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ABSTRACT

Mohamed Abdel Moneim Mohamed Abdalla . Drainage
parameters and water management for light textured soils in
Qaliubia Governorate. Unpublished Doctor of Philosophy
Dissertation, Ain Shams University, Faculty of Agriculture,
Department of Soil Science, 2000.

The present work was carried out in Meet Kenana Pilot Area,
Qaliubia Governorate, Egypt, to study the effect of drain depth and drain
spacing on lateral discharge, water table depth, soil salinity and crop
yield in light textured soils. In the same time, it aimed to evaluate the
performance of one of the steady state equations (Hooghoudt) and one of
the non-steady state equations (Glover Dumm) in such soils, to find out
the optimum drain spacing and drain depth which could be recommended
in light textured soils . The drain depths under study were 100 , 120 and
130 cm below soil surface, while , the drain spacings considered were
30, 40,60 and 120 m .

The results obtained showed reverse relations between the drain
spacing and each of the occurrence percentages of water table deeper
than 80 cm from soil surface, Relative Groundwater table Depth
(RGWD), amount of salts removed from soil profile, Salt Leaching Index
(SLI), lateral discharge (q) and hydraulic head at midway between lateral
drains (h). On the other hand, the relations were direct with drain depth.
Furthermore, both vertical downward seepage flux and natural drainage
showed a reverse relation with drain depth, while a slight change was
found concerning natural drainage rate with increasing drain spacing.
The increase of drain spacing showed a pronounced decrease in vertical
downward seepage flux. It was found also that, the water table
occurrence percentages were close under 30,40 and 60 m drain spacing.
The effect of drain depth on lowering the water table and leaching salts



from soil profile was not as clear as the effect of drain spacing . A highly
significant direct relation was found between (q) and (h). Moreover, it
was found that the calculated drain spacings by Hooghoudt equation
were wider than those calculated by Glover-Dumm equation, and more
close to the actual installed drain spacings. Therefore, it is recommended
to apply Hooghoudt equation in Meet Kenana area (light textured soil) .
The overall average vertical downward seepage flux ranged between 3.27
and 3.83 mm/day , while the overall average natural drainage rate ranged
between 1.47 and 1.97 mm/day after the installation of tile drainage
system . Highly significant relations were found between pressure head
difference (dh) and (h) , () and natural drainage. The installation of tile
drainage increased the yield of maize from 17.31 to 56.73 % , while
berseem increased in yield from 13.22 to 133.62% and wheat yield
increased from 8.15 to 19.74% . The general recommendation from the
economic point of view, is therefore, to apply drain spacing of 60 m with
120 cm drain depth in the study .

Key Words :

Drainage parameters - drain depth - drain spacing - drainage
equations — water table — lateral discharges — light textured soils — water
management — soil salinity .
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