Dear Editor and Reviewers,

Thank you for the careful review and insightful feedback on our manuscript “Discrepant
long-term nitrogen mineralization in soil at early and later period after fertilization”
(egusphere-2024-330). We are grateful for the two anonymous reviewers for the many
constructive and valuable comments for us to improve the quality and clarity of our
manuscript. These reviews made us realize that we missed some key information or not
justify many points well that have caused many concerns or confusions. We believe we
can significantly improve the paper and can address each of the comments in a revised
version of the manuscript. One of the main reasons is that the paper reports findings
from long-term field experiment up to ~ 30 years and from different geographical
locations and no such studies existed in our knowledge; thus, it will fill many
knowledge gaps regarding what effects of long-term organic (manure in this case)
amendments as a nutrient source have on soil carbon, nitrogen and other nutrients and
implications on soil ecosystem functions, nutrient management, and environmental
aspects. We realize that we can achieve these by making our best efforts, which was not
done well previously. Thus, we would like to request sometime to address the reviewers’
comments and be able to achieve much more with the data. In the revision, we will
ensure to provide a clear rationale to elucidate the significance of long-term N
mineralization study, an abstract that is precise and substantive, a detailed exposition of
the experimental design and its significance, examine the data, and synthesize all
information for reporting results clearly, making meaningful discussions, and drawing
concrete conclusions. We will address the English writing and grammatical issues. Our
response or intent to revise the paper are listed below in dark-blue text following each

comment:

Dear Editor,

It is evident that understanding about soil N turnover must be improved, especially for
agricultural systems to drive it towards sustainability path. Here authors have shown
the long term effect of fertilization especially, organic fertilization increases nitrogen

availability and a complex interaction of climate and soil variables affect LT-Nmin,



different over different period of time. Based on following reasons I suggest to reject

the paper in its current format.

1. All sites are in different location and posses different fertilization regimes. The
complexity of it might have considerable effect on TN and AN and eventually, LT-
Nmin. For e.g, basal fertilization seems not done in all sites and it can highly impact
on AN especially because AN is highly dynamic and in the absence of plant there
are high possibility of it leaching underground and or to surface water mainly due
to precipitation event. Additionally, the exact soil timing along with field conditions
has not been reported which make difficult to asses the difference between sites. A

sign of unclear method presentation.

We agree that the different study sites with many varying factors (locations, climatic
conditions, and fertilization practices, etc.) add difficulties and challenges for exact
same treatments being applied, type of crops, processes that impact the fate of N etc.
However, the differences in the study sites also bring us the advantages to reveal
similarities and differences in the outcome of the same treatment or approach in
replacing mineral N fertilizer with manure. We should have made it clear that the same
treatment at the different sites were not exactly the same in nutrient application amount
and time, but fertilization rates were based on the common practice locally used rates
for high yield, which were from years of experience and served as the base of
application rate. Then the same treatments at the different sites referring to the same
proportion of organic (manure) N source. In this way, it will make the specific numbers
and when the fertilizers used such as base or no base less relevant.

Further all soil samples were collected immediately after harvest in the autumn, around
end of September to early October, depend on the site. We apologize for not making
this clear in the previous version of manuscript, hope the reviewer agree with our
reasoning, and will make sure to significantly improve the methodology for clarity. To
summarize, the soil AN and TN content used in the estimation of LT-Npi, were obtained
after harvest in the fall, which provide the N status at the end of the plants growing
cycle, enabling an evaluation of changes (accumulation or depletion) affected by
fertilization regimes that allows us to examine long-term effects on soil N availability.

We will do our best to revise the method presentation to ensure clarity and coherence.



2. Agreeing with the previous reviewer, the use of term "residual N" is difficult to grasp.

An assumption has been made and reported in the abstract but introduced in method.

We will revise the text to include an explanation of the term "residual N" such as: we
will replace the “residuary” effect to “residual” effect, and include an explanation of
the term “residual effect”. The residual effect refers to the circumstance wherein
immobilized nitrogen and NH4'—N fixed to mineral and organic components may not
be readily available to the crop immediately after the application of fertilizers (Serensen
and Jensen, 1995; Serensen and Amato, 2002) while can be utilized by subsequent crops,

a phenomenon known as the residual effect.

3. Can really a slope between TN and AN represent the true LT-Nmi» and with two data
points over a one year period? especially when we know AN is highly dynamic and it
is even more difficult to judge if background information (sampling timing, field

conditions) about AN assessment is lacking.

We agree that long-term nitrogen mineralization may not be exactly represented by the
slope between TN and AN. This research is based on our observation from the long-
term fertilization experiments where we observed an increase in both soil total nitrogen
and available nitrogen across multiple years. We reasoned that AN changes are from
mineralization of organic matter which can be presented by the increased TN from
manure application. Consequently, we leveraged multi-year soil AN and TN data to
establish their linear regression relationship, and defined the slope as LT-Nuin, which
could reflect how much TN was converted into AN during the accumulation process of
soil nitrogen.

The sample time and reasons why were explained earlier. Basically, assuming all other
processes are resulted in similar fate of pathway, the AN determined represented the net

change in soil AN. The assumptions and explanations will be added to methodology.

Other aspects that i found critical are listed below:

1. "Nutrients (N, P, and K) in the stover, however, were not counted towards N
applications because changes in their availability with time were not recorded."
While is is understandable about the difficulty to estimate the NPK in stover over a

long period of time because or resources but it is scientifically correct to accept that



they could have contributed substantially to soil TN and AN and not accounting

them could lead to incorrect estimation of TN and AN.

We agree that stover return does bring a lot of nutrients (N, P, and K) into soil over a
long period of time. In this study, we just didn’t count them in the nutrient input in
fertilization amount calculations. The measured total and available nitrogen in the soil
after crop harvest does include their effects. We will clarify this and indicate possible
additional amount of nutrients were introduced from the stover return treatments and

incorporate the findings in our discussion.

2. The method section could have been improved a lot, especially regarding soil
sampling, fertilization regimes and sample handling. All the sites at different location
has different management practices and a clear and easy to follow text would have been
very much helpful. Also, author could have considered presenting method that are basic
in the first place, for e.g., plot design, size, and number and then with more detail about

experiment.

Yes, we have realized the need for significant improvement in the method section as the
reviewers indicated. We will provide detailed description of soil sampling, fertilization
regimes, and sample handling procedures, plus reasoning and possible effects on results
etc. We will reorganize the study method by initially outlining fundamental aspects such
as plot design, size, and number, followed by a more comprehensive description of the

experiment.

3. Differences in soil LT-Nmin between the first decade and later period of fertilizer
application and the factors influencing these changes. Here is the first time that 1 am
seeing the use of term "first decade" and "later period". I think a sufficent information

about what they are and which period of time they refer to should be in method section.

The experiments were conducted at different location and also during different time
periods, some started in 1982 and others in 1990. We segmented the experimental data
from 21 to 29 years into two phases: the first 10 years and after 10 years, which are the
common terms most would accept we think. The reason is that we observed significant

shift in the LT-Nmin during those two different time frames. We will revise it and make



the explanation about it in the revised manuscript.

4. the enhanced autotrophic nitrification may have led to higher N loss, is a N loss can
be used as framework for fertilizer management to maximize N use efficiency and N

retention in agricultural soils. i am not sure about it.

These were not written clearly apparently, and we will revise it.

Therefore, my suggestion is to reject the paper in its current form mainly because of the
complexity with fertilization regime which are very different in all sites and soil
sampling timing which is not provided in a clear manner and I believe they both can
have considerable impact on TN and AN leading to uncertain estimation of LT-Nmin,

and thus to incorrect conclusions.

We truly appreciate the in-depth review by the reviewers that have made us realize
several key problems with previous versions of the manuscript. Our apology for the
frustration that reviewers might have experienced while reading our paper. We are
confident, however, about addressing all the issues raised by the reviewers. We will
carefully address each of the comments in our revision. We will reexamine the paper
holistically to improve its overall quality, present the scientific information clearly and
accurately, and hopefully deliver some scientific findings that help advance
understanding of the fate of N under different fertilization regimes that can be used in

management.



