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Abstract

To determine the effect of biologic and chemical phosphorous fertilizer on yield and yield components of balm (Melissa officinalis L.), under water deficit condition, an experiment was conducted at Alborz conducted cropping season in Azad university’s farm in 2017. The experimental design was split-factorial with three replications. Main-factors consisted of three levels of irrigation levels (included irrigation after 40, 80 and 120 mm water evaporation from evaporation pan class A). Sub-factors were six treatments resulting from three levels of phosphate chemical fertilizers (0, 50, and 100 kg P2O5 ha-1) each at two levels of Barvar-2 bio-fertilizer (inoculation with Barvar-2 and without inoculation with Barvar-2). The results showed that drought stress was significant effect on majority of the traits (plant height, internodes length, axillary branch number, length and width of leaf, canopy cover diameter, number of leaves, plant dry weight, flowering shoot yield, leaf and stem yield, tiller number, root length, root mass, percentage of essential oil, essential oil yield, amount of a, b and total chlorophyll, carotenoids, proline, amount of solution carbohydrates and percentage of phosphorus) except number of flower per plant and internode diameter. Drought stress increased percentage of essential oil content and the highest essential oil content and oil yield were obtained in 80 and 120 mm water evaporation. With increasing stress severity until 120 mm evaporation, carotenoids, b chlorophyll, soluble carbohydrates and proline contents, in green leaf tissues increased. Bio-fertilizer was the most effective type of fertilizer. The results showed that plant height, tiller number, percentage of essential oil, essential oil yield, and amount of phosphorus in leaves was the highest with the application of bio-fertilizer and chemical fertilizer at 50 kg/ha, the lowest level of the mentioned traits was related to the control treatments of bio-fertilizer and triple super phosphate. Although substitution chemical phosphorous fertilizer by bio-fertilizers reduced balm yield, integrated application of these sources produced highest yield as well as reduced substantially chemical fertilizer use.
It is concluded that under sever water stress, bio-fertilizer was the suitable type of fertilizer in Balm production. Therefore, it could be concluded that biological fertilizers may be considered as a suitable replacement for a lot of chemical fertilizers consumption in sustainable agricultural systems.
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