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Main Objective: State-of-the-art assessment of
knowledge on soil biodiversity work worldwide

* |[dentify main stakeholders in soil biodiversity work worldwide
* Who is doing what, where & how?
* e.g., inventories, monitoring, mapping, databases

* Information on specific taxa & functions of soil biota

* Reveal the main methods used to study soil biota

* Assess main uses of soil biota worldwide

* Evaluate work on ecosystem services & valuation methods

* Verify presence of & knowledge on public policies related to soil
biodiversity



Responses: 139 countries, >1350 institutions
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Mierobs _ 11000 Q15: Main themes & groups of biota
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sonsat s [ TN -~ Q14: Main land covers studied
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50 countries have soil biodiversity inventories
(at any level & taxa)




Take home:
e Low awareness of national inventories
 Microbes dominated (78%), less attention fauna (25-46%)

Microbes 78.40%

Microfauna 45,68%

Mesofauna
| don't know A45.39%,
Macrofauna

45.06%

46.30%

0 100 200 0% 40% 500

Megafauna 24.69%
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Q92: Main groups of organisms included



48 countries have monitoring programs
(at any level & taxa)




_ Q94: Monitoring level...
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* Mostly National or Local
monitoring

* Microbes dominate (66%) B
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Q17: What microbes do you work with?

Bacteria
(including...

Archaea - 25.11%

Fungi

Virus 7.74%

Algae - 14.11%
Lichens . 7 36%

0% 10% 20%  30%  40%  50%

90% 100%

Take home:

* Bacteria & fungi most
studied (79-85%)

 Other taxa less (7-25%)

* Not surprising => importance in
soils

e Historically, most studied

e Taxa with well established
molecular markers (ribosomal
genes and ITS region).



Genomics and
molecular...
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I -

Phenotypic
characteriza...

e Take home:
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e [ Q24: Culture-independent/molecular methods

High-throughput
sequencing/i...
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Take home:
 Metabarcoding, metagenomics,

Sequencing

- and qPCR, most used for
e R uncultured microbes (43-62%)
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e e n.25% DGGE/TGGE (33%), PLFA/FAME (27%), T-
S RLPF/LH-PCR (25%) and RLFP (23%);
Q_ o * Most used 16S rRNA gene for prokaryotes (88%)
o | and ITS for fungi (68%), with a smaller focus on
o [ 25 the 18S rRNA gene for fungi (42%);
 pirec * Main platform used for metabarcoding
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60.95% Q32: Methods to evaluate microbial
activity/processes
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Q40: Microbial biomass Take ho.me.: . .
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Biclogical
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Q107: Main practical applications of
microbes

Take home:
Main uses of microbes are:

* Plant growth promotion
* Bioindicators

* BNF

* |nventories

* P-solubilization

* Bioremediation

* Biological control



Q48: Microfauna studied

Entomopathogeni
c nematodes

Other
pathogenic...

Plant
parasitic...

14.58%

Tardigrada - 0.49%,

Rotifera -

8.47%
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(protozoa)
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Take home:

Nematodes most studied

* Freeliving = 55%

* Plant parasitic =41%
Protozoa (21%)

Tardigrades & rotifers <10%

Most nematodes extracted by
wet funnels (57% Baermann)

Protozoa various methods

Few active taxonomists (26%)



Q61: Mesofauna studied

Mone of the I 2.00%
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Take home:

Mites & springtails most studied
(43-47%)

Beetles = 30%, ants = 20%
Others all <18%

23% study whole community

Most extracted with Berlese or
Tullgren funnels (55%)
30% used Pitfall traps

Only 33% active in taxonomy



Q74: Macrofauna studied

~ T Take home:

Mainly oo NG - * Mostly ecosystem engineers
Ecosystem| ™7 ze-0ms (16-39%) and predators &
engineers | detritivores studied (17-25%)

e R . |  Phytophages <12%
Predators, | o -
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Detritivores
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 Most extracted directly by

Plant | — =47 handsorting (94%) or
feeders e indirectly by pitfall traps (79%)
ootrs [ 1o e Only 31% active in taxonomy
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Q81: Megafauna studied

Urodela
(Salamandridae) - 13.58%

T7.41%

n=83

Gymnophiona

Rodentia

Soricidas - 14.81%

Talpidae . 4.94%
Cimgulata
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Take home:

Rodents most studied (46%)
Birds and snakes less popular

(21-26%)
Methods taxon-dependent

Few respondents overall

Only 19% active in taxonomy
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Q108: Main applications of soil fauna studies

Take home

Main uses of soil fauna:
* Bioindicators

* Nutrient cycling

* Plant growth promotion
* |nventories

* Composting

* Monitoring

* Innoculation

* Biological control



Q86: Methods to evaluate fauna/microbial functions

Foodweb - 26.04%
e [ R =~
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T

Molecular methods most popular
(51%)

Decomposition widely used (44%)
Less (~“20-26%) use semi-field,
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approaches
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(<14%)
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Q100: Do you work with Ecosystem Services?

21.70%

n=1,791
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Take home:

 Around 51% study ES
e Most use market-based
valuation (56%)

* Less (26-38%) use other
techniques

Q104: Approaches used for

economic valuation

Market-based
techniques

56.41%
preference...
Declared 95.64%
preference...
Other (specify) . 11.86% n=326
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ANSWER CHOICES RESPONSES
Soil formation (1) 26.59% 246
Biodiversity conservation (2) 51.68% 478
Nutrient cycling (Decomposition, N2 fixation, Mineralization, etc.) (3) 69.19% 640
Soil erosion and flood control (4) 26.70% 247
Pollination (5) 10.38% 96
Seed dispersal (6) 7. 78% 72
Pest and disease regulation (7) 21.08% 195
Atmospheric composition and climate regulation (Emission of GHG, Carbon 26.92% 249
sequestration, etc.) (8)
Recycling of waste biomass (9) 22.92% 212
Pollutant immobilization/degradation and soil bioremediation (10) 20.76% 192
Regulation of water supply and quality (11) 14.58% 135
Pharmaceutical or biotechnological products (12) 4.86% 43
Food, fibre and fuel production and quality (13) 16.43% 152
Human health (14) 8.86% 82
Educational, cultural or recreational uses (15) 13.95% 129
Habitat for organisms (16) 22.59% 209
3.68% 34

Others (please list) (17)

Q101: Ecosystem services of soil
biodiversity

Take home:

Most services studied:

* Nutrient cycling

* Biodiversity conservation
* Climate regulation

* Erosion/flood control

* Pedogenesis

* Waste recycling

* Habitat



Q102: Main indicators used to evaluate ES

S - Take home:
Most common indicators:

* Microbes/biomass (65%)

ancgg;;; e * Diversity indices (46%)
| * Decomposition/mineralization (44%)

* Functional traits (35%)
* Primary production (27%)

* Enzymes, GHG, ecological
interactions (25-27%)

* Fauna less used (4-23%)
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Q117: Legal frameworks promoting Q118: Public policy on soil biodiversity
conservation/sustainable management

Mo 21.58%
Yes 39.47%
n:1’738 | don't know 65.78%,
Mo 18.93%

Yes 12.65%

| don't know n:1,724
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Q122: International legal instrument to
protect soils relevant to soil biodiversity

No - 19.51% n=1676
Q121: National measures to

- [ - |  Proecsefbioduensy
Ves 9.73%
No - 21.30% n=1681
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e Little knowledge of legal
instruments or public
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Q121: Main focus of soil biodiversity public policy

Sustainable Use 74.68%
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Take home:
* Most policies target sustainable use (75%) and conservation (53%)
* Less protection of soil & its biodiversity (39%)



Conclusions

* Soil BD is mostly government-based or educational
research

* Main focus on managed systems & microbes vs. fauna
* Few active taxonomists for all taxa

* Max 50 countries have inventories/monitoring
programs & most focus on microbes vs. fauna
* Few target wide range of taxa

* ES studies are popular and use wide range of indicators

* Little knowledge on public policies & frameworks
related to soil biodiversity



Thank you for your attention

george.brown@embrapa.br
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minhocassu@gmail.com
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