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Abstract

Concurrent salinity and drought stress represents a principal abiotic constraint limiting the growth and yield of
agricultural crops. This study aimed to elucidate the interactive effects of exogenous proline foliar application
and arbuscular mycorrhizal fungi (AMF) inoculation on growth parameters and P5CS gene expression in maize
(Zea mays) under combined salinity—drought stress in controlled greenhouse conditions. A factorial experiment
was conducted based on a completely randomized design (CRD), with treatments comprising: (i) mycorrhizal
inoculation (inoculated vs. non-inoculated), (ii) proline application (none vs. 30 mM foliar spray applied in two
intervals), and (iii) stress conditions (non-stressed control vs. combined salinity stress at EC = 12 dS/m and
drought stress at FC = 35%).

Results demonstrated that the combined stress significantly impaired growth indices (P < 0.001), while co-
application of proline and AMF markedly enhanced shoot dry weight, root volume, and root dry mass (P <
0.001). Root colonization rates in AMF-treated plants exceeded 85%. Notably, P5CS gene expression was
upregulated by over 28,000-fold under the "stress + AMF" treatment, indicating a pronounced molecular
response. Although proline alone elevated gene expression, its combination with AMF under stress resulted in a
relatively attenuated expression profile. The integrative application of proline and mycorrhiza, by synergistically
modulating both physiological and molecular responses, emerges as a promising strategy to enhance maize
resilience to osmotic stress conditions.
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