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INTRODUCTION

Zinc is essential for cell physiological processes, has no redox activities but plays structural and/or catalytic roles in many processes, and it is the only metal present in all
enzyme classes ('-9). When present at high concentrations and low pH Zn could be toxic, and plants affected may show symptoms similar to those found in other heavy
metal toxicities such as those of Cd or Pb 4. The mechanisms controlling Zn homeostasis in plants are still not fully known ?58), In contaminated and acid soils some
crops may suffer Zn toxicity, and species that have a high Zn uptake capacity, such as spinach and beet, could be more sensitive to its excess (2. Bioaccumulation of
trace metals in plant tissues may present a health risk to wildlife and to humans (©).

MATERIALS AND METHODS GROWTH PARAMETERS AND ZINC DISTRIBUTION

Plant culture. Sugar beet (Beta vulgaris L. cv Orbis) was grown in 2 = 3
a growth chamber with a PPFD of 350 umol m2 s, 80% RH and = "} ai Main:root st Ferocts
a photoperiod of 16 h, 23°C/8 h, 18°C day/night regime, in half-
strength Hoagland nutrient solution with 45 yM Fe(lll)-EDTA and
different concentrations of Zn. Plants were used for
measurements 9-12 days after imposing the high Zn treatments.
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Pigments analysis. Leaf samples were collected and
photosynthetic pigments extracted and quantified by HPLC ().

Gas exchange measurements. Measurements were made on
attached leaves in the growth chamber with a portable gas
exchange system (CIRAS-1, PP Systems, Herts, U.K.).

Statistical analysis. A LSD Bonferroni’s test was performed on all
data sets with SPSS 14.0 software. Columns marked with the

same letter are not significantly different at the p<0.05 probability
level.
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GAS EXCHANGE AND PIGMENTS ANALYSIS

A-camtene

50 100 300 50 100 300 12 S0 100 300

M Zn oM Zn M Zn

Top figures. Leaf concentrations of photosynthetic pigments (carotenoids and
Pictures 2 and 3. Chlorotic leaves and yellow root tips, chlorophylls, in ymol m2) and ratios (A+Z)/(V+A+Z) (in mol/mol), (V+A+Z)/Chl (in
symptoms of iron deficiency, on 50 and 100 M Zn treatments. mmol/mol) and Chl a/Chl b (in mol/mol).

Right figure. Gas exchange parameters. Incident PPFD was between 130 and 170

pumol m2 s-1. Data are means + SE (20 or more replications per treatment).
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