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Abstract

A split-split plot field experiment using the randomized complete block design with three replicates
was carried out to investigate drought tolerance of wheat inoculated with mycorrhiza fungi and its
interaction with copper nanoparticles.The factors included two irrigation levels (optimum irrigation and
deficit irrigation), two levels of fungal symbiosis (with or without a symbiotic relationship), and three
spray concentrations of copper oxide nanoparticles (50, 250, and 450 ppm). The results of ANOVA
revealed that Analysis of variance showed that proline content and spike/m” were significant in irrigation
regime, mycorrhiza, foliar application, and all the interaction effects of double and triple factors. The
effect of irrigation regime, mycorrhiza and foliar application of copper nano oxide was effective on grain
yield, but the effects and interactions of irrigation regime Xxfoliar application, mycorrhiza x foliar
application and irrigation regime x mycorrhiza x foliar application have no significate effect on that
characteristic; Comparison of mean traits showed that the maximum number of spikes/m® in mycorrhizal
fungi application with 50 ppm copper nano oxide foliar application in optimum irrigation was 780
numbers. The highest hectolitre weight of wheat was related to triple interactions, optimum irrigation
with fungus and foliar application of 450 ppm copper nano oxide that was not statistically significant
effect with triple interactions, optimum irrigation without fungus and foliar application of 250 ppm
copper nano oxide. Maximum proline content was obtained in non-mycorrhizal fungi treatment with 50
ppm foliar spray under deficit irrigation (23.8 mg/g fresh weight) which was statistically significant at
least at 5% level with other treatments. The highest grain yield (309.61 g/m?®) belonged to optimum
irrigation treatment and minimum grain yield was observed in severe deficit irrigation. Also, the highest
grain yield (2696.96 g/m”) belonged to mycorrhizal fungi treatment and the lowest grain yield was
obtained by non-mycorrhizal fungi treatment. Maximum grain yield (2787.33 g/m”) belonged to 250 nm

copper spraying treatment and minimum grain yield was 50 nm copper spraying treatment.

Keywords: Foliar application, irrigation regime, mycorrhiza, proline
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