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The two major environmental factors that currently reduce plant productivity in terms of crop yield are drought and 
salinity.  Salt stress affects plant physiology through changes in the oxidative, osmotic and ionic status of the cells. 
Ionic imbalances occur in the cells because of an excessive accumulation of Na+ and Cl- and reduce the uptake of other 
mineral nutrients, such as K+, Ca2+, and Mn2+.  
Plants respond to salt stress by producing compatible solutes with high ionic strength, such as proline and phenolics, in 
order to counter-balance the increase of  the osmotic potential in the soil solutions.  
Plants response to salt stress involves the synthesis of phenolic compounds which in their turn derive from proline upon 
stress induction; proline is synthesized through at least two different pathways, both depending on the availability of 
reducing power as NADPH in the cytosol. This suggests the possibility that the oxidative pentose phosphate pathway 
(OPPP) and phenolic compounds increase upon salt stress could be linked through the proline pathway. The key-
enzyme of OPPP is glucose-6-phosphate dehydrogenase. 
Glucose-6-phosphate dehydrogenase (G6PDH; EC 1.1.1.49) activity increases after salt stress treatment in barley. Roots 
of plants grown hydroponically on a nitrogen-free medium show an activity of 111 nmol · min-1 ·mg-1 prot.; the supply 
of 0.15 M NaCl causes a two-fold increase within 24 h, both in G6PDH activity and protein content. Nitrogen supply to 
the plants causes a similar two-fold increase in G6PDH activity in the roots, but this effect is not cumulative with 
respect to salt stress: plants grown in the presence of both nitrogen and salt show a G6PDH activity similar to salt-
stressed plants and nitrogen supplied plants. In the leaves no major changes in G6PDH activity are observed. Moreover 
salt stress causes an increase in proline and phenolics content, both in roots and in leaves.  
It is possible that the salt-induced G6PDH increase would affect the cytosolic isoform of the enzyme, whereas the 
nitrogen-induced increase is caused, at least in part, by the increase of plastidic G6PDH, whose activity appears to be 
linked to nitrogen assimilating processes. The cytosolic G6PDH would support the synthesis of proline for phenolics 
pathway, in order to respond to the stress. The OPPP thus seems involved in the short-term response to salt stress in 
barley plants. 
 
 




