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Abstract

We aimed to investigate the effect of endophytic fungus Piriformospora indica on antioxidant enzymes activities
[catalase (CAT) and ascorbate peroxidase (APX)] and maize water status under mechanical stress in three levels
(i.e., penetration resistances of 1.05, 4.23 and 6.34 MPa) and drought stress in three levels (control, moderate and
severe stresses with osmotic potentials of —0.3 and —0.5 MPa). The mechanical stress was applied using dead load
technique (i.e., placing a weight on the sand surface) and the drought stress was induced using PEG-6000 solution.
The inoculated (colonized) and non-inoculated (uncolonized) seeds were sown in sand growth chambers and were
kept under stresses for one month. The relative water content (RWC) and leaf water potential (LWP) were
measured three times during the experiment. At the end of the growth period, CAT and APX activities were
determined. The results indicated that exposure to individual and combined drought and mechanical stresses led
to higher APX activity and lower RWC and LWP values. However, when plants exposed to combined drought
and mechanical stresses, the mechanical stress plays dominant role in controlling plant water status and
physiological responses. Moreover, the endophyte presence alleviated the adverse effects of abiotic stresses and
P+ plants experience lower oxidative damage (i.e., lower CAT and APX activities), and had greater values RWC
and LWP, especially under severe stressful conditions.

Keywords: Endophytic fungus, Catalase, Ascorbate peroxidase, Plant water status, PEG-6000



