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Introduction 
The sea lavender (Limonium perplexum) Sáez & Rosselló (Plumbaginaceae) is 
one of the most endangered endemic species of the European continent, having 
a unique population, placed on a small outcrop ~40 m2 of a low coastal limestone-
cliff near Peñíscola, Mediterranean coast of Castellón province, Valencian 
Community, Spain (Aguilella et al., 2010). This species is an herbaceous, rosulate 
annual or short-lived perennial plant, living on the crevices and sandbanks formed 
on the cliff platform. The site is affected by collapse risk, as an effect of 
continuous marine storms. The unique population of  L. perplexum  shows strong 
interannual fluctuations, from 19 to 383 individuals (Ferrando et al., 2014). L. 
perplexum is a triploid, apomictic, self-incompatible species (Sáez & Rosselló, 
1999) with no genetic diversity. It is theorically able to hybridize with other co-
living and morphologically close sea lavenders (Limonium spp.). It is listed as 
Critically Endnagered in the Spanish Plant Data Book (Crespo, 2004), and 
protected within the major legal category, Imperiled of Extinction, in the Spanish 
and Valencian Catalogues of Threatened Species. Its conservation depends on 
the Valencian Wildlife Service, and the Valencian Government passed in 2015 a 
recovery plan for the 
species (http://
www.agricultura.gva.es/
web/biodiversidad/planes-
de-recuperacion). The site 
is strictly protected as a 
Plant Micro-Reserve. 
 
Goals 
x� Goal 1: To generate ex

-situ annual pools of 
seed-producer plants, 
free from hybridization, 
and to obtain enough 
seed amounts to carry 
out  the translocation 
project. 

Sea lavender © Emilio Laguna 
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x� Goal 2: To create neo-populations, planted and regularly monitored, placed on 
sites close to the unique native population known for the species. 

x� Goal 3: As additional useful information, to test the implantation techniques 
effectiveness as well as the site conditions or  other relevant issues to ensure 
long-term conservation. 

x� Goal 4: To monitor the presence of spontaneous hybrids, obtaining an 
alternative strategy for those cases (removal of co-generic species and 
hybrids, if needed). 

x� Goal 5: To reduce other impacts or risk factors on the populations, if needed. 
 
Success Indicators 
x� Indicator 1: Survival and long-term maintenance of the unique native 

population. 
x� Indicator 2: Six or more new populations (=neo-populations) planted in not less 

than five 1 km x 1 km quadrates*. 
x� Indicator 3: Self-maintenance of the established neo-populations for more than 

5 years*. 
*Target numbers have been proposed by the recovery plan, in order to obtain a 

mid-term re-evaluation as EN (Endangered) instead of CR (Critically 
endangered), using the current IUCN Red List Categories. 

 
Project Summary 
Feasibility: The sites to set up neopopulations, as well as the native population, 
form a part of the sea shoreline, which is a national, public property in Spain, of 
the Nature Park ‘Serra d’Irta’. The species produce enough seeds ex-situ up to 
280 seeds per plant in nursery to carry out the conservation translocations. The 
seeds have high germination rates, over 95%, and the plantlets are well adapted 
to grow in nurseries under standard culture conditions and commercial substrata 
(Ferrando et al., 2014). To avoid an extreme seed collection from the unique 
known population, artificial pools are regularly grown to provide new seeds, 
without genetic risk, due to the natural apomychtic reproduction, which does not 
generate genetic variability. Plant pools are maintained in nurseries without other 
co-living cultivated Limonium species. Due to the small surface where the species 
grows and its public property, no significant social conflicts are found. The 
recovery plan includes specific measures to forbid the use of the area as 
occasional site to practice angling. In addition the plan establishes specific 
regulations to avoid the effects of any future enlargement of a nearby coastal 
track. 
 
Implementation: Since 2005, nine plantations (herein called ‘P’ sites) placed on 
seven 1 km x 1 km quadrats, using UTM coordinates system, datum ETRS89, 
have been made along 10 km of coastline over several kinds of limestone, close 
to the native population (‘N’). The number of individuals planted has varied from 
44 (plantation P1) to 1,347 (P7), upon availability of nursery production and 
plantation sites. The first five plantations (P1 to P5) involved small amounts of 
plants, less than 200, due that the initial lack of long-term monitoring results did 
not advice us to employ bigger numbers. Because of the natural high levels of air-
moisture on the seacliffs, only some few initial water supplies are needed. All the 
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plantations have been made using young plants (3 - 6 months old). Due to the low 
availability of crevices and insufficient depth of soils on the cliff ledges, the 
plantation tasks face significant difficulties. In addition, the real underground 
depth or soil volume able for root growth in each microsite cannot be known in 
advance. Also a lack of experience in sowing seeds, which will be experimented 
in 2015 - 2016, could aid to solve this problem in the near future. 
 
The original population N has not been reinforced, in order to avoid interferences 
to monitor its population dynamics, and only small seed collections have been 
made sporadically. Annual census of the original population is regularly made 
since 1995 (Gómez Serrano et al., 2005). 
 
Post-plantation monitoring: All the plantation sites are annually monitored
(Ferrando et al., 2014). In 2014, the total amount of adult plants reached 521 
individuals, belonging 87 (16.70%) to “N”, and 434 (83.30%) to the 8 plantations 
(P1 to P8) having being more than 1 year old and showing effective in-situ 
germination of new plants. Each neopopulation shows an initial erratic dynamics 
within 2 - 3 years during which enough seeds are being accumulated to form an 
effective seedbank. This initial dynamics can include the absolute lack of new 
emerged plants for 1 - 2 years after the plantation, during which the species only 
survives in form of seeds produced by the planted specimens, which die the same 
year as a result of a strong reproductive stress. Afterwards, each neopopulation 
“P” follows a similar fluctuating pattern to “N”. Apparently, the dynamics of “N” and 
the oldest “P” populations could be due to climate parameters, but the specific 
effect of temperature and rainfall still need to be studied for more years, combined 
with the negative effect of strong marine storms. Although L. perplexum is co-
living with 2 more triploid co-generic species in some “P” sites (L. girardianum and 
L. virgatum), no hybridization events have been detected.    
 
After each plantation, carried out in winter or early spring, only 33% - 66% of the 
planted individuals survive to reach the reproductive time the following summer. 
The unpredictability on the 
microsite suitability is a 
major force to explain 
these failures, and no 
significant differences 
have been found between 
the different rock types 
forming the cliffs. Only a 
small proportion of the 
new individuals 
germinating each year, 
apparently less than 33% 
reach the hemicryptophyte 
or chamaephyte life form, 
living for 2 or more years. 
They preferably grow on 
the deepest crevices or 

Planting sea lavender © Emilio Laguna  
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sandbanks, acting as the main 
plants for seed production. The 
remainder amount is formed by 
annual individuals reaching smaller 
sizes and with lower production of 
seeds. 
 
After very recent surveys, a new 
species of Limonium has been 
discovered, a few km north from the 
native population “N”. This new 
species is still under scientific 
description and it could be able to 
hybridize with L. perplexum, so the 
available sites to carry out future 
plantations (from P10 onwards) is 
significantly reduced.  
   
Major difficulties faced 
x� Finding good microsites to plant 
the species is a difficult issue. The 
effective soil depth/volume for root 
development cannot be predicted. 
x� The long term coexistence effects 
with other triploid co-living species of 
Limonium are unpredictable 

(although the experience shows that no apparent hybrids are formed living with 
the commonest local species L. girardianum and L. virgatum) 

x� The maintenance of ex-situ reproductive pools, as well as the production of 
new plants, must be made far from nurseries where other species of Limonium 
are cultivated. 

x� The long-term maintenance of the original site, where the unique native 
population is placed, is uncertain and unpredictable. 

 
Major lessons learned 
x� Due to the unpredictability to find good plantation microsites, a big amount of 

plants should be produced and planted. However, small plantations i.e. the first 
ones made in 2005, also yield positive results. 

x� The complete disappearance of the species during 1 - 2 years cannot be 
interpreted as a translocation failure. Managers must wait for the recruitment of 
new individuals from seeds, which can be done within the following years. 

x� The species can grow on several kinds of cliff substrata such as massive 
limestones, conglomerates, etc.. No exact reproduction of the characteristics 
of the unique remnant native population is strictly needed.  

x� Due to a major proportion of new plants born in-situ are annual individuals, 
alternative techniques such as sowing seeds must be tested, in order to 
compare its effectiveness and costs in the near future. 

1 year post-planting © Emilio Laguna 
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x� The results obtained with this species could implement the conservation plans 
for other Valencian Limonium endemic species also affected by similar 
problems, but being categorized in lower levels (as Endangered or 
Vulnerable).   

 
Success of project 

Reason(s) for success/failure: 
x� Success is apparently facilitated by the local conditions of coastal cliffs (high 

levels of air moisture) and the biological traits of the endangered species. 
x� The working framework for the conservation translocation is favorable 

(protected sites, public property, a recovery plan legally passed) and can 
ensure the continuity in a future. 

x� Long-term conservation of the site for the original population cannot be fully 
ensured, due to major nature forces such as collapse risks caused by big 
marine storms. This problem only can be counteracted ensuring new, close 
safe sites for the species housing artificial neopopulations. 
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