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Abstract

The aim of this paper is to study the possibility of reusing drain-
age water successfully without hazardous consequences on soil proper-
ties. A pot experiment was conducted at the Agricultural Research Cen-
ter Experimental Field at Giza. Irrigation waters were of 3 levels of
salinities 1000, 2000 and 3000 ppm and were added into soils for three
periods 4,5 and/or 5 months in addition to the control (fresh water for
6 months). Results showed the possibility of the re-use of drainage wa-
ter for irrigating sugar beet crop. No significant differences in yield oc-
curred when irrigation waters of salinities 1000, 2000 and 3000 ppm
were used. No problems were developed of soil degradation e.g. salinity,
sodicity and/or permeability were observed when these waters were
used for 4, 5 and / or 6 months.

INTRODUCTION

The water budget in Egypt is limited by the country's. share of the Nile water
which is fixed according to an international agreement at 55.5 billion m3 per year in
addition to low quantities of groundwater and precipitation over the north-west and
north-east coastal areas.

At the present time a quantity of drainage water estimated at 13.5 billion
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m3/year, of reasonable quality, flows unused to the Mediterranian Sea and the
coastal lakes which are in direct connection with the sea. Part of this water could,
and shoud, be re-used for irrigation purposes so that the country can overcome the
shortage in agricultural production, and would reduce the amount of brackish water
and salt load discharged into receiving waters. Earlier reports of Rhoades et al.
(1988), Rhoades, (1977, 1984, 1987), Meiri et al. (1986), Grattan et al. (1987),
Shennan et al. (1987) Ayars et al. (1986 a), Rains et al. (1987) have concluded that
the use of saline waters for irrigation is feasible, especially when waters are alter-
nated or combined with good-quality water supplies. This option is being seriously
considered in parts of India (Gupta, personal communication) and Israel (shalhevet,
1984).

The aim of this paper is to study the ability of re-using drainage water suc-
cessfully without hazardous consequences on soil properties cultivated with sugar
beet.

MATERIALS AND METHODS

Apot experimenet was conducted at the Agricultural Research Centre Experi-
mental Field at Giza using a clay loam soil treated with ten irrigation water with
various levels of salinity:

-

. Fresh water for whole season (control).

. Fresh water for first tow months followed by water containing 1000 ppm.
. Fresh water for first month followed by 1000 ppm.

. 1000 ppm for the whole season.

. 1000 ppm for the first two months followed by 2000 ppm.

. 1000 ppm for the first month followed by 2000 ppm.

. 2000 ppm for the whole season.

. 2000 ppm for the first two months followed by 3000 ppm.
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. 2000 ppm for the first month followed by 3000 ppm.
10. 3000 ppm for the whole season.

The initial soil used is nonsaline (electrical conductivity of 1.4 ds/m of the
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soil saturation extract). Table 1 shows the composition of waters used for irriga-
tion. The treatments were arranged in a split plot design and were replicated twenty
four times. Sugar beet was planted on September 29, 1990 in pots of 40 cm diame-
ter, 50 cm height and irrigated after approximately 30 mm of crop evapotranspira-
tion (ET.) which was accumulated using daily values of ET.. Daily values of ET
were calculated through potential evapotranspiration values calculated by the modi-
fied Penman equation using climatic data collected on-site . Fourty two irrigations
were applied during the season. The sugar beet was harvested on 20 April 1991.
Soil samples were taken from the root zone. The samples were crushed, air dried,
passed through a 2.0 mm sieve, and saturated soil paste extract was analysed ac-
cording to U.S. Salinity Laboratory Staff (1954) for electrical conductivity, anions
and cations.

Exchangeable cations Ca, Mg, Na and K were determined following the
U.S.S.L.S. (1954) procedures.

Sodium adsorption ratio (SAR) and exchangeable sodium percentage (ESP) par-
ameters were calculated. Soil permeability was determined in the laboratory, after
Milton Fireman (1944).

RESULTS AND DISCUSSION

1- Sugar beet yield :

No significant differences in yield occured when irrigation waters with salini-
ties 1000, 2000 and 3000 were used for 4, 5 and 6 months. This means that saline
water with salinities up to 3000 ppm can be safely used to irrigate sugar beet crop
(Fig. 1).

2-Soil salinity :

Salinity is expressed in terms of the electrical conductivity of the saturated
soil paste extract (ECC) ds/m.

Average salinity values at the end of the sugar beet crop (Fig. 2) in the differ-
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ent treatments were below the threshold level (7 ds/m) associated with sugar beet
reduction (Maas 1986). Therefore, no reduction of yield had resulted

Moreover, the ECg values did not differ greatly when irrigation water having
1000, 2000 and 3000 ppm salts concentrations were used, whereas they were al-
most constant within each concentration when it was used for 4, 5, or 6 months.

3- Soil Sodicities

Sodicity is expressed as the sodium adsorption ratio of the extract and the
exchangeable sodium percentage (Figs. 3 & 4). Average sodicity values at the end of
the sugar beet crop were below the critical levels of alkalinity (15 for SAR and ESP)
when irrigation water with salinities 1000, 2000 and 3000 ppm were used for 4, 5
or 6 months. The resultant combinations of SAR, ESP on one hand and the EC4,, on
the other hand did not cause reduction of soil permeability (Fig. 5). This result is in
close agreement with that obtained by (Rhoades 1984, 1986).
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