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Soil, the most basic among all natural 
resources and essential to provision-
ing of numerous ecosystem services 

(ESs) that are critical for human well-being 
and nature conservancy, is prone to deg-
radation because of land misuse and soil 
mismanagement. The ever-increasing im-
pact of anthropogenic activities has raised 
environmental concerns since the 1960s 
(Carson 1962; Peterson 2001; Plumwood 
2001; Kureethadam 2017; Moore 2017). 
However, threats to the environment are 
not only the anthropogenic impacts, but 
also a fundamental change in the relation-
ship between humans and the terrestrial 
system with far-reaching and uninten-
tional impacts on natural and social pro-
cesses (Moyses and Soares 2019), along 
with exacerbated risks of soil degradation 
(figure 1).

It is argued that the finite soil resource 
is prone to risks of anthropogenic degra-
dation, which are aggravated by the cur-
rent and projected climate change (IPCC 
2019). Human use directly affects 70% of 
the global ice-free land surface estimat-
ed at 1.31 × 108 km2 (5.057 × 107 mi2). 
About 30% of ice-free land or 3.93 × 107 

km2 (1.517 × 107 mi2) may be affected by 
human-induced degradation and is un-
dermining the well-being of two-fifths 
of humanity (~3.2 billion people), which 
may trigger mass human migration and 
increasing conflicts (IPCC 2019; IPBES 
2018). Among principal causes of soil deg-
radation are rapid expansion and unsus-
tainable management of agroecosystems 
(e.g., crop lands and grazing lands). 

War extends beyond the confronta-
tion between nations or communities—it 

decimates an often-overlooked third party, 
nature, encompassing soil, vegetation, and 
wildlife. Modern warfare, involving heavy 
machinery and missiles containing heavy 
metals and other explosive devices, has se-
vere adverse effects on soil properties and 
processes. Solokha et al. (2023) reported 
that areas affected by the Russian-Ukrai-
nian war showed increased contents of 
heavy metals (manganese [Mn], iron [Fe], 
cobalt [Co], copper [Cu], cadmium [Cd], 
chromium [Cr], lead [Pb], and nickel [Ni]) 
in soils of the shelled areas compared to 
those of the nonshelled. Solokha and col-
leagues observed that shelling increased 
soil pollution, and intense fighting reduced 
greenness of the vegetation. Restoration of 
the war-polluted soil and healing of nature 
occur at decadal or generational scale. The 
toll on nature is staggering, and yet, the si-
lent suffering of the environment remains 
largely ignored, deprived of its rightful ac-
knowledgment and consideration.

Because soil is a major reservoir of fresh 
water, its degradation also leads to water 
scarcity, which is exacerbated in the global 
south. The drought/flood syndrome af-
fected more than 3 billion people and 
caused economic damages of more than 
US$780 billion worldwide over the two 
decades from 2001 to 2020 (UNESCO 
2023). Zhang et al. (2023) reported that 
the Southern Hemisphere has dominated 
the declining trend in global water avail-
ability between 2001 and 2020, including 
in South America, southwestern Africa, 
and northwestern Australia. Soil degrada-
tion and human survival are codependent 
and inextricably connected. Recognizing 
this interdependence emphasizes the ur-
gency of adopting sustainable land man-
agement practices as an imperative for 
safeguarding human well-being.

Figure 1
Links between human population, environmental issues, food insecurity, and 
agricultural problems.
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Thus, in addition to the focus on bio-
physical processes that affect soil health 
and its dynamics, attention must also be 
given to the soil-human relationship that 
leads to the care and stewardship of this 
finite and fragile but precious resource 
(Peterson 2016; Pigott 2021). More and 
more attention must be given to spiritual 
practices associated with biodynamics and 
site-specific practices, which pay attention 
to soil biota through both spirituality and 
scientific considerations (Steiner 1924). 
Religious beliefs and use of approaches 
that include spirituality may enable hu-
manity to process their deep emotions and 
existential questions related to anthropo-
genic climate change (Pihkala 2018). Such 
an approach would also address eco-anx-
iety, which refers to descriptions of dif-
ficult emotions and mental states arising 
from environmental factors and human 
understanding about them (Pihkala 2018). 
Therefore, the objective of this article is to 
discuss the spiritual aspects in the context 
of the need for understanding the human-
soil relationship to promote stewardship of 
the most essential among natural resources.

SOIL, SPIRITUALITY, AND STEWARDSHIP
The growing and complex problem of 
soil degradation, with its impact on hu-
man well-being and nature conservancy, 
may need more than just the biophysical 
or technological solutions. A broader ap-
proach may be necessary to address this 
issue. However, spiritual knowledge and 
practices do not comfortably fit with 
technoscientific and productivity accounts 
of soil health and its management (Pigott 
2021). Despite the growing realization 
about the importance of spiritual elements 
to sustainable management of finite and 
fragile soil resources, there is a tendency 
to neglect discussion of these aspects. This 
article considers only the largest, Western 
thought-influencing religions, and in so 
doing limits its focus to Abrahamic and 
Vedic religions. Buddhism concepts may 
be similar to those of Vedic religions; how-
ever, North and South American Indige-
nous beliefs and those of African and other 
traditional cultures are not discussed.

The common phrase “from dust to 
dust” in the Biblical book of Genesis is 
respected by believers of Judaism, Christi-

anity, and Islam. This phrase highlights the 
basic concept that human beings originate 
from and return to the soil. Indeed, the 
idea of stewardship of soil is the common 
theme among all major world religions 
(Lal 2013). As a spiritual dimension of sus-
tainable agriculture, soil is considered as a 
sacred resource (Van Wieren 2016). Thus, 
religion and religious values can also con-
tribute to responsible stewardship of land 
in general (Hitzhusen et al. 2013) and of 
soil in particular (Lal 2013). In religious 
terms, stewardship means “caring for God’s 
creation.” In other words, civil title to own-
ership of a land does not mean that it can 
be manipulated as desired by the owner 
without any consideration beyond one’s 
own interests. Simply put, there is no such 
thing as absolute ownership of land because 
it belongs to God and no one else. How-
ever, ownership of land implies responsibil-
ity for judicious use and prudent care so 
that its ability to generate ESs is sustained 
in perpetuity. Stewardship also implies that 
ESs provisioned by soil are God’s gift for 
present and future generations, and that soil 
must be handed over to the future genera-
tion better than it was received by the pres-
ent owner from previous generations (Lal 
2013). Therefore, demands of the present 
generation must be appropriately adjusted 
so that needs for the coming generation are 
not jeopardized through land misuse and 
soil mismanagement. 

These beliefs of Judeo-Christian eth-
ics (Leopold 1987; Gore 1993; Wunderlich 
2004) are in accord with Vedic scriptures, 
which state vasudhaiva kutumbakam or that 
“world is one family” (Lal 2022). These con-
cepts imply that soil health, and its capacity 
to generate ESs, must be protected, restored, 
and enhanced (Hitzhusen et al. 2013). 

SPIRITUAL AND ENVIRONMENTAL CRISIS
Environmental crisis is represented by the 
extent and severity of soil degradation af-
fecting one-third of the planetary land 
areas (IPCC 2019), decline in quality and 
renewability of water (Gleick 1998), ac-
celerated global warming (IPCC 2022), 
and extinction of species (Raven and 
Wagner 2021). The environmental crisis, 
widely identified as a spiritual crisis (Gore 
1993; Thompson 2017; Wirzba 2023), is a 
long-term threat to planetary health and 

nature’s well-being because of dualism be-
tween humanity and nature (White 1967). 
Indeed, the current environmental crisis is 
the canary in the mineshaft of modern so-
ciety (Coates 2003).

If soil and environmental degradation 
are spiritual crises, the problems cannot 
be solved only by scientific, technological, 
economic, or political approaches (Ide et 
al. 2020). Spiritual and religious approaches 
are also critical to effectively addressing the 
basic problem that has plagued the planet 
and thus humanity since the transforma-
tion of natural landscapes to agroecosys-
tems and that has been exacerbated since 
the onset of Industrial Revolution circa 
1750. The problem has been aggravated by 
prioritizing human needs over nature rath-
er than living in harmony and symbiosis 
with nature. Living in symbiosis with na-
ture also implies that scientific and techno-
logical innovations are even more impor-
tant and essential than ever before because 
Earth’s finite resources (e.g., soil, biodiver-
sity, air quality, water renewability) must be 
protected, restored, and sustained forever.

In Laudato Si’, Pope Francis (2015) em-
phasized the importance of integral ecol-
ogy and emphasized the need of seeking 
comprehensive solutions based on inter-
actions within natural systems themselves 
and with social systems. Indeed, Pope 
Francis urged that humanity is not faced 
with two crises (environmental and so-
cial) but only with one complex but also 
harmonious crisis, which comprises both 
strongly interacting components. There-
fore, any effective strategy must involve an 
integrated approach to combating poverty, 
restoring dignity, and protecting nature 
(Pope Francis 2015). It is thus futile to 
have a long list of problems, each with a 
separate list of solutions. Herein also lies 
the basis of Schwartz’s (2020) argument 
that “solar panels, electric cars and car-
bon taxes get nowhere close to address-
ing the underlying causes of our complex 
social-environmental challenges.” Adopt-
ing nature-friendly innovations is a step in 
the right direction only if social-environ-
mental challenges are not ignored. It is not 
a question of either/or; both approaches 
are essential to addressing the complex is-
sue. Indeed, humanity is in dire need of 
innovative strategies that are simultane-
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ously holistic, systemic, comprehensive, 
and above all, nature-friendly.

Thus, there is a need to “emphasize 
religious virtues that favor sustainable re-
source use and key developments that have 
prompted fruitful dialogue between ecolo-
gists and religious believers” (Hitzhusen 
and Tucker 2013). Further, alliance be-
tween scientists and spiritual leaders may 
strengthen cooperation among them to 
promote stewardship of soil and other finite 
natural resources (Hitzhusen et al. 2013), 
including fresh water and biodiversity.

SOIL AS LIVING ENTITY
Rather than an inert material subject to 
human use, there is a growing understand-
ing of the soil as a living entity. This in-
creases human-soil affections through de-
velopment of a sense of shared aliveness 
(Bellacasa 2019). As a living entity, soil 
has rights (Lal 2019) and intrinsic value 
such as that for sequestration of atmo-
spheric carbon (C) (Lal 2013). Therefore, 
humans, as stewards of soils, have respon-
sibilities to protect and restore soil’s in-
trinsic value both for human well-being 
and nature conservancy (Minami 2020a, 
2020b). As is the case of all living beings, 
soil also breathes and uses air and water for 
performing its functions (Lovelock 1979; 
Miller 1995), which are critical to both 
humanity and nature. Soil is a habitat for 
a large proportion of terrestrial biodiver-
sity, and there are more species in soil than 
are aboveground. Similar to the Clean Air 
Act (USEPA 2023b) and the Clean Water 
Act (USEPA 2023a), there is a strong need 
for a Soil Health Act (Lal 2021). Since soil 
biodiversity is critical for soil health, soil 
protection laws should account for global 
soil connections to protect and enhance 
soil biodiversity (Van Der Putten et al. 
2023). Because soils are animated and en-
livened, there is a growing need for earthly 
connectedness, which animates and recon-
nects the material world with the sense of 
looking at the soil beyond only human 
needs (Bellacasa 2019).

SOIL AND SOUL
A healthy soil is essential to nourishing all 
terrestrial life, and the risks of soil degra-
dation are increasing both due to inten-
sification of agro-ecosystems and climate 

change. Therefore, the integration of spiri-
tual ideas with those of scientific concepts 
is needed now more than ever before. It 
is precisely in this context that connect-
ing soil to soul is essential to achieving 
this connection that will ultimately lead 
to mutual enhancement in both human 
well-being and nature conservancy. Clay 
is the soul of the soil, just as the organic 
matter content is the heart of soil health 
(figure 2). In addition to understanding 
the interaction between clay and the hu-
mic substances, understanding of the soil 
and soul relationship is critical to sustain-
able management of soil and using soil as 
a tool to address environmental issues such 
as climate change and water quality and 
renewability, as discussed below.

Soil Carbon Sequestration and Climate 
Change. The importance and awareness 
about the need for sequestering of atmo-
spheric C in soil can be greatly enhanced 
by the understanding that clay is the soul 
and soil organic carbon (SOC) is the heart 
of soil health. Therefore, increasing the to-
tal soil C stock, comprising of both SOC 
and soil inorganic carbon (SIC), would 
strengthen both the soul and the circula-
tory system (elemental cycling through 
SOC dynamics), or heart, of soil health. 
Thus, sequestration of soil C comprising 
of an increase in SOC stock through cre-
ation of positive soil/ecosystem C budgets 
by input of biomass C in soil, and that of 
secondary carbonates through pedological 

processes (Monger et al. 2015), are critical 
to enhancing soil physical health (i.e., struc-
ture). Formation of stable aggregates, which 
enhances pore continuity and stability, are 
essential to maintaining the circulatory sys-
tems comprising of gaseous diffusion, trans-
location of water and nutrients through a 
deep and a prolific root system. Therefore, 
the stewardship of soil as soul and seques-
tration of soil C are important, natural, and 
cost-effective strategies to adoption and 
mitigation of climate change (Monger et al. 
2015; Lal et al. 2000; Lal 2023).

Water Quality and Renewability. Water 
scarcity and eutrophication are being ag-
gravated by anthropogenic activities and 
climate change. Once again, Islam states 
clearly “do not waste water even if you live 
on a running river” (Lal 2008). Water can 
be conserved in the soil by reducing losses 
through evaporation and surface runoff. 
Improvements in SOC content, the heart 
of soil health, can enhance soil’s capacity to 
denature and filter pollutants. Indeed, wa-
ter quality is more improved when it passes 
through the soil than over the soil sur-
face. Risks of pedological and agronomic 
droughts can be reduced by increasing the 
green water (plant available water) storage 
in the root zone and not wasting the fi-
nite and precious freshwater resources as is 
highlighted in numerous scriptures.

Sustainable Development Goals of the 
United Nations Agenda 2030. Sustain-
able Development Goals (SDG) of the 

Figure 2
Connecting humans with the soul and heart of soil health.
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United Nations are not on track to be 
accomplished by 2030 (Lal et al. 2021). 
Therefore, the application of the ideas 
of stewardship may be important to put 
the SDGs on track for accomplishments 
by 2030. This is especially true for SDG 
#2 (zero hunger), SDG #3 (good health 
and wellbeing), SDG #6 (clean water and 
sanitation), SDG #7 (affordable and clean 
energy), SDG #13 (climate action), SDG 
#15 (life on land), and SDG #16 (peace, 
justice, and strong institutions). Steward-
ship and spirituality cut across these and 
other SDGs.

Soil and Biodiversity. Because soil is a 
habitat for a large proportion of terres-
trial biodiversity, sustainable management 
of soil health is essential to enhancing and 
strengthening both aboveground and be-
lowground biodiversity. The activity and 
species diversity of soil biota have an im-
pact on soil health and creation of disease-
suppressive soils, thus also affecting human 
health and well-being (Lal 2020). The One 
Health concept of the World Health Or-
ganization is based on the premise that 
“health of soil, plants, animals, people, en-
vironment, and planetary processes is one 
and indivisible.”

CONCLUSIONS AND RECOMMENDATIONS
Soil, the most basic among all natural re-
sources and essential to human well-being 
and nature conservancy, is vulnerable to 
degradation, depletion, and pollution by 
anthropogenic activities. Despite advances 
in scientific understanding of processes and 
determinants of soil degradation processes, 
technological approaches have not been 
adequate to protecting and restoring soil 
health and its life support functions. Thus, 
more attention must be given to spiritual 
practices associated with biodynamics and 
site-specific practices, which pay attention 
to soil biota through both spirituality and 
scientific considerations. It is important to 
combine technical approaches with spiri-
tual dimensions to protect, restore, and sus-
tain soil health. Because soil degradation is 
also an ethical crisis, spiritual and religious 
approaches must be combined with scien-
tific innovations to effectively address soil 
degradation, the most complex and chal-
lenging issue of the twenty-first century.

The integration of spiritual values from 
the world’s major religions underscores 
the shared responsibility of humanity to 
care for the soil as a sacred resource. This 
article has only considered the big, West-
ern thought-influencing religions, and is 
limited to Abrahamic and Vedic religions. 
Therefore, additional research is needed 
on other belief systems and on identifying 
ideas for successful spiritual approaches to 
environmental issues. 

There is also a need for discussions on 
overlap and sharing of ideas among sci-
entists and spiritual leaders, on how the 
conservation community can encourage 
or take the lead on these dialogues, and on 
identifying concrete outcomes that would 
make a difference for soil conservation and 
environmental sustainability.

World religions and spiritual beliefs are 
undergoing drastic changes, which may 
have strong effects on spiritual values. For 
example, the practice of Buddhism is in 
decline, Islam is on the rise, and the global 
number of nonbelievers is also increasing. 
At the same time, there are some emerging 
movements with clear positive impacts on 
stewardship (e.g., Save Soil by Sadhguru, 
founder and head of the Isha Foundation). 
It is important to know how these changes 
could affect stewardship values with re-
gards to soil.

As the environmental crisis is also a 
spiritual crisis, an integrated approach that 
combines scientific advancements with 
spiritual and religious perspectives is criti-
cal. The call for a Soil Health Act rein-
forces the idea that soil, as a living entity, 
deserves legal protection. Without a voice 
of its own, stewardship and spirituality can 
play a critical role by advocating on behalf 
of soil and nature whose healing (restora-
tion) will occur on a decadal or genera-
tional scale. As we confront these complex 
challenges, this comprehensive approach, 
encompassing technical solutions and 
spiritual dimensions, becomes imperative 
for safeguarding the well-being of both 
humans and nature.
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