Uptake and translocation of boron in two different tomato genotypes
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Abstract

Boron is a micronutrient essential for the normal plant growth and development. Similar to calcium, it has important roles in quality factors of many agricultural products. The role of boron in plants has been a matter of research over the past decades, however, the mechanism of boron uptake by plants and loading into xylem are poorly understood. A series of hydroponic culture experiments were conducted with two different tomato (Lycopersicon esculentum L.) genotypes (wild type; Boron-efficient, and mutant; boron-inefficient) to determine whether the mutant has defect in boron uptake by root cortex cells beside known defect in active xylem loading which has been detected in Arabidopsis. For this purpose, plants were exposed to different boron concentrations of 0.0, 0.1, 0.5, 2, 10, 15, 20, 25, 30, 35 and 100 μM in different experimental set-up. Boron concentration was determined in root symplastic sap and xylem exudate of the both genotypes. The results showed that boron concentration in root symplastic sap of the mutant plants was significantly lower than the wild type in all treatments when compared to each other. Low boron concentration was determined in xylem exudates of boron mutant plants as well. The result also showed the active xylem loading was present in the wild type but not in the mutant, suggesting defects in boron uptake and root-to-shoot translocation of boron in the mutant at low boron supply. 
This defect was not seen at high boron supply, indicating a passive rather than active uptake and translocation of boron in tomato plants in high boron supply. Nevertheless, wild type showed no boron deficiency under all boron concentrations except zero amounts.
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