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.ABSTRACT
Leaching of agrichemicals into subsurface tile drainage water is

a concern for water quality. Nitrate in drainage water is also an
economic loss to producers beside its enviromnental problems. A
field experiment was conducted to study the transport of nitrtate and
a~razine (a herbicide) through a clay soil of Nile Delta (Fuwwa
district), and to evaluate their losses into subsurface tile drains of
different spacings (30 m and 60 m). Com was planted on the
experimental site. A total of 120 Kg N/fed as urea and 0.75 Kg/fed of
atrazine was applied to the soil during cultivation. Daily water table
depths and drain flow rates were determined. Concentrations of .
nitrate and atrazine were measured in the soil and groundwater
throughout the growing season. Water samples were collected from
the subsurface tile outlets and from porous suction cups installed at
different soil depths in the growing season of 2002, and analyzed for
nitrate and atrazine. Com grain yield and N uptake were also
determined at the end of the growing season.
The soil of studied site had a shallow water table (overall mean of
60.8-78 cm). Drain discharge was higher for 30 m drain spacing
(0.32-13.33 mm/day) than the 60 m: one (0.44-9.73 mm/day). N03­
content of the soil decreased with the increasing of soil depth and the
distance from drain lines. This change varied during the growing
season from 28 to 59.5 ppm and reduced in the end of the growing
season to 11-28.5 ppm. N03- concentration in the drainage water
during the growing season reduced ~th time and ranged from 11.2 to
16.8 mg/L, and was higher under 30 m drain spacing than 60 m drain
spacing. While, N03-concentration in the drainage water in the end of
the growing season was higher under the 60 m drain spacing
treatment than under 30 m one. N03- concentration in the
groundwater ranged from 12 to 17.8 ppm, and was higher for 30-m
drain spacing than 60-m spacing. The obtained data showed that,
concentration of N03- in the water of the suction cups reduced with



336 Ibrallim, Set af..

time after irrigation and with the increasing soil depth and distance
from the drain lines. This means that N03" is transported to the drains.

Atrazine was already detected in subsurface tile flow within 1
day of pesticide application. This early arrival of atrazine to drains is
consistent with concepts of preferential flow and non-equilibruim
sorption/desorption. The loss of atrazine in drainage water is greater
for 30 m drain-spacing plot than the 60 m one. Atrazine concentration
in the soil decreased with soil depth and was higher between the
drains than above the drain lines, and was higher under 60-m spacing
than 30-m spacing. Atrazine was still present in the soil and in
drainage water 15 days after application. Grain yield from the 30-m
drain spacing plots was greater than the 60-m spacing plots. The N
uptake by corn was higher under 30m drain spacing treatment than
tht: 60 m treatment. Research should be focused on desiging practical
strategies to minimize the preferential flow during the first few
irrigations after chemicals application. Continued research is also
needed on ways to better predict and apply N to more closely match
the needs of the crop and minimize N present in the soil at the end of
the growing season.
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INTRODUCTION
Subsurface drainage is necessary to remove excess water from

the poorly drained soils and allow for crop production. Previous tile
drainage research has dealt primarily with water movement, but not
water quality. Since root zone drainage is the primary objective of
subsurface drainage. However, research has shown that subsurface
drainage water can carry substantial amounts of sediments, nutrients,
and detectable levels of certain pesticides (Baker and Johnson, 1981;
Kladivko et aI., 1991). Nitrate and herbicides contamination of tile
drainage water from intensive agricultural production systems has
become a serious environmental and economic concern. Increases in
nitrate concentration in tile drainage appeared within 2 to 3 months
after N was applied' (Hubbard et al., 1984). Hence there is the need to
develop alternative soil, crop, and water management strategies to
reduce leaching losses and increase N uptake by crops. Kladivko et
al. (1991) stated that nitrate concentrations in tile drainage water were·






































