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Abstract

The influence of sufficient (0.25 mM) and deficient (0.05 mM) phosphorus (P) supply levels was investigated on some
physiological parameters in hydroponically grown Nicotiana rustica. Phosphorus deficiency decreased net CO,
assimilation rate and stomatal conductance, and led to reduction of shoot and root dry mass. Phosphorus deficiency
decreased maximal quantum vyield of photosystem Il (F,/F,), because of stomatal closure without enhancement of
protective pigments, such as carotenoids and anthocyanins. Phosphorus -deficient plants showed an increase in free amino
acids concentration in the leaves, followed by a reduction of protein content. In the roots, P deficiency caused a significant
accumulation of soluble sugars, however, this response did not alter root architecture. Under P deficiency conditions,
mature leaves showed a large net P export into the young growing leaves. Under sufficient conditions, in contrast,
retranslocation of P did not occur and mature leaves accumulated P as the result of root-shoot translocation in the absence
of retranslocation. Our results indicated that limiting P supply for 42 days in tobacco plants exerted some adaptive
responses such as accumulation of sugars, reduction of transpiration and higher rate of P retranslocation. However, these
mechanisms could not ameliorate the negative effect of P deficiency on the net CO, assimilation rate and plants dry matter
production.

Keywords: Free amino acids, net CO, assimilation rate, phosphorus deficiency, retranslocation, tobacco.
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