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Abstract: A field experiment was conducted at Ras Sudr, South of Sinai Governorate. The investigated soil was 
cultivated by wheat (Triticum Vulgare L.). Ras Sudr soil is calcareous in nature and is characterized by high content of 
CaC03 (53.9%) and total soluble salts (EC, 29.6 dsm- 1

). The experimental soil was irrigated with a saline ground water 
6.18 dsm·1 which considered the main source of irrigation water in this area. The effect of irrigation periods (7, 14 and 
21 days), phosphorus application (20, 60 kg P20 5/ fed.) and sulphur application (0, 100, 300, 500 kg S/fed.) on the 
chemical composition of Ras Sudr soil during and after wheat grov.th season. The EC decreased gradually by increasing 
S application and increased progressively by increasing water stress. Sulphur application also decreased soil pH by 
2.5% relative to the initial pH value and increased each of soluble -sulphate, available phosphate and potassium. 
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JNTRODUCTION 

The horizontal expansion of agricultural lands in 
Egypt depends on the reclamation of new lands which 
are mainly in north eastern coastal zone and in Sinai 
Peninsula. These soils are characterized by high content 
of CaC03, alkalinity and salinity which affect to a large 
extent the availability of several nutrient elements to 
plants. 

Due to insufficient fresh water available to develop 
all the potential irrigable lands, in this area the use of 
low quality waters such as underground and drainage 
waters as well as treated sewage water is a most. The 
use of such waters is expected to affect salt distribution 
throughout the soil profile, particularly within the root 
zone which is of more concern from the agricultural 
view point. Moreover, the use of low quality water may 
also cause unfavorable effect on nutrient status beside 
reversal physical and chemical problems may gradually 
appear. 

The particular structure of calcareous soils is a 
major problem in farming processes. When they are 
subjected to irrigation cycle, crust formation occurs at 
surface, which impedes germination as well as their 
inadequate water retention and nutrients uptake. 
Therefore, the application of certain soil amendments 
for the reclamation of such soils becomes essential. 

Most attention has been devoted to use elemental 
sulphur as a soil amendment for its acidulous effect on 
increasing the nutrient availability. Therefore, the 
utilization of elemental sulphur is considered a very 
important way out in reclaiming and improving the 
irrigated soils of the arid and semi arid regions. 

The present study aimed to investigate the role of 
sulphur in the availability and uptake of some 
macronutrients by wheat plant grown in a highly 
calcareous soil under saline irrigation water conditions 
of Ras Sudr of Sinai Governorate. 

MATERIALS AND METHODS 

A field experiment was conducted in the 
experimental station of Desert Res. Center at Ras Sudr 

South Sinai Governorate, to study the effect of S 
application on the chemical composition of Ras Surd 
calcareous soil. The experiment was cultivated with 
wheat plant (Triticum Vulgare L.), and irrigated by 
saline water. 

Sulphur treatments were 0, 100, 300 and 500 kg 
S/fed. 0, 238, 714, 1190 kg S ha-1

) and treated with 
30 and 60 kg P;c05/fed. 71, 143 kg P20 5 ha- 1

), 75 
kgN/fed. as NH4N03 and 50 kg K20/fed. as KCI. The 
irrigation periods during plant growth were 7, 14 and 21 
days. Soil samples were taken at the vegetative, 
flowering and at harvesting and analyzed for the 
chemical composition. 

Methods of soil and water analysis 
Particle size distribution was determined after Piper 

( 1950). Electrical conductivity (EC), soil pH, total 
cations and anions were determined in soil paste 
according to Richards (1954). Total carbonate was 
determined volumetrically as described by Piper (1950). 
Organic matter was determined according to Jackson 
( 1958). Gypsum content was determined according to 
Beaker ( 1980). Soluble sulfate was determined 
according to Spencer and Freney ( 1960). A vailable-K 
was extracted by ammonium acetate and determined by 
a Flamephotometer after Jackson (1958). Available-P 
was extracted by 0.5 N NaHC03, pH 8.5 according to 
Olsen et al., (1954) and determined colorimetrically 
according to Jackson ( 1958). 

RESULTS AND DISCUSSION 

Table I shows that Ras Sudr soils have high content 
of organic matter which reached to 2%. This result may 
be due to that Ras Sudr soil was used as a pasture for 
many years. This soil also characterized by high content 
of salinity (EC, 29.6 dsm- 1

). This is attributed to that 
this soil was irrigated for reversal years by ground water 
which has salinity> 6.18 dsm·', and it is considered the 
main source of irrigation water. 

To study the effect of sulphur application and saline 
water irrigation on nutrient availability in Ras Sudr 
calcareous soil, an experiment was conducted in the 
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