Accepted Manuscript

Photochemisify
andPhotobiol

Improved photosynthetic efficacy of maize (Zea mays) plants
with arbuscular mycorrhizal fungi (AMF) under high temperature
stress

B: Biq!ogy

Sonal Mathur, Mahaveer P. Sharma, Anjana Jajoo

PII: S1011-1344(17)31310-6

DOI: https://doi.org/10.1016/j.jphotobiol.2018.02.002
Reference: JPB 11136

To appear in: Journal of Photochemistry & Photobiology, B: Biology
Received date: 22 October 2017

Revised date: 30 January 2018

Accepted date: 1 February 2018

Please cite this article as: Sonal Mathur, Mahaveer P. Sharma, Anjana Jajoo , Improved
photosynthetic efficacy of maize (Zea mays) plants with arbuscular mycorrhizal fungi
(AMF) under high temperature stress. The address for the corresponding author was
captured as affiliation for all authors. Please check if appropriate. Jpb(2017),
https://doi.org/10.1016/j.jphotobiol.2018.02.002

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.jphotobiol.2018.02.002
https://doi.org/10.1016/j.jphotobiol.2018.02.002

Improved photosynthetic efficacy of Maize (Zea mays) plants with Arbuscular
Mycorrhizal Fungi (AMF) under high temperature stress

Sonal Mathur®”", Mahaveer P. Sharma®, Anjana Jajoo”®

A School of Life Science, Devi Ahilya University, Indore 452017, India
B ICAR Indian Institute of Soybean Research, Indore, India

*Corresponding author: School of Life Science, Devi Ahilya University, Indore 452017, India
E-mail address: mathurksonal@gmail.com

Running Title: Effect of AMF on maize plants under high temperature.....

Abstract

In this study, pot experiments were performed to investigate the effects of high temperature
stress (44°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 Il (PSII), linear electron transport, excitation energy
trapping, performance index, net photosynthesis rate increased in AMF (+) plants at 44°C+0.2°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 PSIlI 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 CO, concentration; CS, Cross section; DIy, Dissipation; ET, , Electron transport; Fo,
Initial fluorescence; Fy, Maximum fluorescence; F,, Variable fluorescence; FYM, Field yard
manure; gs, Stomatal conductance; IRGA, Infra red Gas Analyser; LHC, Light harvesting
complexes ; OEC, Oxygen-evolving complex; 0J, JI, IP,K-band, Phases of Chl a fluorescence
induction curve; PEA, Plant efficiency analyser; Pn, Net photosynthesis rate; PQ,
Plastoquinone;  PSIl, Photosystem II; PSI, Photosystem I; RC, Reaction center; Tr,
Transpiration rate; TRq, Trapping.
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