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The IN-GEST SOIL Project
Innovation in viticulture soils management trough the adoption of good 

practices and tools to support field activities

Aim:

• Reduce water loss and soil erosion

• Enhance soil and vine quality

• Improve the environmental 

sustainability of the vineyard

Introduction of key innovations:

1) Improved best soil 

management practices

2) Agrometeorological monitoring

3) ICT tools to support farmers



Binè – Novi Ligure (AL)

Gentile – Capriata d’Orba (AL)Agrion – Carpeneto(AL)

Barbera wine - Slope: 15%

Permanent grass cover

VS

Conventional Tillage

Dolcetto wine - Slope: 2,5%

Permanent grass cover

VS

Conventional Tillage

Innovative soil 
management 
practices in 
Piedmont 

hillside 
Vineyards

Nebraie – Rocchetta Ligure(AL)Biné – Novi Ligure(AL)

Cortese wine - Slope: 14%

Sowing on firm ground

VS

Traditional sowing (whit tillage)

Timorasso wine - Slope: 16%

Permanent grass and green manure

VS

Temporary grass and crop cover

Barbera wine - Slope: 19%

Mechanical control of the under-row

VS

Chemical control of the under-row

Porzio –Rocchetta Tanaro (AT)



meteorological data

Continuous in-field monitoring:

soil water content



ground cover
and

surface biomass

Soil compaction:
penetration 
resistance

Soil compaction:
bulk density

runoff and 
soil erosion

soil hydraulic 
conductivity

Periodical in-field monitoring:



Results: ICT tools to support farmers

Rainfall

drought index

soil moisture

field access

monitoring and forecast 
(water balance model)



Tilled Grassed Green manure

Runoff (total) % 2.5 1.0 1.0

Runoff (summer 2023) % 6.3 1.9 2.9

Erosion (total) kg/ha/mm 10.0 6.7 3.2

Erosion (summer 2023) kg/ha/mm 26.9 23.2 10.9

Soil cover (spring) % 26.2 63.1 46.9

Soil cover (autumn) % 19.1 55.4 49

Superficial bulk density (spring) g/cm
3 1.35 1.34 1.25

Superficial bulk density (autumn) g/cm
3 1.40 1.35 1.34

Deep bulk density (spring) g/cm3 1.49 1.47 1.43

Deep bulk density (autumn) g/cm3 1.53 1.51 1.52

Superficial soil water content (spring) cm3/cm3 0.245 0.242 0.248

Superficial soil water content (autumn) cm3/cm3 0.178 0.207 0.229

Deep soil water content (spring) cm3/cm3 0.336 0.296 0.305

Deep soil water content (autumn) cm3/cm3 0.214 0.230 0.290

Soil penetration resistance Mpa 1.13 1.71 1.38

Hydraulic conductivity (spring 2023) mm/h 70.5 129.5 26.5

Hydraulic conductivity (autumn 2023) mm/h 43 386.5 1253.9

Biomass (spring) Mg/ha 0.77 1.92 2.56

Biomass (autumn) Mg/ha 0.65 1.03 0.85

Traditional Innovative

Soil organic matter % 1.07 1.22

Production kg/pianta 2.73 2.84

Results of the monitoring:

Runoff coefficient

Hydraulic conductivity

Positive effect of permanent 

spontaneous grass cover in reducing 

runoff, erosion and soil compaction.

Less intensive soil management resulted 

in increased water infiltration during 

rainfall events and higher soil moisture

Erosion coefficient

Water content



Results: Grape production

Grape production (kg/plant) Weight of the pruning wood (g/plant)

traditional innovative

No negative effects in production

(production was lower only comparing grass 

cover to tillage in young vineyards)



Results: the “best practice guide”
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