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ABSTRACT: A field study was carried out through two successive winter seasons of 2010/
2011 and 2011 / 2012 on clay soil of Kafr EI-Zayat area, Gharbiya Governorate to study
nitrogen fertilization efficiency and its effect on potatoes plant growth under tile drainage system
conditions. Nitrogen forms (NH4-N and N03-N) distribution through dif.'erent soil depths, ground
water and drainage water were studied. Th~ distance between each ~,vo laterals was 20 m and
its depth was 150 cm. In this study, nitrogen fertilization was added as ammonium nitrate (33%
N) at rates of 0 and 500 kglfed. The following determinations i.e. ground water level, nitrogen
forms and its content in different soil depths, ground water, drainage water, potatoes yield and
its content of nitrogen were carried out at different growth stages and at different distances from
laterals.

The obtained data show that, ground water table depth was increase,d with the increasing the
period after irrigation especially after the first irrigation. The greatest increase of ground water
depth was found above the laterals. After the first and second irrigation and harvesting stage,
the soil content (mg/kg) of available NH4-N and N03-N was decreased with the increase of soil
depth, but it increased when the distance increase from the lateral. The lowest contents of the
determined N forms were found at harvesting stage. With different treatments, the soil content of
NH4-N was higher than of N03-N. On the other hand, ground and drainage water content (mg/l)
of N03-N were higher than those of NH4-N with all treatments under study. The highest yield of
potato plants was found in the fertilized soil above the laterals. The high contents (%) of two N
forms in both straw and tubers were found in the plants grown at middle distance between the
laterals.
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INTRODUCTION

Installation of subsurface drainage
system in soils results in indirect effects on
improving soil physical, chemical and
hydrological properties, such as lowering
water table, which lead to better structure of
top soil, higher infiltration and porosity
(Antal', 2000 ). Aiso it leads to increase soil
aeration, drainable porosity, hydraulic
conductivity, and reduce bulk density
(Naguib, 1987). The application of
subsurface drainage system in soil leads to
disposing of the excess water and provides
suitable salt balance (Wesseling, 1983) and
reduces soil salinity (EC), soil sodicity (ESP)
and pH (Sadik et al., 1988).

Potato (Solanum tuberosum L.) is
considered one of the world major staple
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food crops as it produces more dry matter
and protein per hectare than the major
central crops (Burton, 1989). Potatoes tubers
are eaten in more countries than any other
crop. Potatoes tubl~rs in the global economy
are the fourth impc,rtant crop after the three
cereals namely maize, rice and wheat
(Vreugdenhii et a/., 2007) The main
production areas ot potatoes are in Europe
and in the Russia, which account for nearly
56% of the output. In Egypt, potato is one of
the most important vegetable crops grown
under Egyptian conditions. According to the
recorded data obtained from the department
of Agricultural Economics and Statistics,
Ministry of Agricuiture and land Reclamation,
the cultivated area of potato in 2009 reached
about 329.721 feddans, which yielded
3659284 tons of tLlbers with an average of
about 11.098 tons per feddan.
























