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Conservation is difficult when everything — JUCN “
is constantly taking shape e - WSS Cermmeen,

EVOLUTION IN ACTION

e Recurrent cycles of gene flow and disruptions thereof that develop symbiotically with
geological ontogeny and biological interactions increase genetic diversity, especially in multi-
island archipelagos with an ontogenetic mismatch, like the Canary Islands

e Application of molecular tools and taxonomy keep revealing overlooked and cryptic species,
and incipient speciation processes

e Islands are still being colonized and neoendemics are generated in older and newer islands
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ONSERVATION IMPLICATIONS

e In situ conservation efforts should avoid artificial mixed reinforcements (islands within
islands) and watch over artificial fragmentation effects, BUT ALSO

e Strive to maintain connectivity, so that adaptation to changes can be fostered to generate the
endemics of the future, as it was throughout the past.
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The bio-geographical traits that generated a great diversity in the
past...

e Woodiness (72%, Aldridge 1972)
e High proportion of self-incompatible species
e NATURAL isolation and fragmentation
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Molecular phylo ics of Lotus (Legumin ) with emphasis in the
tempo and patte colonization in the aronesian region

Ruth Jaén-Molina™ , A darre 0 ez.”, C e ario 1. Ojeda

e Multiple founder events

e Very dynamic inter- and intra-island colonization

e Independent colonizations of the same island,
followed by hybridization

e Multiple habitat shifts
e Progression rule rejected:

-Colonization of older islands from younger ones
-Mainland back-colonization

Photo credits: Felicia Oliva-Tejera
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Population genetic differentiation in taxa
of Lotus (Fabaceae: Loteae) endemic to the

P 7 taxa (SO far.") Gran Canarian pine forest

 High morphological and genetic variation .
» Probably associated with independent colonizations of Gran Canaria followed by hybridization
e Taxonomic confusion

niz', JR Aceb

Photo credits: Felicia Oliva-Tejera
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(Oliva-Tejera et al. 2005)

W@ Canarian endemic Lotus (sect. Pedrosia)

Population genetic differentiation in taxa
of Lotus (Fabaceae: Loteae) endemic to the
Gran Canarian pine forest

F Oliva-Tejera', ] Caujapé-Castells', ] Naranjo-Su

D Bramwell

3 Dén 2 bes-

Could a combination of morphological and molecular data
help us circumscribe taxonomic relationships?
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QUILLA

Photo credits (Lotus flower): Felicia Oliva-Tejera
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5 iha Canarian endemic Lotus (sect. Pedrosia)
%, (Oliva-Tejera et al. 2005)
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€ Lotus hillebrandii



Canarian endemic Lotus (sect. Pedrosia)
(Oliva-Tejera et al. 2005)
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(Oliva-Tejera et al. 2005)
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O Lotus spartioides



Canarian endemic Lotus (sect. Pedrosia)
(Oliva-Tejera et al. 2005)
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Lotus genistoides



Canarian endemic Lotus (sect. Pedrosia)
(Oliva-Tejera et al. 2005)

ab
©

Cabildo de
Gran Canaria

z

<'. . -
S #~  Gran Canaria
La Gomera
b ' a Fuerteventura

Tenerife

El Hierro

Photo credits: Felicia Oliva-Tejera

O Lotus holosericeus
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Sampling totals — 1, 108 individuals

L e W N W L N

(Oliva-Tejera et al. 2005 and unpubl. data) 29
populations

individuals

populations
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i (Oliva-Tejera et al. unpubl. data)
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les hiométricas medidas en 50 flores de Lotus muesireadas en cada una de las 24 poblaciones
indicadas en el mapa. C: caliz; E: estandarte; A: alas; Q: quillas; G: gineceo; AS: androceo soldado; AL: androceo libre.

Computer-assisted
measurement of 30 variables

Photo credits: Felicia Oliva-Tejera

Observations (axes F1 and F2:84.10 %)
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PCA Morphology + aﬂozymes
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Population genetic differentiation in taxa

. . of Lotus (Fabaceae: Loteae) endemic to the
(ORISR TGV CEIYI Gian Canarian pine forest

e There are discrepancies between morphological and genetic data
e Allozymes offered much more discrimination than morphology
e Combining both kinds of data allows meaningful insight:

L. genistoides should be included within L. holosericeus

L. campylocladus (from Tenerife) and L Aillebrandii (from La Palma) are closely related
The are a heterogeneous group:

4 of them are closer to taxa from other islands than to Gran Canarian ones
3 of them group with Lotus spartioides (Gran Canaria)

1 of them is closer to Lotus holosericeus (Gran Canaria)

of bird pollination in Macaronesian Lotus (Loteae, Leguminosae)

oldo Santos-Guerra®, Ruth Jaén-Molina ¢, Felicia Oliva-Tejera®, Juli Caujapé-Castells <,

(Ojeda et al. 2012) Multiple origins confirmed
- 4 nuclear regions

- ? Dynamic within-island migration
- 3 plastid regions \

Very likely followed by hybridization
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Photo credits: Felicia Oliva-Tejera and Jardin Botanico “Viera y Clavijo”

PATTERNS OF GENETIC DIVERGENCE OF THREE CANARIAN
ENDEMIC Lorvs (FABACEAE): IMPLICATIONS FOR THE

OI|va-TeJera et al. (2006)

Recovery Plan decree (2009)

PLAN DE RECUPERACION YERBAMUDA DE JINAMAR (LO

Diaz-Bertrana and Saturno 2016
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2006-YES, IT IS (allozymes)

American Journal of Botany 93(8): 1116-1124. 2006.

2009 canarian Government's official bulletin (BOC)

PLAN DE RECUPERACION YERBAMUDA DE JINAMAR (LOTUS JUNKELIl)  D7/2009

Recovery plan decree

Decrerto 712009, de 27 de enero, por el que se
5 : o as o, N aprueba el Plan de Recuperacién de la especie
FeLiciA OLva-TEIERA,” JULT CAUTAPE-CASTELLS,” JOSEFA NAVARRO-DENIZ,~ ALFREDO REYES-BETANCORT." vegetal Yerbamuda de Jindmar (Lotus Kunkelii)

STEPHAN ScHoLz,* MARIO BaccaraNI-Rosas,” AND NEREIDA CABRERA-GARCIA? (B.0.C. 29, de 12.2.2009).

PATTERNS OF GENETIC DIVERGENCE OF THREE (CANARIAN
ENDEMIC LoTrus (FABACEAE): IMPLICATIONS FOR THE
CONSERVATION OF THE ENDANGERED L. KUNKELIT'

7

LLFAM (;ﬁgﬂm (15) - ‘ 2.2. GENETICA.
2t

LLGOL (23)
LLFEM (20}

gSLLCOR (16)

g E
A giv”
LUIAN (25) AB (18)
- sl ZAR (22)

SLKIIN (8) Lanzarote T

s LASAL (15) -5
SLALMF (30) 4
LAARI (98) g Flerteeaturs

Gran Canaria

LLFEM sy
LLGOL
LLARR
LLFAM
LLTVH
LLCOR
LUAB
LLZAR
LLvME
LUJAN e
LASAL ==

LALME

LAAR]

LKIIN o—

6.50 5.00 3.50 2.00

Rogers (1972) genetic distance

L. arinagensis
L. kunkelii

) : : El niimero cromosomico determinado para es-

ta especie es 2n=28 [ORTEGA, 1. 1976. Citogenética
del género Lotus en Macaronesia. I. Nimeros de
cromosomas. Bot. Macaronésica, 1:17-24]. Ademas
este taxon ha sido objeto de discusién en lo que a
su estatus taxondmico se refiere debido, princi-
palmente, a las similitudes morfoldgicas observa-
das entre sus parientes geograficamente mas pro-
x1mos como son Lotus arinagensis (Gran Canaria)
v Lotus lancerottensis (Fuerteventura. v Lanzarote).
De hecho cabe destacar que L. kunkeln fue des-
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cerottensis. Con objeto de aclarar estas dudas ta-
xondmicas desde el Gobierno de Canarias y con
motivo del proyecto Interreg III-B Atlantico se en-
cargo al Jardin Canario Viera y Clavijo el estudio
genético de estas tres especies. Los resultados obte-
nidos revelan que Lotus kunkelii es una buena es-
pecie, vy se encuentra bien diferenciada genética-
mente de L. arinaguensis v L. lanzarotensis [OLI-
VA-TEJERA. F. et al. 2006. Pattems of genetic di-
vergence of three Canarian endemic Lotus (Faba-
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2021-YES, OF COURSE!

Molecular Phylogenetics and Evolution 154 (2021) 106970

Contents lists available at S eDirect

Molecular Phylogenetics and Evolutior

Molecular Phylogenetics and Evolution

Contents lists available at SciVerse ScienceDirect

q q journal homepage: www.elsevier.com/locate/ympe
Molecular Phylogenetics and Evolution i pag ier.com, m

journal homepage: www.elsevier.com/locate/ympev

Molecular phylogenetics of Lotus (Leguminosae) with emphasis in the e

The origin of bird pollination in Macaronesian Lotus (Loteae, Leguminosae) tE'lllpO and patterns of colonization in the Macaronesian I'E‘giOI]

Isidro Ojeda ®*, Arnoldo Santos-Guerra®, Ruth Jaén-Molina®, Felicia Oliva-Tejera ¢, Juli Caujapé-Castells <,
Quentin Cronk®

Ruth Jaén-Molina ™", Aguedo Marrero-Rodriguez?, Juli Caujapé-Castells®, Dario 1. Ojeda®

* Jardin Botanice Canario ‘Viera y Clavijo’~Unidad Asociada CSIC, Cabildo de Gran Canaria, Las Palmas, Gran Canaria, Spain
® Nerwegian Instinute of Bioeconomy Research, Hogskoleveien 8, 1433 As, Norway
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L. kunkelii closest to L. mascaensis from Tenerife

It is a quite young endemic (late Pleistocene)




PLAN DE RECUPERACION YERBAMUDA DE JINAMAR (LOTUS JUNKELII)

e |0 B Recovery plan decree

D7/2000

712009, de 27 de

or el que se
,4’ Plan de Recup

e la especie
ts Kunkelii)

Objective 1. To increase the current number of individuals of L. kunkelii, in order to establish a population of at

least 5000 reproductive individuals distributed in three nuclei, as well as to have the instruments for its ex situ
conservation

Action 1. To collect seed and/or vegetative samples in the only known population of Lotus kunkelii.
Action 2. To send at least 2.000 seeds of L. kunkeliito two Seed Banks for its short- mid-term conservation

Photo credits: Jardin Botanico “Viera y Clavijo”
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m Ei JARDIN PLAN DE RECUPERACION YERBAMUDA DE JINAMAR (LOTUS JUNKELIl)  D7/2000
““Recovery plan decree

e |0 B Recovery plan decree

(2009, de 27 por el que se
2 de la especie
otus Kunkelii)

Objective 1. To increase the current number of individuals of L. kunkelii, in order to establish a population of at

least 5000 reproductive individuals distributed in three nuclei, as well as to have the instruments for its ex situ
conservation

Action 3. To create seedling stocks that allow us to obtain seeds when the reproductive turnover of
the population is on the wane

Action 4. To carry out the needed actions to increase germination and rooting rates of the vegetative
material, as well as the acclimation of the plants in cultivation, before their reintroduction.

Action 5. To cultivate the seed and vegetative material collected, with a view to obtain living stocks to be
used in reinforcements and reintroductions.

Photo credits: Jardin Botanico “Viera y Clavijo”
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! Tafira conservation greenhouse
Cabildo de Gran Canaria
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Objective 1. To increase the current number of individuals of L. kunkelii, in order to establish a population of at

least 5000 reproductive individuals distributed in three nuclei, as well as to have the instruments for its ex situ
conservation

Action 6. To carry out reinforcements and reintroductions in the only known natural population at
the “Jinamar Site of Scientific interest”.

Actions 7 to 11 related to monitoring, informing, identifying the plants and training the rangers to
differentiate it from L. glaucus

SITIO DEYNTERES
CIENTIFICO,DE JINAMAR

Diaz-Bertrana and
Saturno (2016)

Diaz-Pefa and Naranjo-Cigala
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el Plan de Recuperacién de la especie
nar (Lotus Kunkelii)

Objetive 2. To promote the accomplishment of the “regime of uses” and the
program of actions scheduled in the Conservation Rules of the “Jinamar

Scientific Interest Site”, and to undertake a dissemination program about
Lotus kunkelii

YERRAMUDA BE IRARAAR

o LStds kunkeli

Project “The musical Herbarium” with “El Cancionero Isleno”


https://www.youtube.com/watch?v=fMfu-7vZvWg
https://www.youtube.com/watch?v=fMfu-7vZvWg
https://www.youtube.com/watch?v=fMfu-7vZvWg
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