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NUTRIENT STATUS AND ENZYME ACTIVITY ALTERATION
IN CUCUMBER SEEDLINGS AS RESPONSED

TO BORON DEFICIENCY

[33]
ADlai A. Mohamed' and M.M. Shaaban'

ABSTRACT

Cucumber (Cucnmus sativus L. var. Beit alpha) seedlings were grown in two
groups on boron-deficient (traces of boron) and boron-sufficient (10.0 uM boron)
hvdroponic media for 30 days under controlled conditions. In harvest, conccntra·
tions of magnesium (Mg), iron (Fe), manganese (Mo), zinc (20), copper (Cn) in ad­
dition to boron (B) were determined in the dry tissues of roots and leaves. Concen·
trations of phenolic compounds in the roots were also determined. Peroxidase (POD)
and catalase (CAD enzyme activities were assayed in the fresh plant material In
addition. changes of peroxidase and catalase isozyme patterns were also identified.
Results showed that vegetative growth of cucumber plants was negatively affected
by boron deficiency. Decrease of biomass accumulation reached 24.3 % ,me 49.1 01<,
shoots and roots respectviely. Nutrient concentrations in both leaves and roots of B­
stressed plants were lower drastically. Phenolic compounds were accumulated in
significant amounts in the roots of the deficient plants. Peroxidase and catalase en­
zyme activities increased significantly in the tissues of deficient plants and new iso­
zyme, were induced or activated. Irregular biochemical changes occurred in the B­
deficient plants were explained as a plant physiological response to adapt with B­
hunger conditions.
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INTRODUCTION

Boron is an essential element for
higher plants as it was established by
Warington (1923). Recent studies, how­
ever. showed that most of boron localized
in the cell wall especially in case of boron
deficiency (Ru and Brown, 1994, Ma­
toh et al 1996). Boron deficiency affects
on most of nutIient concentrations, i.e.
uptake and balance in the plant tissues.

Boron effects on plasma membrane.
Cakmak et al (1995) suggested that the
primary effects of boron deficiency led to
an increase in membrane penneability,
which leads to nutIient leakage trom the
cells. Muehling et al (1998) observed
that bound cellular calcium was low in
the boron-deficient faba bean plants.
Nitrate content in tobacco leaves de­
creased dramatically in the borom­
deficient plants (Camacho-Cristobal
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