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ABSTRACT: This investigation was carried out to study the 
combined effect of irrigation water salinity and N-fertilization on 
some physical and chemical properties of calcareous soil

1 

and oil 
crops growth. Seven saline solutions have different content~ of total 
soluble salts (TSS), SAR and Ca/Mg ratio were used as il'[l'igation 
water. Plus tap water control. The characteristics of these ~olutions 
with respect to TSS (ppm)-SAR-Ca: Mg ratio were: 150~-3-1: 2; 
2500-3-1:2; 2500-6-1:2; 2500-10-1:2; 2500-3-2:3; 2500-311:1 and 
3500-3-1:2 respectively. N-fertilizer was applied at rates of.3G, 50 and 
79 ppm N. Pots experiment (Skglpot) was carried o't using 
calcareous soil which collected from El-Sadat City area ~inufiya 
Governorate. The pots were cultivated by either of maize (Zea Maize, 
L), sunflower (Helianthus Annuus, L) or saffiower (Carthamus 
Tinctoriuso, L) as oil crops. The experiment was design in Fomplete 
randomized blocks system in three replicates. 

The obtained data show that, increasing EC value of ~rrigation 
water caused an increase of soil bulk density, total porosity, 
hydraulic conductivity, soil EC and soluble ions whereas the soil 
content of CaC03 and soil pH were decreased. Increasing SAR 
values of irrigation water resulted in an increase of soil EC, pH and 
soluble ions but its decreased CaC03 content(%), bulk density, total 
porosity and hydrolic conductivity. Also, increasing Ca: Mg ratio in 
irrigation water increased soil pH, EC, bulk density, total porosity, 
hydrolic conductivity CaC03 content. 
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Increasing EC, SAR and Ca/Mg ratio of irrigation water leads to 
decrease dry matter yields of oil crops (straw and grains). The 
cultivated oil crops varied in this decrease. N-fertilization increased 
the dry matter yield of oil crops. Also, N-fertilization lowered the 
harmtlul effect of salinity on plants grown on calcareous soil. 
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INTRODUCTION 
I 

Duel to the problem of intense 
population and costs Qf having 
several countries to bring new 
lands tinder cultivation, most of 
which were calcareous in nature as 
in sevdral locations in Egypt. This 
aim has to be achieved by conq­
uering lthe desert and using other 
sources of water such as ground 
water, <llrainage water and even sea 
water. lfhe total concentration of 
soluble' salts and the relative prop­
ortion of sodium to other cations 
appear to be the most important 
characteristics in determining the 
quality of irrigation water. How­
ever, thF fact that sodium chloride 
of the SF• water amounts to about 
75% oftotal salts, necessitates the 
counte111ction for other cations. 
Also, s111ggestion has been forwa­
rded th!ft antagonistic relationship 
between potassium and sodium 
may serve as the solution for the 
determined action of sodium on 

plant growth under the highly 
saline condition. 

Assessing the influence of $ali­
nity and sodicity on soil structural 
and hydraulic characteristics, can 
help to prevent irreversible deterio­
ration of soil quality and to find 
basic indication for irrigation man­
agement aimed to prevent and 
control exteiJsion of desertification 
(Shainberg et a/., 198 I; Lima et 
a/., 1990 and Grescimanno and 
Iovino 1995). 

Water quality and nutrients are 
the major limiting factors to oil 
crops. This work aims to study the 
interaction effect of irrigation 
water quality (total soluble salts, 
SAR and Ca:Mg ratio) and nitro­
gen fertilization on some physical­
and chemical properties of calcar­
eous soil, oil crops (maize, sunflo­
wer and sufflower) growth and 
nitrogen fertilizer agronomic effic­
iency. 


































