
 

 

 

 

 
 

  

 

Review of "Interaction of plants and soil and other factors affecting plant 

invasiveness" by Anna Aldorfová 

 

Overall assessment 

The thesis looks at exotic plant invasions in the Czech Republic. It examines the role of 

intraspecific plant-soil feedback as a mechanism of invader spread and it focusses on a 

case study of Impatiens parviflora to examine the drivers of spread under field conditions 

and the impacts of the invader on the native vegetation. There are five data chapters and a 

general introduction and summary. 

 

Overall, the thesis is well written and well structured. The chapters all explore the same 

overall theme but address different aspects of it. The combination of multispecies 

experiments and case studies focusing on a single invader species is good and the thesis 

uses several approaches to look at both the drivers of invasion and its consequences for 

native species, including plant-soil feedback experiments, temporal monitoring of 

invasion and removal experiments in the field. I did find that studies 2 and 3 were very 

similar and could probably have been combined into one stronger study. However, the 

thesis presents a total of 5 studies, so overall the thesis still displays sufficient range in 

approaches and questions.  

 

In general, the discussion of the results is measured and careful, the only exception being 

the slightly over exaggerated importance of plant-soil feedback as a predictor of invasion 

in study 1 (see below). The studies are also typically well designed, although I do find it 

problematic that studies 2 and 3 pseudoreplicate the experimental treatments. The 

analyses are also mostly appropriate; my major criticism is the lack of a comparison of 

effect sizes in study 1 (see below). However, in total the thesis presents good quality 

ecological research. 

 

There are a number of novel findings and approaches including different changes in plant-

soil feedbacks with residence time in invasive vs. non-invasive species, greater positive 

feedbacks in species without a native congener and the importance of context dependency 

in plant-soil feedbacks in relation to environmental conditions and life history stages. It is 

very impressive that three of the studies are already published and two of these in good 

ecology journals. I am confident that study 1 will also be published in a good general 

ecology journal. Overall, I feel that the work meets the standards for a doctoral thesis and 

I have no hesitation in recommending that Anna Aldorfová be awarded a doctorate. 
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Detailed review of individual chapters (questions are included at the end of each 

paragraph) 

The general introduction reviews the literature on plant-soil feedbacks and invasion. It 

contains a good review of plant-soil feedbacks and how they might promote invasion and 

a good discussion of intra vs. interspecific feedbacks in invasive species. There are also 

good points about the techniques used to study invasion. I would have liked to see a bit 

more general discussion of invasion and perhaps a reference to the debate about how 

damaging invasive species really are. It would also have been good to have more 

motivation for the case study approach. However, the introduction does introduce the 

themes that will be explored in the thesis very well and follows a logical and clear 

structure. 

 What is your opinion on whether the damage from exotic species has been 

overstated? 

 What is the value of focusing on a single species, alongside the multispecies 

experiments? 

 

There is also an overview of the chapters and a summary of the thesis. I found it a little 

strange to have the “summary” at the start, it is more common to inc lude a general 

discussion at the end of the thesis, however, this structure may be more common in Czech 

theses? The summary did a good job of explaining the main findings of the thesis. There 

was some interesting discussion of the relevance of context dependency in plant-soil 

feedbacks and of the importance of considering multiple life history stages, both of which 

are very important issues that are rarely considered in plant-soil feedback studies. There 

was also some discussion of future perspectives, however, I would have liked to see more 

general discussion of where the field should go and of the broader contribution of the 

thesis. 

 What are the main open questions in invasion biology? 

 

The first data chapter (study 1) deals with a large comparative study of 68 species that are 

non-native in the Czech Republic. It compares plant-soil feedbacks between invasive and 

non-invasive species and uses the degree of intraspecific feedback as a "trait", alongside 

other commonly used traits, to predict invasiveness. The results showed that invasive 

species had more positive plant-soil feedback for seed germination than non-invasive 

species and that the degree of plant-soil feedback did predict whether a species was 

invasive or not. This is the most comprehensive of the chapters as it deals with a large 

number of species and can therefore carry out a robust test of plant-soil feedback as a 

predictor of invasiveness. Testing for plant-soil feedbacks across such a large number of 

exotic species is novel and important. However, the main weakness is that the analysis 

currently carried out does not really test the relative importance of plant-soil feedback 

compared to other traits, it only identifies those traits that have a significant effect on 

invasiveness. A multiple regression would be needed to test for relative importance by 

comparing effect sizes, not delta AIC values. In addition, the evidence that plant-soil 

feedback matters is quite weak: the degree of plant-soil feedback does seem to have a 

significant effect on species frequency but not on invasion status or maximum cover (delta 

AIC < 2, which is normally taken to indicate that models with and without this term are 

equivalent). This is one area where I felt the results were a bit "oversold": plant-soil 



 

 

feedback is presented as a key driver of invasion, however (based on the AIC 

comparison), it is much less important than several other traits. One issue that is not 

discussed at all is that the measures of invasion come only from the Czech Republic, 

could some of the non-invasive species not be invasive elsewhere in Europe? Despite 

these issues, the results are important: the interaction between mean residence time and 

invasion status is a novel finding and the result that species without a native congener 

enjoy a more positive feedback is also very interesting. Overall, I think this is a well-

designed study with some interesting results but some of the analysis and interpretation 

should be strengthened, however, these points could easily be addressed and overall, the 

study certainly makes a valuable contribution to understanding the role of plant -soil 

feedbacks in affecting invasion. 

 What are the problems with the current approach to assessing relative importance? 

Why was a multiple regression not used and why was delta AIC used a measure of 

effect size?  

 Why do you focus on plant-soil feedback as a driver of invasiveness when other 

traits seem more important? 

 Is the invasion status of the species in the Czech Republic correlated with their 

invasion status in Europe in general? Are any of the species that are not invasive in 

the Czech Republic invasive in neighbouring countries? 

 

Studies 2 and 3 report results from the same experiment, looking at effects of cultivation 

conditions on plant-soil feedbacks in invasive, non-invasive species and native species. 

Study 2 compares native and invasive species pairs from 3 genera and study 3 compares 

plant-soil feedbacks in exotic Impatiens species, which differ in their degree of 

invasiveness. I did not really see why the exact same experiment was repeated with these 

different sets of species, would it not have been better to do a combined experiment with 

native, invasive and non-invasive species from several genera? The thesis does not really 

explain the logic of this. There is also the major problem in the experimental design that 

the different cultivation treatments (light and shading) are completely pseudoreplicated, 

there is no true replication at all for treatment main effects. The design issue is discussed 

in both chapters and it is true that the interactions with the treatments are not 

pseudoreplicated, however, the analysis should still have included a random effect for 

“experimental bed” (or conducted a nested ANOVA). In addition, there is a lot of 

discussion of the main effects of the treatments on plant-soil feedbacks, which is not 

really appropriate given that there is no replication of these effects. In addition, the power 

to test for differences between native and invasive species in study 2 is very low given the 

small number of species involved and I felt the chapter emphasized this comparison too 

much. The strong aspect of both studies is the finding that cultivation conditions change 

the plant-soil feedback experienced by different species. Very few studies have tested for 

any context dependency in plant-soil feedbacks and so these results are valuable and show 

that it is important to test for plant-soil feedbacks under realistic conditions. 

 Why did you not replicate the main treatments? How confident are you that the 

treatment main effects are not driven by environmental variation between the beds? 

 Why not do a combined experiment with Impatiens and the other species? 

 



 

 

Study 4 is a case study that looks at spread of Impatiens parviflora in different habitats. It 

is a valuable study because it is relatively rare that the spread of an invader is tracked, 

space for time substitutions are more common in assessing factors promoting invasion . A 

temporal study of invasion allows a more rigorous test of the factors promoting spread 

because many confounding factors can be ruled out. The study also includes five years of 

data, which is a great strength as effects of conditions in particular years can be accounted 

for. The findings are also interesting, especially the variation in effects between life 

history stages. The only minor critique I had here was that the quality of the figures is 

very low, the contour plots in the main text are hard to read, while Fig. 5 in the Appendix 

is much better. However, overall I found this chapter to be very well put together. 

 What are the consequences of these results for management?  

 

The final study (study 5) looks at the impact of Impatiens parviflora on native species. It 

is a very small study with only 18 plots but it does involve a removal experiment, in 

which Impatiens is weeded out of the plots and the response of native species is assessed. 

The results show that removing Impatiens leads to a large increase in native diversity, 

suggesting the invader suppresses the native species. The study would have been 

strengthened if there was some control for the disturbance associated with invader 

removal, i.e. a treatment where the same biomass of native species was removed, to test 

whether it was removal of the invader or removal of biomass that was important. 

However, I think carrying out such a removal experiment is valuable and indicates a 

strong impact of the invader. There is also some excellent discussion of whether the 

impact of the invader would differ from native dominants and of the potential limitations 

of the study. 

 Did you consider a control for the disturbance associated with removing 

Impatiens? Is the removal of the species itself responsible for the effects or rather 

the removal of biomass? 

 

 

 


