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BY DEBORAH PARKER WONG

Gauging the influence of  
terroir on wine flavor

Professor of viticulture at Bor-
deaux Sciences Agro, Cornelis 
“Kees” van Leeuwen cites Seguin 
as “the real godfather of the sci-
entific approach to terroir.” Seguin 
began work on terroir as early as 
the 1960s, and his research at Bor-
deaux University suggests that 
soil, water availability and drain-
age are the key consistent factors 
in great terroirs. However, later 
studies conducted by Seguin and 
van Leeuwen couldn’t establish a 
quality link between specific soils 
and great wines. “In Bordeaux, 
top wines are produced on soils 
as different as alkaline limestone 
soi ls (Ausone), acidic gravel ly 
soils (Lafite), neutral gravelly soils 
(Cheval Blanc) and heavy clay soils 
(Pétrus),” says van Leeuwen, “but 
all these soils have a common 
regulation of water uptake condi-
tions of the vines.” He also attrib-
uted Château Pétrus winemaker 
Jean-Claude Berrouet as someone 
who’s made “wines of terroir” for 
the last 50 years. 

While there’s a general consen-
sus among scientists and European 
Union policymakers, including the 
Institut national de l’origine et de 
la qualité (INAO) and International 
Organization of the Vine and Wine 
(OIV), about what constitutes the 
definition of terroir, prioritizing its 
many factors in relation to their 
impact on wine flavor is very much 
a work in progress. 

including UNESCO, INAO, Le Comité 
Interprofessionnel de vin de Cham-
pagne (CIVC) and Bourgogne Wine 
Board (BIVB).

SITE’s mandate is to produce 
the structure of the organization, of 
which planning and holding future 

Terroir Congresses is one of the 
most important objectives. The next 
congress is planned for Zaragoza, 
Spain, in 2018. 

“For more than 20 years, this 
group of scientists has convened to 
share our research and interests in 
terroir,” says climatologist Gregory 
Jones, a professor of environmen-

As evidenced by the 11th Inter-
national Terroir Congress, a bien-
nial think tank held in different 
wine growing regions around the 
world, there’s a constant stream of 
research bringing us closer to the 
scientific basis of terroir. 

 Organized by Southern Oregon 
University in Ashland, Ore., and host-
ed by McMinnville’s Linfield College, 
the 2016 Terroir Congress was held 
in North America for the first time in 
July. This marked a turning point for 
congress organizers, who announced 
the formation of The Society of Inter-
national Terroir Experts (SITE), a 
European Union nonprofit created 
through the support of institutions 

+ From the very start, semantics have played a significant role in commonly 
held beliefs about terroir.

+ The AOC system, and those modeled after it (such as AVAs), was largely 
founded on terroir.

+ Prioritizing terroir’s many factors in relation to their impact on wine flavor is 
very much a work in progress. 

+ Climate and soil types are the most talked about factors. 

+ The use of soil-related terms, like terroir and minerality, when referring to 
wine flavor, are being questioned by geologists and microbiologists, while 
academics and professionals are more inclined to abandon the word  
minerality than to relinquish their use of the term “terroir.”

AT A GLANCE

Attendees of the 2016 Terroir Congress met for the first time in the United States in 
July. [Photo by Maureen Battistella]

Climatologist Gregory Jones of  
Southern Oregon University says the 
Terroir Congress has grown over the 
past 20 years. [Photo by Ben McBee]
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Bordeaux. But it was the advent 
of the French appellation d’origine 
contrôlée (AOC) system governing 
wine in 1935 that marked the turn-
ing point for terroir. 

The AOC system, and those 
modeled after it, was largely found-
ed on terroir and based on climate 
and soil factors that vary consid-
erably in large AOCs. Created to 
guarantee the source and, to some 
degree, the quality of a wine made 
from a protected designated origin, 
it was through the wide-scale adop-
tion of AOCs between the 1950s 
and 1970s that the word “terroir” 
began to take on more positive 
associations. 

rom its humble origins to 
protected status, semantics 

have played a significant role 
in commonly held beliefs about 
terroir.  A French word mean-
ing land or soil, terroir originated 
from the Medieval Latin word 
terra (land) and terratorium (terri-
tory). The French phrase “goût de 
terroir,” or taste of the soil, origi-
nally implied a poorly made wine, 
one considered to be flawed or 
unripe. Early literary references by 
the Cistercian monks connect the 
land to the expression and qual-
ity of wines they cultivated in Bur-
gundy, and later accounts dating to 
the 17th century do the same for 

“The concept of terroir can be 
traced back into Roman times, 
but it really started to develop in 
the wine industry and, particu-
larly, in scientific and marketing 
literature, in the late 1980s,” says 
Mike Trought, principal scientist, 
plant and food research, associate 
professor at Lincoln University in 
Canterbury, New Zealand. Trought 
references the Web of Science 
database in attributing the use of 
the word terroir and its adoption as 
a concept in science as being large-
ly promoted by French researchers 
as well as soil scientist, Professor 
Gérard Seguin, at the University of 
Bordeaux in particular.
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influence the character of wine: 
variety, bedrock geology, climate, 
soil hydrology, physiography (orien-
tation, slope, elevation), soil biota, 
vineyard management techniques 
and winemaking.  

While climate holds the upper 
hand, Burns cites the physical 
characteristics of soil, including its 
water-holding capacity, as being 
just as important as its chemical 
characteristics in terms of produc-
ing distinctive terroirs. “The tex-
ture and structure of soil affects 
its drainage characteristics,” says 
Burns, who points out that high-
potential sites are often on dark-
colored igneous rock, unweathered 
shales, sandstones and limestones 
with the addition of metamorphic 
rocks and alluvium. 

He describes an ideal site as 
being well aggregated and well 
drained with some fine particles 
for holding water, no plant-avail-
able aluminum or salts and having 
some organic matter in the upper 
layers. “Because soil characteris-
tics affect grapevine growth and 
phenology, they primarily influ-
ence flavor development through 
affecting the timing of the ripening 
period.”

Trought and Pogue both address 
the concept of scale as a key factor. 
“The interpretation of the terroir 
response on a 2 ha vineyard is very 

Kevin Pogue, professor of geol-
ogy at Whitman College, Wash. 
“What’s most important about soil 
is its ability to transmit water or its 
hydrologic properties.” 

For Jones, proof comes from 
observations that the same grape 
variety doesn’t produce the same 
quality wine in different climates. 

tal science and policy, director of 
the division of business, commu-
nication and the environment at 
Southern Oregon University. “The 
group has grown as other scientists 
from the fields of geology, biology, 
ecology, tourism, economics and 
others have seen the range of inter-
esting questions that arise from the 
study of terroir.” 

According to Jones, scientists 
have been asked to help identify 
the most important aspects of ter-
roir and define the boundaries 
between nature and nurture. Jones 
says there are five main areas of 
terroir study: quantifying the influ-
ence of factors on vine growth 
through climate-soil-water relation-
ships; factors related to fruit com-
position and wine quality; regional 
fingerprinting of wines (microbial 
signatures); viticulture zoning (iden-
tifying the best terroirs); and preci-
sion viticulture (spatial technologies 
to manage and improve the crop). 

PRIORITIZING FACTORS THAT 
INFLUENCE TERROIR

By its nature, the study of terroir 
is multidisciplinary. It combines the 
expertise and research of a dozen 
fields, among them geology, soil 
science, climatology, agronomy, 
microbiology, physiochemistry, 
oenology, sociology and econom-
ics. In his presentation at the con-
gress, van Leeuwen quoted Warren 
Moran from New Zealand, who 
said, “Most scientists are victims 
of their own discipline.” As such, 
we look to identify the common 
ground where researchers across 
disciplines find a consensus. One 
factor that gets credit from several 
quarters is climate. 

According to van Leeuwen’s 
2002 study, climate bears more 
influence on terroir than soil, but 
the effects of both are mediated 
through their influence on water 
supply to the vine. For van Leeuw-
en, the key factors are prioritized in 
no uncertain terms as air tempera-
ture, vine water status and vine 
nitrogen status.

“Research has shown that cli-
mate is the first and foremost fac-
tor influencing terroir,” says Dr. 

different compared to an entire 
region. Even within a vineyard, 
marked differences in fruit compo-
sition can be recognized in adjacent 
vines — each vine is in its own ter-
roir, says Trought.

For Pogue, who writes AVA peti-
tions, terroir is expressed in single-
vineyard wines. “In defining how 
an area is different, once you get 
beyond the scale of about 40 acres, 
you’re generally beyond the scale 
of terroir,” he says. “Large AOPs 
and AVAs are really a collection of 
terroirs used for the purpose of 
marketing wines.”

THE HUNT FOR TYPICITY

“The expression of terroir [in 
wine] is the easiest thing to destroy 
and the hardest thing to capture,” 
says Pogue. “Winemakers have 
all of these tools they can use to 
force style.” According to Burns, 
the best expression of terroir can 
be found in cool climate grapes — 
thin-skinned reds like Pinot Noir 
and whites like Riesling and even 
Chardonnay. “Variety can overpow-
er terroir,” he says, citing Bordeaux 
varieties that express similarly in 
different soils. “Terroir is expressed 
more clearly in cool climates. When 
we hold other factors the same, 
we can taste the differences in the 
three parent materials found in Ore-

Whereas locations with a similar 
climate but different geology and 
soils can produce similar quality 
wines with flavors and aromas that 
are typical for the variety.

Geologist Scott Burns, an expert 
in the soils of Washington and Ore-
gon, who teaches at Portland State 
University, cites eight factors that 

Geologist Scott Burns (on left) talks with congress attendees about Willamette  
Valley’s geology and soil. [Photo by Maureen Battistella]
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Sols (LAMS), believes soil fungi, 
called mycorrhizae, are the key 
to terroir expression. “It’s bacte-
ria that enables the vine’s roots to 
assimilate nutrients. So it’s impos-
sible to distinguish between wines 
from different terroirs if the soil is 
biologically dead.”

With the rise of organic and bio-
dynamic viticulture, the winegrow-
ing community is paying closer 
attention to the biological activity 
of the soil. For the most part, scien-
tists and winegrowers have accept-
ed that a vine takes up minerals 
from the soil through its root sys-
tem as positively charged cations, 
and that different levels of cations 
are available in different soils. 

For example, the more plant-
available iron that’s around, the 
more the vine will absorb. But 

gon’s Willamette Valley.” Matching 
a variety to the climate and manag-
ing grapevines to account for soil 
types so ripening occurs at the opti-
mal temperature is likely the key 
to a region developing a distinctive 
quality wine style.

While there’s still no scientific 
proof for typicity, we can begin to 
describe it in terms of a microbial 
signature. David Mills, professor 
and the Peter J. Shields endowed 
chair in the departments of food 
science and technology at UC 
Davis, did research identifying the 
associations between the micro-
bial patterns in vineyards and fin-
ished wine. 

In addition, soil  microbiolo-
gist Claude Bouguignon, director 
and co-founder of the Laboratoire 
d’Analyses Microbiologiques des 

Pogue cautions there are other 
nutritive elements that don’t work 
like that, “If you happen to have 
a soil that’s high in calcium, it 
doesn’t mean the vine will absorb 
extra calcium just because it’s 
available.”

For Pogue, the holy grail of ter-
roir is determining how the syn-
thesis of phenolics in the ripening 
grapes is affected by the varying 
concentrations of plant-available 
nutrients in different soils.

MINERALITY AS A MISNOMER

While research is gradually dis-
pelling the myths about the con-
nections between soil and the 
flavors in finished wine, it seem-
ingly hasn’t made the belief in ter-
roir any less romantic. But the use 
of soil-related terms like terroir and 
minerality when referring to wine 
flavor are being questioned by geol-
ogists and microbiologists alike. 
Some, like Mills, advocate that sci-
entists should forgo using the emo-
tionally charged terroir and all of its 
connotations and focus solely on 
the mechanistic relationships that 
explain wine flavor. 

When asked, academics and 
professionals are more inclined 
to abandon the word minerality in 
describing wine than to relinquish 
their use of terroir, which brings us 
full circle and back to semantics. 
Given what we do know, few will 
argue with author James Wilson’s 
view of the relationship between 
soil and vine: “Vines don’t eat rock, 
per se, but sip on mineral concoc-
tions dissolved from them.”

For the ever-pragmatic Jones, 
“Fully understanding the scientific 
basis of terroir may never come, but 
the pursuit and discovery informed 
by our research is what drives all of 
these scientists every day.” 

 
Deborah Parker Wong is the 
Northern California editor for The 
Tasting Panel magazine, and a long-
time contributor to Vineyard & Win-
ery Management. She earned her 
WSET Diploma in 2009.

Comments? Please e-mail us at 
feedback@vwmmedia.com
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THE NEIRYNCK SOIL MATRIX
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The Neirynck soil matrix matches grape variety to soil type.


