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Physiological Response of ‘Lollo Rosso’ Lettuce to the Use of Bacillus subtilis and
Phosphorus in Soilless Culture Conditions
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Abstract

Nowadays, the use of biostimulants to reduce the consumption of fertilizers has been considered.
Despite many studies on the effect of bacteria on physiological reactions and plant performance in soil
culture, there are few reports on the effect of bacteria on these reactions in hydroponic culture. In this
regard, an experiment was performed to evaluate the effect of Bacillus subtilis UTB96and different
concentrations of nutrient phosphorus (12.5, 25, 37.5, 50 and 62.5 mg L) on photosynthetic indices of
‘Lollo Rosso’ lettuce in 3 replications. The results of this study showed that the use of bacteria in media
alone increased the photosynthesis rate by 23.41% in lettuce plants. Also, the separate use of phosphorus
treatments showed that the standard phosphorus treatment increased the photosynthesis rate by 61.27%
compared to the lowest level of phosphorus (12.5 mg L). The highest values of photosynthesis rate and
stomatal conductance were observed in standard Resh treatment (50 mg L™). Interaction data of bacteria
and different concentrations of phosphorus in the nutrient solution showed that, like the 50 mg L treatment,
a 25% reduction in phosphorus consumption (37.5 mg L™*) caused the highest photosynthesis rates in BS;P3
(Bacterial inoculated and 37.5 mg L™ of phosphorus) and BS;P,4 (bacterial inoculation and 50 mg L*
phosphorus). Therefore, using Bacillus subtilis bacteria in hydroponic culture conditions and with a 25%
reduction in phosphorus fertilizer application can be expected favorable results in terms of physiological
reactions of the plant.
Keywords: Bacteria, Hydroponic culture, Lettuce, Phosphorus, Photosynthesis, Stomatal conduction.
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