
Papers presented before CSBE/SCGAB meetings are considered the property of the Society. In general, the Society reserves the 
right of first publication of such papers, in complete form; however, CSBE/SCGAB has no objections to publication, in condensed 
form, with credit to the Society and the author, in other publications prior to use in Society publications. Permission to publish a paper 
in full may be requested from the CSBE/SCGAB Secretary, 2028 Calico Crescent, Orleans, ON, K4A 4L7 or contact 
secretary@bioeng.ca. The Society is not responsible for statements or opinions advanced in papers or discussions at its meetings. 

 

 

 

  

The Canadian Society for Bioengineering  
The Canadian society for engineering in agricultural, food, 
environmental, and biological systems. 

La Société Canadienne de Génie 
Agroalimentaire et de Bioingénierie 
La société canadienne de génie agroalimentaire, de 
la bioingénierie et de l’environnement 

Paper No. CSBE13-037 

Soil Moisture Management of Rainfed Areas in Jordan Using 
Permeable Gravel Ditch 

 

Mahed Abu-Zreig 

Jordan University of Science and Technology, Jordan, majed@just.edu.jo 

 

Written for presentation at the 
CSBE/SCGAB 2013 Annual Conference 

University of Saskatechewan, Saskatoon, Saskatchewan 
7-10 July 2013 

 

ABSTRACT Water harvesting is viable alternatives for rainfed areas in semiarid lands. A field 

experiment was conducted to evaluate the efficiency of constructing gravel or sand ditch, for 
moisture and soil conservation. Twelve field plots of 20 m2 were constructed in two adjacent fields 
having silt loam soil but varied in soil depth and slope. Runoff and sediment loss were monitored for 
each plot at the end of each rainstorm along the rainy season. Three types of treatments were use; 
gravel ditch plots in which a ditch of 2-m long, 1 m wide and 0.8 m deep was constructed in the 
middle of 4 plots across the slope, 2 compacted plots, 2 plots covered with plastic mulch and 4 
control plots. The runoff, sediment concentration, infiltration and sediment loss were determined for 
sand ditch plots and compared to control and compacted plots. Experimental results showed that 
sand ditch technique significantly reduced runoff and sediment loss and increased infiltration and 
soil moisture compared to control or compacted plots. The overall average runoff and sediment 
reductions in the sand ditch plots were 46% and 61% compared to control plots. Sediment losses 
from compacted plots were about 2.2 and 6 folds higher than control and sand ditch plots, 
respectively making soil compaction unsuitable technique for rainfall harvesting under the current 
experimental and climatic conditions. Construction of sand ditch also increased the dry matter yield 
of native grass by an average of 62% and 40% in the two experimental fields compared to control. 

Keywords: rainfall harvesting, reinfed agriculture, Arid land, Infiltration 

  


