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Abstract
'Manzanillo' olive (Olea europea L.) transplants were grown on a sandy loam soil packed in PVC pipe and irrigated

with two types of artesian water having 3072 and 5120 mg soluble salts r l as well as (SAR) values of 8.6 and 13.2,
res£ectively. as compared with tap water (532 mg soluble salts r t and 2.6 SAR), supplemented with 0, 4, 8 and 12 mM
ea + as CaSo4 2H1 O. Growth parameters Le., stem length and shoot, root and total plant dry weights as wen as
chlorophyll (a &: b), and carotene contents and leaf mineral content (N, P K, Mg, Zn and Mn) were depressed as
salinity increased 1n plants lacking additional Ca1+. Addition of 8 mM Ca2+ was more effective in ameliorating the
effects of 5210 mg soluhle salts r l salinity and SAR (13.2) than 4 and 12 mM Ca2+ supplements, possibly because Ca2+
addition led to reduce leaf Cl and Na contents.

Generally, 8 ruM Ca1+ addition was proved to be the most effectlve treatment for enhanclng transplant growth and
improving leaf mineral content under irrigation with both types of arte"sian water.

Introduction
In North Sinai, Manzanillo is considered the

most dominant olive cultivar. Also, the olive
grown areas depended on the water of artesian
wells for irrigation. Water of these wells is
characterized by relatively high salinity and
sodicity levels. Although the olive trees are a
medium salt tolerant plant (Hassan et al., 1986),
transplants at their early stage are susceptible to the
severe injury of salt toxicity and sodium adsorption
ratio (Taha et aI., 1972; Sharaf et al., 1990). The
detrimental effects of salinity on citrus growth
have been attributed to osmotic stress, ion toxicity,
ionic imbalance or a combination of these factors
(Lea-cox and Syvertsen, 1993). Therefore, any
treatment can alleviate and reduce the adverse
effects of salinity on olive transplants can be of
great benefit for oliveculture under such
conditions.

The beneficial effect of supplemental Ca2+ on
growth of salt-stressed plants is widely recognized.
La Haye and Epstien (\ 969), showed that adequate
Ca2+ was a requirement for shoot and root growth
in salt-stressed bean (Phaseolus vulgaris),
adequate Ca2+ can exclude or limit Na+ uptake into,
roots and its translocation from roots to shoots
(Cramer et (II .. 1987). However, some researches
have indicated that high soil Ca2+ is associated
with poor blueberry growth and vigour (Austin et
aI., 1986). Furthermore, Spiers (1979), on
blueberry, found that Ca2+ addition was not
harmful. Also, Zekri (2004) reported that soil
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application of calcium including gypsum has been
found to reduce the deleterious effect of sodium
and improve plant growth under saline conditions.

The aim of this study was to evaluate the ability
of Ca2+ addition to ameliorate salinity depressive
effect on growth and mineral nutrition of
Manzanillo olive transplants.

Materials and Methods
This study was carried out during the two

consecutive seasons of 1997 and 1998 at the
nursery of Faculty of Environmental Agricultural
Sciences, EI-Arish, North Sinai Governorate. In
early February of both seasons, one-year-old'
Manzanillo olive transplants were planted
individually in 40 cm height X 14 em diameter
PVC pipes, each filled with 5 kg of a sandy loam
soil, whose physical and chemical characteristics
are shown in Table (I-a). Olive transplants were
raised by soft wood cutting. They were healthy,
nearly in growth vigour, held under natural
conditions and irrigated with tap water (532 mg
soluble salts L- t and 2.6 SAR) for 2 weeks before
treatment. The plants were sprayed three times Ly
I% urea solution and 0.4% KH2P04 solution, ; e.
in early March, mid May and mid July. Tween 20 .
was used as a surfactant at the rate of 0.1 % in the
spray solutions.

The experiment included 12 treatments (3 water
types x 4 calcium concentrations). Therefore, the
experiment was a factorial in a completely
randomized block design and each treatment was
replicated three times on I,ve transplants per plot.
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