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Abstract
Proper soil preparation provides the basis for good seed
germination and establishment of steppe vegetation in
the arid and semi-arid areas of West Asia and North
Africa. Salsola vermiculata is a key shrub species of the
region and contributes to rangeland and livestock
productivity. The aim of this study was to evaluate the
establishment of S. vermiculata using three different soil
preparation techniques since transplanting is often cost
prohibitive. This study also aims to assess the
establishment in different gradients of gentle landscape
depressions for scarification and furrowing; at the top,
on slope and at the core. The experiment was conducted
in the semi-arid steppe of the Hama District in Syria with
three establishment treatments viz., scarification (Se),
pitting machine (PM) and furrowing (FR). Our results
indicated that the density of S. vermiculata under
scarification treatment is 10 folds higher (P < 0.05) than
the other two techniques. The results suggest that direct
seeding with superficial soil surface scarification may
provide a significant remedy for the rehabilitation of
degraded arid rangelands. Seeding densities tested on
different gradients of landscape depressions were
highest on the top, followed by on slope for both furrowing
and scarification.
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Introduction
Arid and semi-arid range lands correspond to fragile
zones, typically dominated by harsh environmental
conditions in terms of low and erratic rainfall, shallow
and poor soils, extreme temperatures, and high
evaporation rates (Allison, 1998). The Syrian rangeland
locally referred as badia, covers more than 10 million
hectares, i.e., approximately 55% of the country's
landmass (Louhaichi and Tastad, 2010). These lands
have been extensively used over time to support livestock

production, in particular small ruminants (Lewis, 1987).
However, these rangelands are suffering from
anthropogenic and environmental disturbances
(Louhaichi et al., 2012; Ouled Belgacem and Louhaichi,
2013) and are gradually losing their inherent soil fertility
and are subject to erosion due to over-exploitation and
inappropriate management practices. As a result, the
grazing area is shrinking, available biomass is reduced
and species biodiversity is being eroded (Enne et al.,
2004). There is an urgent need to reverse the trend of
rangeland degradation through appropriate rehabilitation
techniques.

The most common and often most reliable method of
rehabilitating arid and semi-arid rangelands are to
transplant native plants to a variety of sites (Akroush et
al., 2011). However, direct seeding is an alternative to
transplanting and its cost is one-tenth that of shrub
transplanting (Osman and Shalla, 1994). Given the vast
areas, large scale range improvement will require the
development of more cost effective approaches.

The main advantage of direct seeding is the ability to
sow large areas rapidly at a lower cost compared to
transplanting (Douglas et al., 2007). Furthermore, direct
seeding is considered to produce a more natural
appearance and improved successional pathway
compared to spaced-planting (Douglas et el., 2007).
However, direct seeding also has a number of potential
disadvantages, including; difficulty in sourcing large
quantities of viable seed, lack of information on optimum
sowing times for many species, variability in
commencement and duration of germination, less
flexibility to control conditions for seed germination and
early seedling growth, predation of seed and seedlings,
and the need to control intense competition from existing
vegetation, particularly grasses (Douglas et al., 2007).

One of the principal ways to improve the success of any
direct seeding operation is thorough soil surface prepa-


