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Improved photosynthetic efficacy of Maize (Zea mays) plants with Arbuscular 

Mycorrhizal Fungi (AMF) under high temperature stress 
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Abstract  

In this study, pot experiments were performed to investigate the effects of high temperature 

stress (44
o
C) in maize plants colonized with and without arbuscular mycorrhizal fungi (AMF). 

Various parameters characterizing photosynthetic activity were measured in order to estimate the 

photosynthetic efficiency in maize plants. It was observed that density of active reaction centers 

of PSII, quantum efficiency of photosystem II (PSII), linear electron transport, excitation energy 

trapping, performance index, net photosynthesis rate increased in AMF (+) plants at 44
o
C±0.2

o
C. 

Efficiency of primary photochemical reaction (represented as Fv/Fo) increased in AMF (+) 

plants as compared to AMF (–) plants. AMF seems to have protected water splitting complex 

followed by enhanced primary photochemistry of PSII under high temperature. Basic 

morphological parameters like leaf width, plant height and cob number increased in AMF (+) 

plants as compared to AMF (–) plants. AMF (+) plants grew faster than AMF (–) plants due to 

larger root systems. Chl content increased in AMF (+) plants as compared to AMF (–) maize 

plants. AMF hyphae likely increased Mg uptake which in turn increased the total chlorophyll 

content in AMF (+) maize plants. This subsequently led to a higher production in photosynthate 

and biomass. Thus AMF (+) plants have shown better photosynthesis performance as compared 

to AMF (–) maize plants under high temperature stress.  
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Abbreviations: ABS, Absorption; AMF, Arbuscular Mycorrhiza Fungi; Chl, Chlorophyll; Ci, 

Internal CO2 concentration;  CS, Cross section; DI0,  Dissipation;  ET0 , Electron transport; Fo, 

Initial fluorescence;  Fm,  Maximum fluorescence;  Fv, Variable fluorescence; FYM, Field yard 

manure; gs, Stomatal conductance; IRGA, Infra red Gas Analyser; LHC, Light harvesting 

complexes ;  OEC, Oxygen-evolving complex;  OJ, JI, IP,K-band, Phases of Chl a fluorescence 

induction curve;  PEA, Plant efficiency analyser;  Pn, Net photosynthesis rate; PQ, 

Plastoquinone;  PSII, Photosystem II; PSI, Photosystem I;  RC, Reaction center; Tr, 

Transpiration rate;  TR0 , Trapping. 
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