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Biodiversity strategy for 2030 - concrete
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SOIL BIODIVERSITY IN NUMBERS
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https://esdac.jrc.ec.europa.eu/themes/soil-biodiversity
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The distribution of soil fauna is driven by several factors

Vegetation cover
Rhizosphere

Organic matter content
Soil composition

Soil porosity

pH

Temperature

Water content

Prey/ predators
Contamination/degradation

RBCs root border cells MF mycorrhizal fungi  SF saprophytic fungi

From: Bonkowski M., Villenave C., Griffiths B., 2009. Rhizosphere fauna: the functional and
structural diversity of intimate interactions of soil fauna with plant roots. Plant Soil 321-
213-233.
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Control rye (R) phacella + whlte mustard (PM) Itallan ryegrass + crimson clover + Persian clover (RCC); alfalfa (A) as permanent cover crop
From Fiorini A., Remelh S Boselll R., Mantovi F., Ardenti F. Trewsan M., Menta C., Tabaglio V. Submitted — Photos by Tabaglio V.
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Total arthropod abundance (ind./m?)
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From: Menta C., Conti F.D., Lozano-Fonddn C., Staffilani F., Remelli
S., 2020. Soil Arthropod Responses in Agroecosystem: Implications of
Different Management and Cropping Systems. Agronomy, 10(7),982.



https://www.scopus.com/sourceid/21100447811?origin=resultslist

Acari abundance (ind./m?) I CNV: Conventional agriculture (tillage)
= CNV CNS CNS: Conservation agriculture (no-till, cover crops)
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| Collembola abundance (ind./m?)
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From: Menta C., Conti F.D., Lozano-Fonddn C., Staffilani F., Remelli
S., 2020. Soil Arthropod Responses in Agroecosystem: Implications of
Different Management and Cropping Systems. Agronomy, 10(7),982.
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https://www.scopus.com/sourceid/21100447811?origin=resultslist

Conservation agriculture: no-till, cover crops (CONS) vs Conventional agriculture: tillage (CONV)

Earthworm density for the different
* managements on three farms (average for
- the two years 2012-2014).
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https://www.venetoagricoltura.org/2019/06/editoria/agricoltura-conservativa-8-anni-di-esperienze-in-veneto/

Morphological adaptations to soil ¢ Onsoil surface
* Small dimension

* Reduction of thickness of the exoskeleton and pigmentation
« Reduction or loss of eyes
« Reduced and more compact antennas and legs

* Reduction or loss of flying, jumping or running structures

* Reduced water-retention capacity

From:https://petehillmansnaturephotography.files.word press.com/2017/07/orch%elIa—

villosa.jpg

Adaptation to soil makes soil animals unable
to leave it

They are more sensitive to the change of
physical and chemical parameters caused by
natural or human activities.

QBS-ar index
Biological Quality Index based on Soil
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Eco-morphologic mdices (EMIs) of edaphic muacroarthropod

Symphyla

groups®
Group EMI score
Protura —— .o " » 20
Daplura » : I o : — 20
Collembola STHRRE : : \ » 120
MMicrocoryphia . 10
Zygentomata - — 10
Dermaptera ; \ > 1
Orthoptera | 1-20
Embioptera 10
Blattana 5

1
Hemuptera 1-10
Thysanoptera B 1
Coleoptera = o ik — 120
Hymenoptera M ,ﬁr' N, — — » 1-5
Diptera (larvae) s 10
Other holometabolous insects (larvae) — 53" 10
Other hﬂlﬂmembﬂlnus msects {adults) 1
Acan i;r » 20
Araneae 1-5
Opiliones o 10
Palpigradi TR > 20
Pseudoscorpiones ' 20
Isopoda 10
Chilopoda ’ 10-20
Daplopoda — i aiis s > 1020
Pauropoda 20

D 5%

No adaptation
EMI=1

Intermediate adaptation
EMI =5-10

Total adaptation
EMI =20

In relation to the degree of soil
adaptation
EMI between 1-5/1-10/1-20




FArRM 1
100% Il CNV: Conventional agriculture (tillage)
CNS: Conservation agriculture (no-till, cover crops)
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From: Menta C., Conti F.D., Lozano-Fondén C., Staffilani F., Remelli S., 0
2020. Soil Arthropod Responses in Agroecosystem: Implications of Different
Management and Cropping Systems. Agronomy, 10(7),982.
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https://www.scopus.com/sourceid/21100447811?origin=resultslist

100
80 - From: Lakshmi G., Beggi F., Menta C., Kumar N.K., Jayesh P., 2021.
Dynamics of soil microarthropod populations affected by a combination of
- extreme climatic events in tropical home gardens of Kerala, India.
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498 data collected from 1993 to 2015

(from 40 papers published)
Considering land uses, 8 groups were
identified:

Agriculture lands (several crops, till and no-

T

tillage, organic, conventional) High soil
biological

quality
93,7
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Woods and forests (several species),

0
Mediterranean maquis, bushes 8

Plant remediation, restored pit mine, peri-

urban uncultivated areas, etc. R

Low soil
biological
quality

Soils in natural degraded conditions (e.g.
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Permanent grasslands, pastures and —

meadows
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Agriculture Soils Permanent  Soilsin  Orchards Plant  Urbanparks, Woods
Urban parks, residual urban woods, public lands interested in ~ grasslands, natural remediation  residual  andforests
human  pasturesand  degraded restored pit  urban woods,

degradation ~ meadows  conditions mine public
Soils affected by human degradation. gardens

Orchards

gardens, botanical gardens, home gardens

From: Menta C., Conti F.D., Pinto S., Bodini A., 2018. Soil
Biological Quality index (QBS-ar): 15 years of application at
globalscale. Ecol. Indic. 85, 773-780.




Working Group SISS
ﬂBS-or Soil Biological Quality- based on

G microar’rhropods (QBS-ar)
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https //www suenzadelsuolo org/QBS -ar. php

Thank you for
your attention

Email: cristina.menta@unipr.it



