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�Ladies and gentlemen, good morning....�
thank to the organizing committee for giving us the opportunity to describe some results of our research activities.

The research began as a cooperation among Accademia del Barolo, a group of producer, DiSAFA University of Turin and Timesis (private company especially focused in soil surveys).

I’m going to present you the preliminary results of activities carried out in 2015 in the area of Barolo wine production.

You can see a panoramic view of the local tipical hilly area
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The area is located in Barolo, Piemonte region in north west part of Italy. Barolo is a typical little medieval town.

It gives the name at a high level wine globally known
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Zooming into the area you can see how we are relatively close to the Alps (45 km) and at the border of the hilly area named Langhe, a wide winery zone.
On the right map the study area: hills of barolo wine production



Study area: Barolo cru
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This is the official Barolo vineyard cru map. You can see Barolo village on the bottom left and, with colors, the cru.
Different colors identify sites with different enological potential....These differences mainly derived from historical and traditional aspects, but...... 
the question is….
...could we ascribe them also differencies in characters such as the soil and local climate?

this question inspired our collaboration and our work

A final note: the area is recognized as cultural & natural UNESCO heritage from 2014.
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Rocche Annunziata

Cerequio

Cannubi
Villero Lazzarito

Bricco Voghera

selection of vineyards
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Over that map you can see the positions of our vineyards
Of course we tried to choose several locations with clearly different characters



Observe soil characteristics from a physical, chemical and 
biological point of view

Highlight differences between sites/vineyards

Identify indicators for rapid assessment of environmental 
quality related to vineyard management

Define environmental issues concerning Terroir and 
explaining wines differences

Aims of the work
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Leggere

Observe Differencies, and identify indicators reliable to explain those differencies we observed

Last but not least, explain environmental variability and product variability



Vineyards Company Aspec
t (°)

Elevation
(m a.s.l.)

Gustava, Guarene Pio Cesare 135 258
Gattera, La Morra Cordero di Montezemolo 200 280
Baudana, Serralunga Luciano Sandrone 210 300
Rocche Annunziata, La Morra Paolo Scavino 135 338
Cerequio, La Morra Michele Chiarlo 125 325
Cannubi, Barolo Poderi Luigi Einaudi 145 260
Villero, Castiglione Falletto Cordero di Montezemolo 245 308
Lazzarito, Serralunga Poderi Gianni Gagliardo 210 365
Bricco Voghera, Serralunga Azelia 200 378

Two dominant exposure: south-est (La Morra)
south-west (Serralunga and Castiglione Falletto)

The variability of elevation is independent from the slope exposure… 

Geographical characteristics of the sites
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In this slide vineyards are listed taking into account their aspect and elevation 

Among these vineyards two exposure are dominant : south-est (La Morra) & south-west (Serralunga and Castiglione Falletto). Only one site is positioned on the top of a round little hill (Lazzarito).

The elevation ranged from 258 and 378 m asl

The variability of elevation is independent from the aspect of the slope, so the morphology of the whole area is quite irregular and complex.



the hill system



the hill system

Presenter
Presentation Notes
as you can see is an area with intensive cultivation 



Standard observations on vineyard soils

Profile description and soil sampling

Chemical and physical analysis

Soil physical properties affect the community of its inhabitants
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At the early stage of our work we made standard soil observations
Descriptions and sampling of soil profile for each vineyard and chem-phys analysis of every soil horizon.

From this early stage we observed quite soil variability



CEREQUIO - CHIARLO

Presenter
Presentation Notes
For example….
This is the most standard soil profile in the whole area. It becames from marl deposits. It is a Typic Haplustept in Soil Taxonomy classification




ROCCHE ANNUNZIATA – PAOLO SCAVINO
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This is the most stable soil find in the area, still evidence of close relationships with old soil formation processes like alluvional deposits (we found these pebbles at 1,5 meters depth). It becames from silt and clay deposits from rivers, a Typic Hapludalf in Soil Taxonomy classification.




VILLERO – CORDERO DI MONTEZEMOLO
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This is a tipical "coarse" soil (not so common in the area, only in the central portion). It becames from sandstone and marl deposits, a Typic Ustorthent in Soil Taxonomy classification




LAZZARITO - PODERI GIANNI GAGLIARDO
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Last, this is a top hill "sandy" soil. It becames from sandstone deposits, a Typic Ustipsamment in Soil Taxonomy classification.
You can see the dry sand layers on the bottom right



Averag
e

values
Standard

error

Sand (%) 21,9 1,8
Silt (%) 59,0 1,4
Clay (%) 19,1 0,7
Texture (USDA) Silty loam
pH 8,0 0,03
Total limestone (%) 23,6 1,6
Organic matter (%) 2,53 0,2
C/N 10,7 0,4
C.S.C. (meq/100 g) 15,6 1,0

Soil chemical analyses

Sand is the more variable parameter <30%
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Despite those huge differencies in soil morphology the standard parameters usually used to describe soil variability in terroir analysis are very homogeneous

Texture, silt and clay %, pH and limestone % have very little standard errors…

…with few exceptions

Only sand has a kind of variability, the maximum range is 30%

...how do different vineyards differ by?  How could we see in data what we could see in soil morfology?



Second survey stage

Biodiversity assesment of soil

Physical and hydrological soil parameters
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So, in a second stage, we choose another possible way… biodiversity assesment of vineyard soils and phisical and hydrological soil parameters.



Biodiversity assessment on vineyard soils

Soil Biological Quality: identification of the number and taxonomy of 
micro-arthropods in soil (QBS-ar Index)
QBS-ar is easy to monitor, effective in describing the biological quality 
of the soil and its biodiversity, able to measure the impact of farming 
systems
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Let start with the first aspect….

Given the importance of soil biodiversity we tried to quantified it by an index, proposed by the literature: QBS-ar (Ar is used as an abbreviation of arthropods)
This index is calculated on the base of the number of individuals and taxa of micro arthropods found in the topsoil samples.
We identify the taxa and count the microarthropods in the soil (QBS Index) 
Microarthropods belong to the group of edaphic organisms particularly involved in the degradation of the organic matter; for that reason they are of huge importance for soil fertility and conservation.
Thus, being an expression of the functioning of the soil, their presence may be used as a bioindicator able to identify the environmental stress and changing.
It is simple to monitor and effective for describing soil biological quality.



“Register the biodiversity degree of soil environment. Is reliable
and trusted, direct expression of organism functionality”.

The QBS-ar index
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Two words about the methodology
All this observations because soil properties are important for vine development and grape ripening but they also influence the community of living beings which inhabit  in the soil

Thus they have a great importance on soil biodiversity that, in turn, play a role in supporting the environmental sustainability in vineyard.
The soil biodiversity include an enormous number of taxa and individual (25 % of the living organism live in the soil)

Il metodo QBS-ar prevede di identificare i taxa presenti nel campione attribuendo loro un punteggio (indice ecomorfologico, EMI). Ai taxa di elevata rilevanza ecologica (ad esempio Diplura, Protura, Sinphyla, Figura 2) si attribuisce il punteggio 20, ai taxa più generalisti 1, 5 o 10 in base al grado di adattamento alla vita nel suolo. L'indice QBS-ar è calcolato sommando i valori EMI di tutte le unità sistematiche (US) catturate. 

Il suolo contiene il 25% della biodiversità del globo




Sampling and analyze soil biodiversity
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Here you can see some pictures of the monitoring phase and the lab where we make our test



Soil Biological Quality Index

AcaraCollembolaSinfila Diplura Protura

Taxa with the highest ecological value (EMI20) 

Generally High QBS values (rarely registered in vineyards)
Chemical soil properties do not affect QBS Index

Physical soil properties seems more related

Individuals
(number)

Taxa
(number)

Individual 
EMI20

(number)

Taxa
EMI20

(number)
QBS 
max

Average value 922 13.9 74 5.5 187
Minimum 385 9 11 3 170
Maximum 1485 16 135 7 230
Standard error 103 0.15 14.0 0.40 9.26
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L'indice qbs alto denota una gestione del suolo particolarmente conservativa in generale; c'è molta più cura di quanto si registrasse alcuni anni fa.

Compaction due to big soil works in the past or agricoltural practices
Foto scassi da Ipla

The EMI20 taxa are present in the less disturbed soils
High values of QBS: 150, in fact, is the value dividing medium and high quality - forest, land under grass,  meadow  - rarely registered in vineyards
The abundance of individuals and the QBS-ar index showed a wide diversity among vineyards but they were not affected by either the chemical properties of the soil, the weather variability or the geospatial variability (altitude and aspect). 
The physical properties seemed more related.
It emerged a possible impacts of vineyard management on this parameter.




Soil porosity….     the place where organisms live

In pores they find water and oxygen essential for their life

They build pores themselves, mostly the huge ones.

Physical assessment on vineyard soils
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Then we focused our attention in some physical parameters of the soil.
At First soil porosity….



Air capacity: the volume occupied by biggest soil pores

Water is not retained by soil capillary action at its field capacity.
It’s the minimum air quantity available into the soil even
in case of heavy rains.

field capacity

wilting point

air capacity

available water capacity

Physical assessment on vineyard soils
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Second: Air capacity



Sampling for soil physical analysis
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You can see the field monitoring stage



Sand beds Richards analyzer

Soil physical analysis
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… and the lab instruments
sand beds where we read the tension at lowest de-pressure
richards analyzer where we read tensions at highest de-pressure



Soil Physical assessments 

Bulk density
kg dm-3

Total 
porosity 

%

Air 
capacity 

%
AWC

Average values 1.41 52.0 12.8 20.4
Minimum value 1.16 46.7 6.8 17.6
Maximum value 1.54 58.1 19.5 24.1
Standard error 0.05 1.47 1.64 0.81



Principal Component Analysis

Soil Phisical parameters 
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parametri che meglio hanno separato le località
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				vigna		Prin1		Prin2		Prin3		Prin4		Prin5		Prin6

				A		0.1		0.31		0.38		-0.63		-0.5		-0.06

				C		-1.61		1.31		-1.24		0.57		-0.53		0.04

				D		2.77		-0.99		-1.28		-0.5		0.17		0.17

				E		-1.1		1.13		0.84		-0.87		-0.04		0.08

				F		2.16		-1.06		0.15		0.11		-0.22		-0.24

				G		1.95		1.69		1.25		0.6		0.28		0.07

				H		-0.16		0.35		-0.42		0.69		0.24		-0.03

				L		-2.23		0.13		-0.55		-0.38		0.67		-0.14

				M		-1.87		-2.88		0.86		0.4		-0.07		0.11
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Individuals Taxa QBS 
max

Bulk 
density Porosity Air 

capacity AWC

Individuals

Taxa 0.237

QBS max 0.192 0.835

Bulk 
density 0.598 -0.281 -0.136

Porosity -0.468 0.375 0.553 -0.764

Air capacity -0.484 0.183 0.287 -0.863 0.898

AWC 0.191 0.125 0.191 0.562 -0.331 -0.688

Correlation Matrix

Positive correlation: Number of Individual and BD, QBS max and Porosity 

Negative correlation: Number of Individual and Porosity 
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Only Two words to explain the main evidence... for any specified focus on data please talk to my collegue Silvia Guidoni from Turin University




Matching physical and biological soil aspects



Vineyards showed similarities for soil parameters usually 
considered in terroir studies, such as name, pH and texture.

Major differences emerged in aspects so far little considered 
in this kind of studies, such as soil porosity, air capacity
and biodiversity indices.

QBS-ar index shows relationships with the human impact 
and may be useful to study the anthropic aspect of the 
terroir variability.

It revealed a good potential for rapid assessment of 
environmental quality although many aspects still remain to 
be defined including the detail of the relationships with crop 
management.

Conclusion



Timesis srl, San Giuliano Terme, Pisa, Italy

Department of Agriculture, Forestry and Food Science, 
University of Turin, Italy

Barolo, Italy

Mauro PIAZZI, Andrea Edmondo ROSSI, Fabrizio CASSI

Elena MANIA, Luca GANGEMI, Silvia GUIDONI

Presenter
Presentation Notes
many thanks to all people has worked at the project and…



Thank you

mauro.piazzi@timesis.it silvia.guidoni@unito.it
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many thanks to you, we’re interested in share our experience
i leave there our email

mailto:mauro.piazzi@timesis.it
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