
Accepted Manuscript

Title: Chlorophyll Fluorescence as a Tool to Identify Drought
Stress in Acer genotypes

Author: Jonathan Michael Banks

PII: S0098-8472(18)30576-8
DOI: https://doi.org/10.1016/j.envexpbot.2018.06.022
Reference: EEB 3481

To appear in: Environmental and Experimental Botany

Received date: 17-4-2018
Revised date: 29-5-2018
Accepted date: 16-6-2018

Please cite this article as: Banks JM, Chlorophyll Fluorescence as a Tool to Identify
Drought Stress in Acer genotypes, Environmental and Experimental Botany (2018),
https://doi.org/10.1016/j.envexpbot.2018.06.022

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.envexpbot.2018.06.022
https://doi.org/10.1016/j.envexpbot.2018.06.022


1 
 

Chlorophyll Fluorescence as a Tool to 
Identify Drought Stress in Acer genotypes 

 

Jonathan Michael Banks1,2* 

1The University of Reading, Department of Agriculture Policy and Development, Reading, 

Berkshire, RG6 6AR UK 

2Bartlett Tree Experts, Research Laboratory (UK) Reading, Berkshire, RG2 9AF, UK 

* Corresponding author: jbanks@bartlett.com (+447808915862) 

 

Highlights:  

- Chlorophyll fluorescence response to drought/leaf dehydration is evaluated. 

- Fluorescence transients, Vt, ΔWJO, ΔWOK are presented for drought/leaf dehydration. 

- Similarities exist between drought and leaf dehydration rankings. 

- Utilisation of the parameters PIABS, F0/FM and V0(Bo) is recommended. 

 

Abstract: The effect of drought stress on continuous excitation chlorophyll 

fluorescence parameters and the OJIP transient is examined in cultivars of 

Acer campestre, A. platanoides and A. pseudoplatanus. Comparisons between 

whole tree level drought and desiccation of detached leaves under laboratory 

conditions is evaluated using both fluorescence parameters and differential 

kinetics. Data presented in this study suggests similarities exist between 

drought and desiccation. Chlorophyll fluorescence parameters which are both 

suitable and unsuitable at identifying drought stress are discussed and 

evaluated. New or uncommon fluorescence parameters and methods of 

analysis which may prove beneficial as drought detection tools are assessed. 

The over utilisation of the parameter Fv/Fm is also discussed. Results suggest 

utilisation of the parameters PIABS, Fo/Fm and V0(Bo) is recommended in 

preference to Fv/Fm, in studies aiming to identify drought stress in trees. 
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Chlorophyll fluorescence (CF) is one of the most common methods used to measure and in 

some cases categorise a range of stressors impacting the photosynthetic processes (Maxwell 
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