
Planning above species level is sometimes better for effective plant conservation 
    C. Blanché1, S. Herrando-Moraira2, A. del Hoyo3, J. López-Pujol2, S. Massó2,4, J.A. Rosselló5, J. Simon1 & M. Bosch1 

 

 

Delphinium bolosii (MUR)  

Karyotype evolution 
New data:  
• Two D. bolosii populations (ALO, CAM) of 

2n = 16 instead of 2n = 18.  
• D. mansanetianum first report 2n=16. 
 
 
 
 
 
 
New viewpoint 
• Constant 2n = 16 or 32 reports for the 

European taxa of ser. Fissa. 

• Evolutionary divergence in D. bolosii (two 
cytotypes: 1 vs 2 sm long pairs). A 
reservoir of diversity and an important 
link in the patterns of diversification of 
the series Fissa in the W Mediterranean. 

D. bolosii (ALO) 2n = 16 

Studied populations of ser. Fissa in the W 
Mediterranean area 

Conservation implications  
 If contemporary gene flow among populations of our study system actually exists, two conservation implications 
have to be retained: 
a) levels of threat in connected groups must be lowered according to IUCN (2017) guidelines, as demographic or 

genetic rescue is possible and subpopulation isolation is not complete;  
b) reintroduction, reinforcements and translocations must carefully take into account compartmentalization of 

gene diversity to do not break isolation when it exists, to avoid outbreeding depression and loss of population 
genetic identity. 

Allozymes and cpDNA Genetic diversity and gene flow 
Genetic diversity 
Relatively low levels. Differential diversities within (up to × 2) and between (up to × 8) taxa. 
• Population size effects (Ne and percentage of vegetative propagation). 
• Allele loss due to extreme/peripheral area effects. 
• The only species with two cytotypes (D. bolosii) is the most genetically diverse one. 
Gene flow 
• Recent gene flow between most populations very low (mean m value of migration rates is 0.013).  
• However few population pairs show remarkable recent gene flow (8 of 210 possible pairs show values > 0.099).  
• Recent discoveries of new plant stands in remote locations not previously known suggest some recent mobility 

of groups of individuals including intermediate spots connecting previous known populations. 
• Genetic similarities between populations from different taxa suggest ancestral connections among populations. 

Allozymes: sharp genetic break (bootstrap support = 86%) between the E cluster corresponding to D. fissum subsp. 
fissum which, in turn, and according to cpDNA, is genetically subdivided by the Rhone River valley, a well-known 
biogeographic barrier, and the whole W Iberian cluster, where a more diverse group of populations (= D. bolosii) 
acts as a diversity “reservoir” (higher genetic diversity, more private alleles, higher number of total alleles).  
 
The rest of the Iberian populations are structured in two genetic subclusters (W and E populations) following a 
geographical pattern, with only a minor difference between allozymes and cpDNA (MAG population is included 
within either the W or the E group). Delphinium mansanetianum is genetically mostly related to COR population of 
D. fissum subsp. sordidum, its geographically closest population. 

STRUCTURE and Barrier analyses help in identifying population 
clustering, drawing a consistent pattern of diversity and connectivity  
  

(A) Occurrence sites. (B) Potential distributions delimitated by the 
threshold (max. training sensitivity + specificity threshold) using MaxEnt 

Niche modeling and niche comparison 
Niche modeling  
• Obtained models finely adjust to real distribution patterns of the 

three taxa examined. 
• Predictive character (blind) verified by new population discoveries 

(in Spain, Portugal, France). 

Niche comparison 
• Main influencing factors in explaining distributions through the PCA-

env supports the delimitation of subspecies/species through habitat 
specialization where morphology or genetic signals are weak. 

• There are signals of niche divergence (extreme climatic factors: 
precipitation of the driest quarter and precipitation seasonality). 

• This pattern may highlight an ecological differentiation among 
Delphinium taxa, being the Iberian populations of D. bolosii and D. 
fissum subsp. sordidum more adapted to drier climates with a lower 
water supply than populations of D. fissum subsp. fissum in Alps.  

• This fact could be attributed to a true niche divergence scenario, 
caused by the action of a probable ecological speciation process. 

(A) Occurrences and background climates as polygon areas used for 
PCA-env analysis. (B-D) Individual PCA-env representation of global 
climatic space. Solid line 100%/Dashed 50% of available climatic space. 
(E-F) Global climatic space plotting a solid line representing 50% of 
occurrence density in (E), and thin-thick line, representing 100% of 
occurrence density and 100% of available climatic background (F) 

Conservation issues 
• Delphinium ser. Fissa includes four taxa, threatened from “CR” to “EN” at country/region level and 

protected accordingly (similar status to E Mediterranean as D. fissum subsp. caseyi, a Cyprus 
endemic evaluated as CR). 

• In all cases, danger is mainly reported as a combination of rarity linked to habitat alteration or 
destruction risks, but no significant biotic, genetic, demographic threats are reported under good 
habitat conservation. 

• The D. fissum group could be regarded as composed by units under incomplete genetic isolation. 
• IUCN criteria for risk evaluation (IUCN, 2012, 2017) may not be totally refined for this pattern of 

diversity but it is a controversial question. At the same time, it seems desirable to preserve 
phylogenetic diversity also at species/subspecies level, and active evolution processes, as 
guarantee for future self-sustainable survival, that could be named “terminal clade conservation”. 

  
We have a general depiction of the main conservation issues for the ser. Fissa in the W 
Mediterranean taken as a whole and considering the relevant available scientific information data. 
However, this approach is not accepted by the IUCN Red List Authority which clearly states that 
“Assessments of higher taxa (i.e. above the species level) may NOT be included on the IUCN Red List” 
(IUCN, 2017), a well stablished principle (certainly recommended for practical reasons) but needed to 
be open to wider and more plastic interpretations when scientific considerations can be argued (i.e. 
when gene flow among subpopulations and taxa is inferred, as it is the case).  

As only species or infraspecific taxa can be assessed, the two following survival factors remarks can 
be made from the available data reported both in this poster and in the literature: 
a) Intrinsic factors. A noticeable increase of AOO and EOO for each species (and for the whole 

group) is produced and should obligatorily improve conservation status for A, B, C or D criteria 
(IUCN, 2017: Table 2.1), imposing category changes due to better knowledge. The total 
population for each species is over the threshold for CR or EN categories, and rescue effect of 
geographically close locations must be accounted for regional assessments. Certain cases, such as 
D. mansanetianum, however, must be maintained in CR category (D criteria) due to the extremely 
low number of individuals (< 25 adult individuals). 

b) Extrinsic factors. Reported documented threats for the four taxa all come from anthropic 
disturbances determining loss of individuals and decrease both of habitat extent and habitat 
quality. These include plant collection (ornamentals), frequentation, outdoor sports effects, 
overpasture and flock management, changes in agroforest practices, pesticides, road opening or 
widening, fires and floods (reports increasing). Stochastic events should also be expected, 
including climate change effects. Thus, perception of risk must not be forgotten.  

 
• Careful analysis of the 2002 recovery plan of D. fissum susbp. sordidum in Castilla-La Mancha. 
• Needed threat category changes should be adopted in the near future. 
• Management for each taxon without forget the IUCN recommendation that interactions among 

sub-units should be carefully considered when planning conservation actions (IUCN, 2017: 7).  
• New assessments from updated field information (demography, current threats, etc.) will be an 

excellent opportunity to explore new conservation cooperative approaches between 
local/regional/national/international administrations.  

Practical recommendations 
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BioC 

Protection and management of closely related endangered species and subspecies at very narrow regional scale is the origin of multiple misfunctional conservation decisions. These include artificially increased IUCN risk 
assessment categories and derived consequences: poor effectiveness in allocating public and private funds or unnecessary actions/facilities repeat. Data provided by the revisited study of a group of W Mediterranean larkspurs 
(Delphinium ser. Fissa), including new data on demography, niche modeling, genetic diversity and phylogeography, contributed to a new and wider analysis of causes of threat. Although IUCN Red List regulations currently did 
not allow to assessments at levels higher than specific rank, scientific information suggests that in some cases this could be a better approach for a sound scientifically-based biodiversity conservation planning and action. 

http://www.ub.es/botanica/greb/logo.htm
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• Page Setup: Custom Size: width 90cm X height 50cm 
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• Images in the file should be .jpg or .png format at 72 dpi resolution 

• Font size: > 14 pt 

• Choose Arial or a font that can be read clearly at a distance. Put light-colored fonts on dark backgrounds and dark fonts on light-colored background so that viewers can see the text 
clearly. 

• One can use the colours, font and background that one prefers. Please take caution: one must use a visible colour combination 

• Remember, overcrowding a poster slide makes it difficult to read. Help your readers by providing clear labels or headings for each section of your presentation. 
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