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Baveye (2021) provides a robust critique of the proposal 
by Lehmann et al.  (2020) that ‘researchers should embrace 
soil health as an overarching principle to which to contrib-
ute knowledge, rather than as only a property to measure.’ 
I would like to contribute to this discussion, making two 
points. The first is negative, reinforcing the reservations 
about soil health as an ‘overarching principle’ as set out by 
Baveye (2021). But the second is more positive, proposing 
that soil health has real value as a means of communication 
between soil scientists and non- specialists, especially politi-
cians and policy makers.

As set out by Baveye (2021), it seems meaningless to 
apply the term ‘health’ to soil without reference to a specific 
use or function expected of that soil. The same may be said of 
soil ‘quality’, a term that gained popularity among some soil 
scientists about 20– 30 years ago (e.g. Karlen, et al., 1997) and 
was recently discussed in detail by Bünemann et al. (2018). 
For example, a soil that forms the basis for a forest eco-
system will almost certainly contain low concentrations of 
readily available plant nutrients and may well have an acidic 
pH. Within this context, it would certainly be regarded as 
‘healthy’ or of high ‘quality’, but if an area of the same soil 
was used for growing horticultural crops it would be regarded 
as unhealthy and would require additions of lime and nutri-
ents to achieve satisfactory results. Another soil may have 
been formed from calcareous parent material and provide the 
basis for a forest ecosystem comprising a different population 
of trees and shrubs that thrive under alkaline conditions: one 
would hardly conclude that this ecosystem, and its underlying 
soil, is either healthier or less healthy than that in the more 
acidic conditions. Similarly, within agricultural uses of soils, 
different crops require different soil characteristics such as 
pH, nutrient status or physical conditions: think lettuces, win-
ter wheat and grapevines. As suggested by Powlson (2020), 
perhaps the concept of soil ‘suitability’ for different uses or 

functions, introduced by soil surveyors in the 1960s (Bibby 
& Mackney, 1969; Klingebiel & Montgomery, 1961), is more 
helpful.

Effective communication between soil scientists and 
non- specialists is extremely important, especially because 
there is evidence that many soils globally are suffering from 
degradation or pollution caused by a range of human activi-
ties (FAO & ITPS, 2015; Lal, 2020). My observation is that 
the term ‘soil health’ achieves resonance with those who 
are not specialists in the study of soil, especially politicians 
and policy makers. As an example, the UK Government's 
recent 25 Year Environment Plan refers specifically to soil 
health (UK Government, 2018). To my knowledge, this is 
the first occasion that soils have received this degree of 
attention from UK policy makers. Similarly, national or 
regional soil health initiatives of various types are now in 
place in many parts of the world including India (https://
www.india.gov.in/spotl ight/soil- healt h- card#tab=tab- 1), 
USA (https://www.nrcs.usda.gov/wps/porta l/nrcs/main/
soils/ health) and the US States of California (www.cdfa.
ca.gov/oefi/healt hysoils) and New York (https://blogs.
corne ll.edu/soilh ealth initi ative). In 2020 the European 
Union initiated a policy focus on ‘soil health and food’ 
(https://ec.europa.eu/info/horiz on- europ e/missi ons- horiz 
on- europ e/soil- healt h- and- food_en). The enthusiasm of 
those in the policy arena for the term ‘soil health’ may be 
because they mistakenly think it represents a welcome sim-
plification compared to the tedious complexity to which soil 
scientists often revert. It may be misunderstood by them as 
implying that it is fairly simple to assess the state of soil, 
perhaps just using a single measurement. I have even heard 
the term ‘dipstick’ used by a politician, perhaps thinking 
that something like a thermometer or pH probe can be used 
to assess soil health. Even though these possible (or likely) 
implications are misleading, if using the term soil health 
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is effective in communicating with those having the abil-
ity to influence land- use decisions or the management of 
soils, then it is logical to use it. The alternative is likely 
to be that these people have little interest in soil, leading 
to an absence of policies promoting the good management 
of soils. Another alternative is that they will listen to pres-
sure groups, who are certainly using the term; see Giller 
et al. (2021) for a discussion of this in relation to organic 
agriculture and regenerative agriculture. There is there-
fore a risk that policies affecting agriculture and land use 
could be overly influenced by the agendas, or prejudices, 
of particular groups rather than on balanced scientific un-
derstanding. For all of the above reasons, I recommend that 
soil scientists embrace the term ‘soil health’ wholeheart-
edly and use it enthusiastically where appropriate!

However, we should recognise that the term is simply a 
first step in a conversation— a means of catching the listener's 
attention, somewhat equivalent to a newspaper headline or a 
handshake (or elbow bump in these COVID times). Janzen 
et al. (2021) regard the term as a metaphor, a means of illu-
minating a subject that is inherently complex and unfamiliar 
to the hearer. If conversations with decision makers are to 
be usefully taken further, they will inevitably have to prog-
ress into more complex and nuanced considerations. These 
might include ways of maintaining or increasing soil carbon 
content (Lal, 2020; Martin et al., 2021; Poulton et al., 2018), 
addressing trade- offs between different greenhouse gas 
emissions resulting from altered management practices 
(Guenet et al., 2021; Lugato et al., 2018; Pärn et al., 2018), 
the significance of changes in soil biological populations 
(Bacq- Labreuil et al., 2020), or the risk of soil erosion and 
the sustainability or otherwise of specific practices (Evans 
et al., 2020). Even if using the term soil health is helpful as a 
first step in such discussions, there is no escape from delving 
into greater detail or complexity at the subsequent stage.

The programme now known as the Comprehensive 
Assessment of Soil Health (https://soilh ealth.cals.corne 
ll.edu), developed by Cornell University, is well established 
and has provided a soil testing service to farmers for several 
decades. It is based on a suite of chemical, physical and bio-
logical measurements, and the farmer is given data on each 
of these. In addition, an overall ‘soil health score’ is given, 
derived by averaging the individual measurements. However, 
it is noteworthy that the developers of this system appear to 
place more weight on the individual measurements than the 
overall score. In the Handbook giving details of the system 
(Moebius- Clune et  al.,  2016), after describing the ‘overall 
score’ it is stated that ‘….. it is of greater importance to iden-
tify which particular soil processes are constrained in func-
tioning or suboptimal, so that these issues can be addressed 
through appropriate management. Therefore the ratings for 
each indicator are more important information’. Thus, even 
in this well- established and respected soil health assessment 

system, ‘soil health’ appears to be used mainly as an umbrella 
term to summarise the suite of individual measurements.

Similarly, it is noticeable from the farming press and from 
farmers’ interactions on social media that many farmers have 
adopted the use of soil health terminology. However, it is 
equally clear that they use it as an umbrella term and rapidly 
move on to detailed discussion of specific soil characteristics 
and management practices appropriate for the context. In this 
respect, and many others, scientists can learn from farmers. 
If it helps with communication, then certainly use the term 
‘soil health’ as shorthand, or an entry- point to consideration 
of a more specific ensemble of soil issues, functions or mea-
surements. But do not waste effort in attempting to turn soil 
health into an art form or in trying to convince ourselves, or 
others, that it is a profound scientific principle.

DATA AVAILABILITY STATEMENT
Data sharing not applicable to this article as no datasets were 
generated or analysed during the current study.

ORCID
David S. Powlson   https://orcid.org/0000-0001-8776-2339 

REFERENCES
Bacq- Labreuil, A., Neal, A. L., Crawford, J., Mooney, S. J., Akkari, 

E., Zhang, X., Clark, I. & Ritz, K. (2020). Significant structural 
evolution of a long- term fallow soil in response to agricultural 
management practices requires at least 10 years after conver-
sion. European Journal of Soil Science, 72, 829– 841. https://doi.
org/10.1111/ejss.13037

Baveye, P. C. (2021). Soil health at a crossroad. Soil Use and 
Management (in press). https://doi.org/10.1111/sum.12703

Bibby, J. S. & Mackney, D. (1969). Land use capability classification. 
Soil Survey of England and Wales. Technical Monograph, 1, 145.

Bünemann, E. K., Bongiorno, G., Bai, Z., Creamer, R. E., De Deyn, G., 
de Goede, R., Fleskens, L., Geissen, V., Kuyper, T. W., Mäder, P., 
Pulleman, M., Sukkel, W., van Groenigen, J. W. & Brussaard, L. 
(2018). Soil quality: A critical review. Soil Biology & Biochemistry, 
120, 105– 125. https://doi.org/10.1016/j.soilb io.2018.01.030

Evans, D. L., Quinton, J. N., Davies, J. A. C., Zhao, J. & Gover, G. 
(2020). Soil lifespans and how they can be extended by land use 
and management change. Environmental Research Letters, 15, 
0940b2. https://doi.org/10.1088/1748- 9326/aba2fd

FAO and ITPS. (2015). Status of the World’s Soil Resources (SWSR) 
–  Main Report. Food and Agriculture Organization of the United 
Nations and Intergovernmental Technical Panel on Soils.

Giller, K. E., Hijbeek, R., Andersson, J. A. & Sumberg, J. (2021). 
Regenerative agriculture: An agronomic perspective. Outlook on 
Agriculture (in press), https://doi.org/10.1177/00307 27021 998063

Guenet, B., Gabrielle, B., Chenu, C., Arrouays, D., Balesdent, J., 
Bernoux, M., Bruni, E., Caliman, J. P., Cardinael, R., Chen, S. 
& Ciais, P. (2021). Can N2O emissions offset the benefits from 
soil organic carbon storage? Global Change Biology, 27, 237– 256. 
https://doi.org/10.1111/gcb.15342

Janzen, H. H., Janzen, D. W. & Gregorich, E. G. (2021). The ‘soil health’ 
metaphor: Illuminating or illusory? Soil Biology and Biochemistry 

 14752743, 2021, 3, D
ow

nloaded from
 https://bsssjournals.onlinelibrary.w

iley.com
/doi/10.1111/sum

.12721 by N
ational A

gricultural L
ibrary, W

iley O
nline L

ibrary on [24/11/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://soilhealth.cals.cornell.edu
https://soilhealth.cals.cornell.edu
https://orcid.org/0000-0001-8776-2339
https://orcid.org/0000-0001-8776-2339
https://doi.org/10.1111/ejss.13037
https://doi.org/10.1111/ejss.13037
https://doi.org/10.1111/sum.12703
https://doi.org/10.1016/j.soilbio.2018.01.030
https://doi.org/10.1088/1748-9326/aba2fd
https://doi.org/10.1177/0030727021998063
https://doi.org/10.1111/gcb.15342


   | 405 COMMENTARY

(accepted). https://doi.org/10.1016/j.soilb io.2021.108167. (In 
press)

Karlen, D. L., Mausbach, M. J., Doran, J. W., Cline, R. G., Harris, R. 
F. & Schuman, G. E. (1997). Soil quality: A concept, definition 
and framework for evaluation. Soil Science Society of America 
Journal, 61, 4– 10.

Klingebiel, A. A. & Montgomery, P. H. (1961). Land- capability classi-
fication. Agric Handbook No. 210. US Department of Agriculture 
Soil Conservation Service.

Lal, R. (2020). Managing soils for resolving the conflict between ag-
riculture and nature: The hard talk. European Journal of Soil 
Science, 71, 1– 9. https://doi.org/10.1111/ejss.12857

Lehmann, J., Bossio, D. A., Kögel- Knabner, I. & Rillig, M. C. (2020). 
The concept and future prospects of soil health. Nature Reviews 
Earth & Environment, 1, 544– 553. https://doi.org/10.1038/s4301 
7- 020- 0080- 8

Lugato, E., Leip, A. & Jones, A. (2018). Mitigation potential of soil 
carbon management overestimated by neglecting N2O emissions. 
Nature Climate Change, 8, 219– 223. https://doi.org/10.1038/
s4155 8- 018- 0087- z

Martin, M. P., Dimassi, B., Dobarco, M. R., Guenet, B., Arrouays, D., 
Angers, D. A., Blache, F., Huard, F., Soussana, J.- F. & Pellerin, 
S. (2021). Feasibility of the 4 per 1000 aspirational target for 
soil carbon. A case study for France. Global Change Biology 
(in press).

Moebius- Clune, B. N., Moebius- Clune, D. J., Gugino, B. K., Idowu, 
O. J., Schindelbeck, R. R., Ristow, A. J., van Es, H. M., Thies, J. 
E., Shayler, H. A., McBride, M. B., Kurtz, K. S. M., Wolfe, D. W. 

& Abawi, G. S. (2016). Comprehensive assessment of soil health 
–  The cornell framework, Edition 3.2. Cornell University.

Pärn, J., Verhoeven, J. T. A., Butterbach- Bahl, K., Dise, N. B., Ullah, 
S., Aasa, A., Egorov, S., Espenberg, M., Järveoja, J., Jauhiainen, 
J. & Kasak, K. (2018). Nitrogen- rich organic soils under warm 
well- drained conditions are global nitrous oxide emission hotspots. 
Nature Communications, 9, 11351.

Poulton, P., Johnson, J., Macdonald, A., White, R. & Powlson, D. 
(2018). Major limitations to achieving “4 per 1000” increases in 
soil organic carbon stock in temperate regions: Evidence from 
long- term experiments at Rothamsted Research, United Kingdom. 
Global Change Biology, 24, 2563– 2584. https://doi.org/10.1111/
gcb.14066

Powlson, D. S. (2020). Soil health— Useful terminology for communi-
cation or meaningless concept? Or both? Frontiers of Agricultural 
Science and Engineering, 7, 246– 250. https://doi.org/10.15302/ 
J- FASE- 2020326

UK Government. (2018). A Green Future: Our 25 year plan to improve 
the environment. https://www.gov.uk/gover nment/ publi catio ns/25- 
year- envir onmen t- plan.

How to cite this article: Powlson DS. Is ‘soil health’ 
meaningful as a scientific concept or as terminology?. 
Soil Use Manage. 2021;37:403– 405. https://doi.
org/10.1111/sum.12721

 14752743, 2021, 3, D
ow

nloaded from
 https://bsssjournals.onlinelibrary.w

iley.com
/doi/10.1111/sum

.12721 by N
ational A

gricultural L
ibrary, W

iley O
nline L

ibrary on [24/11/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.soilbio.2021.108167
https://doi.org/10.1111/ejss.12857
https://doi.org/10.1038/s43017-020-0080-8
https://doi.org/10.1038/s43017-020-0080-8
https://doi.org/10.1038/s41558-018-0087-z
https://doi.org/10.1038/s41558-018-0087-z
https://doi.org/10.1111/gcb.14066
https://doi.org/10.1111/gcb.14066
https://doi.org/10.15302/J-FASE-2020326
https://doi.org/10.15302/J-FASE-2020326
https://www.gov.uk/government/publications/25-year-environment-plan
https://www.gov.uk/government/publications/25-year-environment-plan
https://doi.org/10.1111/sum.12721
https://doi.org/10.1111/sum.12721

