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Introduction
Nature Based Farming Solutions (NBFS), here intended as landscape features management, agroforestry and agroecological crop management, are envisaged practices going in the direction of reintegrating, within the
agricultural systems, their undermined ecosystem functions. These approaches still strongly demand further context specific scientific validation for their viable deployment at a local scale. Applied ecological sciences, like
landscape ecology and phytosociology, concur to meet the need of scientific applied knowledge building related to the comprehension of the ecological patterns and trends underlying these practices, allowing to account for
their overall contribution to the enhancement of the environmental stability and the ecological functionality of the agro-ecosystems. In this context, our project is focused on the test, calibration and validation of a monitoring
scheme for the accounting of the contributions of NBFS practices on the agrobiodiversity values.
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AIM OF THE PROJECT

Need of scientific applied knowledge building related 
to the comprehension of the ecological patterns 

and trends underlying the farmland agroecological 
design and management1-4

Validating a model for the accounting of the contribution 
that agroecological farmland management can bring to 
agrobiodiversity values and, as a whole, to the recovery 

of the ecological functionality of farmland

test, calibration and validation of the
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a certification scheme for farms 
developed by Polyculturae Association, in collaboration with 

University of Milan and Marche Polytechnic University 
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STANDARDIZATION OF THE 
SELECTED SET OF INDICATORS

subsequent qualitative and quantitative assessment of 
the Ecosystem Services20-22 interlinked with the studied 
ecosystem functions

ECOSYSTEM FUNCTIONS

SELECTION of the FINAL
STANDARDISED 

INDICATORS SYSTEM for 
the BIODIVERSITAS 

CERTIFICATION UPGRADEe.g. further analyses 
on Dulcamara farm

e.g. further results on 
the other pilot case 
studies

e.g. preliminary results 
on Dulcamara farm

DIVERSIFIED ADOPTED AGROECOLOGICAL 
PRACTICES: 
• Widespread and scattered natural features
• Agroforestry
• Crop diversification
• Use of local cultivars (landraces)
• Soil fertility conservation (“green mulching”, cover crops, 

rotations)
• External inputs reduction (sporadic pesticides compliant 

to organic farming, no fertilizers, no herbicides)
• Integrated pest management
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OTHER VARIABLES:CATEGORIES

• Phytocenosis composition, structure, dynamism and biological activity

• Agricultural management methods

• Hedgerows, meadows, shrubs, orchards, woods presence and 
management

• Crop diversification, ancient or conservation land races employment

• Used Areas Index (uncultivated areas)

• Other actions and strategies for biodiversity increase

• Protected species’ presence
• Study, research, dissemination activities

PILOT CASE STUDIES: 
4 FARMS belonging to the  POLYCULTURAE ASSOCIATION5

Piedmont and Lombardy region  

> LANDSCAPE PRELIMINARY ECOLOGY RESULTS:
● Physiognomic and structural indicators values:
• Medium agricultural patch size is low (0,35 ha) –> positive influence on biotic and resources fluxes and source-sink 

effects balance
• Agricultural matrix over 60% (85,6% --> good stability and low exposure to external impacts), while natural 

components might be enhanced (7%)
• High jaggedness values for agricultural patches are positively linked to inter-poderal information exchanges
• High heterogeneity values for agricultural patches positively influence α-diversity dynamics, while natural 

components may benefit from further diversification
• Positive values for total landscape structural diversity, mainly influenced by agricultural patches diversification, to be 

potentially improved through natural components diversification
● Functional indicators values:
• Current state connectivity and circuitry values are mostly sustained by the surrounding woodlands (high ecological 

quality classes), while current landscape feature infrastructures weakly supports spatial interconnection dynamics
• S1 and S2 scenarios (insertion of new diversified, well-structured hedgerows; small woody patches acting as 

stepping stones) can support stronger interconnection dynamics, enabling more stable exchanges also with outside-
farm landscape components (S2 also implies requalification interventions on external patches) 

> FLORISTIC VEGETATIONAL ANALYSES:
• Woodland patches floristic-vegetational traits are almost in balance with the environmental context, even if the 

presence of allochthonous species is influent. They represent a high maturity floristic and vegetational point of 
comparison for forthcoming agricultural patches data.

• The case study farm already shows positive ecological traits, 
that might be further strengthened by science-driven agro-
environmental requalification interventions

• Further floristic-vegetational analyses on other patches types 
and neighbouring conventional farms are ongoing

• Further landscape ecology indicators are under study, 
enabling a finer evaluation of functional traits (e.g. IMS, BTC, 
Landscape metastability index)
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MAIN FOCUS:

* Different spatial and time scales
*On paired agroecological and conventional farms

ECOSYSTEM SERVICES4

Preliminary results LANDSCAPE ECOLOGY ANALYSES - Farmland scale

Local scale Farmland scale – Current state

A first CASE STUDY  
Dulcamara farm

- Landscape ecology physiognomic, 

structural and functional traits

- Floristic and  vegetational traits

LAND USE:
• Cropfields: 3 years rotations: barley, rice, Leguminosae
• Fruits: apple, walnuts, hazelnuts
• Horticultural: mixed
• Woodland: some parcels among wider relic wood 

patches (stable soil cover from at least XVIII century)
• Landscape features:

FARMLAND 
SCALE

WOODY PATCHES 
among farmland

Preliminary analyses

• Current State: hedgerows 
(often discontinuous, low 
stratified, presence of 
allochthonous species)

• S1: In-plan PSR project for 
hedgerows ecological re-
integration

• S2: Potential further 
implementation of 
landscape features

Connectivity Circuitry

S1 S2

Comparison of Current state and 2 transformation 
scenarios (S1, S2) with a progressive further 
implementation of landscape linear features (multi-
strata and single strata shrubs hedgerows)

Current 
state

Current state S1 S2

VEGETATIONAL ANALYSES – Patch scale
Example on woody patches
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Prunus avium (L.) L.
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(in red invasive exotic
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Tree species renewal

Corylus avellana L.
Euonymus europaeus L. 
Cornus mas L.
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Hedera helix L.

Others

Polygonatum multiflorum (L.) 
All.
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ELLENBERG’S ECOGRAM

Site specific ecological 
conditions:
- Alluvial terraces, high 

permeability 
- Neutro-acidophilus 

inceptsols
- Soil poor in OM
- Temperate sub-

continental bioclimate 

Phytosociological association
Polygonatum multiflori-Quercetum
roboris Sartori 1980 subass. 
carpinetosum betuli
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Functional traits
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