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ABSTRACT
In order to develop a method for extensive pomiculture on marginal soils
in semiarid Brazil, a field experiment was conducted to study the impacts
of the soil conditioners biochar, clay substrate and goat manure on soil
physical parameters of a sandy soil and on seedling performance of
Spondias tuberosa Arruda. Manure significantly increased total porosity,
soil water content and reduced bulk density of the sandy soil. Water
content at field capacity (θfc) and at permanent wilting point (θpwp) were
increased due to manure application. Neither biochar nor clay substrate
had a significant impact on the soil physical parameters. Biochar com-
bined with clay substrate led to lower soil water content and significantly
reduced the period of retaining atmospheric water. Due to a strong
correlation (R2 = 0.75) between θfc and θpwp, the available water capacity
within all treatments remained unchanged. Amelioration and initial
nutrient supplies had no effect on seedling survival and stem growth
of S. tuberosa during the 23-month experiment. This underlines the
nondomesticated character of the available plant material of S. tuberosa.
The independence of the seedling performance of soil management
makes S. tuberosa an interesting species for low-input orchards and for
reforestation within the Caatinga.
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Introduction

The Brazilian Northeast is dominated by a deciduous thorny woodland vegetation called Caatinga,
which extends over an area of approximately 845,000 km2, about 9.9% of total Brazilian territory
(IBGE 2015). This ecoregion belongs to the seasonally dry tropical forests with little and erratic
precipitation ranging from 240 to 900 mm/year usually concentrated during the southern hemi-
sphere summer from November until June (Prado 2003). The highly diverse and endemic Caatinga
vegetation faces severe anthropogenic pressure due to agricultural land-use, animal husbandry,
fuel wood extraction and man-made fire, which facilitates habitat degradation and leads to
desertification (Leal et al. 2005). Prevailing agricultural land-use within the Caatinga is divided
into intensive modern export-oriented irrigation farming and irrigated or rain-fed subsistence
farming (Untied 2005). However, soils adequate for irrigation are limited and surface water
resources are restricted to the catchment area of São Francisco river (Untied 2005; Araújo Filho
2011). As an income alternative for smallholders outside of irrigation projects, animal husbandry is
common. The biggest herd of domestic goat (Capra hircus L.) in Brazil is located within the
Caatinga, which has a severe impact on native vegetation (Leal et al. 2003). To lower the grazing
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