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Personal introduction

* Assistant Prof since 2019 @ Wageningen Uni, Nematology&y
e Focus:soil biodiversity, microbiome, ecology o
* NWO Veni, EU Horizon, COST... NWO
 Top 10 Biodiversity Researcher in NI

* Guest Prof Nanjing Agriculture Uni
» Scientific Editor (in Chief, Field/Section and board)
e Board member NWO RC

* Beyondwork...

Articles & [S5uss W aDout Publish Dorder jownnal a 2, Saarch in this journol

Biodiversity research in the
Netherlands and worldwide

What published academic research tells us




Video on Soil Biodiversity

Title: Keep soil alive, protect soil biodiversity

Duration: 5m 20s

Organization: Food and Agriculture Organization (FAO) of the United Nations
Location: Youtube: https://www.youtube.com/watch?v=hbdsHOnd gw
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Soil Biodiversity
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Microbiome?

Protists

Predation

Competition Competition

Fungi — Bacteria « Archaea

Lysis

Viruses
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The Soil Microbiome and its Predators e

Thakur & Geisen (2019)
Trends in Microbiology
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Protists ——
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Protists? —

e Amoebae

e Pathogens
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Taxonomic Biodiversity ——

Coleman, Geisen, Wall 2024
Soil Microbiology, Ecology and
Biochemistry

LB
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Protist species richness n——

e Anthony et al.
(2023) PNAS

75% Share of species 258 Al other
9% o saidis B Soil
Table 1. Enumeration of biodiversity on Earth and in soil (Table view) el
Total species Enchytraeidae Fungi Plantae Oligochaeta

Macrobes Lower Central Upper Conf. 50%
Mammalia nia 6.5 = 10% (16, 49) 45 =10%(41) H
MNematoda 5 x 10° (50, 51) 1x 10° (33, 52) 1 x 108 (52) L
Arthropoda 1.14 % 108 (53) 7% 108 (32) 3= 107 (54)°7 M
Insecta 9.5 = 10% (53) 5-5.5 = 10% (32, 41) 1 x 108 (55)0-7 M
Arachnida 9 = 10% (53) 1.1 x 105 (41) 7.5 x 10% (50) M
Collembola 6.5 x 10% (56) 8.7 = 10% (53) 5x 104 (57) M Bacteria Y Nemipda Protists Arthropoda
Diplopoda 1.3 = 10% (53, 58) 1.5 x 10 (58) 7-8 = 10% (41, 59) M
Isoptera 3= 10% (53) 5.4 x 10% (60) 1= 10% (7) M
Formicidae 1=10%(53) 1.5 = 10% (1) 2.1 = 10% (52) M
Oligochaeta 5 = 102 (53) 1= 10% (64) ? H
Enchytraeidae 7.1 = 102 (65) 7.8 x 107 (53) 1.2 = 10% (T) H
Mollusca 8 = 10% (41) 1.2 = 10% (53) 2 = 10% (50) H L,
Plantae 3.8x10° (53) 5.37 x 10° (64) nia H Mollusca .Mostly Virus Archaea Mammalia
Microbes* 6.7 x 108k 1.01 x 10%% 1x 101214 (34, 66)° L R )
Phage 1= 10° (67)° 1= 10" (68)"? 3.7 = 10" (88)"7 VL \ \ : \
Bacteria 4.3-4.5 % 109 (19, 39) 1=10% (17) 3.7 = 10° (43)" L £ . o
Fungi 2.2 = 10% (35) 6.2 = 10% (59) 1.65 = 10° (42)P7 M o,
Archaea 1.1 =10% (70 1.9 = 10% (19 3.8 =107 (197 L 4 -

i L
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Protist Traits ——
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Trait Variation
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Cool organisms!
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lmpressions

Amoeba proteus Didymium sp.

Arachrula impatiens Arboramoeba reticulata

r

Geisen et al. 2020
Wiridiraptor invadens Thaumatomonas sp. Cuchlmpndium.\-'estitu.m SO// Org

stefan.geisen@wur.nl




What Determines Soil Protists?

WAGEMINGEM

(A) Protistan NMDS by MAP
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(B) Bacterial & Archaeal NMDS by pH
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A) Major protistan taxonomic groups
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Cercozoa Filosa-Sarcomonadea 4
Cihophora Colpodea 1
Ciliophora Spirotrichea 4
Cercozoa Filosa=Imbricatea
Ciliophora Lilostomatea
Lobosa Tubulinea 4

Chiorophyta Chicrophyceas 1
Apicomplaxad

Cercozoa Filosa-Thecolilosea -
Conosa Vanosea

Ochrophyta Chrysophyceae
Chiorophyta Trebouxiophyceae 4
Cercozoa Endomyxa 1
Stramenopiles Oomycota 1
Cercozroa Filosa-Granolilosea 4
Ciliophora Oigohymenophorea 4
Ciliophora Piyllopharyngea 1

Oliverio, Geisen et al 2020
Science Advances
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Recap: What are protists?
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Functions of Soil Protists

Key position in soil food webs as bacterial consumers

THE SOIL FOOD WEB

Ny
47 ARTHROPODS \ ARTHROPODS
NEMATODES - " Svecden et
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Functions of Soil Protists
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Protists and Decomposition
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Protist Traits—= Functions
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Protists Promote Plants
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Protists/Nematodes Promote Plant Performance
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Plants Promote Protists
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Protists as Models for Global Change Research

- r A

Control 5 5p 10 sp 15 sp 20 sp 30sp

p. 25
Control "9 % ﬁ{:’ ﬁfﬁ ﬁ:} ?{Q %a Z‘t! x 10 7epl. each = 70 pots

| _rarTnn
Drought . gﬁn ‘i-.a;:l !%] ‘!‘:]T-a f__“?-:} P__&{:Q )__ql(a x 10 repl. each = 70 pots
Nematodes co = C~—

Combined GCDs

Berlinches de Gea et al 2023 SBB
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Shoot biomass

Winight (g}

Protist diversity can matter

Protist diversity
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Protists: Chance for N Reduction? ———
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Soil Protists in Application i
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Vertebrates
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Invertebrates
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Protists: What they do
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Fungi

Primary
producers

Controllers (+/-)
Consumers of:
Bacteria, Archaea, Fungi,
Protists and Animals

Parasites of:
Fungi, Protists and Animals

Pathogens of:
Plants

P €0: ¥y Decomposersand
catalysers of

microbial
Organic decomposition
matter

Controlled by (-/+) Mutualists (+/+)
Hosts of: Mutualists with:
Viruses, Bacteria, Bacteria, Animals,
Protists and Fungi Protists and Plants

Prey for:
Fungi, Protists and
Animals

Geisen et al. (2020)
Soil Organisms



Summary

e Soil (microbial) biodiversity pivotal for planet’s health

FUN!

* Growinginterestin Science & More (Publications, proposals, consortia...)

* Protiststaxonomically and functionally diverse
* Protists key for soil/plant functioning

 Manyopen questions and potentials

Next steps — Biodiversity???

GLOBAL
4 SOIL BIODIVERSITY ; EFF U
IMITIATIVE _
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is there so much

Biodiversity?
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Real Biodiversity
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Soil monitoring law: EU on the pathway to healthy
soils by 2050
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Farmhealth We will make it!
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