Response to reviewer 1

[bookmark: _GoBack]We would like to thank the reviewer 1 for their careful analysis of our MS. We have adopted most of not all the suggestions made and send below the answer to each one of them. 

	Reviewer 1 comments
	Response

	The seasonal formation of xylem and phloem in white oak under conditions of a typical northern-continental climate was chosen as a research topic. Sampling was carried out during two growing seasons. Samples from four trees were analyzed using conventional light microscopy techniques. Such studies are very time-consuming, since the preparation of a large number of samples for microscopy takes a long time. As far as I know, detailed studies of the seasonal activity of the cambium and the formation of conductive tissues of the trunk have been carried out only for a relatively small number of tree species, which makes it difficult to conduct comparative studies in tree physiology and ecology, including those related to the influence of a changing climate on the phases of cambial growth. For this reason, the presented work is of undoubted scientific interest. Another strength of the work is the large number of photographs illustrating the various stages of cambial growth.

	Thank you

	1) The Introduction lacks a clearly formulated research goal or working hypothesis. This makes it difficult to evaluate the results obtained. In lines 46-61 it is indicated that it is necessary to obtain more data on the seasonal formation of the conducting tissues of the trunk. However, this is too general a phrase. I believe that the relevance of this study should be more clearly defined.  
	We have included an entire new paragraph on the introduction better setting our aims and more clearly defining the importance of our work.

	Also, in my opinion, it is necessary to indicate how the results of this study can contribute to other works from the field of forest science or biology (for example, in comparative studies of the response of the cambium to a changing climate).
	Suggestion accepted.

	2) In my opinion, the choice of the object of study is not sufficiently substantiated in the text of the manuscript. Please describe in more detail the studied species: its range, biological features, ecological and/or economic importance. Perhaps the authors could add some photos of the appearance of the tree, its bark and wood. This is optional, but readers from other regions could more easily get an idea of the species under study.
Has the seasonal development of phloem and xylem been previously studied in other deciduous oak species?  
	Suggestion accepted. Information included. We have cited some of the few works from Europe who have studied oaks and compared their results to ours in the discussion section. 

	If seasonal cambium activity in other tree species was studied in the same area (Madison, USA) or in an area with similar climatic conditions, please indicate this and write how the results of this study can complement previously obtained data.
	Information included.

	3) At the end of the Introduction, it is desirable to make a brief description of the design of the study, namely, the study area, the sampling period, the chosen research method. Since the tissue samples were taken in 1961-1962 (60 years ago), please state this.
	Information included.

	1) Please give the geographical coordinates of the area where the study was conducted. This will facilitate comparative studies on the phenology of cambial growth in the future.
	Information included.

	2) Data on climatic features of the study years (Figure 1) should be transferred to this section, because they describe the study area and are not their own data obtained by the authors in the course of the study. 
	Suggestion accepted. 

	Perhaps, on the same diagrams, it is possible to designate the periods of sampling (weekly and monthly samplings)? The latter is at the discretion of the authors.
	Because the collections were literally during the entire year and a half, the diagram would have marks all over. Therefore, we believe the information written in the text suffices. 


	3) It is necessary to give a more precise description of the selected trees: their age, height, diameter at breast height. The timing of cambial activity may vary in trees of different ages and sizes.
	Because the trees sampled were in the arboretum for a long time, we do not have the precise information for some of this data, such as age and DBH. We included explanation on this.  


	Please specify whether the samples were taken all the time from the same trees (4 trees were examined in total) or they were different trees in each sampling date (4 trees for each date of sampling). In the case that samples were taken all the time from the same trees, please indicate at what distance from each other the sampling points were located on the trunk and whether there was a wound effect from wounds inflicted during previous selections.

	Information included. 

	4) What equipment (microscope, camera, software) was used to take photographs and analyze sections? Please indicate it. 
	Information included.

	5) Please write in detail the criteria that were used to determine the stages of development of elements (differentiating and mature). Was it the size or condition of the cell walls? If different criteria were used for xylem and phloem elements, please indicate this.
	Information included.

	The authors also use the words "functional state" and "non-functional state" in relation to sieve elements. In winter, as well as late autumn and early spring, in the northern-continental climate, I believe, phloem transport is absent and sieve elements do not perform a transport function.Therefore, it is necessary to clarify what the authors call "functional state" or use another word to indicate that the sieve elements are potentially capable of performing a transport function.
	Information included.

	The general description of the bark and wood and of the seasonal formation of tissues is done at a high level. I would like to separately note a large number of good photographs taken on sections of different planes (transverse, tangential, radial) to illustrate different developmental phases - this is a very strong point of this work.

	Thank you

	1) At the same time, I strongly recommend that the main measurable characteristics of tissues and cells be included in the results, namely: 
- width of annual increments of xylem and phloem, diameters of elements of early and late xylem and early and late phloem when they reached their final sizes.

	Suggestion accepted. 

Because the size of the growth rings can vary greatly from year to year, we included the maximum and minimum span lengths we found in this study for the wood, and for the phloem we gave only the widths of the studied year, since past year’s phloem increments collapse and change size.

Conducting cells widths = Data on the widths of earlywood and latewood vessels were already present in the general wood description. Now we’ve included both the area and diameter of early and late-phloem sieve-tube elements in the general bark description.


	 I believe that it will be also good to give the results of measurements at least for some critical dates related to the beginning and end of the described phases. This will give the reader a clearer idea of the progress of each phase.

	
Suggestion accepted. We included a new figure with a timeline of the cambial activity summarizing the results

	2) Since the results are further discussed in connection with changes in environmental factors during the growing season, I propose to also indicate the range of values of the average daily temperature (or sum of effective temperatures above +5 °C) and the length of the photoperiod for each phase (cell division in the cambium, the formation of early phloem and early xylem, the formation of late phloem and late xylem).
	These data are already present in Figure 1

	I also had a question about whether the beginning and/or end of different phases in 1961 and 1962 differed. Figure 1 shows that the average monthly temperature in May 1961 was much lower than in May 1962. Please indicate in the text how the two years studied differed from each other.
	The temperatures were practically the same, what was rather different was the precipitation amount.  We only studied one entire year, weekly. The overlaps presented no differences 

	The discussion is very detailed, including both old classic and recently published works.However, I would suggest changing the order of the parts a little and arrange the discussion in chronological order: from the reactivation of the cambium and the beginning of the formation of early phloem and early xylem, to the formation of late phloem and late xylem, and then to the end of the cambial growth period and the situation with overwintering sieve elements.

	Because the most important result of our article is the fact that latewood and late-phloem are formed way before the selective regimes (lower temperatures) we prefer to maintain the order of the discussion as it is. We also want our study to trigger more studies to check whether the same is true for tropical deciduous species, where narrow sieve elements are regarded as not important against embolism by drought.

	Perhaps the authors could make a scheme indicating the beginning and end of the discussed phases during the growing season at the end of the Results section or at the beginning of the Discussion section. This would help readers better navigate the voluminous material.

	We included an additional figure summarizing this data (Fig. 7)

	Lines 21-23. Please, indicate that collection of samples was done in 1961-1962.

	Done.

	Line 33. “Functional sieve elements are present yearlong”. Please, rephrase.

	Done. 

	Lines 48, 438. I don't like the phrase “cambial products”. I suggest “cambial derivatives” instead of it.

	We prefer to maintain products, because it’s not the same as derivatives. Derivatives are still undifferentiated cells that compose the cambial zone, while products indicate phloem and xylem. 

	Figure 3b. White arrows are hard to see.

	We made them yellow.



