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Abstract

In higher plant, boron and iron are two necessary micronutrients and reduce access to
those can seriously influence on the vital processes. To study the effect of boron and
iron deficiency in sorghum, sterile seeds of two cultivars (Kimia and Sugar-graze) were
cultured on modified medium of Murashige and Skoog including lacking H3BO3 or half
concentration of iron. Seedlings were harvested after 21 days. Then contents of the
photosynthetic pigments, carbohydrates, phenolic compounds and activity of the
phenylalanine ammonia lyase (PAL) were measured. The results showed that compared
to the controls, contents of the chlorophyll a and b were remarkably increased in Kimia,
58% and 38% by B deficiency and 85% and 75% in Fe deficiency. In treatment of Fe
deficiency, carotenoid content significantly increased 8% in Sugar-graze and 80% in
Kimia. During boron deficiency, the carotenoid content showed 24% reduction in
Sugar-graze and increase of 26% in Kimia cultivar. In the root of Sugar-graze,
polysaccharide and reducing sugar contents were increased more than two fold under B
deficiency, whereas under Fe deficiency, enhancing of the reducing sugar content was
about 58% in the root of Sugar-graze. In the seedling Kimia, under B deficiency, there
no significant increase in reducing sugar content was observed and under Fe deficiency
only about 25% increase was occurred in the root. Decrease of access to those elements
caused to reduce content of the phenolic compounds in root tissue of both cultivars
about 20 to 35%, while no significant difference among the aerial parts recorded. In the
root of sorghum under deficiency stresses, there was a positive correlation between PAL
activity and phenolic content of the plants. Since in sorghum root, decrease in the
storage of the phenolic compounds was accompanied by a reduction in PAL activity. It
seems that in early growth stages of the sorghum seedling, the increase in the carotenoid
and reducing sugar contents and exudation of phenolic compounds from root can be a
part of a deal factors against to oxidative stress arising from nutrient deficiency.
Keywords: boron deficiency, carbohydrates, iron deficiency, PAL, Phenolic
compounds, photosynthetic pigments, sorghum bicolor L.
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