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2D visualization of phosphatase activity in the maize rhizosphere via in-situ zymography: investigating
the interaction effects of phosphorus sources and mycorrhizal inoculation

Setayesh Sameei?, Akram Halajnial, Amir Lakzian?, Seyed Sajjad Hosseini'
!Department of Soil Science, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

This study aimed to investigate the effects of different phosphorus sources (mineral, organic, and no
phosphorus) and inoculation with arbuscular mycorrhizal fungi on the spatial patterns of acid and alkaline
phosphatase activity in the maize rhizosphere. The experiment was conducted in a completely randomized
factorial design with three replications using rhizoboxes and in-situ zymography. The results showed that acid
phosphatase hotspots were mainly formed in close proximity to the roots, whereas alkaline phosphatase hotspots
were distributed both in the rhizosphere and in the non-rhizosphere soil. The hotspots of alkaline phosphatase
were approximately twice that of acid phosphatase. In the absence of phosphorus, mycorrhizal inoculation
increased acid and alkaline phosphatase hotspots by 68% and 38%, respectively, compared with the non-
inoculated treatment. In contrast, under mineral and organic phosphorus application, mycorrhizal inoculation
decreased alkaline phosphatase hotspots by 27% and 13%, respectively. Moreover, in non-inoculated
treatments, the addition of mineral and organic phosphorus increased acid phosphatase hotspots but decreased
alkaline phosphatase hotspots compared with the control without phosphorus. These findings indicate that both
phosphorus source and mycorrhizal inoculation markedly alter the spatial distribution of phosphatase activity,
thereby influencing phosphorus availability to plants.

Keywords: Hotspots of acid and alkaline phosphatase, mineral and organic phosphorus, zymogram, enzyme
activity



