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Abstract

Phosphorus (phosphate-P) plays vital roles in plant growth and root development, however, its high concentration impairs the
plant growth and metabolism. Valeriana officinalis is an important medicinal plant and the essential oil obtained from its
roots. So, increasing the essential oil content through enhancing the root development is an important agro-economic practice.
The aim of this study was to investigate the effects of different concentrations of phosphates (900, 1200 and 1500 uM) on
growth and morphological characteristics of valerian roots, while other nutrient concentrations remained constant. The
experiment was conducted in a completely randomized design of three replications, under hydroponic conditions. The results
showed that using 1200 and 1500 uM phosphate caused a significant increase in root and growth compared to 900 uM
phosphate in the nutrient solution (1.9 and 2.2 times increase in root dry mass respectively), resulted in higher root to shoot
ratio. Since there was no significant difference between the 1200 and 1500 uM phosphate concentration, 1200 UM phosphate
is suggested as optimal phosphate concentration to grow valerian in hydroponic condition. However, content and composition
of essential oil in roots of valerian plants should also be taken into consideration to ensure appropriate concentration of
phosphate to achieve high-quality products.
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