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Manuscript Title: Multi-cooperation of soil biota in the plough layer is the key for conservation tillage to improve N availability and crop yield Manuscript Number: Soil-2020-2
The manuscript examines the influence of soil biota on coupling N mineralization with
soybean crop yield under conventional and conservation tillage regimes. Many studies
already existed in the literature, which investigated the influence of soil biota to soil N
mineralization using foodweb modeling (De Ruiter et al, 1993a, b; De Ruiter et al, 1994;
Hunt et al. 1987; Schon et al. 2013) approach in different ecosystems (grassland or
arable). In addition, other studies are also available in the literature who used production ecological calculation to study contribution of soil biota to N mineralization (Persson
et al. 1980; Persson 1983; Didden et al. 1994, de Goede et al. 2003, Van Vliet et al.
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2007; Rashid et al. 2014; Deru et al. 2019). Most of these studies are carried out
in the Netherlands and/other European countries however the current study investigated N mineralization and coupling that with crop yield under different tillage regimes
in China. Therefore, it would be a good addition to the scientific knowledge in this field.
However, there are many flaws in the parameters used to calculate N mineralization or
methodology that need to be considered carefully to make this manuscript acceptable
for the publication. Material and Methods What was the motive behind choosing 0-5
and 5-15 cm soil layer for soil biota sampling and N mineralization when the plow layer
for conventional tillage was 20 cm? For the latter case, tillage operation mixed the soil
layer of 0-20 cm. Why bulk density was recorded at 5 cm and 10 cm and not 0-5 and 515 cm soil depth? The difference in bulk density might affect the soil N mineralization.
Line 95, Zhang et al. (2019) used 40 kg N ha-1 in the soybean field. Moreover, there
might be atmospheric N deposition. Therefore, all or part of the N from the applied
fertilizer and/or atmospheric N deposition can be taken up by soybean and help to increase the yield of soybean, how this effect of N fertilization on crop N uptake/yield was
separated from N contribution by a different trophic group of soil organisms? Please
explain why N fertilizer (40 kg N ha-1) plot wAS considered as a suitable reference to
estimate background crop yield/N response. Line 107, please add the soil depth at
which temperature was recorded. Line 119, Why the mineral N before incubation was
measured and not after one week in the potential N mineralization method, ideally mineral N can be subtracted after 1 week of incubation. Since this time frame is used to
enumerate the biota activity at optimal temperature and moisture content. Therefore,
N mineralized during this time would be low and if this deleterious effects would not be
adjusted then this effect may lead to underestimation of N mineral from the soil (Bloem
et al. 1994). Line 148, please add the soil layer in cm where microarthropods were
extracted? If the soil sample were collected from 15 cm soil depth, from the current unit
it is not clear whether these organisms were extracted from 0-15 cm soil layer or 0-7.5
cm. How their contribution would be related to actual soil N mineralization from 0-5 and
5-15 cm? Although biota biomass from table 4 indicates the presence of these organC2

isms in 0-5 and 5-15 cm, this should be explained in the methodology, in which depth
actually the organisms were extracted. Earthworms were not present in this system or
these organisms were not sampled from this experiment. Most of the published studies indicated their significant contribution after bacteria and fungi to N mineralization, it
would be good to include their contribution in such systems. Table S3, Why actual C:N
ratio of the root of the soybean crop studied was not used. The currently used C:N ratio
of soybean root is much less than the actual C:N ratio of the soybean, see for example
(Kushwah et al. 2014; Redin et al. 2018). Such lower C:N ratio used in the calculation could lead to high N mineralization and hence overestimation of N mineralization
in this category. Table S4, values of biotic biomass were expressed in mg C m-2, but
I could not find the reference of Berg et al. (1998) to confirm the average C content
of 48% dry biomass used for microarthropods. For the nematodes biomass C, Ferris
(2010) also adjusted this 0.1 C factor by using the formula, Pt= 0.1 Wt/mt, where Pt,
Wt and mt are the C used in production, the body weight, and the cp class of taxon t,
respectively. However, these factors may also influence the C biomass which may lead
to over/underestimation of the biomass and therefore N mineralization by this group
of soil biota. The table S5, the contribution of N mineralization by a different group of
soil organisms, these result are the main result according to the objective of the study,
therefore can be moved to the main manuscript. Line 163, please add the data about
the number of taxa or abundance of soil organisms (nematodes and microarthropods
in supplementary information or main text). Line 250, No difference in soybean yield
among different treatments might be linked with the applied N fertilizer dose and/or
atmospheric N deposition. Moreover, can you please explain why the difference in soil
N mineralization among different treatments would not result in yield increment of soybean among different treatments? It seems yield was tended to be higher but did not
differ significantly among treatments. Would the presentation of crop N uptake rather
than crop yield explain the difference? Fig. S1a, the P-values presented in the figure
indicate that tillage, depth, and their interaction were significant, please use multiple
comparisons to differentiate the effects, if done already please add letters on the bar to
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differentiate the effect of the treatments within or between the two depths. These are
the main result, therefore, I suggest presenting them in the main manuscript rather than
supplementary information. Line 251, presenting the biomass or abundance data in
the main manuscript would add more value, therefore I would suggest adding this data
in the manuscript. Line 263, indicate that bacterivorous nematodes and omnivorouspredaceous nematodes contributed highest to N mineralization that was not the case
in Table S5. Can you please discuss this difference in detail in the discussion section?
Or I could not understand from the current formulation what do you mean? Fig. 1
The response ratio of soil N mineralized during the growing season and crop yield was
calculated, is that a fair comparison. Is it not better to use the response ratio of soil
N mineralization and crop N uptake? To check for the accuracy of modeling: did the
temporal variation in calculated N-mineralization rates correspond with the temporal
variation in measured N-mineralization rates (potential N mineralization)? I could not
see this in the manuscript. The main aim of the manuscript is to examine the influence
of soil biota on coupling N mineralization with soybean yield therefore the current fig. 1
did not meet the objective. Hence, I would suggest to also include the response ratio
of soil N calculated based on the modeling and soybean yield. Fig. 2, what is the
difference between mineralization N delivered by soil biota and of the contribution of
soil biota to soil mineralization N? Please clarify it. Discussion Line 285, In the case of
Holtkamp et al. (2011) bacteria and fungi contributed about 77% of the total N mineralized which is in line with Rashid et al. (2014), who estimated that the aforementioned
biota contributed to the 60% of the soil N mineralized. So, bacteria and fungi but not
the higher trophic groups were responsible for most of the soil N mineralization in their
systems. Even in your system Table S5, the contribution of fungi is the highest followed
by bacteria and there is an insignificant contribution to N mineralization is coming from
nematodes and microarthropods. What do you mean by the higher trophic group here?
Lines 328-330, why fungal pathways were dominated in the soil layer 0-5 and bacterial
pathways in the layer 5-15 cm in RT and NT tillage? Can you please mechanistically
explain how these pathways contributed to soybean yield? In lines 335-341, I expected
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the discussion on why the fungal pathways were dominated contributors of soybean
yield in 0-5 cm and bacterial pathways in 5-15 cm soil layer? Can you please discuss
further how and why these pathways were dominated in these layer under RT and NT
tillage operations. The manuscript uses modeling to estimate various fluxes of N in the
soybean. In the model, a lot of parameters were taken from literature rather than from
measurements in the actual sites. What the authors fail to discuss (and to mention), is
that there is a degree of uncertainty associated with any model. Each estimate based
on modelling equations comes with the error range. Depending on the model and the
parameter in question, this error range can be small or large. Therefore, a sensitivity
analysis should be carried out. Moreover, it needs to be mentioned, if any conclusions
are to be drawn based on model-derived numbers. A model estimate for any parameter
should never be presented as a single number without an error range. I encourage the
authors to reflect this in the Discussion and Conclusion. Please provide the error range
for the values you estimate based on models, and please adjust your Discussion of differences in soil N fluxes, and your Conclusions, to reflect the uncertainties associated
with modeling.
References De Goede, R.G.M., Brussaard, L., Akkermans, A.D.L., 2003. On-farm
impact of cattle slurry manure management on biological soil quality. NJAS - Wagen.
J. Life Sci. 51, 103–133. De Ruiter, P.C., Moore, J.C., Zwart, K.B., Bouwman, L.A.,
Hassink, J., Bloem, J., Vos, J.A.D., Marinissen, J.C.Y., Didden, W.A.M., Lebrink, G.,
Brussaard, L., 1993a. Simulation of nitrogen mineralization in the below-ground food
webs of two winter wheat fields. J. Appl. Ecol. 30, 95–106. De Ruiter, P.C., Veen, J.A.,
Moore, J.C., Brussaard, L., Hunt, H.W., 1993b. Calculation of nitrogen mineralization
in soil food webs. Plant Soil 157, 263–273. De Ruiter, P.C., Neutel, A.M., Moore, J.C.,
1994. Modelling food webs and nutrient cycling in agro-ecosystems. Trends Ecol.
Evol. 9, 378–383. Deru, J.G., Bloem, J., de Goede, R., Hoekstra, N., Keidel, H., Kloen,
H., Nierop, A., Rutgers, M., Schouten, T., van den Akker, J. and Brussaard, L., 2019.
Predicting soil N supply and yield parameters in peat grasslands. Applied soil ecology,
134, pp.77-84. Didden, W.A.M., Marinissen, J.C.Y., Vreeken-Buijs, M.J., Burgers,
C5

S.L.G.E., de Fluiter, R., Geurs, M., Brussaard, L.,1994. Soil meso- and macro-fauna
in two agricultural systems: factors affecting population dynamics and evaluation of
their role in carbon and nitrogen dynamics. Agric. Ecosyst. Environ. 51, 171–186.
Ferris, H.: Form and function: Metabolic footprints of nematodes in the soil food web,
European Journal of Soil Biology, 46, 97–104, doi: 10.1016/j.ejsobi.2010.01.003, 2010
Hunt, H.W., Coleman, D.C., Ingham, E.R., Ingham, R.E., Elliott, E.T., Moore, J.C.,
Rose, S. L., Reid, C.P.P., Morley, C.R., 1987. The detrital food web in a shortgrass
prairie. Biol. Fertil. Soils 3, 57–68. Kushwah, S.K., Dotaniya, M.L., Upadhyay, A.K.
et al. Assessing Carbon and Nitrogen Partition in Kharif Crops for Their Carbon
Sequestration Potential. Natl. Acad. Sci. Lett. Persson, T., Bååth, E., Clarholm,
M., Lundkvist, H., Söderström, B.E., Sohlenius, B., 1980. Trophic structure, biomass
dynamics and carbon metabolism of soil organisms in a Scots Pine Forest. Ecol. Bull.
419–459. Persson, H., 1983. Influence of soil animals on nitrogen mineralization in
a northern Scots pine forest. In: Lebrun, P., Andre, H.M., de Medts, C., GregoireWibo, Wanthy, G (Eds.), New Trends in Biology. Dieu-Brichart, Louvain-la-Neuve,
pp.117–126. Rashid, M.I., de Goede, R.G., Brussaard, L., Bloem, J. and Lantinga,
E.A., 2014. Production-ecological modelling explains the difference between potential
soil N mineralisation and actual herbage N uptake. Applied soil ecology, 84, pp.83-92.
Redin, M et al. Root and Shoot Contribution to Carbon and Nitrogen Inputs in the
Topsoil Layer in No-Tillage Crop Systems under Subtropical Conditions. Rev. Bras.
Ciênc. Solo [online]. 2018, vol.42 Schon, N., Mackay, A., Hedley, M., Minor, M., 2012.
The soil invertebrate contribution to nitrogen mineralisation differs between soils under
organic and conventional dairy management. Biol. Fertil. Soils 48, 31–42. Van Vliet,
P.C.J., van der Stelt, B., Rietberg, P.I., de Goede, R.G.M., 2007. Effects of organic
matter content on earthworms and nitrogen mineralization in grassland soils. Eur. J.
Soil Biol. 43, S222–S229. Zhang, Y., Li, X., Gregorich, E.G., McLaughlin, N.B., Zhang,
X.P., Guo, F., Gao, Y. and Liang, A.Z.: Evaluating storage and pool size of soil organic
carbon in degraded soils: Tillage effects when crop residue is returned, Soil & Tillage
Research, 192, 215–221, doi: 10.1016/j.still.2019.05.013, 2019.
C6

Please also note the supplement to this comment:
https://www.soil-discuss.net/soil-2020-2/soil-2020-2-RC1-supplement.pdf
Interactive comment on SOIL Discuss., https://doi.org/10.5194/soil-2020-2, 2020.

C7

