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Viticulture



Terraced agro-ecosystems in 5 
Italian National Parks 



Capraia Island- Arcipelago Toscano 
National Park



Vesuvio National Park (Campania)



Majella National Park (abruzzo)



CULTURAL Biodiversity: TANGIBLE & UNTANGIBLE HERITAGES
The dry stone walls, farming techniques, traditonal tools, wine making processes 

ZIBIBBO PASSITOSCIACCHETRA’



NATURAL Biodiversity: Related to agro-ecosystems



COLTURAL 
Biodiversity

1827 – 22 grapes\vines 
varie1es

1973 DOC – 3 varie1es 
cer1fied (Vermen1no, 

Albarola, Bosco)

The park is exploring the 
area to iden1fy carachterize 

and propagate old 
UNKNOWN historical 

geno1pes

GIORGIO GALLESIO
Finalborgo, 1772 – Firenze, 1839

Botanic researcher
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FUNCTIONAL 
Biodiversity

Key biological 
components: The 
micro- and meso-
fauna fundamental 
to ecosystem service 
delivery

First of all,

POLLINATORS



Historically central to Mediterranean landscapes, terraced agro-ecosystems are vital for socio-
economic and ecological stability. Current abandonment, driven by socio-economic shifts, has
triggered severe environmental degradation, heightening risks of landslides, flooding, and
biodiversity loss.
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MEDITERRANEAN TERRACES: THE ECOLOGICAL PRICE OF ABANDONMENT



Critical points

Terraces are not just scenic landscape; they are
providers of key ecosystem services. Nature-based,
heritage-informed management is essential to sustain
local economies and build resilience to climate change.

The aim

Rising costs and lack of skilled workers threaten 
the economic viability of terraced viticulture.

Lack of knowledge about soil functionality in 
terraced ecosystems.

Inappropriate soil management can alter ecosystem 
services, nutrient cycles, pH and water availability, 
ul8mately affec8ng produc8vity



Natural environments
 and natural dynamics

Food chain & Energy flows

In agricultural context

Extremely SLOWFAST !!

Ecological factors and 
dynamics in terraced 
coastal mediterranean 
environments are 
extremely conditioned by 
antropic factors (terraced 
cultivations), climate and 
morphology 



In a cubic cm of forest soil we can have up to 1 
milion of root tips and up to another milion of 
micro organism from bacteria to arthropods

Soil living component



Soil-plant continuum
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Equilibrium in soil ecosystem favors
physiological conditions of the plants and their
ability to respond to attacks of phytophagous
or parasitic organisms (Gagic et al., 2015).

SOIL BIODIVERSITY DRIVES MANY ABOVEGROUND PROCESSES 



SOIL above all





1 
dm3 

bioplanet©

Methodological framework
Inves&ga&ng tradi&onal prac&ces and soil quality



Physical and Chemical soil  properties
Parameter Vesuvio Capraia Cinque 

Terre
Organic 
Matter 
(OM)

Moderate 
(>50 g/kg)

High (>70 
g/kg)

Variable 
(53–72 g/kg)

pH Level Neutral to 
Sub-acid

Sub-acid
 (5.8–6.4) Sub-acid

TOC (%) Moderate
Strong 
correlation 
with terraces

High in no 
tillage

Texture 
Class

Sandy 
(>80%; 
Andosol)

Sandy Loam 
(SL)

Silty–Clay–
Loam



Microarthropods as Bioindicators of soil functionality

Drivers
Climate, Land use change, 

geographic position and 
other factors can affect 

soil processes. Ecosystems functions
Arthropods contribute to the 
breakdown of organic matter 
and nutrient cycling

Bio-indicators
Alterations in the community 
reveal changes in soil quality



QBS-ar index to evaluate soil quality

High biological soil quality
QBS-ar index: >170

QBS-ar index: 100-170

Medium Biological soil quality
QBS-ar: 50-100

Low Biological soil quality
QBS-ar: 20-50

QBSar
score

naturalized terraces

conservative
management

traditional vineyards

stressed soils

degradated soil

Good biological soil quality



Restoring terraced vineyards
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The planting of vineyards induce soil structural changes, which directly affect 
ecosystem services and biodiversity for a potentially long time but here after 5-
8 years biological soil quality registered quite high values.

Over 9,400 microarthropods
were collected: Acari (74%)
and Collembola (17%).



Can altitude affect vineyard soil ?

Highest terrace (H)

Lowest terrace (L)
4 upper points + 6 lowest points.

Highest terrace (H)LT N Mean SE effect ALT 

moisture (%)
H 8 5.68 0.11 P=0.053
L 12 6.02 0.139

TOC (%)
H 8 161.63 22.84 p<0,01
L 12 329 40,99

pH
H 8 1.46 0,24 P=0,096
L 12 2.28 0.28

EC (mS/cm) H 8 0.84 0.08 p<0.01
L 12 1.44 0.169

Arthropod 
abundance (N)

H 12 278.83 46.64 P=0.618
L 18 247,33 56.34

(One-way ANOVA)



Productive vs Abandoned Vineyards
Phytoseiidae density

0 25 50 75 100 125

Phytoseiidae per leaf  (mean ± SE)

Productive
(PRO)  n=72

95.2 ± 11.0

Abandoned

(ABA)  n=21

38.1 ± 8.4

ACTIVE  MANAG EMENT

2.5× higher phytoseiid density 
— stronger top-down biological 
control under active 
management.

BIOD IVERSITY  RESERVOIR

Rare species found almost 
exclusively in abandoned 
vineyards — landscape-level 
biodiversity reservoirs.

Statistically significant: p < 0.001   |   Error bars = SE   |   93 observations  ·  6 samplings 



• Highest predator mites density 
among all sites (Natural pest 
control)

Grass 
cover

• harms canopy predator 
communi8es lowest predator 
densi8es ⚠

bare soil + 
herbicide 

• High-trichome leaf vs under-
surface glabrous offered different 
niches for predator mites 

Cultivar 
Effect

Discussion
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Climate: Bagnouls-Gaussen

Winter-spring period 2024: 
- Air Temperature doubled 
- Precipitation almost halved

Severe drought led to: 
• Decline of microarthropods (30%)
• Presence of phytophagous nematods
• Decrease of grape production

Climate effect on Vineyards





Crucial Ecosystem Services



Resilience through tradition





Thank you for your attention!
Difesa e Certificazione (CREA- DC -Firenze)
Agricoltura e Ambiente (CREA-AA di Firenze e 
Roma)

Parco Nazionale della Maiella,
Caramanico Terme, Pescara

Parco Nazionale delle Cinque Terre,
Riomaggiore, La Spezia
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Parco Nazionale dell'Isola di Pantelleria,
Pantelleria, Trapani

Azienda agricola Almanza
Parco Nazionale dell’Arcipelago Toscano,
Portoferraio, Livorno

Parco Nazionale del Vesuvio, 
Ottaviano, Napoli

elena.gagnarli@crea.gov.it
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