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Received and published: 15 May 202 

 

We thank the reviewer1 for his/her assessment of our paper manuscript and the useful comments to 

improve the text. We have uploaded a pdf file as supplement that provides a response (in red color) 

to each of the comments suggested by the reviewer. This way we hope to guarantee a better 

readability. 

 

General remark: The authors present data from sprinkling experiment in three forest sites, 

performed during two different seasons, where they analyzed water flow and soil solution P con-

centrations. The paper is generally well-written and easy to follow, and the results are interesting.  

However,  from my point of view the motivation/objective of the paper is not yet properly 

addressed with the results.  This needs to be addressed before the manuscript can be published. The 

stated objective of this paper to quantify P losses via subsurface flow (abstract, as  well  as  l.   75  of  

introduction). This  sets  the  reader  up  to  expect  to  learn  about phosphorus fluxes.   More 

information on subsurface flow P losses would indeed be  very interesting, also for the land surface 

modelling community, which is struggling to incorporate P cycling into C, N models.  However, in the 

results no soil P fluxes [g Pm-2 time-1] are presented, only P concentrations [mg P L-1 water].  I 

suggest authors to bring the paper in line with the objectives. Firstly, in the introduction by 

introducing what are typical soil P stocks in forest ecosystems (see e.g. (Achat et al. 2016; Hou etal. 

2018)), and further what are orders of magnitude for P flux losses (e.g. in g P m-2yr-1) as determined 

by earlier studies (see e.g. (Vitousek 2004) and others authors would have to search the literature a 

bit here).   Perhaps also comparing to other Pfluxes in forest ecosystems such as dust deposition, 

rock weathering, etc. This will set the scene for talking about P fluxes in forest ecosystems. I’m 

guessing that the losses will be several orders of magnitude lower than the stocks, and it will have to 

be argued why (if?) they are still important. Secondly, no P flux data is presented in the results. Is it 

possible to multiply water flowby P conc. to get P flux? Why is this not done? 
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We agree that P-fluxes are an interesting theme. In fact, we are preparing another paper manuscript 

that is addressing this topic. In the paper we submitted here we want to describe the experimental 

setup and focus on P-concentrations, the nutrient flushing and the chemostatic behavior towards 

the end of the experiments. We argue that there is not much literature that presents soil-depth 

specific P concentrations in high temporal resolution from forest stands measured under field 

conditions why we think it is worth to present this data and have a separate paper on the fluxes. As 

a response to the reviewer we however will consider to reformulate the title to be clearer. 

 

The discussion should be developed further also.  How do the results from this study tie into what 

we already know about P cycling in forests, and P loss pathways? At the moment the discussion 

mostly explains the results, but it needs to go further to show readers what has been learned. Again, 

given the setup of the paper, the focus should be on P fluxes. What do the results mean in terms of 

fluxes? What do we learn about P cycling in forest ecosystems? 

We will revisit the discussion section and better address the topics suggested. P fluxes however are 

the topic of a second paper currently in preparation. 

 

Just thinking out loud (authors may choose to followup on this or not): Apart from the nutrient flush 

in the first 1-2 hours, P concentrations were relatively constant regardless of SSF. On a 

methodological note, does this imply that we can (roughly) approximate annual P losses via SSF 

given the water balance of the site and the soil solution P concentration? What would that imply in 

terms of annual P loss [g P m-2 yr-1] for these sites? How does that compare to the forest stocks and 

orders of magnitude that can be expected for other loss and input pathways such as dust deposition, 

weathering and erosion (Chadwick et al. 1999; Hartmann et al. 2014; Tipping et al. 2014; Aciego et 

al. 2017) ? 

We are developing similar thought and will support these with data analysis but this is subject of a 

different paper manuscript in preparation. 

 

Specific comments 

Title: This is up to the authors, but if they want their article to also reach hydrologists, the title (and 

abstract?) should be revised. A good portion of the results and discussion as well as the conclusion 
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focus on water flow, which I did not expect from reading the title.  E.g.  something along the lines o f 

“Beech forest stands sprinkling experiments: effects on sub-surface flow and phosphorus dynamics” 

We will consider changing or adapting the title to address a broader audience. A revision will also 

update the abstract. 

 

l.  23 Jumping on the “climate change” bandwagon here is unwarranted.  There is no discussion of 

climate change in the article.  Also, the data rather show that P conc. is constant and thus only 

dependent on water balance, right? 

The idea of this sentence was to put the paper in a very broad, general context but we agree that 

climate change is not a main theme in the following paper analysis. Still, precipitation is predicted to 

change as a consequence of climate change, and by this will have an effect on SSF and thus P-

transport. We will edit this part to be clearer. 

 

l. 29 How much P is in forest soils? How big are these losses? 

We will address P-stocks and fluxes in the second paper.  

l. 32 remove period after “SSF” 

We will address that 

l. 34 remove period after “nutrients” 

We will address that 

 

l.  45 The way this sentence is written makes it sound like it was done in this study.  I suggest to 

change tense to “has been” or state “in previous studies” 

We will address that 

 

l. 52 add “, USA” 

We will address that 

 

l. 54-62 This is too detailed and should be condensed 

We will address that 



4 
 

 

l. 66 “In biopores...” ? 

We will address that 

l. 74 “We performed....to capture potential differences in P fluxes.” However, in the research 

questions the focus is on dynamics of P concentrations. This should be aligned. 

We will address that 

 

l.   99 231 g at CON is very similar to 209 g at TUT, especially given heterogeneity inherent to soils. I 

don’t think you can argue that TUT is “less rich in soil P” than CON. 

We realize that the way we wrote the sentence is maybe misleading to the reader. We will state the 

P-content but not rank it relative to each other. 

 

l. 99 So that the reader can put these numbers into relation (is 209 – 678 g P m2 really a large range 

in P, justifying calling one P poor and the other P rich?), I again suggest presenting orders of 

magnitude ranges in soil P stocks in forests (see comment l. 29) 

We argue that between the MIT (ca. 700 g P m2) and the other two sites ( ca. 200 g P m2) there is a 

factor of >1/3. At least for forests in Central Europe this is a significant difference. However, we 

agree that we can avoid the terms “rich” and “poor” and talk about “higher” and “lower” instead. 

l.  102 Add period before “Bulk”.  I stop correcting spelling / grammar mistakes at this point,  but 

there are more in the remaining text.   Please proof read the next version carefully. 

We will work on this 

l.  136 I’m no expert here, but I’m guessing rain water is far from de-ionized.  How do you think using 

deionized water affected the results? Does that need to be discussed? 

Collecting 60.00 L of rainfall for the experiment was not an option. So, we were left with using 

groundwater from the drinking supply system. We argue that using untreated groundwater as 

sprinkling water would have been unacceptable from an experimental design point of view simply 

because it is an unnatural source of hydrochemical compounds (including P) to the system. We think 

that the term “deionized” might make some readers think of purified water like in a lab 

environment. To show that this was not the case, we had added in L 136 that the water had an 

electrical conductivity of 20 μS/cm. This is comparable to some natural rainfall. The 20 μS/cm is a 
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result of the efficiency of the industrial deionizer and processing 60.000 L of water. However, to 

avoid irritation, we will avoid the term “deionized water” as much as possible. 

 l. 170-177 Nice setup to let the reader now what to expect, look for and interpret in the results! 

That’s an example of great scientific writing . 

We appreciate your positive comment 

Table 1:  Please also add pH to the table.  pH is an important indicator of soil P forms and dynamics 

and may be important to explain the results, e.g. the difference between TUT, CON and MIT. 

We will add ph to Tab 1 

Fig. 1 and others: colors are not grayscale print-friendly: 

We argue to keep figures in color-scheme as showing all in gray scale is even harder to indicate the 

information included in the plots. 

Fig.  2 Very nice overview figure.  This makes it a lot easier to understand what was done. 

We appreciate your positive comment 

Fig 3. also this is a nice figure. I suggest to move spring before summer. I understand that spring 

experiments were carried out a year later, and that’s ok since you have the dates there and it can be 

noted in the figure caption. But it makes more sense to have the plots in seasonal order for 

interpreting the plots 

We consider changing the order of the final graphs. 

 

Section  3.4  It  would  have  been  interesting  to  measure  inorganic  and  organic  P  as opposed to 

only total P. 

We see the reviewer’s point but Ptot is the data that we have at hand. 

Results section 3.5:  multiypling conc.  by water flow = element flux.  Why not present these data in a 

section 3.5 “Soil P fluxes” 

We prepare a second paper that has the focus on P fluxes. 

l. 256-260 (p. 8-9): I’m not surprised that P conc. in the soil solution remains relatively constant.  If 

we consider the very fast turnover time of P in the soil solution of only seconds to minutes 

(Helfenstein et al. 2018). 

We will include this in the discussion 
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l.  300 What about biopores?  Is there evidence to suggest that CON and TUT have more earthworms 

or other large soil fauna 

Biopores can also make a contribution to preferential flow. We will address this in the text. Due to 

the low pH, there are no or only a few earthworms to be found at MIT and CON. In TUT, earthworms 

are present. However, due to the clay content, we consider it very likely that cracks originating from 

shrinking and swelling processes make the largest contribution to preferential flow.  

section 4.2 This section could be re-written to make it more focused.  At the moment there is a mix 

of rather trivial findings, such as that P stocks are higher in the forest floor than in the mineral soil, 

while the interesting things are not discussed in-depth enough. The discussion of P concentration 

dynamics should be better linked to existing literature, e.g. what is known about turnover time of P 

in the soil solution and phosphate buffering capacity. Phosphorus-buffering capacity (PBC) is defined 

as the ability of soil to moderate changes in the concentration of soil solution P (Beckett and 

White1964; Olsen and Khasawneh 1980; Barrow 1983; Pypers et al.  2006), and would be  interesting 

to bring in here. Soil solution P turnover, a related concept, has been shown to be negatively 

correlated with P conc.  in the soil solution (Helfenstein et al.  2018),which authors might consider 

discussing as well.  (i.e.  the more P in the soil solution(forest floor), the slower the turnover time; 

the less P in the soil solution (mineral soil),the faster the turnover time. 

Thank you for your valuable input. We agree that including the mentioned issues can improve the 

discussion. We will revise this section  

l. 347 As with the plots, I would take spring before summer. 

We consider to change this in the final version 

l.   364 not exactly true that you have six different experiments.   It’s one experiment carried out on 

three sites and at two time points. 

We will change this to be more precise 

l. 371 It’s quite well known that soil solution P concentrations are lower with increasing soil depth. I 

would rather focus on novel findings in the conclusion. 

We will rewrite the text 

l. 372 “it was especially strong...” What is it?l.   373 It is obvious that P concentrations are highest in 

the P-rich site.   Again,  the conclusion should focus on the novel findings. 

We will rewrite the text and remove parts that are meant to summarize the paper. 
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l. 374 “Particulalry high”. Please be concrete. How much higher? Are we talking 1.5x,2x or 10x higher 

than during the rest of the experiment? 

We will change this to be more precise 

l.  375 – 379 This is interesting and in my opinion the main finding of the study.  This should be 

placed more prominently and discussed appropriately. 

We will extend this part 

l.   380  Conclusion  not  supported  by  the  data.   There  was  no  discussion  of  climatechange in 

the article. 

The last sentence of the paper will be removed. 

l. 436 “DWD, 2010” please provide complete citation reference  

Will be completed 
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