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Doctoral study – 1702 V 005 Biophysics -  PhD. Thesis opinion request 

 

 

Report on the thesis presented by Mgr. Anamika Mishra  

on the subject “Species Discrimination and Monitoring of Abiotic Stress Tolerance by 

Chlorophyll Fluorescence Transients” 

 

Already since a number of years, the technique of chlorophyll fluorescence has become 

ubiquitous in plant physiology and ecophysiology studies. This method became an important, 

standard method to investigate the photosynthetic performance of plants that is widely used not 

only in studies that just focus photosynthesis but also in many other studies by classic and 

molecular approaches in plant sciences. This trend has been fuelled to a large degree by the 

introduction of a number of highly user‐friendly and portable chlorophyll fluorometers. The 

drawback in the past to using chlorophyll fluorescence with small sampling areas has been 

overcome by the development of chlorophyll fluorescence imaging systems that allowed the 

application of the technique for the screening of many plants simultaneously. The PhD work by 

Mrs. Mishra addresses three applications of the technique of chlorophyll fluorescence imaging, 

the species discrimination and the monitoring of two types of abiotic stress tolerance. Thus, Mrs. 

Mishra addresses timely topics that are not only relevant for basic research but also for practical 

applications in agriculture. 

 

The cumulative manuscript is presented with two introductory chapters on plant 

photosynthesis and chlorophyll fluorescence and on advanced statistical tools, followed by a short 

material and methods chapter. The results are presented in the form of three articles either 

published or in press. 

The introduction on photosynthesis and chlorophyll fluorescence is sufficiently 

comprehensive although it would have been preferable that the figures, and apparently also parts 

of the information in the text, would have been taken from reliable, resources such as established 

peer reviewed reviews or original publications and established text books rather than not filtered 

and reviewed internet resources such as Wikipedia or classroom materials. The introduction to the 

advanced statistical tools is very detailed and elaborate although the referencing to the recent and 

current literature is very limited. 

The method section is very short and limited and essentially refers to the condenses 

method sections of the included publication. A more specific description that would allow direct 

repetition would have been desirable.   
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The first part of the combined results and discussion section addresses a very interesting 

application of chlorophyll fluorescence imaging, the discrimination of closely related species of 

the family Lamiaceae. In particular the analyses of mixed populations demonstrate the power and 

practical feasibility of the method for this application. 

Chlorophyll fluorescence emission could be verified as appropriate reporter tool to screen 

for freezing tolerance. The analyses of various ecotype accessions of the model plant species 

Arabidopsis showed that the florescence data correlated nicely with classical measurements of 

electrolyte leakage. 

Finally, transgenic plants engineered for increased drought tolerance were included in a 

simulated high-throughput screening procedure. Specific chlorophyll fluorescence parameters 

were shown to yield a good contrast between wild type and transgenic plants and thus 

demonstrate that they are suitable to identify elevated drought tolerance in large screening 

populations. 

Since the experimental data are presented as original publication with several co-authors it 

would have been preferable to know the exact type and extend of the contribution of Mrs. 

Mishina to the individual studies. In the compilation on page iv in Czech language percentage 

numbers are given behind the references.  I do conclude that they represent the contribution of 

Mrs. Mishina. If this assumption is correct they demonstrate that she contributed very substantial 

parts to papers 4.1 and 4.2 and a decent part to paper 4.3. 

For a cumulative work I would have found it useful that a general result and discussion 

chapter would have been included to link the three individual and separate case studies. In such a 

chapter a general rational for the PhD work could have been elaborated and a generalized 

discussion under consideration of all results included to give the interpretations and the whole 

PhD work a broader, general perspective. This would have provided the opportunity to update the 

references of the published papers. 

 

 In conclusion, Mrs. Mishina mastered the concepts of chlorophyll fluorescence imaging 

and advanced statistical analyses with three case studies. The work has introduced new 

knowledge both on the technique and on the addressed biological questions.  

 

Last but not least I would like to pose following questions to the candidate for further 

explanations: 

1. What is the specific advancement with respect to image and statistical analyses compared to 

previously published similar studies and analyses within in the application of chlorophyll 

fluorescence imaging in the field of biotic plant stress response (e.g. in direct comparison with 

following papers that have been cited in the thesis: Matous et al. (2006) and Berger et al. (2007))? 

2. For possible large scale screening purposes and practical field application in the field the 

advantages and disadvantages of chlorophyll fluorescence imaging versus classical spot 

measurements with fibre optics should be discussed. 

3. Since the cited literature does not seem to be up to date and fully comprehensive, the findings 

should be discussed also with respect to the very recent literature within the field of study. 

 

In summary the presented thesis demonstrates the qualification of Mgr. Anamika Mishra for 

independent creative work. I do recommend to accept her thesis as PhD work. 

 

Graz, den 10.02.2012    

 

 

 

Prof. Dr. Thomas Roitsch 
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