important in the national context in that they form one of the
grounds for cattle grazing which provide protein to the diet of nost Kenyans.
Simlarly, the area contributes significantly to the total wheat produced in
Kenya, saving the country a lot of foreign exchange which would have otherw se
been used in the inportation of this conmodity. Tourism which is a main revenue
generator, is an expanding activity in the Masai Mira Ganme Reserve, located a
few kilometres from the study area. At nost tines the animals use the Loita
Plains as a dispersal zone. There is an urgent need for soil information in this



