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Review of Ph.D. thesis by Tereza Mašková 

It rarely happens to me that when reviewing a thesis, I print the first two sentences of the 
acknowledgement text and stick them over my desktop as happened in this case. These sentences 
read: “Life taught me to do all things myself and not to rely on others. However, the last few years of 
my studies have shown me that cooperation can be very useful too; it is not possible for one person to 
incorporate all the knowledge and skills needed in a botanist’s work today.” Therefore, I would like to 
thank Tereza for this inspiration. There are however many more inspiring aspects in the reviewed 
thesis.  

The thesis by Tereza Mašková deals with ecology of seeds and seedlings, i.e. topics associated with 
regeneration niche of plants. It consists of a comprehensive introduction and four papers, of which 
two have already been published in international scientific journals. Tereza is the main author of all 
papers and contributed to all steps of the research: conception of the idea, performing the 
experiments, data analysis and writing the text. That is a very substantial volume of scientific work. 

Tereza used both observational and experimental approaches in her research. In the first paper 
(chapter 2), she analyzed the stoichiometric ration C:N:P in seeds with further distinction between 
structural and non-structural carbon. This analysis was done over a large number of species of Czech 
flora and demonstrated significance of this ratio for ecology of vascular plants. With such 
comprehensive database available, I believe that the C:N:P ratio may establish as an important plant 
functional trait used in plant ecology.  

The other 3 papers are based on cultivation experiments. Two of them aim at identification of 
developmental strategies of seedlings during the plant early ontogeny. Seedling Root:shoot ratio and 
detailed root system development were studied in seedlings of plants differing in seed mass supplied 
by contrasting amounts of nutrients. I believe that the roles of internal seed resources, external soil 
nutrients and their interplay in seedling development identified in these papers contribute a 
substantial novel insight into plant ecology. The last paper is methodical focusing on identification of 
possible artifacts in experiments using rhizoboxes. The results of this methodical study clearly showed 
that there the effects of rhizobox seedling growth and root:shoot ratio are rather small and probably 
not a serious issue similar experiments. 

Still, I have several remarks and questions. 

1. The thesis deals exclusively with mineral nutrients as a soil-borne resource. However, water 
represents an additional type of soil resource taken up by roots which is basically of the same 
importance. You only mentioned water in this role very sparsely (section 1.3, discussion in 
section 4.4). What do you think about the importance of water availability? What would be 
the similarities and contrasts with mineral nutrients in terms of mechanisms of uptake by 
seedlings, effect of water availability on seedling growth. May the effects of water and mineral 
nutrients interact? 

2. The experimental protocol used in chapters 3-5 included cultivation in perlite and induction of 
nutrient regimes by providing fertilizer solution (high N) or deionized water (low N) to the 
growing plants. I see that perlite is a substrate which is well suitable for root separation at the 
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harvest but may be a bit difficult for seedlings to grow in, especially small-seeded plants with 
fine roots may struggle. If I were a devil’s advocate, I would ask, whether this type of substrate 
could not affect the relationship between seed size and growth parameters (R:S, shoot 
growth, root system development in chapters 3 and 4). Also, the nutrient availability 
treatments seem quite extreme to me. The low N treatment with basically no external 
nutrients provided must have induced extreme nutrient deficiency to the plants. In my view, 
this may be quite unrealistic from what can be expected under natural conditions. The 
differential growth of high and low N plants is also a bit hidden in chapter 3 by displaying just 
pictures showing pairwise dependence of seedling biomass on nutrition regime, seed mass, 
and seedling age (Fig. 3.1). Given the significant interactions (Table 3.3), I would really be 
interested in the interaction plots, especially seedling size ~ nutrient treatment x age. 
To address this comment, I would greatly appreciate some documentary photographs showing 
seedlings of few species before their harvest at the end of the experimental period and the 
graph interaction plot at the thesis defense.  

3. In Chapter 4, you used legumes as experimental species. Legumes are known for their 
symbiotic nitrogen fixing ability but you still interpret the observed patterns in terms of just 
two sources of N: seed reserves and soil N. Could N-fixation affect your experiment. Did you 
observe formation of nodules on the roots? 

4. In chapter 5, you used the Bayesian statistics. I must admit, it is a bit difficult for me to 
understand as I am not expert there. I wonder if the approach you used is superior in 
comparison to the use of standard frequentist stats (e.g., fitted values with confidence 
intervals) in this particular case or whether it is just a Bayesian stats exercise. In my 
experience, it is good to use a sort of “minimum adequate method” statistical approach in 
ecology to keep the study understandable for the widest possible audience of ecologists many 
of who are a bit scared of statistics. I am not sure this applies here. 

I also have a few minor comments: 

1. Chapter 2. p. 38. p-values 0.06 and 0.07 are declared as marginally significant. In my view, this 
should be called marginally non-significant (but would be happy for an alternative 
explanation). 

2. Fig 3.4 I miss a description what empty and filled symbols indicate (though it is easy to guess). 

Despite my critical comments and questions, I consider the Ph.D. thesis submitted by Tereza Mašková 
to be of a very good scientific quality. Therefore, I am happy to recommend it for defense. 

 

Břeclav, September 13, 2019 

Jakub Těšitel  


