

Root morphology and phosphorus uptake by barley grown with biofertilizers under deficient and sufficient phosphorus supply in the soil
M.Mirzaei Heydaria, Islamic Azad University, Ilam Branch, Ilam, Iran 

R.M. Brookb, School of Environment, Natural Resources & Geography, Bangor University, Bangor, Gwynedd, Wales, UK

D.L. Jonesb, School of Environment, Natural Resources & Geography, Bangor University, Bangor, Gwynedd, Wales, UK
Abstract (300 word limit)
Statement of the Problem: Phosphorus (P) is one of the most limiting and important elements in root growth and crop production, yet often has limited availability in the soil. Manufactured inorganic P fertilisers are required to improve soil and crop P supply but their use depletes finite reserves of rock phosphate and impacts on water quality and ecosystem biodiversity. 

Materials and methods: During 2013-2014 two glasshouse pot experiments were carried out on spring barley (cv. Static) at the Henfaes Research Centre at Bangor University in the UK. The aims of this study was to investigate the effects of different sources of phosphorus treatments (deficient and sufficient P in the soil) on root morphology and phosphorus uptake of barley plant with biofertilizers. 

Findings: The two glasshouse pot experiments results showed that under P deficiency, the weight of dry root significantly decreased and the total root length of whole plant significantly increased with decrease of root diameter, compere to P sufficient in the rizospher of the soil. These results indicated the application of biofertilizers in the soil, significantly enhancing P uptake to increase growth of barley. 

Conclusion & Significance: It is concluded that deficient P in the soil affected on root morphology to P uptake of plant and also the use of biofertilizers in deficient of the soil saved chemical fertiliser whilst increasing crop yield and reducing potential human, animal and environment impacts.
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Fig. Second Sample: roots in unsterilized and sterilized soil, 120 das (ripe stage).
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