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Abstract
The influence of tree shade on soils and microclimatic features was investigated in a Sahelian savanna of Ferlo,
Senegal. in West Africa by measuring soil and environmental parameters under trees (i.e. shade) and in the
open. Moisture content and the levels of carbon, nitrogen and phosphorus were greater in the surface soil
lavers (0—10 cm) under trees than in the open. Airtemperature and incoming radiation were lower under trees,
which contributed to a lower level of evaporation compared to the open. Water interception and stem-flow

were associated with more water in the soil, hence, an increased available water.

Introduction

Savannas include awide range of vegetation
types and can be characterized by more or
less continuous herbaceous undergrowth
and an intermittent cover of shrubs and
trees. The herbs, shrubs and trees are of
economic importanceto livestock and crop
production.

Many authors including Vetaas (1992)
have shown that in dry seasons trees
influence the diversity and productivity of
herbaceous plants as well as properties of
the soil environment. For example,
distribution of water between trees and
grasses is very vital in the structure and in
designingmanagement practices in savannas
(Belsky, 1990).

In the semi-arid regions of Africa, the
effects of trees on environmental factors
have mainly been studied in agroforestry
context (Akpo & Grouzis, 1996a). It has
been shown in northern Senegal, which is
characterized by a long dry season (9-10
months)alternating with ashortrainy season

(2-3 months), a low annual rainfall (<300
mm), which falls mainly between 16-25
days, high solar radiation (the daily mean
insolation is 8-11 h/day), and a high
temperature, that trees have favourable
effects on exuberant flora, lengthening of
the period of plant development, and
consequently, biomass production of the
herbaceous undergrowth (Akpo, 1993;
Akpo, & Grouzis 1993; Grouzis & Akpo,
1997).

The present study was undertaken to
identify differences inmicro-environmental
factors (microclimate and soil properties)
which could be the causes of changes
observed in herbaceous undergrowth. In
order to ascertain whether soil fertility is
improved by the presence of trees in the
study area, a semi-arid climate, we
investigated physical, chemical and
hydraulic properties of soils under trees and
in the open. This study was important
becausethe dominant management practice
inthese agro-pastoral systems isremoval of
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trees to improve grass production.

Materials and methods
Study area

The survey was carried out near
Souiléne, a village located at about 16° N
and 15° Win Ferlo, North-Senegal (Fig. 1).
The climate is tropical arid with an average
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Fig. 1. Map of the study area

annual rainfall of 282 mm (data covering
1918-1990), distributed mainly over 16-25
days (Akpo,1993) between June and
October (90% of rains fall between July
and September). Annual rainfall is variable,

with a coefficient of variation of 37% (Le -

Houérou, 1989).
The topography of the study area is
characterized by multi-directional smpall dune
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formations (slope < 0.05%) with enclosed
depressions. Even small changesin altitude
play a significant role in the distribution of
plant species. The vegetation is composed
of thorny shrubs, annual grasses and herbs.
Within a hectare of land, there were 128
shrubs, which covered about 37.6% of the
total area. The dominant shrubs were
Balanites aegyptiaca (L.)
Del. (38 shrubs pei ha with a
crown coverage of 12.5%),
Acaciatortilis (Forsk.) Hayne
ssp. raddiana (Savi) Brenan
(27 shrubs perhawith acrown
coverage of 23.5%) and
Boscia senegalensis (Pers.)
Lam. (54 shrubs per ha with a
crown coverage of 1.6%). The
mean diameter of the tree
crown is 4 m with a height of
7.2 m (Akpo & Grouzis,
1996b).

Matam

Microclimate
Directsolarradiation inthe
North, South, East and West,
under a canopy at 1 m from
the stem and in the open, was
measured between 10 and 15
h with a pyranometer (Licor
2008, Lincoln NE, USA) on
the dominant species, Acacia
tortilis, Balanites aegyptiaca
and Ziziphus maritiana(Akpo,
1993). The coefficient of light
transmission through the tree
cover was determined with
these data. The sample was
made up of 25 Acacia, 20
Balanites and six Ziziphus.
Air temperature at 40 cm
(above ground) of the
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