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Soilasa sustainablaesourcefor the bio-economy

A Preserveand improve productivity and fertility of soils in the lotegm
A Soil is a limited resource, the functionality cannot be replaced once lost

Soilsarethreatened
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Soilfaunaandfunctions
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Soilfaunaandfunctions
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Howdoessollfaunaaffect bulk density?

A Indicatorof soil structureand soil compaction
A Importantfor water dynamicsandroot growth

BD1.5 g/cm® BD1.77 g/cm?3

Quantitativesynthesi<of soil
faunaleffects lacking

Potentialfor counteracting
compactior?

a
Stirzakeret al. 1996 Planand Soil
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Howdo earthwormsaffect bulk density?
Datacollection

Systematic
search
- bulk density
- porosity
- porevolume
AND
- soilfaunagroups

Earthworms
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Howdo earthwormsaffect bulk density?
Datacollection

Systematic . Effect sizes:
Meta-analysis:
S 22 articles g 111
345articles datapoints
Requirements Effectsize In(BD.,/BQY
- controlvs.EWtreatment Mixed effectsmodels(random
(sameexp. conditiong factor: studyID)

Excluded
- castvs.bulksoill
- before-after investigations
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Collectionof additionalinformation

Basicsite information, e.g.
- Geography
- Climate
- Habitatandlanduse
- Soildescription(soiltype, texture, pH,initial bulk density...)

Experimentalinformation, e.g.
- Labfield experiment
- Repackefundisturbedsoil
- Duration
- Treatmentsandreplication

Taxonomiadetails, e.g.
- Species
- Ecologicagroup
- Biomassabundancesize
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Do earthwormsaffect bulk density?

Species

Lang & Russell 2019 European Jouof&oilScience
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Allolobophora chlorotica (13)
Amynthas gracilis (2)
Aporrectodea caliginosa (21)1
Aporrectodea rosea (7)1
Aporrectodea trapezoides (3)
Dichogaster terrae-nigrae (1)
Diplocardia ornata (3)
Eudrilidae (1)

Hyperiodrilus africanus (4)
Lumbricus rubellus (3)1
Lumbricus terrestris (2)
Octolasion cyaneum (2)1
Pontoscolex corethrurus (11)1
Reginaldia anomala (6)
Reginaldia omodeoi (1)1
Stuhlmannia zielae (3)

Ap. rosea/All. chlorotica (4)1
Mix 1 (1)1

Mix 2 (2)1

H. afr/D. ter (1)

L. rubellus/Ap. caliginosa (3)1
R. omodeoi/D. terraenigrae (1)1
R. omodeoi/H. africanus (1)
Mix 3 (1)1

S. zielae/R. anomala (3)1

EW (11)1
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How canthe variancebetweenandwithin species

explaine®

A Effectsof ecologicagroup + texture + land use+ experimentalduration?

A Thesefactorsdo notexplainthe largevariation
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How canthe variancebetweenandwithin speciede
explaine®

A Effectsof ecologicagroup + texture + land use+ experimentalduration?

A Thesefactorsdo notexplainthe largevariation Not enoughdatafor
interactive effectd
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Influenceof texture or land useon effect size?

sand silt
artificial (5) J—o—
loamy sand (15)1 =
sandy loam (30) —o—
loam (32)1 =
silt loam (21) . i
clay loam (6) =
clay (2) . I
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Knowledgegap

Datamissingfor sometextures

bare soil (27)

bare soil + X (21)

arable fields (43)

grassland (19)1

forest (1)
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How canthe variancebetweenandwithin speciede
explaine®

A Effectsof ecologicagroup+ texture +land use+ experimentaturation?

A Thesefactorsdo notexplainthe largevariation Not enoughdata for
interactive effectd

A Abundancemodel (subset 89datapoints
A Bodymassmodel(subset 92datapointg
A Bulkdensitymodel(subset 65datapoint9
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Do effect sizesdependon body massor abundance

Effectsize(In response
o
o

©
{8

0.21

o

Body mass [In(g)]

Lang & Russell 2019 European Jouoh&8oilScience

N~
‘\/'\\-/\
\,\ 0.41 —_
n =89
e} .3
5 ' :
0.2
8 * . .
@) * .
Q . .
= SRR 4 S R
o . g ”‘, ‘ g
N R
2 * . ®
(@] * * * *
:lqz) -0.21 .
L
2 3 2 3 8 7
AbundancqIn(Ind/m?)]

© BONARES | UFZ | ZALF | TUM | SENCKENBERG | BGR | JLU

SFUREIRLD Y THE

) BONARES |7

. : and Research
Centre for Soil Research



Do earthwormsloosensoilafter compactior?
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Conclusions

Effects of earthworms on bulk density: A meta-analysis

Birgit Lang © | David J. Russell

A Highvariability

clay

A Knowledgegapd
A Interactive effects?!
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