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ABSTRACT 
In Toshka, South of Egypt, the extremely arid conditions reflect vast areas covered by. the aeolian dep~sits. To 

control the shifting sand along El-Sheikh- Zayed canal, which convey water to the newly reclrumed l~d~, ~ne ~llometer 
of a greenbelt was established as an experimental pilot area for sand encroachment control along the mrun tmgatt\)n canal. 
(n such area, four tree species namely Acacia salignaLind, Casuarina .equisetif_olia L: Pr~sopis juliflora _(s~., J?c and 
Tamarix articulata Vahl were cultivated as a shelterbelt and arranged m plots mcludmg different plant distnbutiOns of 
variable spacing. 1 

The results achieved show that tree species gave superiors growth behavior in hyper arid conditions of the s!Vdy area. 
The shelterbelts play an important role in the control of shifting sand and soil improvement. The physical , ~hemjcal and 
fertility properties of experimental soil showed positive responses in relation to plant species. compared wi.th ~e barren 
soil. The efficiency of shelterbelts to control the shifting sand was decreased when far dtstance and v1ce V!ersa the 
efficiency of shelterbelts to control the shifting sand was increased when the distance was decreased. The r~duction 
percentage of shifting sand down wind the shelterbelt varied from ~ 1. 9 to 92.8%. The hi~est effici~nc~ was 9~.8% for 
lOrn distance, whereas the lowest efficiency was 11.9% for 120m distance. The above mentioned design IS recommended 
for large scale application. 
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INTRODUCTION 

In Egypt, the aeolian sand deposits are one of 
the main major land forms. It covers almost 16.5% 
ofthe total surface area. Misak and Draz (1997). 

Toshka is an extremely arid region located in 
South Egypt, West of Nasser Lake. The national 
program for development and rehabilitation in 
Toshka vast areas are affected by the migration of 
shifting sand. Many studies such as space 
photographs and topographic maps mentioned that 
sand dune zones represent 150.000 km2 at Toshka. 
Many researchers estimated sand dune movement 
rates at Toshka region and found that sand 
movement rates were I 0-20 m/year according to 
wind speed and soil topographic. Satellites showed 
that at Toshka region sand dune accumulations 
present at the north of the project. Sand dunes at 
Toshka region affect on El-Sheikh Zayed canal and 
basal constructions of project. 

It is well known that the afforestation is the 
main method for biological fixation of aeolian sand. 
Afforestation plays an important role for 
improvement of both fertility and chemical 
properties of the soil. 

The shelterbelts could play an important role in 
the control of shifting sand, also enhance the 
deposition of the aeolian sand at a reasonable 
distance from the infrastructure. Limited 
infonnation is available regarding the relationship 

between plant cover and soil properties in the 
respective sites. Mann (1985) reported t~at, the 
reduction in wind speed through the plantation of 
shelterbelts were effective in the wind erosibn and 
sand movement control. Also, the efficiency of the 
shelterbelt in the control of shifting sand is gqvemed 
by its height, width and porosity of the $helter. 
Zhenda et al. (1988) gave evidence that the macro, 
micro environmental 8IId climatic properties, of the 
local aeolian soil have ch8I!ged along fe~ years 
after the implementation of the dune fixation 
program at Beijing- Tongliao railway line. T~e rate 
8IId amount of ch8I!ges correlated with the nahrre of 
plant cover. Bolds and Mar8IIon (2001) showf.i that 
herbaceous double row shelterbelts with :larger 
overall density exhibit a dramatically better a~erage 
reduction for wind 8IId turbulence intensity t~8II the 
single row shelterbelt. Hegazi et al (200 I) reported 
that Casuarina equisetifolia and Eucqlyptus 
camaldulensis windbreaks had an effective tj<>le in 
the protection of Thompson seedless grapevin~ from 
wind damages compared with unprotected 1 ones. 
Zhang et al. (2004) found that pl8I!ting of Art~misia 
halodendron was considered to be the most proper 
way for stabilizing moving sand dunes. Dra~ 8IId 
Zaghloul (2007) showed that the shelterbelts iCOuld 
play an important role in the control of sllifting 
sand. The rate of improvement was much contfolled 
by the vegetation type. Acacia saligna 8Ild Ta'marb:. 
articulata have the most precede role. Therefo~e, the 
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