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Response to Reviewer 2 Comments

Review 2 of plants-941390: Successional Categorisation of Forest Tree Species


Comments and Suggestions for Authors
In this manuscript successional status of forest tree species are being described and reviewed. First in general terms and then in a bit more detail for the situation in Lituania. All based on extensive quoting from earlier work. 

Thank you for your review and helping to improve our paper, we really value your suggestion and have tried to account for each one as best we could. We hope you agree with our responses and changes. Please find more details below.

The extensive quoting indeed is review, but the text goes form quote to quote and it is not so clear why the exact quoting is so important. The quoting is from a wide range and age of literature, which by itself is nice. But also, a bit overdone. 

Response: Very good suggestion also supported by reviewer 1; We have now removed all quotes and re-written most of the paper, including all quoted text. We trust you will find more reader friendly.

I found the context and also the text confusing, and this is exemplified by the abstract. Line 15-17 are clear and that is what I understand well (“In general, this article discusses the categorisation of forest tree species within the framework of natural ecological climax as an objective of reforestation”.) But the storey start with “genetic relativity and environmental invariance” (l 11) , “giving prominence to invariance”, “invariant continuum of relative scales”...... this is very confusing to me and I see no relation between the classification and species focused treatment...  is this the basis of the classification? Also: “genetic relativity has not been defined and pinned down formally or mathematically yet” (l. 12-13) suggests that the paper is going to do this. But it does not. After reading the abstract twice I still was doubting about the goal and contents of the paper and that remained after reading the whole paper.

Response: We added an aim at the end of the introduction, It reads “the aim of this review was two-fold i) to provide distinction to the concept of invariance, (i.e. the stability of a pattern to remain the same after major disturbance (Frank and Bascompte 2019)) and ii) to support the forest succession to a climatic climax viewpoint. To do this we focussed on the life history dynamics of hemi-boreal tree species found in Lithuania, in the context of ecological succession.”

 I just could not make a clear connection, or, maybe better, I did not understand the connection (other than in quite vague terms). I expected genetic relativity and responses to climate and climate change, and towards climax forest. I expected overviews of species scores on criteria so that they could be compared. But I got four classes (by itself fine and okay) and species put into these classes (based on quotes from literature). 

[bookmark: _Hlk52461197]Response: As we understand you are referring to the abstract. As per your review we have re written the abstract to provide a clear outline on the topic of the paper. In addition, we have re-written much of the entire paper. The abstract now reads “Forests are systems of interacting organisms and the succession of forest stands and patches determine the extent to which forest communities are able to cope with changes in environmental conditions. The aim of this review was two-fold i) to provide distinction to the concept of invariance, (i.e. the stability of a pattern to remain the same after major disturbance) and ii) to support the forest succession to a climatic climax viewpoint. To do this we embraced the “super-organism” approach to plant communities and reviewed the life history dynamics of hemi-boreal tree species found in Lithuania and assigned each tree to one of four successional trajectory categories: gap colonisers, gap competitors, forest colonisers, or forest competitors. Our review touches on the importance and vulnerability of these four types of successional trajectories, their absence and presence in the community, and how they can be used as a core component to evaluate if the development of the community is progressing towards the restoration of the climatic climax. Applying a relevant theoretical framework to generate ideas, we suggest that forests should be managed to maintain environmental conditions that support the natural variety and sequence of tree species’ life histories.by promoting genetic invariance and to help secure ecosystem resilience for the future.”

 There are hints as to the importance of these four classes, the absence and presence of the classes in a community, being the core of the evaluation if the development of the community is going well and towards the climax community. And this is not clearly explained or discussed in the core of the paper. 

So, yes the four types are fine, and yes the classification of Lituanian species into these four classes seems okay. But where is the invariance, where the scales, where the criteria, and hardcore data? Where is the elative positioning towards the climax community (why should climax community always be the end goal of restoration? Why the tables are full of quotes, instead of hardcore criteria and reference for those?
Response: We have provided a summarised table on tree species characteristic for Lithuania and made the original table as supplementary data. This way we summarise the data and also Provide new source data and still keep the narrative for each species but without the quotes. See table 1and supplement data 1.

The “general suggestions” section seems a bag of elements to me. Not wrong, but just not clear and leading to a red line, or a goal.
Response: Good point we have re-written the general suggestions section.
We feel what we write is related to forest management. We also added two paragraphs to tie it in with Lithuanian forestry. We trust you find this better.
“Indeed, remnants tree species of the natural potential forests (Bohn et al, 2004) continue to exist in Lithuania through the current dominant and secondary tree species as outlined in table 1. However, there have been large scale changes in forest cover, regeneration, establishment, species survival and composition that throughout millennia have led to biotic climaxes. For instance, oaks, ashes and elms have become rarer due to both the past and current forest management objectives as well as altered hydrology (Table 1), European beech maybe expanding its range into the Baltic (Houston Durrant et al. 2016) and Wild cherry is spreading into forest stands naturally from domesticated sources (Petrokas and Pliūra 2014; Petrokas 2006).
Over the past century, Lithuanian forestry has been juxtaposed between two contrasting approaches to forest management: German influence that favoured artificial regeneration and Russian reliance on natural regeneration after timber harvest (Jõgiste et al. 2018). Since regaining independence in 1991, Lithuanian forestry has turned into a timber production industry, by employing silvicultural practices to generate sustained high yield wood production. This is achieved by forming productive man-made forests that comply with site type conditions (State Forest Service 2017); Trakai Historical National Park 2011-2009). The experimental approach to climatic climax in Lithuanian forests until now has not been analysed. Our review suggests avoiding the current practice of single species regeneration by implementing the maintenance of the four types of successional trajectories. As we have highlighted this will enable the life history traits of the native forest tree species to evolve by invoking genetic invariance and to help secure ecosystem resilience for the future.”

Also: species have different behaviours at different parts of their range (at different locations on environmental gradients? Or maybe depending of the competing species....)
Response: we fully agree and have include text to show this
“The transition to post-disturbance stands dominated by fast growing shade intolerant tree species will eventually be replaced by late-seral shade-tolerant species. This is not a simple unidirectional sequence of stages, but rather a complex paradigm that is subject to responses of both species and environmental factors (Petrokas 2020; Taylor 2009). For example, Norway spruce is considered a typical of climatic climax forest species in some parts of central Europe but is considered a pioneer species in northern Russia (Melechow 1934; Stern and Roche 1974) or a climax beech forest after one generation may transit into silver fir dominated stand in one area and spruce dominated stand in another area (Richards 1952).
Thus, Understanding the dynamics of a tree community following a disturbance requires the knowledge of the responses of the individuals tree species traits and how they interact with the local forest community (Borman and Pyke 1994). ”

Also the “concluding remarks” are that way, like the general suggestions. Eg why “all the types of successional trajectories is desirable in every forest community” (line 245)? And what does it mean? It is easy to determine missing classes, but then?

Response: We have rewritten the concluding marks and think they are now much clearer.
Yes, we provide some general remarks to move forward on the subject of our paper for the future.

We believe that under natural condition that a natural forest community would consist of tree species from all successional category. At least that is what is shown by the natural potential forest vegetation for Lithuania. Thus, we support this idea and that forests should be managed to maintain environmental conditions that support the natural variety and sequence of tree species’ life histories.  We hope you agree 

All in all, I found this overall a confusing paper (but the four classes, if filled with criteria and species allocation based on criteria and data, is fine). So there is, in my opinion, much space for improvement.  

Response: We Trust our major revision has improved the readability and content of the paper. We have really considered all your comments and we think we have been able to use your review to improve our paper. 
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Response 2: The abstract has been rewritten, it now contains the concepts of genetic relativity and environmental invariance; some new information about the concepts is presented in lines 51-61. “Second…” is now “Ultimately... ” (see line 195). “As is now becoming …” is now articulated before the sentence (see in blue), which is also changed (in red): ”The idea that life adapts genetically to environmental change is among the central paradigms in the biological theory” (Gorshkov et al. 2004). Interestingly, however, the available paleodata provide an independent testimony that such an adaptation does not take place—”species that succeed each other in the paleorecord appear abruptly as discrete morphological and genetic entities and further persist virtually unchanged for millions of years” (Gorshkov and Makarieva 2001-2019). Living ecosystems themselves represent a unique genetic mechanism responsible for maintenance of Earth’s habitability: “if there were no biotic regulation of environmental conditions, the environment would be destroyed by uncontrolled biotic processes four orders of magnitude more rapidly than by the physicochemical processes“ (Gorshkov et al. 2004).


