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CWR and WHP should be protected not only per se, as key elements of biodiversity, but also for their great and
direct socioeconomic importance for humans.




CWR, some of which are also collected in the wild for different purposes including human consumption, are
widely used in specific breeding programs aimed at improving crops for productivity, quality, and resistance to
biotic and abiotic stress . The most relevant economic impact of wild relatives in crop improvement is related
to the introgression of disease and pest resistance traits in several crops.
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ABSTRACT
Wild harvested plants (WHP) and crop wild relatives (CWR), part  Crop wild relativey; ltalian
of the sagment of natural diversity that is collectively known as ~ OWR check list; CWR axa
‘Plant Genetic Resources’, have great socioeconomic impor-  Comsenation priority,
tance for humans because they are used either directly or in  biodiversity; ethaobotanical
crop breeding. In order to lay down a solid base for constructing ~ “**
conservation strategies for italy, an updated annotated list of
CWMWWWM” including informa-
mnmhmuus.l‘mmdudsdhtha were then prior-

l:? a pragmatic approach based on their value, native
status, need of protection or monitoring.

Introduction

It is commonly acknowledged that the inter- and intra-specific diversity, as
well as the habitat diversity of wildlife, is under threat of irremediable loss
(Cardinale et al. 2012; Ceballos et al. 2015; Chase et al. 2020; Leigh et al. 2019).
The Mediterranean basin is an important biodiversity hotspot with about
25,000 plant species (Cuttelod et al. 2008), of which about 13,000 are endemic
(Myers et al. 2000). In particular, after the Iberian Peninsula and Balearic
Islands, the Italian Peninsula, and the main Italian Islands are the European
areas where the highest number of endemic plant species can be found
(Bartolucci et al. 2018; Bilz et al. 2011; Castroviejo 2010). Because of their
distribution and the real and potential threats to the conservation of their
populations (Bilz et al. 2011), many plant species of the Mediterranean area are
considered in need of protection and/or monitoring by national and interna-
tional conservation policies such as the Bern Convention (Council of Europe
1979) and the Habitats Directive 92/43/EEC (European Commission 1992).
The crop wild relatives (CWR) (i.e., wild plant taxa that are relatively geneti-
cally close to cultivated plants) (Maxted et al. 2006) and the wild harvested
plants (WHP) (i.e., non-cultivated species, which are collected from the wild
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Crop Wild Relatives (CWR) are taxa that have phylogenetic relationships with cultivated
® Awards plants. They are important components of biodiversity, contributing, along with other

species, to the ecosystem homeostasis and provided services; in addition to that they also
have a direct economic value containing genes that are useful for the genetic improvement
of cultivated plants (i.e. plant breeding). Traits like resistance to biotic and abiotic stresses,
higher storage capability and content of nutrients are often found in CWR. When
introgressed in cultivated materials such traits can contribute to improve our food as well

4 MV- as fo increase the sustainability of agriculture. The value of these traits for the agricultural
ublished world market is estimated in billions of dollars per year.
S Wild Harvested Plants (WHP) are taxa traditionally collected in nature by local human
& Publications populations for a variety of uses (e.g. as drug, food, feed, dye, fibre, cosmetic,
ornamental). A WHP can also be a CWR.
% Links In the present environmental situation, both CWR and WHP, important Plant Genetic

Resources, can be under threat and therefore in need of specific protection measures.
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* Any wild plant taxon related to a crop can be defined as a CWR, but it is its genetic relatedness with a certain
cultivated taxon that conditions how easily it can be used in crop breeding. Following the concept of Harlan
and De Wet (1971), only taxa at least partially fertile with the crop (i.e., included in Gene Pool 1 and 2) are

commonly considered as CWR.

TAXON 20i4): 300-317. AUGUST 1971

TOWARD A RATIONAL CLASSIFICATION OF
CULTIVATED PLANTS

L. R. Hurlan and J. M. J. de Wet

Summary

The methods of formal taxononiy have not been very satisfactory for the clasification
of cultivated plants, As o result, the people who deal with cultivated plants the most
have developed thelr own informal uned intuitive classifications based on cxperience as
to what comstitutes weful groupings. An attempt is made to provide o framework in
which both systems can operate with a minimum of confusion. The strecture of the
total available gene pool is charctertzed by sesigning tasa 1o primary, secondary and
testiary gene pools. At the [fraspecific level, cultivars are grouped into races and
wubraces s an inforiial way without rigid rales for the use of tenns,

In the course of our work at the Crop Evolution Laboratory, we have, of
necessily, deall with cultivated plants and their relatives in a comparative way.
The inconsistencies and lack of agreement among taxonomists dealing with the
same materials are remarkable, 1o say the leasi, and are even more striking
when the treatments of different crops are compared, Confusion and disagree-
mient extend over the generic, specific and inlruup«-:'lir levels.

In the wheats, Percival (1921) used two spevies, Bowden (1959) three, and
Jakubwiner (Juckuheiner and Dorofeev 19681 24, but all were classifying

ially the same Is. Snowden (1935) used 31 species of cultivated
Sorghum alone, in addition 1o the wild and umd; ones llul are fully com-
patible feally with the d d sorts. (1969)  reduced

these to nine and de Wet and Huckabay (1967) 10 one, Bukasov (1933, 1939)
had well over 200 species in the Tuberariom section of Solanum; Howkes (1963)
reduced these to about hulfl that many, yet retsined 64 species in the series
Tuberosa Rydb. in which the taxa can be intercrossed and in which there is very
little genomic differentiation despite o fairly extensive polyploid series. Some
taxonomists assign teocintle to the genus Euchlsena, some to Zea, and some
to a race or subspecies of Zea may gilops is maintuined as a genus by some
and assigned to Triticum by others.

The pumber of examples of this kind can be multiplied many times. Faced
with this sort of vacillation and indecision among taxonomists, the people who
deal with cultivated plants the most — geneticists, agronomists, hortic ll lists
and foresters — hn- developed their own informal and intuitive o ons
based on exp a to what i useful groupi oy \nu continue
to use their own systems no matter what the taxonomist does or does not do.
But, there is more involved here than the usual differences in judgement
between splitters and lumpers. In the first plac\' cultivated plants are different
from wild ones and require special taxonomic treatment. In the second place,
there have been no guidelines for groupings of related toxs sccording

* Crop Evolution Labaratory, Agmnomy Department, University of Iinols, Urbana,
1lineis 81801, US.A.
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Fic. 1.

Hybrids with GP-1
anomalous, lethal, or comphmy :tnrllo

Subspecies B:
spontaneous races

Gene transfer not posslble or requiring
radical techniques

Schematic diagram of primary gene pool (GP-1), secondary gene pool (GP-2)

and tertiary gene pool (GP-3).




* However, it should be pointed out that not all the interbreeding relationships of wild plants with crops have
been assessed yet. For this reason, Maxted et al. (2006) proposed the concept of taxon group (TG) where,
broadly speaking, a CWR is considered any taxa belonging to the same genus as the crop, the genus being a
proxy for relatedness.
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Towards a definition of a crop wild relative
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SHELAGH KELL' and MARIA SCHOLTEN'

Skl of Beschonces, Untversity Gf Birmiteghai, Edghavton, Sirminghiam, 88 2TT. VK- “School
of Plant Scionces, The Universiry of Reading, Whitcknights, Reading, RGA 645, UK. *Author for

l:vw"r‘\(Mr (e-mail: nwaxted dhani ok, phone: + 61045510 fax: 12041 Taxon Group la — Crop
f:“:m:“m;::;mmm Taxon Group 1b — same species as crop
g i o e Taxon Group 2 — same series or section as crop

ACOP) 10 the CRID N0 Bindiversity Target of achieving a sgnificant redoction in the current rate
of koss s 1o be achieved, we must fint define what crop wild relatives are ol how theis comser-

R e e e e e Taxon Group 3 — same subgenus as crop

wnavailable. the Taven Group concept is introduced 1o msist recognition of the degres of crop wild
relative relatedness by uing the existing xonomic haerarchy

i 0 N A AT Taxon Group 4 — same genus

CHOD; CWR - Crop wild relative; FAQ - Food and Agrculiure Organisation of the Uniled
MNations: (GiM - Genetic modification; GF - Gene pool, PGR - Plant genetic resources: TG - Tanon

- Taxon Group 5 — same tribe but different genus to crop

Introduction

The Convention on Biological Diversity (CBD 1992) and the subsequent
International Treaty on Plant Genetic Resources for Food and Agriculiure
(FAO 2001) have proved a watershed in plant genetic resources (PGR) con-
servation in many ways, particularly by re-focusing conservation activities onto
fn situ conservation. fn sity conservation, using the definition provided in the
text of the CBD (Convention on Biological Diversity 1992), incorporates two
dlshnt_l approgches: wmrn'alllm of wild species in nature and on-farm con-

of d d varictics or broods. Within the context of socio-
ceonomic plant dlvn:mly ccusrn-uuon the change of emphasis away from
further coll of ¢ | for ex sifu conservation in gene banks

towards the in sity conservation ol locally adapted land races and the wild
relatives of crops within or outside existing protected areas, has necessitated
the research and development of new conservation methods (Hawkes 1991;
Maxted et al. 1997a).



* In order to generate national and international PGR conservation plans, the first step is to create and
maintain updated dedicated inventories of taxa.

FullName ! E Eademism c | = Cl‘;'“ s"':::"" Native ;;,’;'.ﬁ; “‘"":'N' Istroduced Caltivated "'“&_."f';: w-m;uc.- CROP GP

Asgopodium podagraria L N [

Agropyron pectinforme Rosm. & Schalt. N Agropyron cristatues - Crested wheatgrass - Tazon Group
| Agrostis alpina Scop. N Agroatis capillaris L | Agrostis stolonifera L. - Taxon Growp
| Agrovtis camna L N Agrostis capillaris L. / Agrostis stolondfera L - Taxon Growp
Agrostis canina L subsp. aspromontana Brullo, Scelsi & Spamp E iy T N < Agrostis capillaris ./ Agrostis stolonifera L - Taon Group
(Agrows canma L subsp. canma N Aprostis capillans L/ Agrosts stoloofers L - Tavon Group
Agrostis canina L subsp, moatehiceii Sebi E Iy T N . Agostis capilaris L / Agrostia sioloniera L. - Tason Groop
Agrovs copllars | N Agostis capillaris L Agrostis wolonfera L - Taon Group
| Agrostis capillanis [ subsp, copillaris N Agrostis capillaris L ¢ Agrostis stolonffera L. - Taon Growp
Agrostia caucllana Boiss & Reut N Agostis capilaris L Agrostis violoafera L. - Tanon Group
Agrostis curtiss Kerguden N Agrostis capillaris L/ Agrestis solondfera L - Taxon Group
Amosts ggantea Foth N Agostis capilaris L Agrostis solonfera L - Tawon Group
(Agrostis gigamtea Roth wbsp gigantes N Agroatis capillaris L/ Agrostis solenifera L - Taxon Group
Agrostis poarreti Willd N Ajpostis capillaris L. / Agrostis stolonifera L. - Taxon Group
| Agrostis nupestris All N Agrostis capillaris L/ Agrostis stolondera L. - Tawoa Growp
Amotis rupestris All subsp. ropesris N Agrostis copilaris L | Agrostis siolonifera L. - Tanon Group
Agrovtis schleheri Jord & Verl N Agrontis capillaris L/ Agrostis stolondfera L - Taxon Grovp
| Agrostis scheaderiana Bech. N Apostis capilleris L | Agrostis stolondfera L. - Taxon Growp
Agrostis stolonifera L N Agrostis capllacis L/ Agrostis stolosdfera L - Taxon Growp
| Agrossis stolonifers [ subsp maritena (Lam ) Visc: N Agroatis capillaris L Agrostis stolondfera L. - Taxon Growp
Agosts stolonfera L subap, scabrighmsis (Boiss. & Rewt ) Maare N Agrostis capillaris L * Agrostis stolonifers L - Taxon Growp
Agrosts stolonifera L subsp. stolonifern. N Agrostis capillaris L / Agrostis stoloesfera L. - Tanon Growp
Agostis vinealis Schreb N Agostis capillaris L. Agrostis stokafera L - Tanon Group
Agrostis vinealis Schreb. subsp. vinealis N Agrostis capillaris L | Agrostis stolonfera L. - Tanon Growp
| Allan acutdionan Loisel N At - Taon Growp

| Allnzn actnense Brullo, Pavone & Salmeri E Sicly N € Allngn - Tavon Growp

| Alluan agngentnm Aralo & Pavooe E Sidly N c Alliem - Tawon Growp

| Allan amethystimen Tausch b Allnzn - Tavon Growp
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* Applying the CWR concept developed by Maxted et al. (2006), a comprehensive list of CWR for Europe and
the Mediterranean area was produced, which includes 25,687 native and exotic CWR taxa (Kell et al. 2008);
5,712 taxa are cataloged for Italy in this inventory.

Making and Lising & Consorvation Cataiogue =]

Table 5.6. List of Eurc-Mediterranean nations, showing the total number of crop and

5 CWH species per nation in descending order. The right column shows the number of
. - species as a percentage of the total number of crop and CWR species in the region.
Crops and Wild Relatives of the g ae»
Euro-Mediterranean Region: Nation CWR species crop and GWA species
Making and Using a Conservation Tty 3 »
Catalogue ety 5712 B
France 5528 2
1 1
S.P. KeLL, H. Knuprren, S.L. Jury, B.V. Foro-Liovo ] pric e
anp N. MaxTen Russia 4259 17
Germany 4211 18
Slovakia 3873 15
Buigaria 3819 14
Ausiria 3683 14
Czech Republc 3528 14
Romania 3484 14
5.1 Why Catalogue the Crop Resources of Europe and Croatia 3438 13
the Mediterranean? Switzariand 3413 13
Morocco 3400 13
bined E and Medi region (the Euro-Mediterrancan koo e i
m}hnnsanmmmfmwmwdmpswmmummm- Aigeria Tt %
a major socio-economic resource and the cornerstone ol agroblodiversity for Poland 2751 "
the reglon. Major food crops, such as wheat (Triticum aestivum L.). barley Hungary 2839 10
(Hordeum vuigare L.). Gsbhage (Brassica oleracea L) and olive (Olea europaea Lebanon 2577 10
EL In the Euro- and the wild relatives of these crops, Slovenia 2833 10
along with several other major crops that have wikd refatives in the reglon, are Syria 2421 9
an Important genetic resource for crop iImprovement and food security. Many Sweden 2382 9
minor crops have ahobeendﬂmumedmdewkqﬁd in the reglon, such as Serbia 2350 L]
chickpea (Crcer arletinum L), lenttl (Lens culinaris Madik ), sugarbeet (Bela Norway 2276 ]
vulgarts L), almond (Prunus duicts (Mill) D.A. Webb) and apple (Malus Armenta 226 9
domestica Borkh.). Other crops of socio-economic mportance with wild rela- m Kingdom m :
tives In the region are forestry species such as Abtes alba Mill, Populus De 2056 M
nigra L. and Quercus llex L., ormamentals such as species of Dianthus L., Tunisia 882 7
Euphorbia L., Geranium L. and Primula L and medicinal and aromatic plants Geargla 1882 7
suchasspecesof A L.. Campanula L. Heltanth Mill., Orchis L. Moldova 1725 7
and Verbascum L Although it 1s acknowledged that populations of crop wild Firdand 1T 7
refatives (CWR) are under threat in the Euro-Mediterranean region, thetr con- Egypt 1745 7
servation has historically recefved little: Crealing Belgium 1730 T
a CWR inventory Is the first step in the conservation and effective use of these The Netheriands 1723 7
wvital resources — to tackke CWR conservation, we need to know how many taxa Libya 1547 &
there are, what they are and where they are. Estonia 1501 ]
Taxon inventories provide the baseline data critical for biodiversity assess- Lithuania :g :
ment and as required by the Convention on Biokogical Diversity P Srons .
(CBD) (CED, 1992}, the Global Strateqy for Plant Conservation (GSPC) (CBD, aland 1200 5
2002), the European Plant Conservation Strategy (EPCS) (Councll of Europe BED 3 )

(OCAB Interational 2008. Crop Wild Relatve Consenation and Use:
{ods N. Maxted of at) @0




* The last updated Italian CWR/WHP list is that one proposed by Landucci et al. (2014), which also includes a
prioritization method applied to Italian territory.
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A Prioritized Inventory of Crop Wild Relatives
and Wild Harvested Plants of Italy

Favia Landucci, Lotenzo Panells, Domenico Lucarini, Daniels Gigante, Doosizia Doanini,
Shelagh Kell, Nigel Maxted, Roberto Venansoni, and Valena Negri®

ABSTRACT
The aim of this study was o conatruct a sold
basis for develaping a crop wild relatives [CWH)
and wild harvested plants (WHP) consarva-
tion strategy af the Euopean and nafional
levels. To this end we ()] worked out an anno-

breeding, and (v) on the basis of a gap analysis
case study on two Brassica taxa, outfined the

sirateqgy.
The Working Database of the Itallan Vascular
Piants inchudes & total of 11,710 ta. Of those,
B20% form the CWR-WHP checkdist. On the
basis of the importance of the related crops,
their status, and their need of protection andfor

F. Landucn, L Panells, 1. Cagante, 1. Dusmisne, B Vermoni, and V
Neges, Dep. of Applied Hiology, Univ. of Perugia, Borgo X X Giogna 7,
Perugla 06121, Disly. F o, present addrews, Dep. of Botasy snd
Zaology, Massryk Univ., Koelinki 2, Bemo 61157, Caech Republic; [
Lucarini, Musum Botsnual Ganlen, Ui, of Cameriss, Viake Ober-
dm, Camerino 62032, luly; 5 ] and N Maxied, Scwol of Baoscr
, Edghason, Birsiugham B15 ITT, UK
Roeverved 3 May 2013 *Carnrpanding aurhor {valkerna negrisunipg it}

oo, Usniv. of Biemingh

Abbreviations: CHD, Comwntion on l'hn'-:glu] Dvversiy: CWR
crop wild relamves: CWR-WHP List, crop wild relatrves aned wild har-
vested plasnts lise of Traly; GI%, gene pook: GPA, Global Plan of Acthos:
GSPC. Global Strategy for PMant Conservation; ITPGREA, the Luter-
nations] Treaty oo Plant Genetic Reesorces fise Food and Agriculture;

LI, Lindrace; PGIL, plast genctie rewoutroes; Plist, proaestred Ialisn
coop wild relsives ind wild harvested plasts lint; TG, taxon groug:;
WHE, wild harvested plasts

Pl.«.\r eivinury han shways been one of the worlds mos

mportant scoccononic resources, nfloencng dier, popular

tradiions, lindscape divenificstion, and the srchitecture of towm
and cmies i each country The Mediterranean Basin s one of
the most important bodiversity botspots @ the world, inchading
about 25,0001 plant specics, of which around 13,040 are codani
% of global plant species, estimuased st NN (Myers et al |
2001 Many plane species of the Mediterranean area are aken into

sceount by international comervation policies wich @ the Bern
Convention and the Habitats Directive (B24/EEC), becane of
thewr limited distribution and the current and potential threan o
theirwrvival (Bilz cral, 2001), In addinon, the Mednerrancan arca
s 3o 3 hotspot of cultivated plant diverity (Vavilow, 19607
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A Catalogue of the Wild Relatives of Cultivated Plants Native
to Europe

An enumeration of the wild genetic resources of native Evropean plants that are grown in
Earope for food, forage, omament, timber and other purposes.

Prepared by
Vernon H. Heywood & Daniel Zohary

Introduction

Europe has a long history of plant domestication and a rich beritage of crops cultivated
!wa&wudmh“uﬂﬂumﬂvndlm!wwm:(
this heritage has been No sy the crop plants
«vewluwwlhwl:mmnmmumhm
produced up to the present, This Catalogue aims to fill that gap.

Approximately 10% of the species of the European flora are reganded as being th 4
10 some degree. Amongst these are wild relatives of ] i plants, some of
ﬂn:hmlhndyfxlﬂturhmmmlﬂ mafeta:u.lmludmm

P of new priorities for the § plants s
umubnﬂdm&mh“mmmdwﬂwwmmw
prominently if the continent is not 1o lose much of the wild genetic basis of economic
plants which have had their origins here.

Thutulownmﬂunmc,u'unwiummmufnmuﬁphun
Europe as cir d by Flora Ewropaea (Tutin, Heywood et al. 1964- 1980, Tutin et
al. 1993). (See also Fig. 1). In addition, Cyprus and the Canary Islands are also included
because they are member states (or part of a member state) of the Council of Furope.
Although Turkey is & member state, it was decided not 1o include Anatolian Turkey in this
survey, as ity flora is almost as diverse as that of Europe as a whole: and it has such a
large number of species (c. 8.000) that it deserves a separate treatment.

The Catalogue enumerates the various cullivated plants (grain crops, fruit trees,
vegetables, oil and fibre crops, pot herbs and condiments, medicinal plants, fodder plants,
timber trees, and omamentals) grown in Europe which also have their close wild relatives

g on this For each cultigen the Catal pecifies, as far & can be
mnm&whkhmm:knwunmtkmymﬂmpuﬂnﬂmm
occur in Europe, The survey of the food crops is more exhaustive than that of the other
groups, and contains several minor or relict crops. The list of the other cultivated plants is
less comprehensive: only the main timber trees, fodder crops, medicinals, and ormamentals
have been included.

The total number of wild relatives of cultivated plants of economic importance in
Europe is larger than one might suspect. Europe harbours rich wild gene pools of several

Bocconea 7 — 1997 241

The occurrence of wild relatives of cultivated plants in Ttalian
protected areas

Pietro Mazzola, Francesco M. Raimondo & Giovanni Scuden

Abstract

Marsola, P, Rasmemdo, F. M. & Scoderi, G The occumence of wild relatives of coliivased
plants in Rabian protocted aress. Bocoonea 7 241248 1997, — ISSN | 1204060,

An evaluatnm of ihe mle played by projecied areas m the conservation of the wild retalives of
cultvaied plants in haly and Sicily has boen camed out, based mamly on hiblographic
somarces. OF the |63 speces and subspecies representod in the whole Ralisn termitory, 147 ocour
inzide prtected sreas. The figures for Sicily are 117 and 104, respoctively. These data are
evaluated m relatnm o the present number and extenaion of protecied acas and with thew
ponible increase.

on the kable role that p | arcas play in the

luding the and other close wild relatives of

Mmudphulmimrﬂwmimhmmwhwnmﬂuﬂhm

made habi where many of cultivated plants occur and are at risk of genetic

erosion, can be successfully applied in arcas under controlled management, even if special
provisions for single taxa are difficult to adopt.

We possess some very basic information on the pattern of distribution of crop plant

18 in pi i arcus in Italy and here we attlempt 10 cvaluate these data
on the present and potential role of natural parks and reserves in ltaly, with special
reference 1o Sicily.

The list of the crop plant ancestors that occurs in Ialy and Sicily were obtained from
the Catalogue of the wild rek of cultivated plants native to Europe compiled by
Heywood & Zohary (1995) for the Council of Europe. While this list needs further
development, it is suitable as a first survey for a general overview,

The occurrence of each txon in any protected arcas was cxamined, taking into

deration all Italian national parks and Sicilian regional parks and reserves.

Species present in the national parks were mostly obtained from literature data (see
references) but in Sicily personal unpublished reconds have also been included.




* Ever since, a thorough taxonomic revision of the Italian flora has been carried out in Italy (Bartolucci et al.
2018; Galasso et al. 2018), with the serious consequence of a broad change of the geographic occurrence of
taxa at the territorial level. Additionally, there has been a reassessment of their threat status as well (Rossi et
al. 2016, Orsenigo et al. 2018; 2020;). As a consequence, the Italian CWR/WHP lists by Landucci et al. (2014)
became obsolete and unusable.
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* The Working Database of the Italian Vascular Flora developed by Landucci et al. (2014) was used as starting

* point for the new one.

T ——— ey .
s (@) gt bt - e o e

—
ey e

P—— @m-_a.r_v:-..

An updated checkling of the vascular flors alien to Italy

& G O F G | P O 0 M G Rt 5. § et | G g™ 5 A il £
(IR [e——l o

ey’ 1 -6 QL B ©
£ O Cmrtue’ O G e O 4 Fpmgwrwr 3 L & Codatnd
D D L § Mt | Mt
LR Pamm™ 0 8 P | Pruuitn” 0L Pi™
Bt 0 & Sartangene O A Somgeie™ O 4 ortegagee™
DY PeS—— "~
— T —
e e R a1 e o et 1y oo et Tt # s
ettty
e it & B, e e Wt b it il ot A, e S et
i ——
s ———
e e e 4 e + g bt Sy P P s —
prt T e b + Lo i s ST i ——a
e P - v e sy, Ve, Yo, S A A s P
e it 8 e M i, M & o e, St # e e iy W &
bt | S Sty T § oot A, St s e, Saernbt € A Pt Sy e &
e g e e 1o T —
e g Py T TP Uuy T A vy | P
— - . 1 o . B, b
[ e M T O — e e e
: -~ v [e Ve s A st tery A ey
v g o § S s 1 Nt Sk e 8 it N ¢ b TR, L ol S, e, S e e, e B :
o e o 7 VY o 8 S 0 e ¢ e TN s vy e & R 4 S & v T, S 8 Yoo A iy s § e b ¢ St BAPNE ‘e e e e Y
— ey i i Lo mete i i e st & e . g TP . L B e v e & e
S et Sl s e T, el et g el Sem A s & (o, e S s ot s & Vet Wy 7 S e Pk oy Tewmaees § v oo §
—_—— e b e 8 e =
e - ——
M =L
S+ omiad T kit Wi P et 11T sy ed 178 e, S 5 S T
— A
—p— e s 100 —
— — .-
ettt el e

ate ot Fem
L L oL R PP e
B e
O e L ey
- — L ———
EE et S i, st iy it U
[Py A p——
et vy L ] TR - L
iy i st b St 0 |

— [ — ——
o e e D
e i A et e S —

S e 9 e B



* Additional information about origin (i.e., native or introduced, archaeophyte or neophyte status), the
indication of endemic status (or not), cultivation, economic importance, uses, gene pool, and protection
and/or monitoring need was provided for each taxon according an extensive reference literature and was
supplemented with personal knowledge of the authors.

* Finally, the indication of the need of protection and/or monitoring at the national level was integrated
following the most recent Italian Red lists (Rossi et al. 2016; Orsenigo et al.2018, 2020) or, when taxa were
not included in these lists, the IUCN Red List of Threatened Species (IUCN 2020), database available online.

THE IUCN RED LIST

OF THREATENED BPECIES




The wild relative taxa of the most socioeconomical important crops for food and agriculture for Italy and the
entire European region were considered.

These were retrieved from the Annex | of the International Treaty on Plant Genetic Resources for Food and

Agriculture (ITPGRFA)(FAO 2001) and/or by the Italian Institute of Statistics for cultivated areas and yield in the
last 5 years (ISTAT 2019).

Another solution that could have been adopted is to use the economic value of the related crop, derived
from FAOSTAT (2012-2016) for the Italian agricultural gross production (FAO 2019), and organized
according to the classifications of products used for the statistical purposes in FAOSTAT Commodity List




Then, in order to focus our attention on taxa in high need of protection, we
considered the threatened taxa occurring in Red lists.
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e The ‘A’ category includes native and allochthonous taxa related to a crop
of European and national importance for food and agriculture that need
specific protection and/or monitoring measures; taxa in this category are
present in at least one of the most recent National Red Lists (Orsenigo
et al.2020; Orsenigo et al. 2018; Rossi et al. 2016) or in the [UCN Red List
(IUCN 2020).

¢ The ‘B’ category includes endemic or subendemic taxa and, although they
do not necessarily require specific protection measures, they require
monitoring because of their restricted distribution.

e Finally, the ‘C’ category includes all the remaining native taxa, which, on
the grounds of current knowledge, do not need any specific protection

measure.




* The described procedure allowed to produce an updated version of the ‘annotated’ Italian CWR/WHP
checklist. Distinct lists were then extracted for (i) the Italian Peninsula, (ii) Sardinia , and (iii) Sicily. Lists
developed for Sardinia and Sicily were based on the actual occurrence of the taxa in the regions. The two
main ltalian Islands, both corresponding to administrative regions (Sicily and Sardinia) and Euro+Med
territories (De Jong et al. 2015), were focused since they both include large and heterogeneous territories
and are characterized by a remarkably high number of endemic species (Bartolucci et al. 2018), thus
constituting an emblematic example of the strong spatial and biogeographical diversity typical of Italy.




Agrostis capiliaria L. | Agrostis stolonifera L. - Teson Group T Ta

A E Inly T N c
ITA E Italy T N c Agrostis capillans L/ Agrostis stolonifera L - Taxon Group TG4
SiC E Siily N c Alirum - Taxen Group TG4
ITA E laly N c Allmum - Taxon Group TG4
ITA E laly N (o] Allum - Taxon Group TG4
sic E Sy N € Allum - Tason Group TG4
ITA E ltaly N (+ Allum - Taxon Group TG4
sIC E Sialy N C  Alium- Tason Group TG4
ITA E luly N c Allium - Taxon Group TG4
Alium garpanicom Brullo, Pavone, Salmen & Terrasi ITA E Iuly N c Alimum - Taxon Group TG4
Allium hemisphaencum (Sommer) Erullo SIC E Siglly N C Allrum - Taxon Group TG4
i ITA E [ltaly N c Allmm - Taxon Group TG4
3 SIC E Swly N c Allmm - Taxon Group TG4
1] Allium lopadusanum Bartolo, Brullo & Pavons SIC E Sily N e Allivm - Taxon Group TG4
1| Altium nebrodenss Guss. SIC E Suly T N c Allum - Taxen Group TG4
1| Album obtusifiorum DC. sic E  subendemic N C  Allum- Tason Grosp TG4
1 | Allium pelagicum Brullo, Pavone & Salmen SIC E Sicly N c Alirum - Taxon Group TG4
| | Allivm pentadactyti Brullo, Pavone & Spamp. TTA E Iny N C  Allum. Tason Gronp TG4
{Allum permixtum Guss. ITA N c Allmm - Taxon Group TG4
1| Allium savis Parl. ITA, SAR N Allium - Taxen Group TG4
7| Altium trifoliarum Cirillo ITA, SIC N Allum - Taxon Group TG4
1| Atfivm vemals Tineo sic E Sialy N € Allum- Tason Group TG4
1] Arhenatherum elatius (L) PBeauv. ex J Presl & C Presl subsp. nebrodense (Brullo. Miniss. & Spamp |SIC E  Sialy N C Arrhenatherum slats (L) P Banwy. ex J Pres] ot C Pres! - Taxon Group TG3
| Asparagus pastorianus Webb & Berthel sIC I 0 _ Asparagus officianalis — Asparagus — Gens Pool TG




Table 1. Synoptic table of CWR and WHP for the different defined categories and geographic areas:
the number of specific and subspecific taxa is followed by the number of species in brackets.

Ralian
Category Italy Peninsula Sardinia Sicily
Total CWR and/or WHP 8766  7916(6641) 2745 2952
7334 (2,600) 2,738
Native 717 6367(5164) 2,180 2431
(5,758} (2062) (2,252)
Native in need of monitoring or protection (Priority 175 (148) 89 (81) 29 (27) 81(83)
A+B)
R 8658  7812(6536) 24685 2,889
(7,222 (2544) (2,673)
Native 7015  6268(5064) 2120 2,380
(5,655) (2,000) (2,187)
Endemic 1551 1,012 (733) 309 (261) 393 319)
(1,155)
Non native 1644 1544 (1,472) 565 (544) 509 (485)
(1,571)
Neophytes 1323 1,228 (1,201) 401 (394)
(1,295) (N
366 (359)
ytes 190 (148) 185 (143) 120 (107 98 (84)
Not natives only cultivated 136 (133) 136 (133) 45 (&4) 46 (44)
In need of monitoring/protection 159 {136) 7900 28 (26) 72 (58)
WHP 1927  1855(1,768) 944 (940) 1,003 (974)
(1818
Native 1,702 1593 (1,519) 853 (852) 910 (884)

(1,600)
163 (122)
225 (218)
193 (189)
26 (23)
7M
16 (12)

92 (75)
215 (208)
184 (180)

25 (22)

70

10 (10)

43 (37)
91 (88}
&8 (67}
22 (20)
2(2
1(1)

62 (41)
93 (90)
74(73)
18 (18)
2Q2
9 (5]
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