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b Endophytes and pathogens

Zi

d Commensal and
pathogenic animal
symbionts

€ Mycorrhizal root mutualists

Peay et al. 2016

Nature Reviews | Microbiology

RIKKUS

MEIE 'AL‘GE AI_I_ KESKKONNAMINISTEERIUM




3 Ektomukoriisa Orhidoidne Erikoidne
mukoriisa mukoriisa

r

RIKKUS

MEIE JALGE ALL - ' | i B 5 | A K A\l KESKKONNAMINISTEERIUM



arbuskulaarne miikoriisa (AM):
juurtes vesiikulid
juurerakkude sees arbuskulid

juurte Umber mullas mitseel ja sellel eosed




Arbuskulaar-miikoriissete seente
peamised rollid:

- Taimede toitumine: P, N,
mikroelemendid

- Kaitse biootilise stressi eest: maa-
alused ja —pealsed patogeenid

- Kaitse abiootilise stressi eest: poud,
soolsus, raskemetallid, jne

- Mulla struktuuri parandamine (vee-,
toitainete sidumine)

Pozo et al. 2015, New Phytol. 205: 1431-1435
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Disservices

Soil-borne pathogens

Soil biodiversity

Survival of plant pathogens
Colonisation on crop residues

™~

Pathogen infection of crops

Mycotoxin contamination

K Bottom-up control

11 Chemlcal .A A 3 Ecosystem
engineers \ engmeers
2. Biological

regulators

Degradation of contaminants

Regulation of plant pathogens

Stimulation of decomposition processes
Promotion of nutrient cycling
Maintenance of soil fertility & soil structure

S

Mullaelustiku
pakutavad
okosusteemi
teenused ja
kahjud
(disservices)

Plaas et al. 2019.
Towards valuation of
biodiversity in
agricultural soils: A case
for earthworms.
Ecological Economics
159: 291-300.
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Wood volume

Soil Climate

Biciveriy Biogeoaraphy Puidu ruumala metsas on seotud
elurikkusega ja selle paritoluga
(biogeograafia)

- Elustiku rihmade
omavahelised seosed
i (accouning for biogeceraphy) - Muld ja kliima
| (biogeograafiline ajalugu)
seotud elurikkusega
- Okoloogilised seosed taimede
ja seenerithmade vahel

MR
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Noreika et al. 2019 Oikos, 10.1111/0ik.06693



Krohmseente elurikkus

Partel et al. 2017. New Phytol. 216: 227-238
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(a) AM fungal species pool
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(c) AM fungal local diversity
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(b)

AM fungal species pool size

(d)

AM fungal local diversity
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Liigifond = ala potentsiaalselt
asustada voivad liigid

Krohmseente liigifond on
peamiselt seotud viimase
jaaaja maksimumi aegsete
bioomide levikuga (troopilised
rohumaad) (=ajaloolised
mojurid)

Krohmseente elurikkus on
seotud praeguste bioomide ja
looduslikkusega
(=tdanapaevased mojurid)
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o | Niidud Krohmseened Eestis
- Pollud Niitudel ja mahepoldudel rikas
2 i miikoriisaseente elustik
G
E & Metsad
3 —o— Forest
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Krohmseened Eestis

Habitat

calcareous

grassland PY

overgrown
=® calcareous
grassland

-9
meadow

forest

forest
clear-cut

Sepp et al. 2018 Mycorrhiza

wooded PY

AM seenekooslused
on erinevad
niitudel, metsas,
puisniidul

Metsa lageraie
muudab AM
seenekoosluse
koosseisu

Ouemurus kasvab
palju krohmseeni!

53
o

KESKKONNAAMET

KESKKONNAMINISTEERIUM




Tanel Vahter

Pollumajandus

Biodiversa3 projekt SoilMan
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SoilMan Ule-Euroopaline uuring

pollumuldadel

Ecosystem services of soil biota in agriculture

Fookus kiinnil:
- tavakund
- vahendatud kiind

Mullaelustik:
- seened
- AM seened

- bakterid
- vihmaussid

Q bi(:)diversa: : ESKKONNAMINISTEERIUM




Top 5 AM seent

= 4 Paraglomeraceae, Glomeraceae, Claroideoglomeraceae, Diversisporaceae

DNA
jarjestuste
osakaal Proovide osakaal
VT281 Paraglomus laccatum 0,29 0,84
VT143 Glomus sp (DNA-based) 0,15 0,68
VT65  Glomus caledonium/geosporum 0,09 0,78
Claroideoglomus claroideum
‘ M complex : 0,08 0,64
m VT306 Diversispora sp 0,06 0,72
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Vahter, Sepp, Opik et al. (in prep.)



1. Kuind ei mojutanud AM seente elurikkust koi g riikide vordluses
2. AM seenekooslused erinesid riigiti

Species composition
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conventional minimal

Tillage intensity
GLMM p = 0.048, effect size = —0.07, 95% CT [—-0.13, 0]

Tillage intensity effect: PERMANOVA R? = 0.02, p = 0.001. Permutations restricted to replication within
country.
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Species richness
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Eesti pollud

Tanel Vahter
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All fungi
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Pesticide use frequency

Taimekaitse-
vahendite
kasutus

. MOju seeneriihmadele
erinev

Vahter et al. In prep.
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Kartulisordid vs seened
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Taimkatte taastamine

RIKKUS

MEIE 'AL‘GE AI_I_ KESKKONNAMINISTEERIUM




M — AM seente lisamine
MS — AM seened +
seemned

S — seemned

K — kontroll (ei lisata AM




adiv

15

10

AM seente elurikkus suurenes 2x

AM fungi adiv 2017

GLMM p=0,03
effect size=0,44
a
° c
c |
b

I I I I
MS S M K

25

20

15

10

AM fungi adiv 2018

MS - AM

seened +

seemned

.- -
| GLMM p<0,001
/ effect size=0,72
b ;
blc 3
[ | [ |
MS S M K

Vahter et al. 2020. J. Appl. Ecol.

M- AM
seemned
S —seemned

K — kontroll
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species

15

10

Taimede liig

Plant species richness 1st year

species

d
i <0,001
3 p

b

b i

| | ] I

MS M ) C

Treatment

15

10

Ir

Plant species richness 2nd year

a
/ ¢ p<0,001

b
T o)
b
I I I I
MS M S C

Vahter et al=2020. J. Appl. Ecol.

ikkus suurenes >2x

MS - AM
seened +
seemned
M- AM

seemned

S —seemned
K — kontroll
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Adding plant seeds and AMF: massive
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5 r=0.879
T p < 0.001

Taimede ja AM seente
kooslused kaivad
puisniidul kasikaes:

0.05-

NMDS2

Metsa- ja niidulaigud
erinevad taimatte JA
seenekoosluste
poolest

0.00

-0.05=

1 1
0.1 0.2

NMDS1 Sepp et al. (2021) Ecosphere

Habitat: —-&» open —e# wooded
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Miikoriisaseened
dirigeerivad
mullaelustiku
erinevusi metsa- ja
niidulaikude vahel
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Plants (DNA based)

AM fungi

EcM fungi

Plant/fungal pathogenic fungi
Animal pathogenic fungi
Saprotrophic fungi

Decomposer fungi (incl. mycorrhizal)
Other symbiotrophic fungi
Endophytic fungi

Undefined fungi

Fungivorous animals

Bacterivorous animals

Litter feeding animals

Root feeding animals

Macro plant feeding animals
Algal/lichen feeding animals
Predators

Parasitic animals

Standardized
residuals

I b '

50

-50

-100
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Short Communication

For reprint orders, please contact: reprints@futuremedicine.com

Nature-derived microbiota exposure as a
novel immunomodulatory approach

Noora Nurminen', Jake Lin'2, Mira Grénroos?, Riikka Puhakka3, Lenka Kramna*, Heli K.

Vari®, Hanna Viskari'->, Sami Oikarinen', Marja Roslund?®, Anirudra Parajuli3, liris Tyni’,
Ondrej Cinek?, Olli Laitinen', Heikki Hyéty* - & Aki Sinkkonen?
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Napud mulda!

Kontakt elusmullaga suurendab

inimese mikrobioomi rikkust ja
parandab immuunvastust

Skin

I I
Exposed Controls

0.2

0.1+

0.0+

-0.1 -

-0.2

Shannon o diversity — rate of change

Stool

oD O8O

p = 0.029

| |
Exposed Controls
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Number of observations

w'.oo .
~:f.;.-.'=’
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Disperser group

Number of samples

Publication

How do AM fungi disperse?
A global analysis
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Propagules

Spores Colonised roots Mycelium

Glomus diaphanum @

vesicles
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AMF arrival to a new patch

"
12l

Google

Pildid 2016 CNES / Astrium Kaardiandmed ©2016 Google  100m

RIKK o

MEIE JALGE ALL i KESKKONNAAMET ﬁ KESKKONNAMINISTEERIUM



AMF arrival to a new patch

AMF and plants in trap boxes after
11 months:

30 AMF spp.
ruderal AMF: 30% spp, 70% sequences

30 plant spp.
ruderal plants: 30% of spp

relation to distance from propagule source:
- AMF: no
- plants: yes
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