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“Solina di Abruzzo” wheat  landrace  
Abruzzo is a region in central Italy characterized by 
mountainous and rugged territory overlooking the Adriatic 
Sea. Within a short distance of 40 km, the altitude ranges from 
sea level up to almost 3000 m asl. This peculiar orography, 
the diversity of the lithologic substrates and soils, together 
with the biogeography of the region, lead to a multitude of 
environments and microclimates (Manzi 2006). This type of 
environment has allowed the maintenance of some LR like the 
“Solina di Abruzzo” wheat. Solina is a winter wheat (Triticum 
aestivum L.), which has to be sown in September or in the first 
half of October, has a big ear with good protein content. The 
variety is well adapted to poor soils with an excellent 
resistance to cold that occurs at high altitudes. In these 
marginal areas, it has a low but stable yield of about 2 t/ha. 
The low yield is compensated by the quality of its flour (good 
taste and aroma). In September 2006 the farmers that grow 
“Solina” have established a Consortium to conserve and 
market the ancient wheat. The consortium consists of about 
12 famers of the provinces Aquila, Pescara and Chieti. Overall 
they cultivate 500 ha of wheat. The Consortium uses two 
small organic mills, one uses traditional milling stones and the 
other is a more modern roller-mill. The flour is used to prepare 
bread and fresh home-made pasta in the families. Artisanal  
bread and pasta from Solina  are also directly sold to 
consumers on the local markets (Silveri and Manzi 2007). 
“Solina di Abruzzo” LR is a nice example of both family and 
local market use. The figure 3 shows a field of Solina, pasta, 
bread, spikes of Solina and logo of the Consortium.  
 
The “Pera Cocomerina” pear  landrace  
The “Pera Cocomerina” is a LR of pear (Pyrus comunis L.) 
adapted to the high altitudes of the Apennines. The production 
area is the upper valley of the Tiber, between Romagna, 
Tuscany, Umbria and Marche Regions. This LR is resistant to 
pests and its production is constant even in the worst years. 
The fruits are small and weigh from 20 to 60 g. In normal 
climatic periods this LR matures at the end of August. There is 
a late type of LR that matures in the middle of October with a 
characteristic reddish colour of the flesh (Fig. 4). The colour is 
due to the presence of anthocyanin, a substance useful in 
maintaining a good health. This product obtained the Slow 
Food Presidium status. Since 2003 in Ville di Montecoronaro - 
Verghereto (Forlì Cesena, Emilia Romagna Region) local 
people celebrate a ‘‘Pera Cocomerina’’ fair in the middle of 
August (http://www.peracocomerina.it/cocomerina.html). The 
‘‘Pera Cocomerina’’ is very appreciated by local consumers for 
its health and sensory characteristics and can be considered a 
good example of LR on-farm conservation due to the typical, 
strictly linked to a certain territory characteristics. Both the 
Slow Food award and the local fair help this LR to be 
maintained in cultivation. 
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Introduction 
Phaseolus vulgaris (common bean), an important grain legume 
for human consumption, was introduced in Portugal from the 
Americas during the XVI century. The good adaptation of this 
crop to the Portuguese environmental conditions resulted in a 
remarkable number of landraces which are ex situ conserved. 
Although the common bean cropping area has been decreasing 
during the last decades, several landraces are still maintained 
on-farm, mostly in the northern and central regions of Portugal 
and mainly for self-consumption or for local market trade. 
Concerning the characterization of the Portuguese common 
bean landraces a few studies have been performed on several 
subjects as, e.g., analysis of genetic diversity using SSRs (Denis 
et al., 2013), evaluation of tolerance/susceptibility to rust 
(Uromyces appendiculatus) and to powdery mildew (Erysiphe 
diffusa) (Leitão et al., 2013), evaluation of seed mineral 
composition (Pinheiro et al., 2010). 
In what concerns the morphological characterization, diversity 
studies have also been performed but only targeted to landraces 
from restricted country regions (Rodiño et al., 2001; Freitas et al., 
2011). In the present work we intend to broaden the information 
on morphological diversity of the seed of common bean 
landraces from all the Portuguese geographic regions. 
 
Materials and methods 
A total of forty five common bean landraces from the different 
Portuguese regions and that show representative characteristics 
of growth habit and seed morphology were selected to be 
phenotypically evaluated. These accessions were obtained 
during germplasm collecting missions that took place from 1977 
to 2007 and are maintained at the Research Unit of 
Biotechnology and Genetic Resources, INIAV-Oeiras, Portugal. 
The landraces were grown during 2013 in a farmer´s field at 
Cabrela (near Sintra, Portugal) in 3.0 m rows spaced 50 cm 
(Fig.1). The soil was a haplic luvisol and during the vegetative 
cycle (May to August/September) the mean Tmin was 18ºC and 
Tmax was 28ºC. The landraces of indeterminate growth, that were 
40% of the total, were stacked in order to permit full 
development of the climbing habit. 
Data on seed quantitative traits from 10 plants, randomly 
selected, were recorded according to the IPGRI Descriptors for 
Phaseolus vulgaris and are presented in Table 1.  
 

A principal component analysis (PCA) (Sneath and Sokal, 1973) 
of the data was performed and the minimum spanning tree 
(Rohlf, 1982) was also calculated and superimposed on the 
projections. The program NTSYS-pc, version 2.1 (Rohlf, 2000) 
was used in all these statistical multivariate analyses.  
 
Results and discussion 
A great diversity in seed size, shape, coat colour and pattern was 
observed among the landraces studied (Fig.2). 
The mean values and standard deviation for the characteristics 
evaluated are shown in Table 1. A high variability was observed 
in what concerns the number of seeds and the 100 seed weight. 
 
 
Table 1.  Mean values and standard deviation of the variables 
used to characterize the 45 common bean landraces. 

 

 

 

 

 

 
 
Table 2 indicates the correlation between the first three principal 
components and the original variables for the 45 landraces.  
 
 
Table 2. Values of the eigenvectors on the first three principal 
components for the 45 common bean landraces. 
 
 
 
 
 

 
 
 

 
 
The first three principal components explain 77.1% of the total 
variation for the 45 landraces studied, 39.9%, 22.9% and 14.5% 
respectively for the I, II and III principal components. The first 
principal component is controlled by the seed width, the seed 
thickness and the seed weight, being mainly a component of 
seed size. The second principal component is controlled by the 
seed length and the number of locules, being mainly a 
component of seed shape. The number of seeds controls the 
third component. 
The projection of the 45 landraces onto the plane defined by the I 
(39.9%) and the II (22.9%) principal components are shown in 
Fig.3. Five groups can be defined based on the variables used in 
the characterization. Group A includes five accessions with the 
highest values of seed thickness, group B includes the six 
accessions with the highest values for seed weight, group C 
includes four accessions with the highest seed length and the 
group D includes three accessions with the highest number of 
seeds. The remaining 27 landraces showed intermediate values 
of the characteristics used in the study. 

 

Variable I component II component III component
Seed Length (mm) 0.03 0.85 0.19
Seed thickness (mm) -0.82 -0.35 0.03
Seed width (mm) -0.84 -0.06 0.26
100 seed weight (g) -0.88 0.24 0.19
Nº seeds 0.46 -0.14 0.85
Nº locules 0.13 -0.67 0.09
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Figure 1. Common bean farmer´s field trial, at 
Cabrela (Photo: M. M. Veloso). 
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We notice that in group B are included two landraces (1636 
and 1662) which are very appreciated in the Portuguese 
central littoral region, near Mafra, with important value in the 
local markets. In addition, the group D includes the landraces 
5286 and 5287, which are much used in the Minho region.  
 
Conclusions 
In this work we confirmed the great variability in the 
morphological diversity of the common bean landraces from all 
the main Portuguese regions. We observed that some of these 
morphological characteristics are associated with the 
preference of farmers, what guarantees the on-farm 
maintenance of landraces. This analysis is being extended to 
a greater number of landraces. On the other hand, it is 
intended to integrate the obtained information with other 
studies, namely on end-users quality and molecular diversity. 
The high seed morphological diversity found among these 
landraces highlights their potential to be included in different 
food formulations attractive to a wider range of consumers. 
As a result of this integrated effort, common bean landraces 
consumption and market demand will be enhanced, sustaining 
their on-farm production and conservation.  
 
 
 

Figure  3. Projections of the 45 common bean landraces onto the plane defined by 
the Ist (39.9%) and IInd (22.9%) principal components with the minimum spanning 
tree and the eigenvectors superimposed.  

Figure 2. Common bean seeds diversity. Marked differences 
in size, shape and seed coat colour and pattern are evident 
(Photo: R. Loureiro). 
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Olive tree (Olea europaea) is an autochthon plant of the 
Mediterranean basin that plays an important role in the rural 
economy and in the definition of landscape. Although its 
presence in the Iberian Peninsula precedes the Romans it 
was only during the Roman occupation that it gained 
agricultural importance. The large olive tree genetic 
patrimony is represented in Portugal by many “old” local 
cultivars, some of restricted distribution (Moreira et al., 2009). 
The traditional groves of local cultivars usually have trees 
older than 100 years and a density of 100 trees per hectare. 
Biodiversity is high and spread over a great variety of 
habitats. Often, other fruit trees, namely fig, almond and pear, 
and wild olive are also present. 
The left bank of the Guadiana river in the Baixo Alentejo 
province is one of the Portuguese regions that most 
contributes with olive oil of high quality, the Moura/Serpa 
region standing out in that respect . 
 
Diversity of olive cultivars 
A project on traditional olive groves (“Olival Tradicional”) was 
carried out close to Serpa at Vila Verde de Ficalho (latitude of 
37°57’ N; longitude of 7° 18’ W), a region of low annual mean 
rainfall (400 to 500 mm) with very high temperature in 
summer and mild winter. It was envisaged to prospect and 
inventory the local varieties in traditional groves found on 
Ficalho Hill and on the adjacent plain with in collaboration 
with the farmers in the region. After olive variety identification 
by the farmers, fruits and leaves were collected for 
subsequent morphological and molecular characterization. 
The dominant cultivars are two local ones, “Cordovil de 
Serpa” and “Verdeal Alentejana”, and “Galega” (of 
widespread distribution in Portugal). Other local cultivars 
always present are “Gama”, Bico de Corvo”, “Mançanilha” 
and “Carrasquenha”. “Gama” was detected in small numbers 
in all groves, but it was found a 70 hectares grove of this 
cultivar (Taroais olive grove; Figs. 1 and 2). “Cobrançosa”, a 
cultivar from the northern province of Trás-os-Montes, has 
been used recently to increase the tree density of the groves. 
The farmers inquiry further revealed the existence of two 
other “old” local cultivars, “Judiaga” and “Ocal”, but that have 
no relevance at present (Table 1). 
 
 
 
 
 
 

 
 
 
 
 
Table 1 – Olive tree landraces identified at Vila Verde de 
Ficalho groves, data from the inquiries to the farmers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure 2. Olive fruits from Gama landrace (Photo: M. M. 
Veloso). 

Figure 1. Taroais olive tree grove of Gama landrace at Vila 
Verde de Ficalho, Portugal (Photo: M. M. Veloso). 

Landrace Nº of olive tree Percentage 
Verdeal 
Alentejana 

48 135 48.4% 

Cordovil de 
Serpa 

37 674 37.8% 

Cobrançosa 7 097 7.1% 
Galega 3 668 3.7% 
Gama 2 030 2% 
Bico de Corvo 732 0.7% 
Mançanilha 237 0.2% 
Carrasquenha 147 0.1% 
Judiaga 2 0.0% 
Ocal 2 0.0% 

  99 724 100.0% 
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Contribution of the farmers for traditional grove 
maintenance and viability 
 
The traditional cultivars (or landraces) have been maintained 
due to their good agronomical characteristics and high fruit 
quality for either table consumption or olive oil production. 
Ficalho’s olive oil high quality is well recognized and since 2002 
it has been awarded several prizes at both national and 
international contests. Farmers have had an active role in the 
maintenance of the best landraces (Figs 3 and 4), as those well 
known in the Moura/Serpa region (“Cordovil de Serpa” and 
“Verdeal Alentejana”) and those specific to the Ficalho region, 
for instance the “Gama” landrace. Although “Gama” produces 
very good oil at high yield it matures very early, out of phase of 
the dominant “Verdeal Alentejana” and “Cordovil de Serpa”.  
This was considered inappropriate in terms of the oil-press 
functioning. However, it was recently recognized that the 
availability of early maturing cultivars would allow the oil-press to 
start working one month earlier with a very positive socio-
economic impact in the region. 
It is known that traditional groves have low economic viability 
since man power needed for their maintenance is scarce and 
costly and the revenue from kg of olive fruits hardly covers the 
expenses. So, many groves are abandoned, particularly if 
located on hills. Nevertheless, traditional groves have value that 
surpasses the mere agricultural productivity. They are important 
repositories of genetic variability of potential importance for olive 
breeding in what concerns tolerance and adaptation to many 
biotic and abiotic stresses that might be intensified by the global 
climatic change. Not less important is the ecological relevance of 
traditional olive groves, a matter that has been neglected. 
Indeed, a significant number of the native plants that grow in the 
groves secure the conditions needed for the winter survival of a 
diversified fauna. 
The project on “Olival Tradicional” showed that Ficalho farmers 
have played an active role in the identification, selection and 
conservation of local olive cultivars of great value. By still 
managing the groves for olive oil production they have been 
participating in an on-farm genetic resources conservation 
program that has preserved landraces already existing for 
hundreds of years. 
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Figure 3. Farmers at Vila Verde de Ficalho traditional groves. 

Figure 4. Fruit harvest at Vila Verde de Ficalho. 
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How could genetic resources be cultural heritage? 
The complex relationship of cultural heritage with cultural relict 
plants, landraces and old varieties has become more obvious in 
recent years. Cultural heritage is a process around values. Even if 
professionals or representatives of institutions are strongly 
involved in heritage processes and can even have their own 
professional heritages that include plant populations they research 
and protect, we hope for a broader interest. When responsible 
professionals want something endangered to be preserved in its 
specific environment they can hardly succeed without supporting 
local heritage processes. 
As Else Marie Karlsson Strese (2010) has put it, one of the 
problems in the interdisciplinary work with nature and culture is the 
fuzzy terminology, including heritage. Cultural relict plants are 
plants once introduced for cultivation, connected to specific 
cultural places but no longer actively maintained. They can be rare 
or common but their importance is on a population level. They 
have been described as living heritage even if the plants did not 
have any meaning or practical or symbolic value for the local 
people any more. They are living but they are heritage in a very 
limited sense, indeed, even if they may have been culturally 
important once. Some of them are classified as weeds. (Solberg et 
al., 2013)  
In order to live on and become a realized living heritage plants and 
plant populations should have more immaterial, active and actual 
value and use in the society. This is especially important for the 
conservation of endangered populations. As Laura Jane Smith 
and other scholars have stressed, heritage is not a thing. It is a 
process of re/constructing cultural and social values and 
meanings, a negotiation over them (Smith, 2011).  
 

Could living heritage be part of museum processes? 
Museums are deeply involved in heritage processes. They are on 
the way to be more reflective concerning their role in these 
processes. One of these roles is to enable heritage processes to 
go on in situations when some special effort is needed. Museums 
can, for instance, have a role in the process of keeping old local 
landraces and cultural relict plants alive, materially and 
immaterially, in a museum garden and in the minds and activities 
of local people. Open air museums can be local clone archives 
that can also spread the plants and help keeping the oral history 
and nursing and cultivating skills of old plants alive. Actually, these 
activities started in one of the earliest open air museums in the 
world Skansen, Stockholm in the 1890s in Sweden. Skansen’s 
creator Arthur Hazelius made no sharp distinction between nature 
and culture, material and immaterial culture, skills and objects or 
preservation and revival work. (Rentzhog, 2007)   
 
 
 

 

Professional museums are specialized in collection 
management and that could be developed and broadened also 
to the management of living plant collections. Until now, 
professional museums in Finland have not been widely 
interested in living heritage plants in their collections 
development processes (see e.g. Museum 2015 -project and 
its outcome http://www.luettelointiohje.fi/ ). Fortunately, there 
are some exceptions in the field (Heinonen et al., 2014). Even 
those suffer of a lack of staff taking care of the living 
collections. A prerequisite for the upkeep of a collection of local 
landraces is a broad cooperation with local people, volunteers 
and professionals in the field of genetic resources and their 
upkeep (Karlsson Strese, 2010).  
Local museums are public places run either by museum 
professionals or by local lay people. Most of the small local 
museums in Finland, situated in almost every former historical 
parish, are managed either by local heritage associations or 
local authorities. The board members of the former tend to be 
middle-aged 50+ and elderly people, rather active and often 
educated. Many of these museums are able to activate a 
remarkable number of volunteers on specific occasions. 
Developing a museum garden is an opportunity for the 
museum to get more people interested in museum activities 
and to attract new kinds of people to visit and support the 
museum. A precondition for the success of the living collection 
in the museum garden is that there are enough social and 
organizational skills to bring interested people with a variety of 
talents and resources to work together. It seems to be easier 
for local heritage associations or local museum foundations 
than for stately or municipally driven museums.  
 
Case Yläne museum garden and garden heritage 
In the project “Heritage plants in museum gardens” (Heinonen 
et al., 2014) one of the tasks was to get a museum garden 
constructed on a volunteer basis, in cooperation with experts of 
plant genetic resources, a garden with a collection of local old 
plants. It proved to be possible and even natural for a local 
heritage museum to gather local plants with their histories. It 
was even apparent that a museum garden, constructed and 
sponsored by local actors and using only historical plant 
material from local gardens or sites of former local gardens, 
strengthened local identity and self-esteem. As a result of the 
project local people’s interest in their own gardens focused 
more than before on the old plant varieties and on the 
memories and stories connected with them (Figs 1 and 2).  

Figure 1. Yläne museum garden plants are desired purchases 
for both locals and visitors. Photo: Anja Koskela. 
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 Documentation proved not to be a problem in this case. 

On the contrary, it was made intensively and precisely and 
partly published on the home pages of the local heritage 
association (http://www.museoylane.fi) thanks to the 
engaged volunteers. The old plants became more visible 
and they became a more apparent part of the real living 
local heritage. In addition, the activities during the project 
aroused media’s interest as well locally as nationwide: 
heritage was in process. (Heinonen et al., 2014) A 
heritage process that includes local landraces in the local 
gardens and in the common museum garden continues as 
a part of active local heritage work: maintenance of the 
museum garden, selling plants of the garden, having 
garden excursions and heritage plant meetings, gathering 
knowledge of local garden history, even helping old 
people in their garden work. 
 
Local interests and resources and cooperation are 
prerequisites in preserving plant resources   
Local heritage associations and other local associations 
with lay persons are recognized important actors in 
gathering, maintaining and distributing local landraces and 
other old plants as well as promoting the awareness of 
them in the landrace in situ conservation in Finland 
(Heinonen, 2014). Existing interests and activities of local 
people form a natural basis of developing the local living 
heritage processes, even if some external professionals or 
enthusiasts can fuel or even unify the process. Interest in 
the local history and nature and in the own family history 
connected with the own garden are probably central 
causes for active participation in a common process. 
Sten Rentzhog (2007) writes in his comprehensive book 
on open air museums as follows: “Significant results, 
however, are not possible without broad cooperation. 
Open air museums may operate as arenas and 
information centres, hubs of a network of organisations 
and individuals working on the genetic cultural heritage, 
centres of competence to which people may turn for help 
and find like-minded contacts, and, of course, not least, as 
places for teaching.”  
The valuable advantage of especially local heritage 
museums is being located close to lay persons. Hence a 
museum with local plant heritage collection can connect 
different people interested on old plants and garden 
history. As the collection is a public one, it is reachable to 
every person and serves as public place for education. At 
the same time it serves as the forum of public knowledge 
which can be gathered and further utilized locally and for 
the use of plant genetic resources conservation and 
utilization needs.  
Local heritage associations and museums can serve as 
nodes of living heritage activities because they are 
established, familiar and permanent communal actors. In 
this network interests can be centralized on maintaining 
and using local landraces as well as recording and dealing 
with garden history. A sustainable combination of cultural 
heritage and maintaining genetic resources provides a 
suitable mix of values in action, enthusiasm, even 
passion, orderliness and responsibility.  
 
 
 
 

Figure 2. The old parsonage had glorious and plant rich garden at 
Yläne municipal. Some of those plantings still exist seen in the 
1910s photo. Photo: Anselm Laakso / Yläne Local Heritage archive. 
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Molise, a region in the Centre Italy, is divided into two Provinces: 
Campobasso and Isernia. It borders on Abruzzo in the north, Puglia in 
the east, Lazio in the west and Campania in the south. It has a short 
coastline (Adriatic Sea) in the north-east. The region’s western sector 
is part of the mountainous Apennines; the rest of Molise consists 
mostly of low mountains and hills (Fig. 1). 
A large amount of germplasm of many plant species is still being 
conserved on-farm in Central Italy and a great number of accessions 
have been collected and are now conserved in ex situ gene banks 
(Negri, 2003). Also the Molise Region is rich in agricultural genetic 
resources. 
The Regional Agency for Development and Innovation of Molise 
Agriculture (ARSARP), has worked over the years for the identification 
and collection of germplasm of  wheat landraces still present in the 
Molise Region and has provided their ex situ and  in situ conservation. 
Subsequently, within a project funded by the Molise Region, entitled 
"Enhancement of Molise crops, by the collection and conservation of 
germplasm of traditional products and through the identification of 
herbaceous alternative crops", the activity has had a strong impulse 
with the collection and conservation of other crop species present in 
the Molise Region and with the establishment of a "germplasm seed 
bank” (Fig. 2). 
The main objective of the seed bank is the collection, propagation and 
management of germplasm of all plant taxa, endemic, rare, threatened 
or otherwise of particular agricultural interest of the Molise Region. In 
particular, the bank aims are: i) collecting Landraces (LRs) still present 
on the all territory of Molise; ii) promoting their cultivation; iii) studying 
the level of diversity among and within LRs; iv) conserving biodiversity 
also with the purpose of improving local culinary traditions and 
producing new profit opportunities.  
 
.  
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Location of Molise in the map of Italy. 

Molise RegionMolise Region

Figure 2. The ARSARP germplasm seed bank.  

The salient features of each accession are known (year of 
harvest, collection site, climatic and environmental 
characteristics of the collection site, type of material stored, 
amount of seed,  agronomic characteristics, organoleptic 
characteristics, etc.).  
Many accessions stored in the database are multiplied in a 
network of Molise farmers ("custodian farmers") (Fig. 3) 
and are subject to constant visits by technicians and 
researchers, students and tourists.  
In recent years 194 accessions belonging to different crop 
species were stored  in the ARSARP germplasm bank . 
All the collected accessions were grouped in classes as 
follows (Table 1):  
a. vegetable crops: potato,tomato, melon, broccoli, beet, 

pepper, stubble turnip, cucumber, celery, prickly 
lettuce;  

b. pulses: chickpea, lentil, grasspea, lupin, common bean, 
fava bean, broad bean;  

c. cereals: emmer, common wheat, durum wheat, barley, 
oats, rye, corn-maize, sorghum; 

d. forages: sainfoin. 
Pulses (in particular common bean) and cereals (Fig. 4) 
are the most frequently found crops, 48 and 36% of the 
total accessions found, respectively (Fig. 5). 

 Figure 3.  Some custodian farmers of Molise  Region. 
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Pulses 48% 

Cereals 36% 

Forages 2% 
Garden crops 14% 

Figure 5. Some LRs of 
common wheat (Triticum 
aestivum) stored in seed 
bank: a) Bianchetta, b) 
Roscetta, and c) Solina. 

Figure 4. Percentages relative to cereals, forages, garden 
crops and pulses stored in ARSARP seed bank. 

Table 1. Number of the accessions (grouped in classes) of 26 
species collected in the territory of Molise region (Italy). a) 

b) 

c) 

In conclusion the present paper revealed the strong 
presence on the territory of Molise Region of pulses and 
cereal landraces some found in very limited quantities and 
therefore saved from extinction. In particular one hundred 
ninety-four landraces belonging to different plant species 
were found on-farm in Molise Region during exploration 
and collecting missions carried out since 1990.  
The majority of the collected landraces were grown for 
private use or consumption. The main reasons why these 
landraces have been maintained on-farm are:  
i) their resistance under difficult or harsh climatic 
conditions;  
ii) traditional reasons or organoleptic peculiarities, which 
make them highly valued and expensive on the local and 
city markets;  
iii) because they are appreciated by the families.  
Furthermore the landraces are mostly grown by elderly 
farmers, in small farms or home gardens and using 
traditional farming systems or in organic and low input 
management. The production of certified products, or the 
incentive to still cultivate, could ensure comparable or 
greater income as compared to modern varieties, and 
could encourage younger farmers to continue cultivating 
these landraces (Montesano et al., 2012).  
The experience of other Regions (i.e. Tuscany, Lazio, 
Marche, Emilia Romagna, Friuli Venezia Giulia and 
Umbria), demonstrates that a regional law is a good 
instrument to preserve agricultural biodiversity and to 
promote the use of landraces. Therefore it is desirable that 
the Molise Region implements a regional law protect agro-
biodiversity. 
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The seed bank is located in the ARSARP headquarters in 
Campobasso, from where it is possible to get seeds for basic 
research, for the activities of breeding and reintroduction of 
species and populations in cropping systems. Each accession 
is identified by an alphanumeric code which corresponds, in a 
data store, to a set of information that allows to use better what 
has been conserved. Each collected accession was subjected 
to standard conservation procedures: seeds were cleaned and 
stored in a cold room at +4°C. 

Classes Common name Crop Acces. (n) 
Cereals Emmer Triticum dicoccum Schübler 16 
Cereals Einkorn Triticum monococum L. 2 
Cereals Common Wheat Triticum aestivum L. 8 
Cereals Durum Wheat Triticum durum Desf. 5 
Cereals Barley Hordeum vulgare L. 1 
Cereals Oats Avena sativa L. 1 
Cereals Segale Secale cereale L. 1 
Cereals Corn-Maize Zea mays L. 35 
Cereals Sorghum Sorghum vulgare Pers. 1 
Pulses Chickpea Cicer arietinum L. 18 
Pulses Lentil Lens culinaris Medik 4 
Pulses Grass pea Lathirus sativus L. 10 
Pulses Lupin Lupinus sp. pl. 1 
Pulses Common bean Phaseolus vulgaris L. 57 
Pulses Fava bean Vicia faba L. 2 
Pulses Broad Bean Vicia faba L. 1 

Vegetable Crops Potato Solanum tuberosum L. 1 
Vegetable Crops Tomato Lycopersicon esculentum Mill. 12 
Vegetable Crops Melon Cucumis melo L. 4 
Vegetable Crops Broccoli Brassica oleracea L. 1 
Vegetable Crops Beet Beta vulgaris L. 1 
Vegetable Crops Pepper Capsicum annum L. 3 
Vegetable Crops Stubble turnip Brassica rapa L. 1 
Vegetable Crops Cucumber Cucumis sativus L. 2 
Vegetable Crops Celery Apium graveolens L. 1 
Vegetable Crops Prickly lettuce Lactuca scariola L. 1 
Forages Sainfoin Onobrychis vicifolia Scop. 4 

    Total 194 
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Introduction 
It has been widely recognized as the problem of conservation of 
biodiversity and the human well-being are closely linked to each other. 
For this reason, international conventions and policies, such as the 
Convention of Biological Diversity (CBD) of the World Conservation 
Union (IUCN), highlighted as conservation programs represent a 
human need, constituting the basis for the sustainable development 
and for ensuring freedom and equity for all (Glowka et al., 1994).  
Botanic Gardens Conservation International (BGCI) represents the 
world’s largest network for plant conservation including over 800 
botanic gardens, promotes the involvement of specialized gardens in 
initiatives that use plants for human well-being (Waylen, 2006). Both 
tangible (material) and intangible (not-material) resources of botanic 
gardens are equally valuable for the sustainable development, linking 
biodiversity with public education, secure environment, nutrition, 
healthcare, poverty alleviation and socio-ecological and economical 
benefits for communities (Kuzevanov and Sizyck, 2006). Among the 
not-material benefits, these gardens have also played a key role in 
developing and hosting the techniques of Horticultural Therapy for 
people with special needs (Frazel, 1991). Indeed, Horticultural 
Therapy and gardening activities represent widely accepted 
techniques for social adaptation and correction of the social behavior 
of children and young adults affected by neuropsychiatric disorders 
(Söderback et al., 2004; van der Riet et al., 2014). 
For this aim, during 2013 an Enabling Garden was set up at the center 
“Il Girasole” located at Morrano di Orvieto (TR, Italy), a specialized 
rehabilitation and educational center for children and young adults 
with disabilities (Fig. 1). This garden was designed with the specific 
aim to develop therapeutic and educational programs for disabled 
people using multiple sensory stimuli associated with the Horticultural 
Therapy. In 2015 we have proposed a further development of this 
activity, through the pilot project “BiodiversifiCare”.  
 

BiodiversifiCare: objectives and preliminary results  
The “BiodiversifiCare” project has the specific purpose of using 
biodiversity as a tool to promote social well-being and to spread the 
“value of diversity” as a valuable resource for the local community, 
linking the need of conservation of important landraces with the 
improvement of life quality of disabled people and of local population. 
During the preparatory phase of the project, we constituted a team of 
health professionals, rehabilitation care practitioners and researchers, 
expert respectively in neuropsychiatric diseases and in genetic and 
biodiversity conservation, ecophysiology and plant biochemistry. The 
team proceeded to the selection of disabled people participating to the 
Horticultural Therapy programs, on the basis of their cognitive  and 
 
 
 
 
 
  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
physical disabilities, for the constitution of an experimental group 
of “Custodians of Biodiversity”, with the specific aim to preserve 
and propagate the landraces within the local community (Fig. 2).  

Figure 1. The Enabling Garden at “Il Girasole” in 
Morrano di Orvieto (TR). 

Figure 2.  Some members of the “Custodians of 
Biodiversity” at “Il Girasole”.  
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The first task of the group was to identify and select the landraces 
to be introduced within the Enabling Garden and to collect historical 
information and traditional knowledge on them. For this purpose, 
specific interviews were addressed to elderly farmers, using the 
descriptor list developed by Negri et al. (2012), with the aim to 
facilitate the development of National Inventories of landraces that 
are still maintained in situ (i.e. on-farm or in garden). On the basis 
of this preliminary investigation, the group has selected and started 
to work with two landraces of Lactuca sativa and Cucumis melo. 
These landraces have been introduced within the Enabling Garden 
and are currently conserved and propagated by the group of 
custodians at “Il Girasole” (Fig. 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The selected landraces propagated by the group of custodians will 
be used for different aims: 
♦ the development of specific therapeutic and educational 

programs; 
♦ their diffusion and propagation in kitchen gardens and 

orchards of families belonging to the local community; 
♦ their inclusion in the seed banks and National Inventories of 

plant diversity (Negri et al. 2013); 
♦ the characterization of their morpho-physiological and 

biochemical traits and genetic profile by using molecular 
markers; 

♦ the evaluation of their resistance to abiotic and biotic 
stresses; 

♦ the determination of some important nutraceutical 
compounds in order to promote the healthcare 
characteristics of the selected landraces. 

 
Moreover, the therapeutic objectives will be monitored by the 
medical specialized team throughout the phases of the project, in 
order to evaluate their impact on the self-esteem, the social 
inclusion and the improvement of physical and cognitive abilities in 
the disabled people participating at the activities. 

 
 
 

 
Conclusions 
This specialized Enabling Garden can represent an interface 
between nature and people, promoting a rationale and 
sustainable use of local plant resources with the introduction of 
economically valuable landraces for the local community (for 
edible, medicinal, ornamental and other uses) and responding at 
crucial social issues, such as the social inclusion of disabled 
children and adults and the promotion of traditional knowledge on 
the local landraces and their transfer to the future generations. 
Furthermore, this Center can represent a suitable protected 
environment to develop therapeutic programs, learning activities 
and projects for the valorization of human and plant diversity. 
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Figure 3. Seeds and seedlings of some landraces 
propagated at “Il Girasole” . 
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W e want to ensure that Landraces 
provides the information you, the 
readers, want. We therefore want to 
hear from you with your ideas for the 
content of future issues. For instance, 
there could be pages dedicated to short 
news items and event announcements, 
news about recent publications, and 
feature articles about the conservation 
and use of crop landraces. 
 
To reach as wide a readership as 
possible, Landraces will be posted on 
the PGR Secure web site, circulated by 
email and a limited number printed for 
circulation by post. We would be 
grateful if you could spread the news 
about the availability of this new serial, 
and put us in touch with interested 
parties that would like to receive it. 
 
Whatever profession or interest group 
you belong to, please send us your 
contributions for inclusion in future 
issues. We hope that this newsletter will 
be read by a wide audience; therefore, 
while we want to ensure a high 
standard in terms of scientific content, 
we would also like the serial to be 
available to those readers who are not 
directly involved in the genetic 
resources professions.  
 
Articles should be a maximum 2000 
words, and may contain good quality 
graphics and pictures. Please ensure 
that the appropriate caption and credit 
is included, and inform the editors if an 
article has previously been published 
elsewhere so that permission can be 
obtained for reproduction. Contributions 
should preferably be submitted in 
electronic format either by email 
attachment or on disc. Landraces will 
be published twice yearly; the next 
issue will appear in early 2013. Please 
direct all correspondence to Valeria 
Negri, email vnegri@unipg.it 

Call for contributions 
LR Resources 
 
On this page you will find a number of resources to aid and inform the national LR 
conservation strategy planning process. For one-to-one guidance on any aspect of 
national LR conservation strategy planning, please contact Valeria Negri: 
vnegri@unipg.it. 
 
 
LR conservation planning aids 
A list of data sources that can be consulted to aid the development of a LR in situ conservation 
strategy 
A Training Guide for In Situ Conservation On-Farm (2000) Technical skills and tools to build 
institutional capacity and partnerships to implement an on-farm conservation programme 
Law and Policy of Relevance to the Management of Plant Genetic Resources (2005) Introduction 
to international legal and policy instruments relevant to professionals who manage, conserve and 
use plant genetic resources for food and agriculture and/or have policy-making responsibilities. 
The International Treaty on Plant Genetic Resources for Food and Agriculture: Implementing the 
Multilateral System - Learning Module (2010) A module for professionals who work in plant genetic 
resources to understand the impact and working of the multilateral system of access and benefit-
sharing of the International Treaty and to use its standard material transfer agreement (SMTA) to 
enhance transfer of plant genetic resources. 
Draft PGRFA Conservation Toolkit: 'Conservation and Sustainable Use of PGRFA: a Toolkit for 
National Strategy Development' aims to help nations to systematically formulate national 
strategies for the conservation of LR and LR by leading the user through the various steps of the 
process and providing supporting reference material. Please note that this publication is currently 
undergoing review and major modification and will be formally published by FAO later in 2012.  
NEW: Italian guidelines to conserve and characterize biodiversity which is useful for 
agriculture _ summary [IN ENGLISH]  
 
LR data 
Resources with a specific focus on in situ LR data. 
http://www.arsial.it/portalearsial/RegistroVolontarioRegionale/Default.htm 
http://germoplasma.arsia.toscana.it/Germo/ 
For a guide to searching for LR ex situ conservation data that can be used for searching landraces 
in situ as well as for carrying out a gap analysis, please consult the  
http://eurisco.ecpgr.org/  
The EURISCO web catalogue receives data from the National inventories, and provides access to 
all ex situ PGR information in Europe 
 
LR information management 
in situ LR descriptors: http://www.pgrsecure.bham.ac.uk/sites/default/files/documents/helpdesk/
LRDESCRIPTORS_PGRSECURE.pdf 
 
NEW: to easily record the information on in situ LR and build up an inventory, the PGR 
Secure project team also prepared a Database for recording national in situ LR inventory 
data (PGR_Secure_LR_data_recording_tool.mdb) that can be downloaded along with the 
manual (LR_data_recording_tool_MANUAL.pdf). Click here to download the tool (MS 
Access database and user manual zipped, 4.1MB).  
 
LR publications 
Agrobiodiversity Conservation: Securing the Diversity of Crop Wild Relatives and Landraces 
(2012) 

LR networks 
http://www.ecpgr.cgiar.org/networks/in_situ_and_on_farm/on_farm_wg.html 
h t t p : / / w w w . b i o v e r s i t y i n t e r n a t i o n a l . o r g / a n n o u n c e m e n t s /
on_farm_conservation_neglected_and_underutilized_species_and_climate_change_a_new_intern
ational_effort.html  
LR project websites 
From the links below, you will find a number of project websites which are related to a different 
extent to LR and LR use. 
An Integrated European In Situ Management Workplan: Implementing Genetic Reserves and On-
Farm Concepts (AEGRO) 
http://portal.geographie.uni-freiburg.de/forschungsprojekte/indigenoveg/ 
http://www.diverseeds.eu/ 
http://www.ensam.inra.fr/gap/resgen88/ 
www.solibam.eu/ 
www.urbesproject.org  

LR conferences/workshops 
From the links below, you will find a number of resources associated with future and past 
conferences/workshops, such as Powerpoint presentations, posters, reports and other related 
publications. 
Towards the establishment of genetic reserves for crop wild relatives and landraces in Europe, 
Funchal, Madeira, 13–16 September 2010 
Conservation strategies for European crop wild relative and landrace diversity, Palanga, Lithuania, 
9–11 September 2011 
 
Other useful links 
http://www.bioversityinternational.org/ 
http://www.cgiar.org/ 
http://www.fao.org/ 




