HUMIC SUBSTANCES APPLICATIONS AND AZOSPIRILLUM INOCULATION TO ENHANCE WHEAT PLANT PRODUCTION IN ARID REGION OF EGYPT
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Abiotic stresses arising from climate change negates crop growth and yield, leading to food insecurity. This field experiment aimed to investigate the effect of using foliar treatments and applying different fertilizers on wheat (Triticum aestivum L.) growth, productivity, and soil fertility under arid conditions; the experiment was conducted at the research farm in the City of Scientific Research and Technological Application, Egypt, in the period November 2019 to April 2020. Six treatments were carried out in the order: CK (control without amendments); NPK; Azospirillum brasilense (Az) bacteria was introduced into the soil around the plant; vermicompost (VC) applied to the soil; humic substances soil inoculation treatment (HS); and humic substances +micronutrients for foliar spray plant treatment (HS-M). All treatments were applied as soil additives and foliar for wheat plants at 31±1 °C for the first two months from seed sowing. The HS and VC treatments had positive effects on plant nutrition, wheat growth, and soil micro-nutrients reflected in the wheat grain yield and water use efficiency. It was also evident when treating the plants and soil with HS-M led to an increase in the wheat yield from 3.45 to 8.97 (t ha-1) and by 260% compared with control. On the other hand, VC and Az treatments' applications revealed an increase in the grain yield by 278% and 267% compared with control and NPK treatments. 

In conclusion, this study has shown that the HS, Az, and HS-M foliar applications significantly (P<0.05) increased status of N, P, and K in plants, plant growth rate, grain yield, 1000 grain weight, and soil micro-nutrient availability under growing wheat plant in calcareous soil.
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