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Introduction Research Questions

The Kilimanjaro region is characterised by
@ a rapidly growing population and
@ conversion from natural to agricultural ecosystemes.

@ Are there characteristic differences
in the spatial organisation of soil
physical parameters in the four
land uses coffee, homegarden,
maize and savannah?

Agricultural area is a complex mosaic of different land uses, mainly: coffee,
maize, homegardens and natural savannah.

Homegarden (agroforestry) is a traditional way of farming:
@ a multilevel system (Fig.1) with
@ a brought mixture of plants and high productivity.

@ Is there a recognizable
relationship between vegetation
structure and soil physical
parameters of the topsoil?

Coffee plantations in monoculture, owned mostly by large companies, are Figure 1: A typical homegarden.
increasingly replacing the homegardens.

Research Area Methods
Vis—NIR spectroscopy for analysis Coffee and homegarden
of soil properties: \ plots (20 > 50 m:

@ Content of C, N and texture

@ One soil profile per land use

@ Acquisition of Vis—NIR spectra
in the field (Fig. 3)

@ Chemical/physical analysis of

@ Bulk density, stone
content, texture,
penetration resistance
and soil moisture

@ LAl and throughfall
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Figure 2 : Position of study plots at the southern slopes of Mt. least squares models correlation

Kilimanjaro. ~ Miadlels T eadh land vee 2 Figure 3 : Spectra of soil samples. o cqrrelation between
. - . . i soil and vegetation

@ Location: southern slopes of Mt. Kilimanjaro (Tanzania) soil parameter separately 5

@ Yields detailed distribution of parameters

@ Four land uses considered: maize and savannah (peach . . .
soil properties (Fig. 4)

in Fig.2), homegarden and coffee (dark green in Fig. 2)
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@ Model for N content in savannah possibly not suitable (multilevel system)
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. . . @Predicted and measured values for maize did not match —
Figure 4 : Predicted clay, C and N content for soil homogeneous
orofiles in different land uses. probably poor N model, due to a small number of samples
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