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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 falls in 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 évapotranspiration are 129 and 102 mm 
respectively. The area is on Quarternary volcanic ash and tuffs except on hills 
where 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 
wheat 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 vtX. The carbon contents range between 0.01 to 2.63%. 
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. 
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CHAPTER 1 INTRODUCTION - 1 -

1.1 FORMULATION OF THE PROBLEM 

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

Agriculture may be described as the mainstay of Kenya's economy. 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 namely: finance, soil resources, crop varieties, pests, climate and 
land tenure, before a meaningful development 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 land. 
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 farming technology without the appropriate adjustments 
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 requirements, the Kenya government drew up a 
national food policy in the Sessional Paper No.4 of 1981, outlining the 
objectives, constraints and strategies of maintaining a position of broad 
self-sufficiency in production of the main foodstuffs in order to enable the 
nation be fed without using scarce foreign exchange on food imports. 

In order to fulfill this, the ministries of Agriculture and Livestock 
Development were assigned the duties of promoting increase in national food 
production in order to keep pace with population and income growth through the 
remainder of the decade. This they were to achieve through institutions of 
research, agricultural extension and intensification of agricultural production. 

Kenya Soil Survey under the ministry of Agriculture is one of such institutions 
that carries out soil surveys in the country both for national planning and for 
land utilization. Among the many duties assigned to the Kenya Soil Survey, 
priority in soils research with a view to the identification of constraints for 
optimal agricultural production is currently a matter of national importance 
and priority. Constraints include soil parameters such as, acidity, toxicity, 
salinity, sodicity, erodibility, lack of foot hold, unavailability of moisture 
and soil nutrients, and unfavourable soil mechanical characteristics. 

Recently, the Kenya Soil Survey has selected Narok district (southwest of Kenya) 
for a reconnaisance soil survey starting in the Loita Plains, an area formerly 
under extensive grazing and currently being rapidly converted to commercial 
wheat production without proper knowledge 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 most Kenyans. 
Similarly, the area contributes significantly to the total wheat produced in 
Kenya, saving the country a lot of foreign exchange which would have otherwise 
been used in the importation of this comodity. Tourism which is a main revenue 
generator, is an expanding activity in the Masai Mara Game Reserve, located a 
few kilometres from the study area. At most times the animals use the Loita 
Plains as a dispersal zone. There is an urgent need for soil information in this 


