
HOW MANY GYPSOPHYTES ARE THERE?

A DELPHI APPROACH FOR SPAIN

Juan F. Mota
Dpt. Biology and Geology

University of Almería (Spain)
jmota@ual.es

mailto:jmota@ual.es


What was the first unambiguous reference to unusual soils flora (in the 
world)?

“Quarta fruticosior, & brevior provenit in nudis saxosis, 
copiosa in Montacuto, juxta lapidem nigrum; quod multum
Amianti nigri complectitur: in alia terra reperire non licet
hanc herbam” (De plantis, 1583)

Image from: Robinson, B. H. (1997). The phytoextraction of heavy metals from metalliferous soils
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And what was the first unambiguous reference to gypsum flora?  
Maybe…LinneoGypsophila arrostri (Sicily)

Gypsophila bermejoi

Gypsophila hispanica

Gypsophila struthium

Gypsophila tomentosa

Linneo

Gypsophila L. 1753

“Gypsum lover”
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Asso (1779) 

Synopsis stirpium indigenarum
Aragoniae.

“… ubi gypsum adest”.

Cavanilles (1795-1797). 

He refers to the gypsum flora and mentions the 
scaly xara, ononide tridentata and Herniaria

fruticosa.

In Spain there is a long tradition in the study of gypsum flora ...3



After Cavanilles there is at least one reference to this flora 
before Willkomm and that was made by Boissier (1839-1845).

“Nothing is more desolate than the look of 
these barren sites completely deprived of 

fresh water”.
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The Iberian steppes of Willkomm5
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And he did not do so badly 👍6
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The spreading of gypsophily
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Dolomite

Gypsum

Serpentine

🔨Personally, I am very interested in ...

Edaphism allude to plants narrowly linked to a specific substrate
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Towards an explanation of  edaphism9



Criterion Justification

Inductive criterion Species always or almost always recorded as growing on gypsum outcrops / soils. 

With accurate measurements, this criterion can also become a statistical criterion. 

Expert criterion Species which experts well acquainted with the gypsophilous or gypsophile flora 

deem as associated to gypsum outcrops. 

Bibliographical criterion Species mentioned in technical literature as being peculiar to gypsum outcrops.

Syntaxonomical criterion Diagnostic or characteristic species of syntaxa peculiar to gypsum outcrops 

(Gypsophiletalia, Sedo-Ctenopsion, …). 

Bioindicator criterion Plant which occur or tend naturally to occur with undoubtedly gypsophilous species 

(“ultra-gypsophytes”) .

Edaphic criterion Taxa which grow on soils with a high gypsum (or Ca ^ S) content. Gypsisols?

Ecophysiological criterion Presence of morphoanatomical or physiological adaptations as a result of growing on 

gypsum outcrops. 

Evolutive criterion Molecular markers indicating gypsophily. 

Criteria which have been or can been used to determine whether or not a plant is a gypsophile species. 

CRITERIA

How do we find a true gypsophile? (Drohan & Merkler, 2009)10



Gypsophyte

GypsophileGypsophily

Gypsophilic

Gypsocline

Gypsovag

True Gypsophile

Strict Gypsophile

Narrow Gypsophile
Wide Gypsophile

Reyes Prósper (1915) “yipsófila”

1.- Gypsum-tolerance vs gypsophily
2.- Terminology
3.- What is a gypsiferous soil?
4.- Stoichiometry as discriminant
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…“known or presumed tolerance to electrical conductivity measuring (or 

estimated to be) at least 7.8 dS m-1, during significant periods of the plant’s 

entire life”.
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Plant taxa found only on soils containing gypsum have been 
referred to as obligate gypsophiles (Johnston, 1941)- Parsons 1976
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The Delphi technique is a method used for enabling a group of 
individuals to collectively address a complex problem through a 
structured group communication process
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Step 1 Step 2

Step 3

Step 4

Step 5

223 spp

43

14 Delphi technique



number of taxa = 223
number of experts = 43
expert judgment = 4157
experts mean judgements( taxa) = 97 (43,5 %) 

Geographical distribution of the experts taking part in the analysis in Spain15



218 UTM squares 10 x 10 km

“Gypsum” trips

1551 Herbarium vouchers

The “core” Almería group16

http://www.conservacionvegetal.org/upload/publicaciones/38/Diversidadvegetalbaja.pdf

http://www.conservacionvegetal.org/upload/publicaciones/38/Diversidadvegetalbaja.pdf


Taxón MED MDN VAL MAX MIN

Lepidium subulatum 4,91 5 43 5 4

Teucrium libanitis 4,88 5 12 5 4

Helianthemum squamatum 4,87 5 41 5 3

Helianthemum alypoides 4,85 5 26 5 4

Chaenorhinum reyesii 4,83 5 18 5 4

Chaenorhinum exile 4,79 5 14 5 3

Gypsophila struthium subsp. struthium 4,77 5 33 5 3

Gypsophila struthium subsp. hispanica 4,69 5 29 5 4
Lepidium subulatum Teucrium libanitis

Helianthemum squamatum Helianthemum alypoides

Chaenorrhinum reyesii Chaenorrhinum exile

Gypsophila struthium subsp. struthium
G. struthium subsp. hispanica

The Spanish checklist17



Some results…18



Some results…19



Some zeroing species: the judges, judged20

Aphyllanthes monspeliensis Cistus clusii Erinacea anthyllis



Scholars in family or scholars´families?

JFA
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Species:

Herniaria fruticosa
Launaea fragilis
Arenaria cavanillesiana
Thymus loscosii
Euzomodendron bourgeanum
Thymelaea hirsuta

The North vs the South22



3,87 4,00
4,55

5,00

MEAN MEDIAN

Herniaria fruticosa

South North

Some minor discrepancies23
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Some minor discrepancies24
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Some minor discrepancies25
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Some minor discrepancies26
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Some minor discrepancies27



What happened with the zeroing species?

1,15

1,0

1,20

1,0

MEAN MEDIAN

Aphyllanthes monspeliensis

South North

https://www.gbif.org/species/2770868
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Scholars under scrutiny …again

6.- “core”Almería
1.- “sweet”Almería

2.- Baetic

5.- Ebro valley4.- Madrid3.- Valencia 1
62

4

5

3
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3,1 3,03,2 3,03,0 3,03,0 3,0

4,2 4,0

2,8 3,0

MEAN MEDIAN

Jurinea pinnata

T1 T2 T3 T4 T5 T6

3,0 3,0
3,7 4,0

MEAN MEDIAN

Jurinea pinnata

South North

To be or not to be …30



2,9 3,03,2 3,0

2,0 2,0
2,3

2,0

3,6
4,0

2,2 2,0

MEAN MEDIAN

Helianthemum syriacum

T1 T2 T3 T4 T5 T6

To be or not to be …31



4,6

5,0

4,9
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Lepidium subulatum

T1 T2 T3 T4 T5 T6

In any case, the king is still king32



What aspects are key when making an inventory of gypsophytes using the Delphi method? 

1. The judgments of the 
experts should only be  about 
species they know very, very 
well.
2.- If possible, avoid territorial 
biases
3.- It is important to try to 
statistically evaluate the 
results.
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Strengths… 1.- The experts are generous and 
very participative
2.- The opinions of the experts on the 
procedure help to improve the 
method.
3.- The experts know very 
interesting places

How can a checklist help us?
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Inadequate forestry
Quarrying

Dump
Illegal landfill sites

For conservation and restoration35



Establishing a network of protected areas36



To prevent bad restoration practices

“The road to hell is paved with good intentions”
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To enhance our scientific knowledge

Astragalus castroviejoi Orobanche gypsogena Chaenorrhinum gamezii
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1984 (10) 2002 (15)

2009 (26) 2011 (61)

2018 (114)

To enhance our scientific knowledge39



Because we like it…40



…very much and we are not alone 41



http://www.lapisspecularis.org/

Lapis specularis, the crystals of the Empire42

http://www.lapisspecularis.org/


My precious!!!
Much better, all together43



Thank you for your attention44

Thanks to the Torralba Group for 
its financial support through the 

ECORESGYP project


