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COMMENTARY

Soils represent a physically and chemically complex and
heterogeneous habitat supporting a high diversity of microbial and
faunal taxa. For example, 10 g of soil contains about 1010
bacterial cells of more than 106 species and an estimated 360 000
species of animals are dwellers in soil. These complicated
networks of organism assume basic parts in supporting soil and
more extensive environment working, in this way presenting a
large number of advantages to worldwide cycles and human
sustainability. In particular, soil biodiversity is basic to food and
fiber creation. It is additionally a significant controller of other
indispensable soil administrations including nutrient cycling,
balance of ozone harming substance outflows, and water
sanitization. It is likewise perceived that the supplies of soil
biodiversity address a significant organic and genetic resource for
biotechnological exploitation.  previous — methodological
difficulties in portraying soil biodiversity are currently being
defeated using of molecular technologies. As a result significant
progress is currently being made in opening the ‘black box’ of soil
biodiversity, particularly in assessing the normal operating ranges
of soil biodiversity under different soil, climatic and land use
scenarios. Tending to these information gaps is of crucial
significance, both as a passage highlight understanding more
extensive soil measures and as an approach to check the possible
results of land use or climatic change on both biodiversity and soil
environment administrations.

The development of molecular technologies has aided
morphological characterisations and allowed quantification of
stocks and changes in soil biodiversity. This has led to a surge in
studies characterizing soil biodiversity at different scales — from
large landscape-scale surveys to locally focused studies. The
largescale surveys yield the broader picture, and conclusions are
emerging identifying the importance of soil parameters in shaping
the biodiversity of soil communities. In essence, the same
geological, climatic and biotic parameters that ultimately dictate
pedogenesis are also involved in shaping the communities of soil
biota and thus in regulating the spatial structure of soil
communities observed over large areas. Locally focused
experimentation then typically reveals more specific changes in
broad taxonomic features with respect, for example, to local
changes in land use or climate. Many studies have focused on
assessing one component of soil diversity, but even greater
advances utilizing next-generation high throughput sequencing
now allow the analysis of ‘whole soil foodwebs’. This permits a
thorough interrogation of trophic and co-occurrence interaction
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Networks. The challenge is to consolidate both approaches at
different scales to understand the differing susceptibility of global
soil biomes to change. Alongside these new developments in
assessing biodiversity, it is essential to link the biodiversity
characteristics measured to specific soil functions. This helps
understanding the pivotal roles of soil organisms in mediating soil
services. The development of stable isotope tracer methodologies to
link substrate utilization to the identified active members in situ
serves to clarify the physiological activity of these soil organisms.
Additionally, improved sequencing techniques are now becoming an
increasingly costeffective for assessing the biodiversity of functional
genes in soils for both eukaryotes and prokaryotes. This potentially
allows a more trait-based approach to understanding soil
biodiversity, akin to recent approaches applied to larger and more
readily functionally understood organisms above-ground. It is
becoming increasingly apparent that often, as is typical in natural
ecosystems, functionality and biodiversity co-vary with other
environmental parameters. Further manipulative experimentation is
required to determine the fundamental roles of soil biodiversity
versus other co-varying factors in driving soil functionality. Clearly,
we are learning more and more about how global change affects soil
biodiversity and functioning. Global-scale syntheses on soil
biodiversity are still lacking, but projects such as the Global Soil
Biodiversity Atlas (European Commission, 2015) are combining
information from across the globe and making it publicly available.
However, much remains to be done. More than 20 years ago, many
of these issues were raised and to date many of the factors involved
have yet to be unravelled. A key barrier to achieving syntheses is the
lack of concerted soil surveys that address multiple functions using
standardized methodologies. New technologies for soil biodiversity
assessment generate large sequence datasets that are typically
archived in publicly accessible databases. However, morphological
datasets remain largely unpublished. The best approach to
addressing the gaps would be to adopt agreed standard operating
procedures for soil function measurements (e.g. as developed in the
recent EU-funded EcoFINDERS project) and to ensure that results
are widely accessible. Ultimately the new methods are revealing the
high sensitivity of changes in soil biological and genetic resources to
threats such as poor management. We now need to recognize the
distinct types of organisms found in different soils globally, and to
understand their functional roles in order to predict vulnerability of
these resources to future change.
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