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1950 -> today

50 Pg (*109 t)
of Carbon was released to the atmosphere

The soil releases a large quantity of 

carbon that was bound in the past millennia 

Tillage begins

25 years of tillage

Change to sod seeding
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Consumers are more and more 
concerned about health issues



Not only herbicides and insecticides: Toxicity of fungicides
to bees is also demonstrated



Uncertainty for the future

• climate change (disease, pest, biocontrol, 
abiotic/biotic stress)

• stringent regulatory requirements (less PPP 
available, is there a bright future for copper 
?)

• from quantity to quality: interest in locally 
produced natural wine (vs mass produced 
industrial ones)



A global synthesis reveals biodiversity-
mediated benefits for crop production

Dainese et al. (2019). 



• "Compared with annual arable crop 
systems, perennial orchards/vineyards 
offer a habitat for a more diverse 
community of organisms with different 
ecological needs [...]." 



Effect of organic farming on natural 
enemies of pest

Swiergiel et al. 2019.



Tittonel 2014

Proposed ecological intensification of the current food system

A “Beyond organic” thinking



IPM future in vineyards: turning back the triangle?

Sensitive varieties
Extreme monoculture

High use of  non-renewable inputs

Use of Chemical Pesticides

Semiochemicals
Tolerant varieties

Diversification of the crop

Enhancement of  
biocontrol/pollination

Reduced use of Chemical 
Pesticides

Modern crop are based on 
fossil-fuel based inputs

Is it possible to change to 
an ecosystem-based IPM?

IPM is compulsory in EU from 2014



• 46,000 ha of apple and grapevine 
•more than 32,000 (70%) ha are treated with MD in year 2011 (replaced 
insecticide: 20000 - 30000 kg/year) 
• strong co-operation between researchers, field advisors, ph. producers 
and growers to reach an area-wide program

A case study: Area-wide mating disruption in Trentino-South Tyrol 
region: consistent efficacy over 25 years



Green manure and nitrogen in the 
must

Inorganic N and Yeast Assimilable N
did not differ

(47% Poaceae, 40 %Fabaceae, 13% Brassicaceae
andBorraginaceae)



Green manure in organic vineyards

Fungal and bacterial communities 
were often enhanced by

organic + green manure management



Mescalchin et al. 2018



Flower strip: the orchard example



Which landscape do we want ?

Monoculture vineyards Vineyards with biodiversity



Example of natural enemies
dispersal into the vineyard
from a biodiversity constructed island
(Altieri et al 2010)



Flowering sequence of 5 cover crops to ensure pollen, refuge 
and nectar to natural enemies 

Altieri et al. 2010



Multiple benefit from cover crop in 
vineyards: beyond organic

Altieri et al. 2010



Is this the vineyard we would like to 
see around?

Natural enemies = NE (e.g. 
predators, parasitoids…)

Pests (e.g. aphids)

Ants (favorable to 
aphids)

Physical 
barrier,
food or 

habitats for NE

Hedgerows
Plants 
odours 

attractive 
to pests

Trap 
plants

Repellent 
plants

Pest 
repellent 

odours (oil, 
plants)

NE 
habitats

Apple tree 
cultivar

Low-
susceptibility, 

resistance

Flower 
strips

Nest boxes

Habitats or 
food 

resources for 
NE

Ants diversion 
from aphids

Ant baits
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Push-pull

Barrier and dilution

Bottom-up processes

Top-down processes

Diversion of commensal organisms

Direct measures with ‘soft practices’

Tested levers of action

NE 
releases

Mating 
disruption

Mass 
trapping

Predictive models 
to adjust 

pesticides use to 
weather risks

Directs practices against pests6

Fertilization
Irrigation

Tree architecture…

Apple tree 
management

Alternate 
mowing
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Baveco & Bianchi 2007

From Vegetation Database to 
Participatory Landscape Design

Relationship between landscape and predation/parasitism of pest 
species in single crops

Integration of multiple maps into a single bio-control service map

Participatory action:
Designing Pests Suppressive 
Vineyards



My proposal

• Beyond organic approach (social, ecological and economical aspects)

• actively involve farmers, advisors, researchers and local politicians to co-develop 
(1) a perennial (=permanent) biodiversity structure in the landscape including 
corridors (2) a field demonstration with disease resistant varieties and (3) field 
efficacy evaluation of new low risk PPP and the biodiversity structuree at a 
regional level

• promote a new approach to soil management mimicking nature (cover crops + 
organic matter on the surface as in nature to conserve water, nutrients, carbon 
and soil life and to reduce soil compactness) (->resilience towards climate change). 
This will also stimulate soil biota relevant to biocontrol. 

• increased support to local natural wine production (especially at the small-to 
middle scale level) with a view to increase quality and price for growers (to reach a 
price which gives profit, without eroding the environment)

• higher support to organic and IP farmers operating on hilly terrain, with high 
associated labor cost



BioControl

Vineyard
re-design

Reg. 1107/2009

Semiochemicals
and 

biopesticides

Participatory
Action Research

Robust
varieties

Conclusion: The toolbox for sustainable vineyards



Possible challenges perceived by wine 
growers

• •Land/space limitations -focus on vines only (when implemented as single farm)

• •Lack of funding to plant/protect habitat and to use cover crops

• •Water or labor limitations for establishing hedgerows 

• •May attract vertebrate pests (eg, voles) and their management should be discussed

• •Concern about invasive species (plants & insects, see BMSB in S Italy)

• •Lack understanding of measurable benefits for the society (although many recent publications 
measured that)

• Higher knowledge required to manage the ecosystem (in comparison with a monoculture)



New Zealand (Green Waipara)

California



Thank you for your attention !


