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ABSTRACT

Two Field experiments were carried out to study the role of foliar application of K and Zn as well
as seed soaking with spermidine (Spd, 10 mg/I) alone or in combination, to improve the productivity
and tolerance of sunflower (Helianthus annuus L.) to calcareous and salinity stress conditions. Both
individual and combination treatments increased the stem diameter, shoot fresh and dry weights,
yield, yield components and oil yield, as well as the concentrations of K, Ca, P and Zn and the KINa
ratio, whereas they decreased the Na concentration in the two growing seasons. The best results were
obtained due to the K + Zn + Spd treatment in both seasons. These results provide support for foliar
application ofK and Zn as well as seed soaking with Spd to alleviate the harmful effects of calcareous
and salinity stress and enhance the ability of sunflower plants to tolerate these adver~e conditions.
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INTRODUCTION

Sunflower (Helianthus annuus L.) is
becoming an increasingly important source of
edible vegetable oil throughout the world
because of its high polyunsaturated fatty acid
content and no cholesterol. In Egypt, there is a
gap between the production and consumption of
plant oils. Increases in the cultivated area of
sunflower should be made on reclaimed lands
due to the limited land available in the Nile
Valley and the competition with major crops.

The presence of Ca CO, directly or
indirectly affects the availability of nitrogen
(N), phosphorus (P), potassium (K), magnesium
(Mg), iron (Fe), manganese (Mn) and zinc (Zn)
(Obreza et al., 1993). On the other hand,
salinity has deleterious effects on plant growth,
development, seed germination, and seed
characteristics of sunflower, especially oil
content. Salinity also influences nutrient uptake.

Under these circumstances, potassium and
zinc play an important role in improving plant
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development and the subsequent yield of oil
crops. Harmati (1993) stated that K application
increased the achene and <l>il yields. Foliar
application of Zn (60 ppm applied twice,75
and 85 days after planting) increased the seed
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yield ha , seed index, and s~ed oil content of
Egyptian cotton grown on clay loam soil
(Sawan et aI., 2006).

Decreasing soil pH improved the availability
of microelements, i.e. Fe, Zn,:Mn and Cu and
improving chemical properties of alkaline soil as
well as yield productivity and its related
characteristics (Kineber et al., 2004).

Polyamines (PAs) have a specific role in
maintaining the cation-anion, balance in plant
tissues and in stabilizing membranes at high
external salinity (Zhao and Qin, 2004). They
have an ameliorating effect on all
morphological and physiological characters and
prevent the degradation 'of cWorophyll.
Polyamines also enhanced the accumulation of
organic compounds in a salipity stress study,
with the exception of phenols.






















