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Dear Editor,
In a recent paper in Journal of Environmental Quality (Kleber 

and Lehmann, 2019), we expressed a number of concerns regard-
ing the continued use of the term humic substances as a label for 
the materials extracted from soil by alkali. We appreciate the 
interest in this topic and are pleased to continue the discus-
sion. We thank Maria De Nobili for taking the time to express 
alternative views that enrich the conversation. And we take the 
opportunity to clarify that our suggestion is not motivated by an 
intention to ban or censor terminology but by the concern that 
for a sizable segment of the scientific community, the term humic 
substances carries meaning far beyond the identification of a cer-
tain type of soil extract. To illustrate the nature of our concern, 
we point to examples from the recent literature, reflecting our 
basic premise that there remains a lack of clarity whether humus 
and humic substances are defined by extraction procedure or as a 
substance class that can be obtained without reference to alkaline 
extraction. For instance, one textbook will maintain that “Soil 
organic matter consists of two groups of compounds: nonhumic 
and humic substances” (Essington, 2015, p. 155), while another 
textbook (Sposito, 2016) does not make this distinction; in 
fact, it does not mention humic substances at all, other than as a 
quote in a problem set. The underlying dichotomy of viewpoints 
is increasingly acknowledged in soil organic matter science (Weil 
and Brady, 2017) but remains frequently overlooked in related 
disciplines.

Recommendations for definitions of humic substances in 
the literature range from “Humic substances are organic bio-
molecules with chemical structures which do not allow them 
to be placed into the category of non-humic molecules” (Bal-
dock and Broos, 2011) to “Humic substances are complex and 
heterogeneous mixtures of polydispersed materials formed 
by biochemical and chemical reactions during the decay and 
transformation of plant and microbial remains (a process called 
humification). . . . The precise properties and structure of a given 
[humic substance] sample depends on the water or soil source 
and the specific conditions of extraction” (International Humic 
Substances Society, 2019).
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While a plethora of suggestions to define humic substances 
can be found, a rigorous, unanimously accepted, chemical defi-
nition constraining the relevant molecular properties of humic 
substances does not exist. Consequently, the International 
Union of Pure and Applied Chemistry (IUPAC) does not rec-
ognize humic substances as a chemical category.

We therefore agree with De Nobili’s conclusion that “there 
is a need for a better definition of humic substances.” We posit 
that as long as the category “humic substances” remains tied to 
the alkaline extraction procedure, there may not be a productive 
way forward. If humic substances do exist in nature, then it must 
be possible to observe these substances with other, independent 
methods. If they make up a significant proportion of natural 
organic matter, it must be possible to elucidate their pathways 
of formation.

In our paper, we highlight our reservations about defining 
humic substances and advancing a “humic substance paradigm” 
based on an operational extraction procedure. For both logical 
and empirical reasons (compare Wershaw [2000] and Kleber 
and Lehmann [2019]), said paradigm is flawed (Wershaw, 2000) 
and, if used as the basis of mechanistic inference, will lead to false 
conclusions.

We agree with De Nobili’s well-argued observation that 
extraction procedures will always have method-specific restric-
tions; in fact, this insight is part of our argument. Often, 
extraction procedures will attempt to separate the entirety of a 
substance class (such as the procedures meant to extract DNA 
from soil) but will only extract a subset or even create a false posi-
tive. Clearly, as De Nobili points out, such restrictions must be 
recognized and reflected in attempts to assign biogeochemical 
meaning to the extracted materials.

As we have shown previously (Kleber and Johnson, 2010), 
alkaline extracts of organic matter are known to have ben-
eficial practical applications, but calling these materials humic 
substances invokes the humic substances paradigm (Wershaw, 
2000) with its underlying, obsolete conceptual baggage. Keep-
ing the term humic substances alive makes sense only when these 
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materials represent a category of organic compounds that can 
in some fashion be distinguished from other organic materials 
in the soil. Unfortunately, the alkaline extraction procedure is 
unable to achieve a rigorous, chemically expressible distinction 
of molecular properties.

Again, our motivation to engage in this discussion is not a 
misguided desire to stir up trouble. As the community continues 
the discussion, we always want to recognize that we are working 
on an issue that has been raised many times in the past (Waks-
man, 1936; Oades and Ladd, 1977; Wershaw, 2000; von Lützow 
et al., 2006) but that has evaded final clarification so far (Baveye 
and Wander, 2019), leaving us with the discrepancies between 
textbooks and definitions reported above.

The resulting state of conceptual confusion is undesirable for 
all of us and particularly detrimental to the next generation of 
soil scientists. Consequently, we will continue to contribute to 
any discussion that enhances the rigor of the nomenclature in the 
field, and we remain convinced that this desire unites us with all 
other scientists who aim for progress and an evolution of mean-
ingful paradigms.
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