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

world)?
“Quarta fruticosior, & brevior provenit in nudis saxosis, DIEIE[I{%(S/’]TIS
cop{osa./n.M.ontacuto, {uxta. Iap/_dem nlgrum;.quod myltum - Ao
Amianti nigri complectitur: in alia terra reperire non licet ARETINI
i Medici clarifsimi, do&ifsimiq; atque
hanc herbam” (De plantis, 1583) Plildgl ke

fubtilifsimi.
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2 And what was the first unamblguous reference to gypsum flora?
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= n Spain there ts a long tradition in the study of gypsum flora ...

Asso (1779) | 4 Cavanilles (1795-1797).
Synopsis stirpium indigenarum He refers to the gypsum flora and mentions the
Aragoniae. scaly xara, ononide tridentata and Herniaria
fruticosa.

“... ubi gypsum adest”.
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After Cavanilles there is at Least one reference to this flora
before willkomum and that was wmade by Boissier (1839-1845).

“Nothing is more desolate than the look of
these barren sites completely deprived of
fresh water”.

YOYAGE BOTANIQUE

LE MIDI DE L’'ESPAGNE

PENDANT L'ANNEE 1837,

OF ET GEOGHAPHIE BOTANIOUL




5 The toerian steppes of Willkomm
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Die

Strmul- und Steppengebiete

der

Iberischen Halbinsel

und deren Vegetation.

4

Beitrag zur physikalischen Geographie, Geognosie
und Botanik

Dr. Moritz Willkomm,

PevaMocenten sx der L Lelgriz.

™ Nebst einer geognostisch-botanischen Karte der Halbinsel
einer Stein- und einer Kupfertafel.

Leipzig,
Friedrich Fleischeor.

1852,

STEPPEN
» "

‘:\3- VEGETATIONSLINIEN
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Mafstad 16000000
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B And he did not do so badly /B
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Author/s

Cavanilles

Boissier

Willkomm

Cockerell & Garcia

Coville & Mac
Dougal
Lazaro Ibiza

Gypsophily,
Contribution

to the gypsum flora, he mentions the ‘xara escamosa’ gr ‘xara con escamas’,
‘ononide tridentata’ or ‘ononide de tres dientes’ and Herniaria fruticosa
This author speaks about the peculiarity of the Iberian gypsum outcrops (and salt terrains)
as far as their vegetation is concerned, and mentions some territories in which they can be
found: central Spain, the two Castiles, Aragon, Catalonia, Alhama de Granada, plains of
Guadix-Baza and Marquesado. He mentions up to 10 plants peculiar to these substrates, e
g., Gypsophila struthium, Centaurea hyssopifolia, Vella pseudocytisus or Boleum
asperum.
In his work about the Iberian steppes, he not only provides a detailed mapping of them, but
also mentions over 30 taxa peculiar to gypsum outcrops. Examples of these are:
Centaurea hyssopifolia, Frankenia thymifolia, Gypsophila hispanica, G. struthium,
Helianthemum squamatum, Hemniaria fruticosa, Jurinea pinnata, Lepidium subulatum,
Santolina viscosa, Vella pseudocytisus or Zollikoferia (Launaea) pumila.

He is one of the first researchers dealing with the impact of gypsum on flora and
vegetation. He comments on the fact that in France the gypsum outcrops are unfrequent
and they are often mixed with marls. His observations lead him to think that the impact of
gypsum on plants does not significantly differ from that of limestone.

In his work he stresses the relationships between plants and the soils they grow on. He
acknowledges a dozen of plants exclusive to gypsum outcrops. Among these he mentions
Gypsophila struthium, G. hispanica, Lepidium subulatum, Frankenia thymifolia, Ononis
tridentata or Helianthemum squamatum. He distinguishes the ‘cerros yesosos’ [‘gypsum
hills’] as a subtype of steppes.

After studying the flora growing on the gypsum outcrops of Regio Emilia (Italy), re refutes
Contejan’'s view and states that gypsum actually has an impact on the floristic composition
of vegetation, not as much because of its chemical and mineralogical composition, but
because of its physical features and mechanical disgregation.

Although their work concentrates on the role of gypsum as fertilizer, they also provide
some edaphic data on the White Sands (USA), in particular, the high proportion of calcium
sulphate.

The authors describe the vegetation of White Sands and provide data on the composition
of dunes with over 90% of gypsum.

In the chapter on botanical geography he briefly deals with the steppes in a paragraph and
states that they are exclusively associated with salt environments.

He is the first author who uses the term ‘yipséfila’ [gypsophilous]. His detailed mapping of
the Iberian steppes distinguishes three large types. However, it is difficult to say that
gypsum outcrops correspond to any of them.

He fails to identify exclusive floristic elements, but he actually identifies some xerophilous
elements, sometimes of a relict character.

The spreading of gggpg

M Frawnce

-

. . USA

Weifd, Die Gipsflora des Siidharzes
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o PersowaLLg, | am very Lnterested Lne ...
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Table 6.2 Some edaphic and biological factors influencing ultramafic, dolomitic and gypsum soils

9 Towards an explanation of edaphism —[EEE _ T TG

Soil physical Water relations Skeletal soils o
Jactors Very drained soils, with gravel -
| and sand predominance
Soils with irregular porosity
and poorly aerated
[ Low water conductivity
Crusts and physical Edaphic crusts and cemented
impediments soil horizons
Upholstering biological crusts
(mainly lichens)
GYPSOPHYTES Soil-forming factors vaa!ence ol'elrosivel pro?esses
Topography Unfavorable orientation, steep
and exposed crests

Soil chemical Nutrients shortage Limited macronutrients
factors availability (P > N >> K)
8 Calcium-magnesium | Ca:Mg antagonism
relationship Ca deficiency
Mg deficiency
| Mg excess (toxicity)
Toxicity Heavy metals (Ni > Cr > Cd)
S and Ca excess
Biological | Evolu tionary Pre-adaptation and
factors trajectory and cross-tolerance
phylogeny
. Biological Slow and poor biological
pedogenesis processes

Root symbiosis Mycorrhiza, Rhizobium

Plant-plant Relaxed interspecific

interactions competition and strong
resistance (o invasive species

é Facilitation (nursery plants)
Alellopathy

? Biofilms Enhanced soil fertility and
stability by biofilm traps

4 @

Responsible factors for edaphism. Se serpentine, Do dolomite, Gy gypsum
Heft *#*high, **moderate, *low, — null, ? no evidence
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0. How do we find a true gypsophile? (Drohan § Merkler, 2009)

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.

SINLEVCITTGILEIRC T I 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?

STV L LRI T{ 1M 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.

ONFERENGE
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1.- qYypsum-tolerance vs g
2.- Terminology
2.-Whatisa ggPSif'FﬁYOHS S = Neogene = Triassic WALL

MEAN

... “Rinown or presumed tolerance to electrical com,oluct’w’utg measuring (or
estimated to be) at Lleast #.€ dS m, during significant periods of the plant’s
entire Life”.

L OOLLOATE U psUpyivee /
w_ 4 Wi 6C(5'PSD'PI’IU«8 Narrow C‘@PSDPMLLC
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2 plant taxa found only on soils containing gypsum have been
referved to as obligate gypsophiles (Johmston, 1941)- Parsons 1976

JOURNAL

OF THE

ARNOLD ARBORETUM

APRIL, 1941

GYPSOPHILY AMONG MEXICAN DESERT PLANTS

[van M JOHNSTON
Associated with the species that have spread on to gypseous areas
from surrounding non-gypseous soils is the much smaller group of
species which are never found bevond the margins of gvpseous areas

of soil. The most abundant and successful plants found on gypsum
exposures commonly belong to this smaller second group of ]»l;mls.@
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e Fl@m | Methods in Ecology and Evolution

ScienceDirect
doi: 10.1111/2041-210X

Methods in Ecology and Evolution 2015, 6, 1097-1109

The Delphi technique in ecology and biological
conservation: applications and guidelines

ZLSEVIER Flora 203 (2008) 359-375

4 LORA REVIEW
/ lomite flora of the Baetic Ranges glades (South Spain)
. % "rancisco Mc os¢ Miguel Medina-Cazorla®, Francisco Bruno Navarro®,
IR« Pérez-Carcia’, Andrés IS 1e¥, Pedro Siinchez-Gomez!, Nibedita Mukherjee'>**, Jean Hugé®*, William J. Sutherland’, Jeffrey McNeill®,

Tavier Pé
Maarten Van Opstal®®7, Farid Dahdouh-Guebas?*" and Nico Koedam?*

4o Torres®, Alfredo Benavente'. Gabriel Blanca®, Carlos Gil", Juan Lorite®,
Sncarnacion Merlo®

timeria, Spain
wcion y Formacion Agraria (IFAPA, CICE-Junta

a, Spain

Spain

logia y Quimica Agricol

The Delphi technique is a method usen {r ewabtmg a group o{
individuals to collectively address a complex problene through a
structured group communication process
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15 Geographical distribution of the experts taking part in the analysis in Spain

Zaragoza Alicante

5%

Valencia

Murcia
5%

Maria
2% L

Cérdoba
5%

number of taxa = 223
number of experts = 43
expert judgment = 4157
experts mean judgements (taxa) = 97 (43,5 %)
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16 The “core” Almeria group G218 UTM squares 10 x 10 km

“Gypsum” trips

Diversidad Vegetal
delas Yeseras Ibéricas

El reto de los archipiélagos edaficos para
la biologia de la conservacion

June 3-Y, £¢ nkara/Turkey



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

The Spanish checklist

Taxon
Lepidium subulatum
Teucrium libanitis
Helianthemum squamatum
Helianthemum alypoides
Chaenorhinum reyesii S
Chaenorhinum exile : FLe J L i
Gypsophila struthium subsp. struthium Teucrivum Libanitis
Gypsophila struthium subsp. hispanica

G. struthivm subsp. hispanica
qypsophila struthium Subsp. struthivum

47
Yo

Chaenorvhinum reyesii Chaenorhinum exile

1St GYPSUM ECOSYSTEM RESEARCH CONFERENG
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18 Some results
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19 Some results




20 Sowe zeroing species: the judges, 'l udged

-

oy

£ N\ »
B 5

Aphyllanthes monspeliensis Cistus clusii Evinacea anthyyllis

ONFERENCE June 3-9, 2018 Ankara/Turkey
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21 Scholars in family or scholars’fam




22 The North vs the South

HeErmiaria fruticosa
Launaea fragilis
Arenaria cavanillesia
Thymus loscosii
Euzomodendromn bour:
Thymelaca hirsuta

nunm
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2z Sowme wminor discrepancies

o *W’f«‘ ¥

‘/ l*

MEDIAN
South North
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Launaea fragilis

MEAN MEDIAN
South North

15t GYPSUN ECOSYSTEM RESEARCH CONFERENCE e 3-9, 2C
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¢ .N:Cuad: 89
o-% Cuad:- 100

o.LR'2008"

MEDIAN
South North

June 3-9, 2018 Ankara/Turkey




ce Some minor discrepancies

g
s
»

»

o.N: Cuad: 11§
@'%!

e'G.

MEDIAN
South North
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MEDIAN

. w South = North
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2g What happened with the zerolng specles?

https://www.gbif.org/species/2770868 .

Aphyllanthes monspeliensis

MEDIAN
South North
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29 Scholars under serutingy ...again

1.- “sweet’Almeri

FRRITORY_6
1
a2
u3
o4
5
6

3.- Valencia 5.- Ebro valley

June 3-9, 2018 Ankara/Turkey



g OE JUR_PIN
0 D V€ O OT TO U

1 i ] Aue
Jurinea pinnata 7
SN
VN
MEAN MEDIAN

South North

o Jurinea pinnata

: g pheat - v
ey o AR Siger AU
‘_’ ; - ':e\\ : ﬁ*\ 'rf" : 7“%‘ “’ 2 ALY 2’8
T | R SR S O
b L 3% S 5

5 ‘ T MEAN MEDIAN o x
e . {-_;{;L",_b:- ’\: 5 - = Tl wmT2 mT3 mT4 mT5 mT6 WS
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Helianthemum syriacum

MEDIAN

T2 mT3 mT4 uT5 mT6

ONFERENGE
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25w any case, the Ring is still Ring

MEDIAN

Tl mT2 mT3 mT4 mT5 mT6
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" Bv\/lﬂat aspects are key whew making an tnventory of gypsophytes using the delphi methoot?

Taxén MDN VAL MAX MIN
43 4
12
41
26
18
14
33
29
24
15
6
37
20
12
11
7

Teucrium balthazaris 18

1. The judgments of the
experts should only be about
Species they know very, very
well.

2.- if posstble, avold territorial
binses

3.- £ Ls bmportant to try to
statistlcaug evaluate the
results.

LR

Lepidium subulatum

Teucrium libanitis

Helianthemum squamatum

Helianthemum alypoides

Chaenorhinum reyesii

Chaenorhinum exile

Gypsophila struthium subsp. struthium

Gypsophila struthium subsp. hispanica

Teucrium turredanum

Centaurea hyssopifolia

Orobanche georgii-reuteri
Campanula fastigiata

MNOW R W W AR W

L
%) ]

covert %

Ononis tridentata subsp. crassifolia

Teucrium lepicephalum

Teucrium pumilum

L' N N S R R N o o N I o N N N O By B Wy |

Helianthemum marifolium subsp. conquense

Limonium viciosoi 4
Thymus lacaitae 13

L5 R o [ o o o o o O o T o O o o B N I o I ) B

P WM WM W R M

7,6

GYSOPHYTES GYPSOCLINES GYPSOVAGS
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24 Strengths... 1.- The experts are generous ano
very participative

2.- The oplnlons of the experts on the
procedure help to lmprove the
method.

3.- The experts Rnow very
Lnteresting places

e
=29

How can a checklist hglp us?
1St GYPSUM ECOSYSTEM RESEARCH CONFERENGE June 3-9, 2018 Ankara/Turkey



== For conservation and restoration
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=¢ Establishing a network of protected areas

GYPSUM OUTCROI
NOM SOLUTIONS

S

\
{
)
¢

5, Cévennean-Pyrenean Province

4c. Low Aragonese Subprovince

'3. Balearic-Catalan-Provengal Province

N

~2. Murcian-Almeriensian Province,_ /)
w E

200 400 Kilometers

AN
P e e ——
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=7 Toprevent bad restoration practices

“The road to hell is paved with good intentions”




22 To enhance our scientific knowledge

Astragalus castroviejor Orobanche gypsogena Chaenorrhinum gamezii
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ﬁ To enhance our sclentific knowledge

B (10) 2002 (15)

g

o N.Cuad: 61
| o %Cuad: 100
¢G.G.1: 39(4)
©G.G.2: 34(4)
o N.Med: 85
« LR 2008

SS{GYPSUM ECOSYSTEM RE!
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Becoause we Like
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L tvery much and we are not alone
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42 LApls specularis, the crystals of the Empl

AT b O

iena Eslovaquid
®

Austria ; Moldavia
Hungria

Rumania
Croacia

Serbia

Italia
®Roma Bulgaria

o
. Estambul

. Grecia ‘uia

“ ' htt'//W\*N apisspecularis.org/ e

Marruecos Israel

Jordania
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http://www.lapisspecularis.org/

4= Much better, all together /
My precious!!!
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