
Accepted Manuscript

Title: Protection of photosynthesis in desiccation-tolerant
resurrection plants

Authors: Challabathula Dinakar, Qingwei Zhang, Dorothea
Bartels

PII: S0176-1617(18)30175-5
DOI: https://doi.org/10.1016/j.jplph.2018.05.002
Reference: JPLPH 52780

To appear in:

Received date: 30-11-2017
Revised date: 30-4-2018
Accepted date: 1-5-2018

Please cite this article as: Dinakar C, Zhang Q, Bartels D, Protection of photosynthesis
in desiccation-tolerant resurrection plants, Journal of Plant Physiology (2010),
https://doi.org/10.1016/j.jplph.2018.05.002

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.jplph.2018.05.002
https://doi.org/10.1016/j.jplph.2018.05.002


1 
 

Protection of photosynthesis in desiccation-tolerant resurrection plants  

 

Challabathula Dinakara,b, Qingwei Zhanga and Dorothea Bartelsa* 

aInstitute of Molecular Physiology and Biotechnology of Plants, University of Bonn,    

Kirschallee 1, 53115 Bonn, Germany 

bDepartment of Life Sciences, School of Basic and Applied Sciences, Central University of 

Tamil Nadu, Thiruvarur, India.  

 

a*Corresponding author: email, dbartels@uni-bonn.de; Tel.: +49-228-73-2070;  

Fax: +49-228-73-1697 

 

Abstract 

Inhibition of photosynthesis is a central, primary response that is observed in both 

desiccation-tolerant and desiccation-sensitive plants affected by drought stress. Decreased 

photosynthesis during drought stress can either be due to the limitation of carbon dioxide 

entry through the stomata and the mesophyll cells, due to increased oxidative stress or due to 

decreased activity of photosynthetic enzymes. Although the photosynthetic rates decrease in 

both desiccation-tolerant and sensitive plants during drought, the remarkable difference lies 

in the complete recovery of photosynthesis after rehydration in desiccation-tolerant plants. 

Desiccation of sensitive plants leads to irreparable damages of the photosynthetic 

membranes, in contrast the photosynthetic apparatus is deactivated during desiccation in 

desiccation-tolerant plants. Desiccation-tolerant plants employ different strategies to protect 

and/or maintain the structural integrity of the photosynthetic apparatus to reactivate 

photosynthesis upon water availability. Two major mechanisms are distinguished. 

Homoiochlorophyllous desiccation-tolerant plants preserve chlorophyll and thylakoid 

membranes and require active protection mechanisms, while poikilochlorophyllous plants 

degrade chlorophyll in a regulated manner but then require de novo synthesis during 

rehydration. Desiccation-tolerant plants, particularly homoiochlorophyllous plants, employ 

conserved and novel antioxidant enzymes/metabolites to minimize the oxidative damage and 

to protect the photosynthetic machinery. De novo synthesized, stress-induced proteins in 

combination with antioxidants are localized in chloroplasts and are important components of 

the protective network. Genome sequence informations provide some clues on selection of 

genes involved in protecting photosynthetic structures; e.g. ELIP genes (early light inducible 
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