Photosynthetic parameters in zinc-deficient pecan [Carya illinoinensis (Wangenh) C. Koch, cv Sioux] leaves
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Pecans are very sensitive to zinc deficiency, the zinc availability being highly dependent on soil pH. The portuguese Agricultural Research Station, at Oeiras, possesses a pecan orchard with most pecan cultivars of economic importance. The orchard soil is alkaline and many cvs display varying degrees of zinc deficiency symptoms. The cv. “Sioux” exhibited the most severe symptoms and was used to investigate the effects of zinc nutrition on photosynthetic parameters. Leaf chlorophyll content and stomatal conductance were found to increase parallel to increasing leaf zinc concentrations, with a rather steep slope for zinc concentrations up to 16 (g.g-1 and at smaller rates thereafter. Net photosynthesis also increased with increasing leaf zinc concentrations, reaching a maximum at about 20 (g.g-1. Measurements of intercellular CO2 ruled out stomatal limitations to the photosynthetic process, but it is nevertheless possible that CO2 availability at the chloroplast level is limiting photosynthesis due to a reduction in CO2 diffusion rate, given the role of zinc in carbonic anhydrase. Zinc is further known to affect both the photochemical and biochemical stages of photosynthesis and the organization of chloroplast thylakoids. An integrative model of zinc effects on photosynthesis will be presented. 
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