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Summary
In this work, we report new findings related to the recovery 
of grapevine diversity in the Comunitat Valenciana (Eastern 
Spain): accessions of old varieties at risk of disappearance, 
new genotypes, synonymies, homonymies, and some foreign 
old varieties. In addition, the in vitro establishment of some 
rescued varieties has been carried out as a complement to 
ex-situ conservation, as well as to provide material for bio-
technological applications.
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Introduction
The recovery of old grapevine varieties has received increas-
ing interest in recent years (i.e. Labagnara et al., 2018; Jimén-
ez et al., 2019; Rahali et al., 2019; García et al., 2020; Men-
doza et al., 2022) to stop genetic erosion, to recover varieties 
that could be better adapted to climate changes, and to diver-
sify wine products. In previous works, we rescued part of the 
rich biodiversity of vines in the Comunitat Valenciana, Eastern 
Spain, where more than 100 varieties were cultivated prior 
to the arrival of phylloxera (Gisbert et al., 2018; Jiménez et 
al., 2019; García et al., 2020). Among the 203 accessions ana-
lyzed, more than 50 varieties were found, including some at 
great risk of disappearance like ‘Cor d’Angel’, ‘Morsí’, or ‘Raïm 
del Clotet’. In these works, previously unknown SSR profiles 
have been assigned to minor varieties (i.e. ‘Cor d’Angel’, ‘Gan-
cha arroba’, ‘Esclafagerres’, ‘Macabeo negro’, ‘Mamella de 
Vaca’, ‘Montalbana’, ‘Morenillo de la Hoya’, ‘Raïm del Clotet’ 
and ‘Trepadell’). Additionally, hybrid direct producer grape-
vine varieties and unknown genotypes were located. Among 
the latter, NI-2 in Jiménez et al. (2019) was identified as ‘Siria’ 
after new information was added to the International Vitis 

Catalogue, which is periodically updated by incorporating 
new varieties, synonymies, homonymies, and data of vine 
characterization. Research related to these cultivars and the 
preservation of the recovered germplasm are key activities in 
the rescue of grapevine biodiversity heritage.

Here, we report SSRs amplification results for vine nuclear 
DNAs of newfound grapevine accessions located in our latest 
prospections. These results gave us information that allowed 
us to assign names to unknown accessions, identify misnamed 
varieties, and detect new genotypes, homonymies, and syn-
onymies. Unexpected germplasm of foreign origin and new 
accessions of the endangered varieties were also identified. 
In addition, in vitro establishment of some of the rescued ger-
mplasm was performed as a complementary tool for preserva-
tion and the application of in vitro culture techniques.

Material and Methods
Prospections were carried out in the three provinces of the 
Comunitat Valenciana, mainly in the province of Alicante 
(Fig. S1). A total of 100 accessions (S1-S16; U1-U84) were as-
sessed. The supplementary data in Table S1 shows, for each 
accession, information about the name of the survey (when it 
is available), the location where each sample was found, the 
variety identified, its number in VIVC and the colour of berry 
skin corresponding to the variety identified. The identification 
was made by comparing SSRs profiles to our database and 
that of VIVC. Firstly, DNA was extracted using the commercial 
DNeasy Plant Mini Kit (Qiagen). Then, 15 nuclear SSR mark-
ers (VVS2, VVMD5, VVMD6, VVMD7, VVMD21, VVMD24, 
VVMD25, VVMD27, VVMD28, VVMD32, VrZAG62, VrZAG64, 
VrZAG79, VrZAG83, and VMC1b11) were amplified using two 
sets of multiplex PCR reactions as described by Peiró et al. 
(2018). In vitro establishment and culture were performed as 
in Gisbert (2011) and Gisbert et al. (2018). Plants were main-
tained in a growth chamber at 25 °C and 70 % humidity and 
with a photoperiod of 16  h with successive subcultures in 
aseptic conditions.
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Results and Discussion
In previous surveys, more than 50 grapevine varieties were 
found in old or neglected vineyards of the Comunitat Va-
lenciana (Gisbert et al., 2018; Jiménez et al., 2019; García 
et al., 2020), corroborating the rich varietal diversity of this 
area. New prospections were performed to locate others as 
well as to determine which variety corresponds to ‘Forcallat 
Blanc’. In some areas, the name ‘Forcallat Blanc’ is used as a 
synonym of ‘Airen’ (Hidalgo, 2002) but it also appeared as a 
synonym of ‘Luisa Blanca’ in the VIVC database (www.vivc.
de; accessed 15/07/22). However, we thought that this old 
variety, which is also referred to as ‘Forcallat Blanca’ (Minis-
terio de Fomento, 1882; JCA [Junta Consultiva Agronómica], 
1891), and as ‘Forcallada’ or ‘Forcallada Blanca’ in Valcárcel 
(1791) and García de los Salmones (1909), respectively, could  
be also present in old vineyards.

The results of the identification (Tables S1-S3) showed that 
the four surveyed accessions with the name of ‘Forcallat 
Blanc’ correspond to three different varieties. One surveyed 
in Campo Arcís (Requena, Valencia) was ‘Airen’, and anoth-
er from Alicante was ‘Folha de Figueira’ (syn. ‘Tortozón’), 
while the other two, from La Mata (Alicante), gave a new 
SSR profile that was also found in an unknown accession (U-
31) located in Hondón de las Nieves (Alicante). Some am-
pelographic description is found for this variety in Valcar-
cel (1791) who described it as an early ripening variety of 
long bunches whose grapes achieved a golden colour when 
ripening and is adequate for wine making. These features 
matched those observed in plants grafted from the U-31 
accession, which gave the new SSR profile that can be as-
signed to this variety (Fig. 1). In addition, the variety ‘Tor-
tozón’ could be involved in the pedigree of ‘Forcallat Blanc’ 
since both share at least one allele per locus (Tables S2 and 
S3). We also looked for plants of ‘Franceset’ in La Llosa de 
Ranes, where it was economic value during the ‘golden pe-
riod of Valencian viticulture’ (Piqueras Haba, 1985), locating 
this variety that was not found in previous surveys. The SSR 
profile for this sample (S5) and that for U-25 are close to 
that of ‘Chasselas Blanc’, a name that appears as a synonym 
of this variety in the VIVC. In old vines, it is common to find 
variability as consequence of the accumulation of mutations 
along the years.

Other varieties identified for the first time in the current 
prospections are: ‘Raïm de San Joan’, a variety with white 
berries and early ripening (around 24 June), which matched 
the variety ‘Madeleine Angevine Oberlin’, a ‘Madelaine An-
gevine’ × ‘Bouquettraube’ cross made at the Institut Viticole 
Oberlin (France) (www.vivc.de, accessed 12/07/22) in 1903; 
‘Garnacha Roya’; ‘Palomino Fino’; ‘Cardeal’ (surveyed as ‘Ull 
de Llebre’); ‘Albillo Forastero’ (surveyed as ‘Malvasía de Ca-
naries); ‘Nigheddu polchinu’; and ‘Cot de Cheragás’ (Table 
S1). It was corroborated that the name ‘Ull de Llebre’ is used 
in the surroundings of Pinoso/La Algueña for the endangered 
variety ´Cardeal`, but this name is also used in Catalonia for 
‘Tempranillo’; therefore, a homonymy was detected. Regard-
ing ‘Albillo Forastero’, it was probably introduced from the 
Canary Islands. Other varieties that could have been intro-

duced long ago are ‘Cot de Cheragás’ (U78) – also known as 
‘Mourvedre d’Afrique’ (Galet, 2015) – resulting from the cross 
‘Heben’ × ‘Monastrell’, and two accessions of the variety 
‘Nigheddu polchinu’ (previously named Plant de Vic 98 nº4; 
U14 and U26), which were growing in Campo Arcis (Requena, 
Valencia) and in a pre-phylloxera vineyard in the Guardamar 
dunes (Guardamar, Alicante).

This work also revealed a new synonymy for ‘Muscat d’Istam-
bul’ (Tables S1-S3), namely ‘Moscatella’, the location of one 
accession of the endangered variety ‘Cardeal’ (in La Algueña, 
Alicante) and one of ‘Cor d’Angel’ (in Monovar, Alicante), 
and a new accession of other scarce grapevine varieties like 
‘Morenillo de la Hoya’, ‘Verdil’, ‘Esclafagerres’, and ‘Trepadell’. 
Two accessions, ‘Sensú’ (S16) and U40, remained unidenti-
fied.

Finally, accessions of ‘Arcos’, ‘Botó de Gall’, ‘Cor d’Angel’, ‘Es-
clafagerres’, ‘Grumer Moscatell’, ‘Morsí’, ‘Verdil’, and a vari-
ant of ‘Monastrell’ named ‘Veremeta’ (Gisbert et al., 2022), 
were established in vitro, increasing the number of varieties 
that are preserved in our Institute under in vitro culture con-
ditions (Fig.  2). In vitro plants represent a complementary 
tool for germplasm preservation and are a source of mate-
rials for the application of in vitro culture techniques, which 
are of interest in Vitis for virus sanitation, micropropagation, 
and/or biotechnological selection and breeding (San Pedro et 
al., 2017a, b, Peiró et al., 2020).

Figure 1. Detail of leaf and bunches of a Forcallat Blanc plant (graft-
ed from the sample U-31 which has the SSR profile of this variety).
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