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Our dwindling food variety

A little over a century ago, U.S. commercial seed houses
offered hundreds of varieties, as shown in this sampling
of ten crops.
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Muskmelon 338 varieties

Lettuce 497 %

Sweet corn 307
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Few of those varieties were found in the National Seed
Storage Laboratory (now called the Center for Genetic
Resources Preservation).
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Landraces are an agri-food and
historical-cultural heritage but

they are undergoing losses
worldwide.
During the last century, the

progressive substitution of
landraces with modern, high
yielding varieties, determined a
reduction of about the 75% of
global agrobiodiversity
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Emilia-Romagna
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MiPAAF for the construction of the Agrobiodiversity National Register.
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Herbaceous landraces of Lombardy region
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Herbaceous landraces of Lombardy region
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 The census showed that 72 herbaceous landraces are cultivated
(conserved on farms) in Lombardy. Yet, most of them are
threatened since they are cultivated by a small number of farmers,
mostly hobbyists.

* Only 11% have been the subject of scientific studies while 12.5%
are protected since they are registered in the European Register of
Conservation Varieties.

* Mountain areas are rich in plant agro-biodiversity

* Lombardy has lost about 78% of its corn (Zea mays) landraces
cultivated over the last 70—80 years
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From regional to national level

Lombardy
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Project supported by the Department for Regional Affairs and Autonomies
(DARA) of the Italian Presidency of the Council of Ministers to implement the
data of the Agrobiodiversity National Register and launch actions to promote

these resources.
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The aim of this study was to investigate the state of Italian herbaceous landraces preserved on
farms (in situ) by merging and analysing data contained in the main databases on plant
agrobiodiversity in Italy:

 The Agrobiodiversity National Register provided to
the research team by MIiPAAF (ltalian Ministry of
Agriculture and Forestry)

« The first Italian inventory of in situ maintained
landraces (VNR catalogue) created by the University

of Perugia
 The eighteenth revision of Italian Traditional Agri-
food Products (“Prodotti Agroalimentari

Tradizionali” —PAT)

* The list of Slow Food Presidia (Slow Food Foundation
for Biodiversity)

* The European Register of Conservation Varieties

* Database of CRC Ge.S.Di.Mont. (University of Milan)
concerning mountain plant agrobiodiversity

* Minor inventories and other sources available online

Data were georeferenced and analysed by GIS and R




Results
1615 herbaceous landraces were found (versus the 416

recorded in the ANR) subdivided into cereals (321), legumes
(535), potatoes (67), tomatoes (135), onions (72), other (485).
Poaceae, Fabaceae and Solanaceae together comprise 70% of

all herbaceous landraces. Oth i
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Results

Some hilly and sub-mountain areas of the Apennines and Alps are hotspots of herbaceous landraces
due to anthropic and environmental factors
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Results

Poaceae, Fabaceae and Solanaceae together comprise 70% of all herbaceous landraces and mostly
preserved/grown in areas between 150 and 800 m a.s.l.
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Results

An online interactive map reporting the main information regarding each landrace is available open
source at the following link: https://www.unimontagna.it/servizi/mappatura-agrobiodiversita-

vegetale/
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The results of this research contributed to the knowledge on herbaceous landraces cultivated in Italy,
that require scientific attention.
Landraces could trigger actions of characterization, conservation and promotion of these plant
resources.
This database will be useful to enrich the Agrobiodiversity National Register.

Main actions to help developed or developing countries to
protect and promote plant agro-biodiversity:

Perform a census of the landraces cultivated/conserved in
situ and those conserved in seed banks in order to identify
the genetic resources present in the various territories and
create a Red list of landraces

characterize various aspects of the landraces, in particular
those concerning agronomic and nutritional characteristics
that have major repercussions on production activities and
are important in ensuring food security

disseminate information regarding landraces as well as the
legislative tools for their conservation, in order to make
them known to farmers and consumers.

N

Produce legislative instruments that allow the
conservation of agrobiodiversity and landraces in
particular.
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Ge.S.Di.Mont. Research Centre (UNIMI)

Researchers of Ge.S.Di.Mont. Research Centre
characterized and promoted various Italian
landraces

Genet Resour Crop Evol (2019) 66:783-796 ")

https:/idoi.org/10.1007/510722-019-00755-z ?gﬁ:;"

Multidisciplinary study of a little known landrace
of Fagopyrum tataricum Gaertn. of Valtellina (Italian Alps)

Luca Giupponi © + Gigliola Borgonovo « Sara Panseri - Annamaria Giorgi

Journal of Applied Botany and Food Quality 93, 234 - 243 (2020), DOL: 10.5073/JABFQ.2020.093.028

&

*Department of Food, Environmental and Nutritional Sciences (DEFENS), University of Milan, Ttaly

Morphometric and phytochemical characterization and elevation effect on yield
of three potato landraces of the Ligurian Apennines (Northern Italy)

(Submitted: July 16, 2020, Accepted: October 25. 2020)

!Centre of Applied Studies for the Sustainable M; t and Protection of Mountain Areas (CRC Ge S .Di.MonL). University of Milan, Italy
*Department of Agricultural and Envi I Sci - Production, Land: and Ag ray (DISAA), University of Milan, ltaly

Luca Giupponi''?*, Valeria Leoni', Davide Pedrali!, Giulia Ceciliani!, Angela Bassoli, Gigliola Borgonovo®

Genel Resour Crop Eval (2017) 64761-T73 ”
DOL 10.1007/51 0722-016-0399-7 CrossMark

Genetic studies regarding the control of seed pigmentation
of an ancient European pointed maize (Zea mays L.) rich
in phlobaphenes: the “Nero Spinoso” from the

Camonica valley

Elena Cassani * Daniel Puglisi *+ Enrico C luppi * Michela L

Luca Giupponi - Annamaria Giorgi - Roberto Pilu

Genel Resour Crop Evol Lo
hiips:ifdoi.org/ 10, T007/510722-021-01118-3 kb

Characterization of “Mais delle Fiorine” (Zea mays L.)
and nutritional, morphometric and genetic comparison
with other maize landraces of Lombardy region (Northern
Italy)

Luca Giupponi © - Valeria Leoni © - Federico Colombo - Elena Cassani © -
Monika Hejna© + Luciana Rossi + Roberto Pilud
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Prospects for Broader Cultivation and Commercialization of Copafam, a Local
Variety of Phaseolus coccineus L., in the Brescia Pre-Alps
Author(s): Luca Giupponi, Alberto Tamburini, and Annamaria Giorgi

Source: Mountain Research and Development, 38(1):24-34.
Published By: International Mountain Society
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Characterization and enhancement of mountain landraces

Two study cases:

1) ‘Nero Spinoso’ maize

2) ‘Copafam’ bean




‘Nero Spinoso’ maize

In recent years, researchers of Ge.S.Di.Mont. have
conducted various studies (agronomic, genetic and
phytochemical) to characterize the landrace.
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‘Nero Spinoso’ maize

2015: we collected the seeds and we interviewed the custodian farmer
2015 — 2016: we characterized the landrace
2016: we included this landraces in the European Register of Conservation Varieties

2016 — to date: we promoted its cultivation
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‘Nero Spinoso’ maize

&

The brown/black pigmentation of the kernels is due to
the presence of phlobaphenes in the pericarp

Phlobaphenes have antioxidant activity capable of
preventing chronic diseases

This landrace is particularly suitable for cultivation in a
mountain environment

The “Nero Spinoso” represents a landrace that could
be considered a real functional food and a resource in
future breeding programmes.

»
.
’
Delph. Cyan. Pelarg. Spinato Pl
Nero di
Esine

Fig. 3 TLC analysis of “Nero Spinoso” compared to a colored
Pl homozygous variety. The standards used for the TLC
analysis were: cyanidin (cyan.), delphinidin (delph.) and
pelargonidin (pelarg.). (Color figure online)

Table 3 Spectrophotometric quantification of anthocyanins, flavonols, phenolic acids and phlobaphenes in “Nero Spinoso™ cultivar

Anthocyanins (mg/100 g) Flavonols (mg/100 g) Phenolic acids (mg/100 g) Phlobaphenes (As10/100 g)

Nero Spinoso 16.66 + 2.52 162.13 + 20.80 108.21 + 44.06 320.24 £+ 104.85
Millo Corvo® 83.45 + 11.44 7421 + 17.83 216.63 + 29.05 2.19 +£ 1,78
B73* ¥l 66 + 10 I3 4+ 0.2 08 +£02

The analyses were conducted four times for each genotype, and the confidence interval at 95 % was calculated

* Spectrophotometric quantification from Lago et al. (2015)
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‘Nero Spinoso’ maize

2015 —2016: This landraces was included in the European Register of Conservation Varieties

SERIE GENERALE

Spediz. abb. post. - art, 1, comma 1 Anno 157° - Numero 9
Legge 27-02-2004, n, 46 - Filiale di Roma

GAZZETTA .2 UFFICIALE

DELLA REPUBBLICA ITALIANA

PARTE PRIMA Roma - Mercoledi, 13 gennaio 2016 sﬂilﬂP!uI'II'IuHCIA E"’i"' '

MINISTERO DELLE POLITICHE AGRICOLE
ALIMENTARI E FORESTALI

DECRETO 14 dicembre 2015

Iscrizione di una varieta' da conservazione di mais al relativo
registro nazionale. (16A00157)

(GU n.9 del 13-1-2016)
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‘Nero Spinoso’ maize

2018: ‘Mais Spinoso’ association was born

Before the characterization and promotion works (2015), the ‘Nero Spinoso’ maize was cultivated by
a single farmer in a 100 m? field. Today it is cultivated by 20 farmers on a total area of about 30,000
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Characterization and enhancement of mountain landraces

Two study cases:

1) ‘Nero Spinoso’ maize

2) ‘Copafam’ bean




‘Copafam’ bean (Phaseolus coccineus)

‘Copafam’ bean is a little-known endangered
landrace grows in the Brescia pre-Alps in Northern
Italy
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‘Copafam’ bean (Phaseolus coccineus)

The agronomic characteristics of plants and the bromatological features of seeds harvested in 7
experimental fields, set up at different elevations in Northern Italy, were analyzed
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‘Copafam’ bean (Phaseolus coccineus)
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‘Copafam’ bean (Phaseolus coccineus)

S £ ~

‘Piane’ agritourism of Simone Colombo

Simone Colombo is an
excellent example of
how it is possible to
work in mountains and
do business  with
landraces
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‘Copafam’ bean (Phaseolus coccineus)

Production of biscuits with bean flour
Sensory analysis

Promotion of innovative foods




Conclusion
* Italian mountain areas are rich in landraces
* most of them are threatened because they are cultivated by a small number of farmers

* most of them are little known (not characterized)

* some of them may have interesting characteristics useful for encouraging the NV
development of high quality agri-food chains

The future of the mountains communities
requires greater collaboration between
researchers, farmers and land managers
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Thanks for your attention

Luca Giupponi, PhD

luca.giupponi@unimi.it
Ge.S.Di.Mont. Research Centre
University of Milan
www.unimontagna.it — www.unimi.it
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