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SIGNIFICADO ECOLOGICO Y EVOLUTIVO 
DE LAS ANTOCIANINAS EN SILENE 

(CARYOPHYLLACEAE) 





COMPUESTO	   FUNCIÓN ATRIBUIDA	  

Estilbenos	   Defensa frente a patógenos y herbívoros	  

Lignina	   Soporte estructural, defensa frente a patógenos	  

Auronas	   Atracción polinizadores, guías de néctar 	  

Isoflavonoides y 

flavonas	  

Copigmentos, guías de néctar	  

Defensa frente a patógenos	  

Nodulación	  

Flavonoles	  

Copigmentos, guías de néctar	  

Protección frente a radiación UV	  

Viabilidad de polen	  

Proantocianidinas Defensa frente a patógenos y herbívoros	  

Antocianinas 

Atracción polinizadores	  

Defensa frente a herbívoros y patógenos	  

Dispersión de semillas	  

Fotoprotección	  

Protección frente a bajas temperaturas (calentamiento)	  

Protección frente a estrés oxidativo	  

Protección frente a radiación UV	  

Reabsorción de nutrientes en hojas deciduas	  



Silene littorea 

10 % Pink 
70 % Light 

20 % White 

48 % Pink 
31 % Light 

21 % White 

PRESENTACIÓN DE LA ESPECIE Y LAS POBLACIONES DE ESTUDIO 
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PROYECTO Nº1 
 ¿Está relacionada la acumulación de flavonoides con las 

características climáticas de las poblaciones? 



Medición de los 
espectros de 

reflectancia en 
pétalo, cáliz y hoja 

Pétalo 

Cáliz 
Hoja 

METODOLOGÍA EMPLEADA 

1 ml metanol (70%)-HCl (99:1) 

q  4 Pétalos 
q  Cáliz 
q  Una sección de 1 cm de 

hoja (región media del tallo) 

A350 nm – Flavonoles y flavonas 
A520 nm - Cianidina-3-glucosido 

Medición de las 
absorbancias en 

pétalo, cáliz y hoja 



PROYECTO Nº2 
 ¿Ejercen los polinizadores una presión selectiva en el color 

floral? 

Case studies – criteria

Themost common strategy for the investigation of reinforcement is
through case studies on specific plants (Table 1). Case studies have
shown evidence consistent with reinforcement but, in many
systems, further research is required to understand whether and
how reinforcement causes divergence. I present four criteria for the
determination of whether reinforcement causes divergence
(Table 2). Although these criteria are partially drawn fromprevious
criteria for the testing of whether character displacement is
responsible for trait differentiation between allopatric and sym-
patric populations (Schluter & McPhail, 1992; Howard, 1993),
I focus more on understanding the forces of selection and not only
on the reduction in hybridization.

As I discuss each topic, I use, as an example, research performed
on flower color variation in the native Texas wildflower Phlox
drummondii (Fig. 3). Phlox drummondii and its congener Phlox
cuspidata have a light-blue flower color throughout allopatric
regions of their ranges but, where the two species co-occur in
sympatry,P. drummondiihas dark-red flowers. Research has shown
that divergence of flower color in sympatry is caused by reinforce-
ment (Levin, 1985; Hopkins & Rausher, 2012).

Mating cost

Reinforcement acts to decrease costly interbreeding; therefore, it is
paramount to demonstrate that hybridization or mating is costly.

Most studies have documented this cost by finding either reduced
seed production as a result of hybridization (Fishman & Wyatt,
1999; Smith & Rausher, 2008) or reduced hybrid viability or
fertility (Levin & Kerster, 1967; Whalen, 1978; Kay, 2006). Some
studies just assume that hybrids are maladapted as a result of
apparent differential local adaptation of the parents (McNeilly &
Antonovics, 1968; Silvertown et al., 2005;Zeng et al., 2011). In the
Phlox system, hybrids between P. cuspidata and P. drummondii are
vigorous, but suffer low fertility (0–30%comparedwith nonhybrid
individuals), indicating a high cost to hybridization (Ruane &
Donohue, 2008).

Reduction in hybridization

Reinforcement acts to decrease costly hybridization, and therefore
it is important to establish that divergence in sympatry decreases
mating or hybridization between diverging taxa. Some studies
assume a decrease in hybridization as a result of the nature of the
trait variation. For example, flowering time overlap is assumed to
correlate with hybridization rate (McNeilly & Antonovics, 1968;
Silvertown et al., 2005). Other studies measure components of
hybridization rate using glasshouse crosses (Kay & Schemske,
2008) and pollinator observations (Levin & Kerster, 1967), and
extrapolate the findings to estimate how divergence in sympatry
probably decreases hybridization. In Phlox, common-garden
experiments were used to measure hybridization rates in a natural
environmental setting. Each possible P. drummondii flower color

Fig. 2 Multiple processes can explain divergence between allopatric and sympatric populations. Reinforcement, ecological character displacement (ECD)
and local adaptation can result in a similar pattern of trait divergence. Experimental tests can be used to identify the source of selection. If competition for
pollinators limits fruit set for the ancestral morphology (in this case, blue flower), a red flower mutation that attracts a new pollinator can be favored (ECD
scenario, top panel). If the ancestral blue flower in sympatry enables maladapted hybridization, a red flower mutation that attracts a new pollinator will be
favored because it decreases hybridization (reinforcement scenario, middle panel). If a part of the range that happens to be sympatric with another species has
a better or more abundant pollinator, floral divergence to attract that pollinator would be favored (local adaptation scenario, bottom panel).
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Barra (Pontevedra) 



•  Alta probabilidad de éxito en los 2 
proyectos. 

•  Publicaciones derivadas. 
•  Posibilidad de hacer los 2 proyectos ne la 

misma línea. 


