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FIELD experiment was carried out in the farm No. 50 at the

Khalid Tbn Al-Wailed Village. Agric. Res. Station, Sharkia
governorate, Egypt for three successive summer seasons. The
increasing value of soil salinity is one of the main reasons of selecting
the study area. The objective of this article is to follow the extent of
soil desalinization by using different open drainage spacing (10, 12.5
and 15 m), with planting. Rice, panicum and fish; rice and panicum
and only rice were cultivated in the 1V, 2" and 3" years, respectively.
The results showed that there is a decrease of ECe values with time in
all drain spacing's, until they reach the lowest level at the 3"/ year of
investigation. The lowest ECe values were obtained for the drain
spacing of 10 m. The data also indicate that the efficiency for
decreasing soil salinity is higher for the surface layers than those of
the sub-surface ones. With respect to crop growth condition during the
1" year, rice growth was not uniform whereas panicum growth was
normal. During the 2" year rice growth was more than the 1" year and
panicum was more normal. In the 3™ year rice growth was more than
the previous years, especially the plots which were cultivated with
panicum in the previous year.

Keywords: Salt affected soils, Drain spacing, Rice panicum, Fish
farming,.

Soil salinization is one of the major causes of declining agricultural productivity
in many arid and semiarid regions of the world. Excessive salt concentrations in
soils, in most cases, cannot be reduced with time by routine irrigation and crop
management practices. Such situations demand soil amelioration. Various means
used to ameliorate saline soils include: (a) Movement of excess soluble salts
from upper to lower soil depth via leaching, which may be accomplished by
continuous ponding, intermittent ponding, or sprinkling; (b) Surface flushing of
salts from soils that contain salt crusts at the surface, a shallow water table, or a
highly impermeable profile; (c) Biological reduction of salts by harvest of high-
salt accumulating aerial plant parts, in areas with negligible irrigation water or
rainfall available for leaching, and (d) Amelioration of saline soils under
cropping and leaching. Among these methods, cropping in conjunction with
leaching has been found as the most successful and sustainable way to
ameliorate saline soils. Cropping during leaching or between leaching causes an
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increase in salt-leaching efficiency because a decrease in soil water content
occurs under unsaturated water flow conditions with a concurrent decrease in
large pore by bass and drainage volume (Qadir et al., 2001). Farid et al. (2007)
recorded that the increasing leaching levels can be useful to certain limits.
Effects of these factors were significantly higher for upper than lower soil layer.

Drainage plays a vital role in low permeable clay soils in order to prevent soil
degradation. In Egypt, south of El-Hesania plain, Sharkia governorate represents
large area of heavy clay soils with low permeability that might have a potential
production. These soils are always threatened by a shallow saline groundwater,
which is a permanent source of soil salinization that causes poor productivity.
Soil physicochemical properties such as salinity, soil téxture and structure, plant-
available water, trace elements and ion toxicity are the primary soil factors
influencing crop yield (Tanji, 1996).

Sharma er al. (2000) stated that the drains facilitated reclamation of the
waterlogged saline land which had variations in salt removal with space and
time. The removal of salts from the root zone varied initially with distance from
the drain and with depth. However, after a few years, the variations were reduced
and the land was reclaimed sufficiently to grow most of the crops. Wasef (2004)
found that enhanced soil hydraulic properties by lowering water table level was
more effective under closed drain spacing than that of wide one. Mohamedin and
El-Sawaf (2005) found that the total soil porosity increased by 2.81, 4.09 and
5.10 % for tile drain spacing of 40, 30 and 20 m, respectively. Sharma and Gupta
(2005) found that subsurface drainage facilitated the reclamation of waterlogged
saline lands and a decrease in the soil salinity (ECe, dS m™") that ranged from
16.0 to 66.3 percent in different blocks. On average 35.7 percent decrease in salt
content was observed when compared with the initial value.

The natural compatibility that exists between rice and fish in a controlled
ecosystem was investigated. The inland fresh water fish culture in the paddy
field plays a significant role in the economic utilization of waste wetlands in
food production as dual purpose. The introduction of fish in the rice field can
turn material and energy into fish production, accelerate the growth of rice and
increase solar energy fixation and thereby raise the productivity of the rice field
(Bandyopadhyay and Puste, 2001). On the other hand, rice crops play an
important role in the reclamation of swamped and saline soils, which cannot be
used for growing other crops. Since, water reduces salt concentration, plant
growth is not inhibited. So many researchers consider rice to be a crop with
medium salt resistance. After several years of growing rice, soils lose excess
salinity and as a result can be used for cultivating cereals, fodder crops and
vegetables.

Therefore, the present work was carried out to study the effect of different
open drain spacing with planting rice, panicum and fish on reclamation of salt
affected soils.
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Material and Methods

A field experiment was carried out in the farm No. 50 at the Khalid Ibn Al-
Walid Village, Agriculture Research Station, Sharkia Governorate for three
successive summer seasons. The increasing value of soil salinity is one of the
main reasons of selecting the study area. In general, soil salinity for the studied
area before starting leaching process was very high. Soil salinity ranged between
51.8 and 58.5 dS/m with an average 55.15 dS/m. After one year of leaching
process soil salinity ranged between 39.5 and 32.2 dS/m with an average 35.85
dS/m.

Some of physical and chemical properties of the studied soil according to
Klute (1986) and Page et al. (1982) are presented in Table 1.

TABLE 1. Some physical and chemical properties of the studied soil.

Soil characteristics | Value
Particle size distribution %

Coarse sand 2.23
Fine sand 12.10
Silt 32.50
Clay 33.17
Textural class Clayey
Chemical analysis

pH (1:2.5) 8.1
Calcium carbonate % 317
Organic matter % 0.50
ECe (dS/m, soil paste) 35.7

The selected area was five fed which provided by open drainage system with
different spacing between drains (10, 12.5 and 15 m).

In the 1" year, the area was divided into two equal portions. The first was
planted with rice (Giza 178) and the second was planted with panicum. In half of
each portion fish were cultivated.

However in the 2™ year, rice (Giza 178) and pancium were planted without
fish, while in the 3" year rice (Giza 178) was planted.

After harvest, soil samples were collected from each treatment for analyzing

soil salinity. Crop yield was taken for study growth characters. The obtained data
were statistically analyzed according to S.A.S (2001).
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