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This is the fifth issue of the series of germination reports from Mediterranean areas (sensu Med-

Checklist). It comprises germination protocols for 18 taxa: Hieracium and Pilosella from South

Italy by Di Gristina & al. (Nos. 103-106); Genista from Sardinia by Deplano & al. (No. 107);

Antirrhinum, Anthyllis, Digitalis, Echium, Jasione, Nothoscordum, Silene and Verbascum by

Martínez-Oliver & al. (Nos. 108-116); Dianthus, Helichrysum and Silene from Sicily by Scafidi

& Salmeri (Nos. 117-120).
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Introduction

This fifth issue of the series of germination reports from Mediterranean areas (sensu

Med-Checklist) examines the germination protocols of 18 taxa belonging to seven dicot

and one monocot plant families, namely Asteraceae (5), Caryophyllaceae (4), Fabaceae
(3), Plantaginaceae (2), Boraginaceae (1), Campanulaceae (1), Scrophulariaceae (1) and

Amaryllidaceae (1). Seven out of 18 taxa are endemic to Italy, five of which are strictly

endemic to NW Sicily, other five taxa are endemic to Spain, and one subendemic (SE

Spain and NW Africa), while the remaining three taxa have a wider distribution in the

Mediterranean. Overall, these reports contribute to improving the knowledge on the ger-

mination behaviour of the Mediterranean plants pivotal to both in situ and ex situ conser-

vation actions and further implement the checklist of the Mediterranean germination

reports available in the RIBES website (https://www.reteribes.it).
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103. Hieracium lucidum subsp. cophanense (Lojac.) Greuter (Asteraceae)

Accession data:

Si: Trapani, Cornino, Mt Cofano (WGS84: 38.108889°N, 12.659722°E), limestone

rocks, 185 m a.s.l., 9 Nov 2021, E. Di Gristina (SAF 100112).

Germination data

Pre-treatments: No treatment. Only manual removal of pappus. 

Germination medium: Petri dishes with 2 sheets of sterilized Whatman 40 filter papers,

imbibed in sterilized distilled water or 10-3 M gibberellic acid (GA
3
) water solution(1).

Sample size: 80 seeds for each test (20 × 4 replicates).
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Observations

Hieracium lucidum subsp. cophanense is a chasmophytic hawkweed endemic to

Sicily, recorded only for Mt Cofano (Natural reserve of Monte Cofano, NW-Sicily) and

Mt Passo del Lupo (Natural Reserve of Zingaro, NW-Sicily). It is closely related to H.
lucidum subsp. lucidum, an endemic Sicilian taxon, which, according to Pignatti

(2018), ascribes to Sicily the interesting role of the likely differentiation center of the

genus. Although H. lucidum subsp. cophanense grows on rocks and vertical cliffs, the

recurrent presence of fire is progressively reducing the number of individuals and,

according to the recent conservation status assessment of the endemic Hieracium s. str.

occurring in Sicily (Di Gristina & al. 2022), the taxon can be classified as Critically

Endangered (CR): C2a(i). H. lucidum subsp. cophanense matures and disperses its

seeds from November to early December. 

Germination tests were carried out 3 months after seed harvesting, using the con-

stant temperatures of 15°C, 20°C, and 25°C in continuous darkness, and alternating

temperature of 30/15°C (16h/8h, light/dark). The obtained results showed that H.
lucidum subsp. cophanense produces non-dormant seeds, with a high percentage of

germination at all tested thermoperiods. This can be due to a strategy aimed at allowing

populations living in unfavourable ecological conditions, such as chasmophytic envi-

ronments, to increase the probability of dispersion and affirmation of the progeny (Di

Gristina & al. 2020). The optimal germination temperature was 20°C (90%).

Germination tests carried out in 10-3 M gibberellic acid (GA
3
) provided slightly higher

germination percentages (92%). No germination data are present in the literature for

this taxon.

E. Di Gristina, G. Mirabile & G. Barone



104. Hieracium racemosum subsp. lucanum Di Grist., Domina, Gottschl. & Scafidi

(Asteraceae)

Accession data:

It: Basilicata, Potenza, Lauria, Timpa Rossa (WGS84: 40.107361°N, 15.934836°E),

quartzarenitic stony slopes, 846 m a.s.l., 18 Aug 2021, E. Di Gristina (SAF 100113).

Germination data

Pre-treatments: No treatment. Only manual removal of pappus. 

Germination medium: Petri dishes with 2 sheets of sterilized Whatman 40 filter papers,

imbibed in sterilized distilled water or 10-3 M gibberellic acid (GA
3
) water solution(1).

Sample size: 80 seeds for each test (20 × 4 replicates).
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Observations

Hieracium racemosum subsp. lucanum is a pseudorosulate hemicryptophytic hawkweed

endemic to Basilicata (S Italy) (Di Gristina & al. 2019). This taxon belongs to the collective

species H. racemosum Willd. which is one of the most polymorphic aggregates in the genus

Hieracium L. s. str. Indeed, it includes 40 infraspecific taxa with the center of their distribution

in Italy and the Balkan Peninsula (Di Gristina & al. 2019). H. racemosum subsp. lucanum
matures and disperses the seeds from August to early September (Di Gristina & al. 2019).  

Germination tests were carried out 3 months after seed harvesting, using the constant

temperatures of 15°C, 20°C, and 25°C in continuous darkness, and the alternating temper-

ature of 30/15°C (16h/8h, light/dark). In water, a high percentage of germination was

obtained at all tested thermoperiods, the highest (85%) and with high germination speed

(T
50

: 14.1, MTG: 15.0) at the constant temperature of 20°C. Germination tests carried out

in 10-3 M gibberellic acid (GA
3
) provided a bit higher germination percentage (90%). Here

we report the first germination data for this taxon and the H. racemosum aggregate.

E. Di Gristina, G. Mirabile & G. Barone

105. Hieracium umbrosum subsp. abietinum (Boiss. & Heldr.) Greuter (Asteraceae)

Accession data:

It: Basilicata, Potenza, Terranova di Pollino, Passo delle Ciavole (Pollino National Park)

(WGS84: 39.907222°N, 16.214167°E), calcareous stony slopes, 1,722 m a.s.l., 14

Aug 2021, E. Di Gristina (SAF 100114).

Germination data

Pre-treatments: No treatment. Only manual removal of pappus. 



Germination medium: Petri dishes with 2 sheets of sterilized Whatman 40 filter papers,

imbibed in sterilized distilled water or 10-3 M gibberellic acid (GA
3
) water solution(1).

Sample size: 80 seeds for each test (20 × 4 replicates).
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Observations

Hieracium umbrosum subsp. abietinum is a pseudorosulate hemicryptophytic hawk-

weed, first considered endemic to Greece, recently noted in the Pollino National Park

(S Italy) (Gottschlich & al. 2017a). The presence in Southern Italy is an important

extension of its distribution range and it represents a highly interesting case of an

amphi-Adriatic disjunction, known also from other plant groups or zoological investi-

gations (Di Gristina & al. 2014, 2015a, 2015b, 2016a, 2016c; Gottschlich & al. 2017a,

2017b). H. umbrosum subsp. abietinum matures and disperses its seeds in August

(Gottschlich & al. 2017a). 

Germination tests were carried out 3 months after seed harvesting, using the con-

stant temperatures of 15°C, 20°C, and 25°C in continuous darkness, and the alternating

temperature of 30/15°C (16h/8h, light/dark). The seeds of H. umbrosum subsp. abiet-
inum showed no dormancy and the highest germination (90%) at the temperature of

15°C in continuous darkness. High germination was also obtained at 20°C reaching a

value of 82%, while the alternating temperature of 30/15°C only reached 64%. These

results suggest that the seeds of H. umbrosum subsp. abietinum prefer constant, cool or

medium temperatures, for germination. Tests carried out in 10-3 M gibberellic acid

(GA
3
) provided similar germination percentages. Here we report the first germination

data for this taxon and the H. umbrosum aggregate.

E. Di Gristina, G. Mirabile & G. Barone

106. Pilosella hoppeana subsp. macrantha (Ten.) S.Bräut. & Greuter (Asteraceae)

Accession data:

Si: Palermo, Polizzi Generosa, Monte Quacella (Madonie Regional Park) (WGS84:

37.849167°N, 14.016389°E), carbonate rocky slopes, 1,350 m a.s.l., 20 Jun 2021, E.
Di Gristina (SAF 100115).

Germination data

Pre-treatments: No treatment. Only manual removal of pappus.

Germination medium: Petri dishes with 2 sheets of sterilized Whatman 40 filter papers,

imbibed in sterilized distilled water or 10-3 M gibberellic acid (GA
3
) water solution(1).

Sample size: 80 seeds for each test (20 × 4 replicates).



Observations

Pilosella hoppeana subsp. macrantha is a rosulate hemicryptophytic hawkweed

distributed from central and southern Europe to the Caucasus (Di Gristina & al. 2013).

In Italy, the taxon is recorded only for Umbria, Lazio, Abruzzo, and Sicily (Bartolucci

& al. 2018). The P. hoppeana (Schult.) F.W. Schultz & Sch. Bip. aggregate includes

widespread taxa and also very localized ones (Di Gristina & al. 2013). The latter case

includes P. hoppeana subsp. sicula Di Grist., Gottschl. & Raimondo, an endemic taxon

of Sicily (Di Gristina & al. 2016b), recently described based on an integrated morpho-

logical, karyological and isoenzymatic study (Di Gristina & al. 2013). Pilosella hop-
peana subsp. macrantha matures and disperses the seeds from June to early July.

Germination tests were carried out 3 months after seed harvesting, using the con-

stant temperatures of 15°C, 20°C, and 25°C in continuous darkness, and the alternat-

ing temperature of 30/15°C (16h/8h, light/dark). The results showed no seed dormancy

and 15°C as the optimal germination temperature. Tests carried out in 10-3 M gibberel-

lic acid (GA
3
) provided slightly higher germination percentages (90%). These are the

first germination tests for this taxon. The results obtained are similar to those found

for P. hoppeana subsp. sicula (Di Gristina & al. 2020), but not exactly coincident. In

fact, in the case of P. hoppeana subsp. sicula the highest percentage of germination

was obtained at the constant temperature of 20°C (Di Gristina & al. 2020).

E. Di Gristina, G. Mirabile & G. Barone

107. Genista etnensis (Raf.) DC. (Fabaceae)

Accession data

Sa: Berchidda (North-East Sardinia), Riu Mannu loc. Sas Rujas (WGS84: 40.755278°N,

9.146111°E), isolated in pastures, sandy shores and sparse shrublands, 170 m a.s.l.,

11 Sept 2022, G. Calvia, (BG-SAR 138/22, Sardinian Germplasm Bank).

Sa: Berchidda (North-East Sardinia), Riu Badu Pedrosu between Osseddu and

Corrosolis (WGS84: 40.755000°N, 9.191944°E), isolated in pastures, sandy shores

and sparse shrublands, 190 m a.s.l., 11 Sept 2022, G. Calvia, (BG-SAR 139/22,

Sardinian Germplasm Bank).

Germination data

Pre-treatments: scarification with a scalpel.

Germination medium: 1% agar.

Sample size: 60 seeds (20 × 3 replicates).
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Observations

Different experiments were carried out to find an efficient germination protocol, such

as imbibition and germination tests. Due to the presence of impermeable seed coat in seeds

of G. etnensis, non-scarified seeds showed a very low water imbibition capacity with a

poor and slow mass gain, compared to scarified ones (data not shown). The germination

test of non-scarified seeds showed weak results as well (accession BG-SAR 138/22: 8.5%

at 10°C, 5.6% at 15°C, 1.7% at 20°C; accession BG-SAR 139/22: 3.7% at 10°C, 0.0% at

15°C, 1.7% at 20°C), while the scarified seeds of G. etnensis germinated with high per-

centages and high rates at all tested temperatures (see germination tables and Fig. 1a). This

result is comparable with what reported in the SER’s Seed Information Database, that indi-

cates a 96% of germination capability obtained in 43 days after scarification treatment with

a scalpel (SER, INSR, RBGK, Seed Information Database (SID), 2023). The results

obtained with the imbibition and germination tests on non-scarified and scarified seeds

confirm that G. etnensis has Physical Dormancy (PY), as detected in other Genista spp.

(see Baskin & Baskin, 2014 and references therein).

In Sardinia, G. etnensis does not appear to have particular conservation problems and it

is categorized as Least Concern (LC) at the regional level, sensu IUCN, being Not
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Fig. 1. a) Details of germination tests of Genista etnensis after scarification pre-treatment; b)

Monumental tree of Genista etnensis.

a b



Evaluated (NE) at the global level (Orsenigo & al. 2018). However, in-situ and ex-situ con-

servation actions are needed to preserve Berchidda’s monumental population of G. etnen-
sis (see Fig. 1b), in agreement with Camarda & Brundu (2021) who pointed out that the

system of monumental trees and old-growth forests of Sardinia is a fundamental asset for

the study and conservation of Mediterranean biodiversity, history and culture.

M. Deplano, G. Bacchetta, G. Calvia & M. Porceddu

108. Antirrhinum valentinum Font Quer (Plantaginaceae)

Accession data

Hs: Valencia, Quatretonda, Microrreserva de Flora “l’Ombría del Buixcarró” (WGS84:

39.005916ºN, -0.365960ºW), 450 m a.s.l., 12 Jun 1996, J. Riera (UVEG-JBVAL-BG

78B1996).

Germination data

Pre-treatments: no treatment.

Germination medium: Agar 0.6%.

Sample size: 100 seeds (25 × 4 replicates).
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Observations

Antirrhinum valentinum inhabits shaded crevices and ledges on limestone rock walls. It

is a narrow endemic from the province of Valencia. This species is considered vulnerable,

according to IUCN (VU B1ab(v)+2ab(v)). At higher temperatures, the germination per-

centage is lower than 50%. Specifically, we have obtained 32.0% at 30°C.

L. Martínez-Oliver, E. García-Martínez, E. I. Villaluenga, J. Prieto-

Mossi & E. Estrelles

109. Anthyllis cytisoides L. (Fabaceae)

Accession data

Hs: Valencia, Montserrat, Microrreserva de Flora “El Castellet” (WGS84: 39.363764ºN,

-0.600214ºW), 235 m a.s.l., 16 Jul 2020, P. Soriano & E. Estrelles (UVEG-JBVAL-

BG 15B2020).

Germination data

Pre-treatments: mechanical scarification with sandpaper.



Germination medium: Agar 0.6%.

Sample size: 100 seeds (25 × 4 replicates).
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Observations

This plant is characteristic of thermophilic open scrublands from the west

Mediterranean. The seeds, as is common within the family Fabaceae, show physical dor-

mancy, thus a previous scarification is needed to reach high germination percentages. Only

14% of seed germination has been obtained from the control.

L. Martínez-Oliver, E. García-Martínez, E. I. Villaluenga, J. Prieto-

Mossi & E. Estrelles

110. Anthyllis lagascana Benedí (Fabaceae)

Accession data

Hs: Valencia, Paterna, La Cañada (WGS84: 39.537234ºN, -0.496698ºW), 108 m a.s.l., 06

Jun 1996, F. Marco, J. Riera & E. Estrelles (UVEG-JBVAL-BG 109B1996).

Germination data

Pre-treatments: mechanical scarification with sandpaper.

Germination medium: Agar 0.6%.

Sample size: 100 seeds (25 × 4 replicates).

Observations

This species is an endemism from the SE of the Iberian Peninsula and NW Africa (Algeria)

that inhabits Mediterranean open scrublands. The seeds, as is common within the family

Fabaceae, show physical dormancy thus a previous scarification is needed to reach high germi-

nation percentages. The seeds without any pretreatment only germinate up to 19%.

L. Martínez-Oliver, E. García-Martínez, E. I. Villaluenga, J. Prieto-

Mossi & E. Estrelles

111. Digitalis obscura L. subsp. obscura (Plantaginaceae)

Accession data

Hs: Valencia, Aras de los Olmos, Losilla (WGS84: 39.969119ºN, -1.093832ºW), 1060

m a.s.l., 03 Aug 2007, E. Estrelles & A.M. Ibars (UVEG-JBVAL-BG 114B2007).



Germination data

Pre-treatments: no treatment.

Germination medium: Agar 0.6%.

Sample size: 100 seeds (25 × 4 replicates).
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Observations

This Mediterranean woody Digitalis, endemic to the west Mediterranean, does not show

seed dormancy, although staggered germination of the seeds is observed, lasting more than

three weeks.

L. Martínez-Oliver, E. García-Martínez, E. I. Villaluenga, J. Prieto-

Mossi & E. Estrelles

112. Echium flavum subsp. saetabense (Peris, Figuerola & G. Stübing) Mateo & M.B.

Crespo (Boraginaceae)

Accession data

Hs: Valencia, Teresa de Cofrentes, El Caroch, prope fuente del Collado (WGS84:

39.093160ºN, -0.919929ºW), wet grasslands, 1000 m a.s.l., 03 Jun 1997, F. Marco &
J. Riera (UVEG-JBVAL-BG 43B1997).

Germination data

Pre-treatments: no treatment.

Germination medium: Agar 0.6%.

Sample size: 100 seeds (25 × 4 replicates).

Observations

This Ibero-Levantine endemic plant does not exhibit seed dormancy after a long period of

dry conservation in the seed bank. Due to the successful results obtained, and the small number

of seeds preserved in this accession, no other conditions have been tested at the moment.

L. Martínez-Oliver, E. García-Martínez, E. I. Villaluenga, J. Prieto-

Mossi & E. Estrelles



113. Jasione mansanetiana Roselló & Peris (Campanulaceae)

Accession data

Hs: Castellón, Llucena, loc. el Salt del Cavall (WGS84: 40.089490ºN, -0.278650ºW),

450 m a.s.l., limestone rock walls, 28 Oct 1997, J. Riera & E. Estrelles, (UVEG-

JBVAL-BG 112B1997).

Germination data

Pre-treatments: no treatment.

Germination medium: Agar 0.6%.

Sample size: 100 seeds (25 × 4 replicates).
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Observations

This species is a localized endemism to the Castellón province in the East of the Iberian

Peninsula. The viability of preserved seeds was tested. No dormancy was detected. This

protocol provided the best germination performances.

L. Martínez-Oliver, E. García-Martínez, E. I. Villaluenga, J. Prieto-

Mossi & E. Estrelles

114. Nothoscordum borbonicum Kunth (Amaryllidaceae)

Accession data

Hs: Valencia, Paterna, La Canyada, Lloma Redona (WGS84: 39.528098ºN, -

0.479038ºW), 82 m a.s.l., 27 Oct 2019, E. Estrelles (UVEG-JBVAL-BG 99B2019).

Germination data

Pre-treatments: no treatment.

Germination medium: Agar 0.6%.

Sample size: 100 seeds (25 × 4 replicates).

Observations

This species is considered a naturalized plant. The study of seed response is mainly focused

on knowing its competitiveness with respect to the native species. Due to the low velocity, the

test of this accession was maintained at 5ºC for 60 days. Germination at higher temperatures



was also tested, but poor results were obtained, specifically, 32% at 15ºC (MGT = 24.5 days

and T
50 

= 18.5 days) and 0% at 20ºC, all under light/dark conditions (12h photoperiod).

L. Martínez-Oliver, E. García-Martínez, E. I. Villaluenga, J. Prieto-

Mossi & E. Estrelles

115. Silene diclinis (Lag.) M. Laínz (Caryophyllaceae)

Accession data

Hs: Valencia, Xàtiva, Microrreserva Serra del Castell (WGS84: 38.984063ºN, -

0.516493ºW), 200 m a.s.l., 27 May 1997, J. Riera & F. Marco (UVEG-JBVAL-BG

6B1997).

Germination data

Pre-treatments: no treatment.

Germination medium: Agar 0.6%.

Sample size: 100 seeds (25 × 4 replicates).
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Observations

This plant, belonging to the pink family, is a narrow endemic with a highly restricted dis-

tribution in the East of Spain, and it is distributed only in the Valencia province (Comunitat

Valenciana). Natural habitats are, mainly, grasslands, crop fields and roadsides. It has a

preference for disturbed soils, whether calcareous or siliceous. 

Silene diclinis is categorized as an endangered species, nationally and globally, accord-

ing to IUCN criteria (EN, B1ab(iii,v)+2ab(iii,v); C1).

Seeds of this species show dormancy immediately after collecting but germination

increased over time with an after-ripening period of several months at ambient condi-

tions (Mira & al. 2011). Therefore, it is advisable to extend the cleaning and prepara-

tion time of the seeds to at least four months before freezing them for long-term con-

servation.

L. Martínez-Oliver, E. García-Martínez, E. I. Villaluenga, J. Prieto-

Mossi & E. Estrelles

116. Verbascum fontqueri Benedí & J.M. Monts. (Scrophulariaceae)

Accession data

Hs: Valencia, Real, Alt de les Canyes (WGS84: 39.292294ºN, -0.667832ºW), 410 m a.s.l.,

28 Jun 1996, J. Riera & E. Estrelles (UVEG-JBVAL-BG 141B1996).



Germination data

Pre-treatments: no treatment.

Germination medium: Agar 0.6%.

Sample size: 100 seeds (25 × 4 replicates).
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Observations

This plant inhabits cleared and sunny shrubs, preferably on calcareous soils. It is an Ibero-

Levantine endemic, distributed in some mountainous regions from the province of Valencia.

Verbascum fontqueri is a vulnerable species at the national and global levels, according to IUCN

categories (VU B1ac(iii,iv)+2ac(iii,iv); D2). Seeds of this accession do not show dormancy.

L. Martínez-Oliver, E. García-Martínez, E. I. Villaluenga, J. Prieto-

Mossi & E. Estrelles

117. Dianthus borbonicus Brullo, C.Brullo, Colombo, Giusso, Ilardi & R.Perrone

(Caryophyllaceae)

Accession data

Si: Palermo, Mezzojuso, Pizzo Morabito, (WGS84: 37.840833°N, 13.448055°E), lime-

stone rocky walls, ca. 1130 m a.s.l., 18 Jul 2023, F. Scafidi (096_SF/23; SPGR/PA

Sicilian Plant Germplasm Repository, University of Palermo) 

Germination data

Pre-treatments: sterilization with a 1% sodium hypochlorite water solution for 2 minutes

followed by 2 rinses in sterile distilled water.

Germination medium: 3 sheets of sterilized filter paper (Whatmann No. 1), imbibed with 5

ml of sterilized distilled water.

Sample size: 60 seeds for each test (20 × 3 replicates) (Fig. 2A, 3B).

Observations

Dianthus borbonicus is a rare chasmophyte restricted to north-facing Mesozoic limestone

outcrops of Pizzo Morabito in the Ficuzza-Rocca Busambra Natural Reserve (NW Sicily),



where it grows together with other endemic plants, such as Anthemis cupaniana Tod. ex

Nyman, Centaurea busambarensis Guss., Helichrysum pendulum (C.Presl) C.Presl (Brullo &

al. 2015). No previous germination data occurred for this species. Seeds incubated at a constant

temperature of 15°C showed the highest germination percentage (ca. 92 %) under a 12/12h

light/dark photoperiod, while under full darkness conditions seed germination was a little lower

(ca. 87%) but faster. Alternating daily temperature of 25°/15°C with a 16/8h light/dark photope-

riod did not favour seed germination (31.7%, with many imbibed seeds), which conversely

increased to 85% under total darkness at the same alternating thermoperiod. Apparently, high

temperatures enhance the seed photosensitivity in this species.

F. Scafidi & C. Salmeri

118. Helichrysum panormitanum subsp. latifolium (Guss.) Maggio, Bruno, Guarino,

Senatore & Ilardi (Asteraceae)

Accession data

Si: Palermo, Santa Flavia, Capo Zafferano (WGS84: 38.109444°N, 13.538889°E), mari-

time limestone cliffs, ca. 30 m a.s.l., 16 Jun 2023, F. Scafidi (041_SF/23; SPGR/PA

Sicilian Plant Germplasm Repository, University of Palermo).

Germination data

Pre-treatments: no treatments.

Germination medium: 3 sheets of sterilized filter paper (Whatmann No. 1), imbibed with

5 ml of sterilized distilled water.

Sample size: 60 seeds for each test (20 × 3 replicates) (Fig. 3A).
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Observations

This taxon shows controversial taxonomic treatments, as it is considered a synonym of H.
pendulum C.Presl by Peruzzi & al. (2018), together with many other Sicilian endemic taxa of

the genus, while other authors (Iamonico & al. 2016; Maggio & al. 2016; Pignatti & al. 2018)

treat it as valid taxon within the H. panormitanum complex, also based on its phytochemical

compounds (Maggio & al. 2016). H. panormitanum subsp. latifolium is endemic to the coastal

capes of north-western Sicily, from Mt. Catalfano to Termini Imerese. This is the first germina-

tion report for this taxon. The best germination rate was obtained from seeds incubated in the

dark at a constant temperature of 15°C, while 80% of germination was reached under 12/12h

light/dark photoperiod at the same constant temperature. Conversely, the alternating regimes of

both thermo- (25/15° C) and photoperiod provided poor germination responses, with a percent-

age ranging from 35%, under full darkness, and 28.3 % under 12/12h light/dark conditions.

F. Scafidi & C. Salmeri 



119. Silene kemoniana C. Brullo, Brullo, Giusso, Ilardi & Sciandr. (Caryophyllaceae)

Accession data

Si: Palermo, Monreale, Portella Sant’Anna, (WGS84: 38.100833°N, 13.242222°E),

clearings among limestone rocks, ca. 800 m a.s.l., 04 Jun 2023, F. Scafidi

(018_SF/23; SPGR/PA Sicilian Plant Germplasm Repository, University of

Palermo).

Germination data

Pre-treatments: sterilization with a 1% sodium hypochlorite water solution for 2 minutes

followed by 2 rinses in sterile distilled water.

Germination medium: 3 sheets of sterilized filter paper (Whatmann No. 1), imbibed with

5 ml of sterilized distilled water.

Sample size: 60 seeds for each test (20 × 3 replicates) (Fig. 2B)
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Observations

Silene kemoniana is a strict Sicilian endemic, only known from two close localities

in the Mounts of Palermo (NW Sicily), where it grows in xerophilous garrigues on

Mesozoic limestones (Brullo & al. 2012; Cambria & al. 2013). The species is reported

as near threatened (NT) in the Red List of the Italian flora (Rossi & al. 2020). This is

the first germination report for this species. The best germination protocol provided

95% of seed germination at the constant temperature of 15°C, in both 12/12h photope-

riod and full darkness, revealing no seed photosensitivity though seed germination was

faster without light exposure. Tests carried out at alternating thermos- and photoperiod

(25/15°C, 16/8h light/dark) gave lower germination rates, with 85% of germinated seeds

in the light but just 73.3% in total darkness, thus revealing negative effects of high tem-

perature on seed vigour and responses to light.

F. Scafidi & C. Salmeri 

120. Silene nefelites C. Brullo, Brullo, Giusso & Ilardi (Caryophyllaceae)

Accession data

Si: Trapani, Erice, Monte Erice (WGS84: 38.035277°N, 12.589722°E), ephemeral mea-

dows, ca. 750 m a.s.l., 07 Jun 2023, F. Scafidi (023_SF/23; SPGR/PA Sicilian Plant

Germplasm Repository, University of Palermo).



Germination data

Pre-treatments: sterilization with a 1% sodium hypochlorite water solution for 2 minutes

followed by 2 rinses in sterile distilled water.

Germination medium: 3 sheets of sterilized filter paper (Whatmann No. 1), imbibed with

5 ml of sterilized distilled water.

Sample size: 60 seeds for each test (20 × 3 replicates)
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Observations

Silene nefelites is another strict Sicilian endemic, confined to the top of Mt. Erice,

near Trapani. It is a therophyte growing among the ephemeral meadows in calcareous

rocky stands (Brullo & al. 2014). The species is reported as Vulnerable (VU) in the Red

List of the Italian flora (Rossi & al. 2020). This is the first germination report for this

species. Likewise other Sicilian populations of Silene species (Brullo & Salmeri 2022),

the highest and faster germination rate occurred at the constant temperature of 15°C,

with 93.3% of germinated seeds under total darkness conditions. The application of

alternating thermo- and photoperiod also provided successful seed germination, reach-

ing 90% in full darkness. Seeds exhibit a slight photosensitivity, which increases at

higher temperatures.

F. Scafidi & C. Salmeri 

Fig. 2. Seedlings of Dianthus borbonicus (A) and Silene kemoniana (B).



Acknowledgements

E. DG., E. M & G. B. have been partially supported by NBFC to University of Palermo, funded by

the Italian Ministry of University and Research, PNRR, Missione 4 Componente 2, “Dalla ricerca

all’impresa”, Investimento 1.4, Project CN00000033 and by “Fondo per il Finanziamento della
Ricerca di Ateneo” FFR 2022 E. Di Gristina, Nos. 103-106); F. S. & C. S acknowledge the support

of NBFC to University of Palermo, funded by the Italian Ministry of University and Research,

PNRR, Missione 4 Componente 2, “Dalla ricerca all’impresa” Investimento 1.4, Project

CN00000033 (Nos. 117-120); the research of L. M.-O., E. G.-M., E. I. V., J. P.-M. and E. E. has been

partially funded by the Generalitat Valenciana.

References

Arrigoni, P. V. & Vannelli, S. 1967: La Genista aetnensis (Raf.) DC. in Sardegna. – Webbia 22(1):

1-20. https://doi.org/10.1080/00837792.1967.10669858

Bartolucci, F., Peruzzi, L., Galasso, G., Albano, A., Alessandrini, A., Ardenghi, N. M. G., Astuti, G.,

Bacchetta, G., Ballelli, S., Banfi, E., Barberis, G., Bernardo, L., Bouvet, D., Bovio, M.,

Cecchi, L., Di Pietro, R., Domina, G., Fascetti, S., Fenu, G., Festi, F., Foggi, B., Gallo, L.,

Gottschlich, G., Gubellini, L., Iamonico, D., Iberite, M., Jimenez-Mejias, P., Lattanzi, E.,

Marchetti, D., Martinetto, E., Masin, R. R., Medagli, P., Passalacqua, N.G., Peccenini, S.,

Pennesi, R., Pierini, B., Poldini, L., Prosser, F., Raimondo, F. M., Roma-Marzio, F., Rosati, L.,

Santangelo, A., Scoppola, A., Scortegagna, S., Selvaggi, A., Selvi, F., Soldano, A., Stinca, A.,

Wagensommer, R.P., Wilhalm, T.& Conti, F. 2018: An updated checklist of the vascular flora

native to Italy. – Pl. Biosyst. 52(2): 179-303. https://doi.org/10.1080/11263504.2017.1419996

Baskin, C.C. & Baskin, J. M. 2014: Seeds: Ecology, Biogeography, and Evolution of Dormancy and

Germination. – San Diego.

Brullo, C., Brullo, S., Giusso del Galdo, G. & Ilardi, V. 2014: Silene nefelites (Caryophyllaceae), a

new annual species from Sicily. – Phyton Horn 54(2): 223-232.

https://dx.doi.org/10.12905/0380.phyton54(2)2014-0223

294                                          Salmeri & al. : Mediterranean plant germination reports – 5

Fig. 3. Germinated seeds of Helichrysum panormitanum subsp. latifolium (A) and Dianthus borbonicus
(B). Green light comes from an inactinic lamp for the control of tests under full-dark conditions.



―, ―, ―, ― & Sciandrello, S. 2012: A new species of Silene sect. Dipterosperma
(Caryophyllaceae) from Sicily. – Anales Jard. Bot. Madrid. 69: 209-216.

https://dx.doi.org/10.3989/ajbm.2327.

― & Salmeri, C. 2022: Seed germination reports for five species of the genus Silene
(Caryophyllaceae) [In Magrini, S. & Salmeri, C. (eds), Mediterranean plant germination

reports – 4]. – Fl. Medit. 32: 220-226. https://doi.org/10.7320/FlMedit32.220

Brullo, S., Brullo, C., Colombo, P., Ilardi, V. & Perrone, R. 2015: Dianthus borbonicus
(Caryophyllaceae), a new species from Sicily. – Phytotaxa 233(1): 49-60.

http://dx.doi.org/10.11646/phytotaxa.233.1.3

Camarda, I. & Brundu, G. 2021: Monumental trees and old-growth forests in Sardinia (Italy). – Fl.

Medit. 31: 407-414. https://doi.org/10.7320/FlMedit31SI.407

Cambria, S., Gregorio, G. & Ippolito, G. 2014: Dati inediti sulla flora vascolare siciliana: 1. Nuova

stazione di Silene kemoniana (Caryophyllaceae) sui monti di Palermo. – Quad. Bot. Amb.

Appl. 24: 25-26. 

De Castro, O., Bacchetta, G., Brullo, S., Del Guacchio, E., Di Iorio, E., Piazza, C. & Caputo, P. 2022:

Variability and nativeness in the Mediterranean taxa: divergence and phylogeography of

Genista etnensis (Fabaceae) inferred from nuclear and plastid data. – Plants 11(22): 3171.

https://doi.org/10.3390/plants11223171

Di Gristina, E., Gottschlich, G. & Raimondo, F. M. 2014: Hieracium terraccianoi (Asteraceae), a

new species endemic to the Pollino National Park (Southern Italy). – Phytotaxa 188(1): 55-60.

https://doi.org/10.11646/phytotaxa.188.1.8

―, ― & ―2015a: Hieracium hypochoeroides subsp. peracutisquamum (Asteraceae), a new taxon

from Basilicata, southern Italy. – Ann. Bot. Fennici 52: 376-380.

http://dx.doi.org/10.5735/085.052.0519

―, ― & ―2015b: Taxonomic remarks on Hieracium sartorianum var. lucanicum (Asteraceae), a

little known taxon of Cilento (Campania, southern Italy). – Nordic J. Bot. 33: 465-468.

http://dx.doi.org/10.1111/njb.00755

―, ― & ― 2016a: Hieracium hypochoeroides subsp. cilentanum (Asteraceae), a new taxon from S

Italy. – Phytotaxa 246(3): 192-197. https://doi.org/10.11646/phytotaxa.246.3.3

―, ― & ― 2016b: Pilosella hoppeana subsp. sicula Di Grist., Gottschl. & Raimondo (Asteraceae),

a new endemic subspecies from Sicily (Italy). – Candollea 71(1): 7-12.

https://doi.org/10.15553/c2016v711a2

―, ― & ― 2016c: Rediscovery of Hieracium nebrodense (Asteraceae), a little-known endemic of

Sicily (Italy). – Phytotaxa 265(1): 59-66. https://doi.org/10.11646/phytotaxa.265.1.5

―, Raimondo, F. M. & Domina, G. 2022: Conservation status assessment of the endemic Hieracium
s. str. (Asteraceae) occurring in Sicily. – Ann. Bot. (Roma) 12: 1-10.

https://doi:10.13133/2239-3129/17619

―, Varshanidze, D. & Domina, G. 2020: Seed germination data of three Hieracium and one Pilosella
(Asteraceae) from Sicily and southern Italy [In Magrini, S. & Salmeri, C. (eds), Mediterranean

plant germination reports – 2]. – Fl. Medit. 30: 431-

437.http://dx.doi.org/10.7320/FlMedit30.431

―, Domina, G., Gottschlich, G., Mazzola, P. & Geraci, A. 2013: Morphological and genetic diversity

within Pilosella hoppeana aggr. (Asteraceae) in Italy and taxonomic implications. – Pl.

Biosyst. 147(3): 788-799. https://doi.org/10.15553/c2016v711a2

―, Domina, G., Gottschlich, G., Maturo, F. & Scafidi, F. 2019: Hieracium racemosum subsp.

lucanum (Asteraceae), a new hawkweed from southern Italy. – Phytotaxa 425(5): 297-300.

https://doi.org/10.11646/phytotaxa.425.5.5

Flora Mediterranea 33 — 2023                                                                                        295



Fois, M., Farris, E., Calvia, G., Campus, G., Fenu, G., Porceddu, M. & Bacchetta, G. 2022: The

endemic vascular flora of Sardinia: A dynamic checklist with an overview of biogeography

and conservation status. – Plants 11(5): 601. https://doi.org/10.3390/plants11050601

Gottschlich, G., Domina, G. & Di Gristina, E. 2017a: Hieracium umbrosum subsp. abietinum
(Asteraceae), a further example of amphi-Adriatic disjunction. – Pl. Biosyst. 151: 792-794.

https://doi.org/10.1080/11263504.2017.1341439

―, Scafidi, F. & Di Gristina, E. 2017b: Hieracium pollinense (Asteraceae), an endemic species to

the Pollino National Park (Southern Italy) rediscovered. – Acta Bot. Croat. 76(1): 95-97.

https://doi.org/10.1515/botcro-2016-0047

Iamonico, D., Guarino, R., Ilardi, V. & Pignatti, S. 2016: A revision of Helichrysum panormitanum
s.l. (Asteraceae) in the Italian and Maltese floras. – Phytotaxa 286(3): 207-210.

https://doi.org/10.11646/phytotaxa.286.3.10

Maggio, A., Bruno, M., Guarino, R., Senatore, F. & Ilardi, V. 2016: Contribution to a taxonomic revi-

sion of the Sicilian Helichrysum taxa by PCA analysis of their essential-oil compositions. –

Chem. Biodivers. 13(2): 151-159. https://doi.org/10.1002/cbdv.201500052.

Mira, S., González-Benito, M. E., Ibars, A. M. & Estrelles, E. 2011: Dormancy release and seed age-

ing in the endangered species Silene diclinis. – Biodivers. Conservation 20: 345-358.

https://doi.org/10.1007/s10531-010-9833-x

Orsenigo, S., Montagnani, C., Fenu, G., Gargano, D., Peruzzi, L., Abeli, T., Alessandrini, A.,

Bacchetta, G., Bartolucci, F., Bovio, M., Brullo, C., Brullo, S., Carta, A., Castello, M.,

Cogoni, D., Conti, F., Domina G., Foggi, B., Gennai, M., Gigante, D., Iberite, M., Lasen, C.,

Magrini, S., Perrino, E.V., Prosser, F., Santangelo, A., Selvaggi, A., Stinca, A., Vagge, I.,

Villani, M., Wagensommer, R.P., Wilhalm, T., Tartaglini, N., Duprè, E., Blasi, C. & Rossi,

G. 2018: Red Listing plants under full national responsibility: Extinction risk and threats in

the vascular flora endemic to Italy. – Biol. Conservation 224: 213-222.

https://doi.org/10.1016/ j.biocon.2018.05.030

Pignatti, S. 2018: Flora d’Italia, 2a Ed., 3. – Milano.

Porceddu, M., Santo, A., Orrù, M., Meloni, F., Ucchesu, M., Picciau, R., Sarigu, M., Cuena

Lombraña, A., Podda, L., Sau, S., Fogu, M. C. & Bacchetta, G. 2017: Seed conservation

actions for the preservation of plant diversity: the case of the Sardinian Germplasm Bank (BG-

SAR). – Pl. Sociol. 54(2): 111-117. https://doi.org/10.7338/pls2017542S1/11

Rossi G., Orsenigo S., Gargano D., Montagnani C., Peruzzi L., Fenu G., Abeli T., Alessandrini A.,

Astuti G., Bacchetta G., Bartolucci F., Bernardo L., Bovio M., Brullo S., Carta A., Castello M.,

Cogoni D., Conti F., Domina G., Foggi B., Gennai M., Gigante D., Iberite M., Lasen C.,

Magrini S., Nicolella G., Pinna M.S., Poggio L., Prosser F., Santangelo A., Selvaggi A., Stinca

A., Tartaglini N., Troia A., Villani M.C., Wagensommer R. P., Wilhalm T., Blasi C., 2020: Lista

Rossa della Flora Italiana. 2 Endemiti e altre specie minacciate. – Roma.

Society for Ecological Restoration, International Network for Seed Based Restoration and Royal

Botanic Gardens Kew 2023: Seed Information Database (SID). – https://ser-sid.org/ [accessed

1/2/2023]

Addresses of the authors:

Emilio Di Gristina1*, Giulia Mirabile1,2 & Giulio Barone1,2,
1Department of Agricultural, Food and Forest Sciences (SAAF), University of

Palermo, Viale delle Scienze, bld. 4, 90128, Palermo, Italy.
2National Biodiversity Future Center (NBFC), Piazza Marina, 61, 90133 Palermo.

E-mails: emilio.digristina@unipa.it; giulia.mirabile@unipa.it;

giuliobarone01@unipa.it

296                                          Salmeri & al. : Mediterranean plant germination reports – 5



Luis Martínez-Oliver*, Eva García-Martínez, Edurne I. Villaluenga, Josefa Prieto-

Mossi & Elena Estrelles,

Jardí Botànic, Universitat de València, Valencia, Spain. E-mails: josefa.prieto-

mossi@uv.es, elena.estrelles@uv.es

Martina Deplano1, Gianluigi Bacchetta1, Giacomo Calvia1,2* & Marco Porceddu1,
1Sardinian Germplasm Bank (BG-SAR), Centre for the Conservation of Biodiversity

(CCB), Department of Life and Environmental Sciences, University of Cagliari,

Sardinia, Italy. 2Free University of Bozen-Bolzano, Faculty of Agricultural,

Environmental and Food Sciences. Piazza Università, 5, 39100, Bozen-Bolzano,

Italy. E-mails: martina.deplano@gmail.com; bacchet@unica.it;

giacomo.calvia@gmail.com; porceddu.marco@unica.it

Filippo Scafidi1 & Cristina Salmeri1,2*,
1Department of Biological, Chemical and Pharmaceutical Sciences and Technologies

(STEBICEF), Sicilian Plant Germplasm Repository, University of Palermo, Italy.
2National Biodiversity Future Center (NBFC), Piazza Marina, 61, 90133, Palermo

Italy. Emails: filippo.scafidi@unipa.it; cristinamaria.salmeri@unipa.it

Sara Magrini,

Department of Ecological and Biological Sciences & Tuscia Germplasm Bank,

Tuscia University, largo dell'Università, 01100 Viterbo, Italy. Email: magrini@uni-

tus.it

*Corresponding authors

Flora Mediterranea 33 — 2023                                                                                        297





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


