
*Should we whine about wine?

Vineyards and conservation 
of mediterranean habitats: 
threats and opportunities

Mark Reynolds



Vineyards and biodiversity conservation

• Global impact of vineyards
• Threats to biodiversity 
• biodiversity conservation in vineyard landscapes

• landscape-level 
• enhancing biodiversity within vineyards

• “sustainable” wine – opportunity for conservation?



Mediterranean Ecoregions 

• Great for biodiversity
• Great for growing grapes (and have been since 4-6000 B.C.)

• vineyards are a dominant landuse & economic force



25,066 million liters produced 2003 *

Up 12 % from 1998-2003

Emerging markets:

China, Russia, US

Perceived health benefits
affects consumption

*Organisation Internationale de la Vigne et du Vin

Global wine trends



CA wine industry  ~ $10 B/yr in sales
~ $46 B/yr overall contribution to CA economy *
~ $3 B/yr in tourism

US wine & grape industry  ~ $162 B/yr to US economy *

Global Economic Impact – Trillions of dollars ??

Vineyards as Economic Drivers

* MKF Research, LLC. 2007. "The Impact of Wine, Grapes and Grape Products on 
the American Economy: Family Businesses Building Value” 



~ 7.7 Million Hectares (cf. ~ 36 M ha Corn in US)

85 – 90 % in Med Basin - Spain and France dominate

~ 200 K Hectares from 1997-2001

Recent expansion in California, Baja, Australia, Chile, 
South Africa , (China) 

Global Vineyard Footprint



World Winegrape Area 1997 & 2001
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some expansion is ‘ag’ to vineyard
• habitat conversion to vineyards is concentrated in

high biodiversity areas of med regions
• trend of vineyard expansion on steeper slopes 



Ecological effects of vineyard conversion

Habitat Conversion
Habitat extent & fragmentation
Edge effects
Connectivity

Erosion, soil disturbance

Pesticide pollution

Water diversion



Land clearing for vineyards in Sonoma and Mendocino Counties



Intensified vineyard monocultures can be biological  deserts



Can moderate intensity vineyard-wildland landscapes 
retain significant biodiversity?



Biodiversity in Vineyard Landscapes

Napa and Sonoma Counties in northern California

TNC, SFSU, UC Berkeley, PRBO Conservation Science

Biodiversity of remnant habitat patches 
in high and low intensity vineyard areas

21 vineyard ownerships

Sampled birds, bees, native plants



Landscape – level vineyard extent

low high



Biodiversity in Vineyard Landscapes: 
Napa-Sonoma Sampling 2001-2005

Birds – point counts, nest monitoring plots

Bees – sweep net samples, pan traps

Plants – 100 m2 plots



Biodiversity in Vineyard Landscapes

• 124 species of bees, 72 species of birds
• 105 species of plants
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Birds in High vs. Low Vineyard Density Sites

• Species Richness - equivalent (~30 spp/site)

• Density of Nests – equivalent (~40 nests/plot/site)

• Reproductive Success –

slightly higher in high v. sites

• Cowbirds and Starlings –

more abundant on high v. sites

                     
 
 
 
 
 

    Cavity                       Cup                        Ground                   Pendulous 
 
Figure 3. Mean nest success by nest type for high (black bars) and low (open bars) vineyard extent sites + 
standard deviation.  
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Bumble Bees in high vs. low vineyard density sites

• Majority of pollinator services
• Species pool - 12 spp. in Napa & Sonoma
• Species richness – equivalent 
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Specialist Bees in high vs. low vineyard sites
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There is a significant difference in the number of specialist bees 
between high and low vineyard sites.



Mammalian Predators and Width of 
Riparian Habitat
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Significant biodiversity persists in vineyard 
landscapes of Napa and Sonoma

• Species richness equivalent in high and low 
vineyard densities

• Landscape context affects bird and specialist bee 
community structure

• Wide riparian buffers improve connectivity for 
mammalian predators



Can biodiversity be enhanced in intensified 
vineyard monocultures??





Deploying flowering buckwheat (Fagopyrun esculentum) between
vine rows (1 double row in 10) 

• Provides nectar for key parasitic insects (hoverflies)

• Reduces need for chemical spray for leafroller caterpillers

• Saves $250 (NZ)/ha/yr in spraying

Mulch below vines enhances bacterial and fungal biodiversity

• Breaks botrytis (grey mould) life cycle 
• Saves $750 (NZ)/ha/yr

• Saves indirect costs of spraying (e.g. pollution, public health)

Putting biodiversity back in vineyards of New Zeala nd



Enhancing Biodiversity stacks ecosystem services

• Pest management w/cover crops ->
– Increase soil moisture, soil carbon, methanotrophic 

bacteria
– Pollination, other biodiversity conservation

• $$ incentives & marketing for vineyards

Putting biodiversity back in vineyards of New Zeala nd







“Sustainable winegrape growing”  has marketing cach et



The Biodiversity & Wine Initiative (BWI) is a partn ership 
between the South African wine industry and the 
conservation sector to minimise the further loss of  
threatened natural habitat, and to contribute to 
sustainable wine production, through the adoption o f 
biodiversity guidelines by the South African wine 
industry

• Integrate biodiversity into Brand South Africa
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Biodiversity and Wine Initiative has support of 

~1/2 Cape vineyards (76 members, 5 Champions)

protecting and restoring 

~ 50 k ha of fynbos through incentives for growers





Vineyards & Conservation – Research Questions

Landscape – level
• Mapping vineyard potential & conservation priorities
• BMPs for slope, erosion, habitat retention, buffers, 
• mitigation

‘Farm’ – level
• IPM
• Stacking ecosystem services
• Compatible biodiversity – pollinators, pest-predators

How would conservation biologists design vineyards?



Summary

• Vineyards are big, global business with large ecolo gical 
footprint

• recent vineyard expansion in key areas for Med       
conservation (CA, Baja, Australia, South Africa, Chile)

• biodiversity as a marketing opportunity

• “sustainable” vineyards and ecosystem services are 
opportunities for conservation

• further work on science-based incentives



The Future?  This?



Or this?





Thank you

Steve Wratten, Lincoln University
Josh Viers, Rodd Kelsey, Vinecology, UC Davis
Adina Merenlender, Emily Heaton, UC Berkeley

UC Integrated Hardwoods Range Management Program
San Francisco State University
USGS- Biological Resources Division
American Bird Conservancy
Schulz Donor Advised Fund of Community Foundation 
Sonoma County
Napa Sustainable Winegrape Growers



Thank you

Landowners:

Kelham Vineyards, Beringer Blass Vineyards, Stag’s Leap Vineyards, 
Robert Mondavi Vineyards, Quintessa Vineyards, Huds on Vineyards,
Saintsbury Vineyards, Kunde Vineyards, Marilyn Good e, Veteran’s Home 
of Napa, City of Napa, Bouverie Preserve

Access: D. Luther, So. Sonoma RCD
Fieldwork: P. Bouley, R. Hirsch-Jacobson, M. Wipf, D. Gaube, A. Krauss, H. 
Howitt, C. Fenter, Q. McFrederick, A. Hoffman, S. Chess, and A. Fisher 
GIS & Study Design: C. Brooks, A Merenlender, G. Geupel, T. Gardali
Bee Identification: R. Brooks, R. Thorp, and T. Griswold 



Aggressive marketing linking biodiversity conservation to terroir


