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ABSTRACT 
A field experiment was conducted in the experimental station of the Faculty of Agricutture 

(Saba Basha), Alexandria university at EL-Nozha during 1998 growing season of sunflower 
(Helianthus annuus L). The objective of this V'oQrk was to investigate the combined effect of 
superphosphate and elemental sulfur on soil ph~ical and chemical characteristics. The 
experimental soil has a clayey texture. All plots ( 1 0 m ) cultivated with sunflower received 60 kg 
N!fed in the form of ammonium nitrate (33.5% N) and 30 kg K,OIIed in the form of potassium 
sulfate (48% 1<,0) as recommended. Soil application of superphosphate, SP (15% P20s) at rates 
of 0, 15, 30 and 45 kg of P,051'feddan and elemental sulfur (S) at rates of 0, 150, 300 and 600 
kg/feddan were used in the present study. The superphosphate and elemental sulfur were mixed 
with 30 em top layer of the soil before planting. The obtained resutts revealed that application of 
both superphosphate and elemental sulfur significantiy attered the physical properties of soil. tt 
decreased the soil bulk density and medium (meso-) pores, but increased the total porosity, large 
and fine pores. Also, mean weight diameter (MWD) and optimum size of soil particles (OP) were 
significantly increased. Also, application of both SP and S significantly improved the soil moisture 
retention and available water. Basic infittration rate was significantly increased through increasing 
the macro pores The results indicated that both SP and S were more effective in improving the 
soil physical characteristics. A positive correlation relationship was found between soil physical 
properties and the rates of SP and S. The electrical conductivity (EC) was significantiy increased, 
while the soil pH and exchangeable sodium percentage (ESP) were decreased as a resutt of SP 
and S applications. Resutts showed also a significant effect of SP and S in improving the 
available soil nutrients i.e. N, P, K, Fe, Mn, Cu and Zn, in which tt increased significantiy with SP 
and S application at all rates. Generally, application of SP and S by mixing them with top 30-cm 
soil layer, was found to be more effective in improving the soil physical and chemical properties 
and decreasing the ESP. The most important resutt from the present paper is clarifying the 
important role of sP and S application in modifying soil physical and chemical properties of sodic 
soil that enhance the plant production (growth and yield) and more utilization of soil nutrients by 
plant that will be illustrated in the part II of the present study. 

INTRODUCTION 
Sulfur (S), like nitrogen, phosphorus, potassium and calcium could be 

regarded as a major nutrient, which is needed in relatively large amounts for 
optimal plant growth. Sulfur has important metabolic functions for plant; it is a 
component of amino acids and proteins and the SH (sulphydryl or thiol) group 
plays an important role in many physiological reactions, also S is a constituent 
of CoA and of the vitamins biotin and thiamine (Mengel and Kirkby, 1987). 
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