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FORHALLANDET MELLAN MARKENS HALSA OCH VAR

Poor land management Soil biodiversity Climate change
Deforestation, degradation, Species richness, functional Precipitation,
desertification, urbanization, diversity, foodweb structure, temperature, and

pollution biotic interactions extreme events

A 4

Loss of ecosystem functioning
and service provision

Water infiltration, regulation of
pests and pathogens, erosion
control, nutrient release

Reduced supply
of food and clean
water and air

Human health impacts

Increased risk of diseases
caused by human pests and
pathogens, by less nutritious

food, and by lack of clean

water and air

DH Wall et al. Nature 1-8 (2015) doi:10.1038/nature15744 t-u
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DET SOM AR BRA FOR MARKEN AR BRA FOR OSS

/ MARKENS BIODIVERSITET \

« Artrikedom

Funktionell diversitet
Naringsvavarnas struktur
Biotisk vaxelverkan

Forluster leder till samre ekosystem-
tjanster, flera patogener, mindre mat

Qch rent vatten /
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FORHALLANDET MELLAN BIODIVERSITETEN,
MARKANVANDNINGEN, MARKHALSAN OCH VAR HALSA

Land-use management

Intensive Sustainable

External drivers

Climate change,
nitrogen deposition,
invasive species,
and pollution

Animal Plant

health § . health
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ETT URVAL ORGANISMER UR MARKENS NARINGSVAV

RD Bardgettl & WH van der Putten Nature 515, 505-511 (2014) doi:10.1038/nature13855
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& MIKROBER | RHIZOSFAREN

e

AX

X
S VIR

EECIAR)S

Bakerier som inverkar pa vaxten
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SAMARBETE MELLAN OLIKA VAXTER

FACILITERING DELNING KOMPLEMETERING
x[

KVAVE FOSFOR SPARAMNEN MYKORRHIZA

CHardcter Nitrogen 2hosphorus MWicront. trient Vycorrhizal fungal BLADVERKET ROTENS
fixation acyuisilion acquisition connections ARKITEKTUR
Protection aga nst mineral toxic ties Leaf litter
Protection aga'nst pests and pathagens Root tu.rnover
Attracticn o beneficial organisms
Suppression of weeds
Bencfit Nitrogen Prosphorus Kicronctriemt \Water ;WUL} lummidity (WLULE) I lydraulie lift {(WUL)
[NUE) (PJE) {MUE) Carban (RUE) Iemparature (WUE) Nineral acquicldon (MUE]
. Minerals {MUE] Light harvesting (LUE) Reduced leaching
GER OKAD EFFEKTIVITET Weed compesition (RUE)  {'WUE, MUE)
Azid soils ] — 4 - - — - - —
Alkaline &
calcareoas szils > ‘ bovmomad b — Woumme BT
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VAD GOR MIKROBERNA | MARKEN?

- Ater: kol-, kvave-, fosforforeningar mm.
« Andas med eller utan syre

« Smalter maten: enzymer

« Vaxer

* Vilar,vantar

« Konkurrerar

HUR VET VI ATT DE MAR BRA?

« Mangsidig néring
« Lagom fukt
« Lagom syre

Bakterier och svampar har skilda nischer

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI Bio- ja ymparistotieteellinen tiedekunta Varda markens mikrober Kristina Lindstrom 20-03-2019



FOR ATT BEDOMA HUR DE MAR MATER VI
OLIKA PARAMETRAR

KEMISK OCH FYSIKALISK BEDOMNING AV DERAS MILJO

* Visuell beddmning

« Strukturen

« Vattenhallningskapacitet

« Mullhalten

. pH

« Halten av naringsamnen (kol, kvave, fosfor, kalium, dvriga)
« Elektrisk ledningsférmaga

MATNING AV DERAS AKTIVITET, MANGD OCH IDENTITET
 Markandning (koldioxid)

« Kvavetransformationer (nitrat, ammonium, lustgas)

« Biomassa

« Genetisk identitet (bakterier, svampar)

 Enzymatiska reaktioner

« Innehall av olika funktionella gener
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BAKTERIEISOLAT PA SKALAR
GENOMGAR ENZYMTEST
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KVAVETS KRETSLOPP - BAKTERIERS LIVSVERK

Oxidation
.
Oxic N, fixation N, N,O
A A
: | 1 A NITRIFIKATION
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' 1 Ammonium oxidation oxidation
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Anoxic DENITRIFIKATION
Reduction

|}Rl Thamdrup B. 2012.

Annu. Rev. Ecol. Evol. Syst. 43:407-28

KRETSLOPPET DRIVS HELT AV BAKTERIER
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KVAVEBUDGETEN VID VAXTODLING

Pl GASFORMIGA
| Kb, NOL N.O and N, N-FORLUSTER
Fertilizer
== | MARKENS

Agricultural

N-TILLEORSEL  5ocgce N-BORTFORSEL

~———)> MED SKORDEN

Crop
product

I

Manure

Deposition KVAV E

I

URLAKNINGS- OCH

Leaching and L]
Mﬁ EROSIONSFORLUSTER
NH,*,NO,",
DON and PON
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KVAVEFIXERING | DET FINLANDSKA
JORDBRUKET: BALJVAXTER

kloverarter, lucern, art, bondbona, lupin

- Ympning av utsade
- Optimering av odlingsteknik
(samodling,vaxelbruk)

¢l - Minimering av utslapp
(vaxthusgaser)

www. helsinki.fifyliopisto
Bio- ja ympaéristotieteellinen tiedekunta Kristina Lindstrom



BALJVAXTERNAS KVAVEFIXERING AGER RUM | RHIZOBIUM-
BAKTERIER I ROTKNOLARNA

RHIZOBIER | MARKEN
GER UPPHOV TILL ROTKNOLAR
OCH TRANGER IN | VAXTEN
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NZO-N total emlission (g/na) Us.Uo.£2U1lZ - 5U.VUo.ZU1Z
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N20-N kaasuemissiot g/ha/d

» N:O-UTSLAPP UNDER VAXTSASONGEN 2012
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HUR IDENTIFIERAS MARKENS MIKROBER?
- MED HJALP AV DERAS GENER
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BAKTERIERNA SAMVERKAR |
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Science of the Total Environment 542 (2016) 817-825

Contents lists available at ScienceDirect

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Characterization of successional changes in bacterial community @Cmsm
composition during bioremediation of used motor oil-contaminated
soil in a boreal climate

Lijuan Yan **, Hanna Sinkko °, Petri Penttinen ?, Kristina Lindstrém *

2 Department of Environmental Sciences, PO Box 65 (Viikinkaari 2a), 00014, University of Helsinki, Finland
b Dep. of Food and Envil Sciences, PO Box 56 (Latokartanonkaari 11), 00014, University of Helsinki, Finland

IDE: OLJEATANDE BAKTERIER
| MARKEN UTNYTTJAS

Forandringar i bakteriernas biomassa och
diversitet i forhallande till oljekoncentration,
miljoparametrar, skord och
provtagningstidpunkt
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DIVERSITET

Environmental Science and Pollution Research
https//doi.org/10.1007/511356-018-1635-9

BIOREMEDIERING

EFFEKT AV OLJAN PA SPECIFIKA MIKROBER OCH DERAS
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Fig. 1 Effects of oil (a) and perennial crops (b) on soil bacterial diversity repeated measures ANOVA based on a split-plot design, “P(Oil
(Shannon-Wiener index) over time. “Oil+” oil-contaminated plots, “Oil—" treatment)” p value of oil treatment, “P(Crop treatment)” p value of crop
control plots, “P(Zime)” p value of sampling times, produced from treatment, produced from univariate ANOVA based on a split-plot design
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ODLINGSMARKEN KAN FANGA KOL

%)\ Anthropogenic
- activities p

Lal, R. Digging deeper: A holistic perspective of factors affecting soil organic carbon sequestration in
agroecosystems
Global Change Biology, Volume: 24, Issue: 8, Pages: 3285-3301, First published: 17 January 2018, DOI: (10.1111/gcb.14054)
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TILLSATSER | MARKEN
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R. Lal

Soil Health
MARKENS VATTENKAPACITET
MARKHALSAN |

ENDOGENA
FAKTORER |
MARKEN

MANSKLIGA

DIMENSIONER o

LITET

EXOGENA FAKTORER

R. Lal: Soil health and carbon management. Food and Energy Security 2016; 5(4): 212—-222
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