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The effect of Bacillus subtilis on morphophysiological traits of Hackberry (Celtis
australis) to contaminated by lead
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Abstract

Today, contamination of heavy metals in the soil has become a major problem that its accumulation
in plants can directly or indirectly affect the lives of animals and humans. Experimental factorial treatments
in a completely randomized design in completely uniform substrates including three levels of lead (0, 50,
100 ppm) and bacterial treatment including non-bacterial and Bacillus subtilis with concentrations (10° and
108 cfu/ml) was in 3 repetitions. Based on the results of the study, the interaction of lead and bacteria on
the amount of lead absorbed in the roots showed that the highest amount with an average of 26.5 mg / g
fresh weight was related to 100 ppm lead and Bacillus 108 cfu / ml and the lowest with an average of 6.7
mg /g fresh weight was related to the non-lead treatment and the use of Bacillus bacteria with a
concentration of 10° cfu / ml. Also, with increasing the amount of lead in the plant, the peroxidase enzyme
activity increased compared to the control, which was the highest level of activity with an average of 0.59
mg of protein per minute from the application of 100 ppm lead treatment. Therefore, in the present study,
we will have a brief overview of plant growth-promoting rhizobacteria in the purification of soils
contaminated with heavy metals and their effect on improving the phytoremediation efficiency of metal
contaminants.

Keywords: pseudomonas putida, Lead, Morphophysiological.
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