
Heliyon 9 (2023) e22148

Available online 10 November 2023
2405-8440/© 2023 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Microbial consortium mediated acceleration of the defense 
response in potato against Alternaria solani through prodigious 
inflation in phenylpropanoid derivatives and redox homeostasis 

Sumit Kumar a,b, Ram Chandra a, Lopamudra Behera a, Ichini Sudhir a, 
Mukesh Meena c, Shailendra Singh d, Chetan Keswani e,* 

a Department of Mycology and Plant Pathology, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi, 221005, India 
b Department of Plant Pathology, B.M. College of Agriculture, Khandwa, Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya, Gwalior, 474002, 
India 
c Laboratory of Phytopathology and Microbial Biotechnology, Department of Botany, University Collage of Science, Mohanlal Sukhadia University, 
Udaipur, 313001, India 
d Department of Biotechnology, Invertis University, Bareilly, 243123, India 
e Academy of Biology and Biotechnology, Southern Federal University, Rostov-on-Don, 344090, Russia   

A R T I C L E  I N F O   

Keywords: 
Microbial consortium 
Induced systemic resistance 
Alternaria solani 
Antioxidants 
Polyphenolics 
Biopriming 
Seed treatment 
Plant stress 
Plant health 
Sustainable agriculture 

A B S T R A C T   

The present study was carried out in a pot experiment to examine the bioefficacy of three 
biocontrol agents, viz., Trichoderma viride, Bacillus subtilis, and Pseudomonas fluorescens, either 
alone or in consortium, on plant growth promotion and activation of defense responses in potato 
against the early blight pathogen Alternaria solani. The results demonstrate significant enhance-
ment in growth parameters in plants bioprimed with the triple-microbe consortium compared to 
other treatments. In potato, the disease incidence percentage was significantly reduced in plants 
treated with the triple-microbe consortium compared to untreated control plants challenged with 
A. solani. Potato tubers treated with the consortium and challenged with pathogen showed sig-
nificant activation of defense-related enzymes such as peroxidase (PO) at 96 h after pathogen 
inoculation (hapi) while, both polyphenol oxidase (PPO), and phenylalanine ammonia-lyase 
(PAL) at 72 hapi, compared to the individual and dual microbial consortia-treated plants. The 
expression of antioxidant enzymes like superoxide dismutase (SOD) and catalase (CAT) and the 
accumulation of pathogenesis-related proteins such as chitinase and β-1,3-glucanase were 
observed to be highest at 72 hapi in the triple microbe consortium as compared to other treat-
ments. HPLC analysis revealed significant induction in polyphenolic compounds in triple- 
consortium bioprimed plants compared to the control at 72 hapi. Histochemical analysis of 
hydrogen peroxide (H2O2) clearly showed maximum accumulation of H2O2 in pathogen- 
inoculated control plants, while the lowest was observed in triple-microbe consortium at 72 
hapi. The findings of this study suggest that biopriming with a microbial consortium improved 
plant growth and triggered defense responses against A. solani through the induction of systemic 
resistance via modulation of the phenylpropanoid pathway and antioxidative network.   
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