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Conveni sobre la Diversitat Biològica  

(Río de Janeiro 1992): 

 

• Genètica, o diversitat intraespecífica dels 
recursos genètics (genotips)  

 

• Específica, o diversitat sistemàtica 

 

• Ecosistèmica, o diversitat interna dels 
ecosistemes i de les comunitats biològiques 

 



BIOLOGÍA DE LA CONSERVACIÓ (VALENCIA 
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II JORNADES CATALANES DE CONSERVACIÓ 
DE FLORA (BARCELONA 2010) 
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Last Glacial Maximum: ca. 18.000 y BP 
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y duro de hacer, 
estonces no 
merece la pena 
hacerlo  
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Cneorum tricoccon 
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Cneorum pulverulentum 
(=Neochamaelea pulverulenta) 
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Rutaceae phylogeny 

Groppo et al., American Journal of Botany 95: 985–1005 (2008) 
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Cneorum tricoccon    



Parameter 
Total Balearic  

Islands 
Total  

mainland 
Total  

Cneorum 

No. populations 23 16 39 
No. individuals 206 82 288 
No. haplotypes 12 9 15 
No. of private haplotypes 6 3 - 
Average no. haplotypes 2,04 1,44 1,87 
No. of polymorphic sites 9 7 9 
hs (se) 0,336 (0,0544) 0,195 (0,0763) 0,279 (0,0453) 

ht (se) 0,792 (0,0549) 0,879 (0,0287) 0,870 (0,0277) 

Gst (se) 0,575 (0,0623) 0,778 (0,0882) 0,680 (0,0506) 

Vs (se) 0,238 (0,0479) 0,146 (0,0620) 0,174 (0,0335) 

Vt (se) 0,666 (0,0722) 0,764 (0,0685) 0,730 (0,0417) 

Nst (se) 0,643 (0,0623) 0,809 (0,0817) 0,762 (0,0448) 

Nst-Gst (p-value) 0,068 (0,033) 0,031 (0,186) 0,082 (<0,01) 

Cneorum tricoccon 

Do island populations have less genetic variation than 
mainland populations? Frankham, R. (1997) Heredity, 78, 311–327. 



Population structure 

Source of variation d.f. 
Sum of  
squares 

Variance  
components 

(a) 
Between populations 22 123,99 0,596 66,67 
Within populations 183 54,55 0,298 33,33 
(b) 
Between islands 3 24,16 0,07 7,65 
Between populations 19 99,83 0,555 60,08 
    within islands 
Within populations 183 54,55 0,298 32,28 
(c) 
Between groups 1 14,61 0,097 10,25 
Between populations 21 109,38 0,550 58,19 
    within groups 
Within populations 183 54,55 0,298 31,56 

(a) Assuming no regional differentiation 
(b) Assuming islands geographical structuration 
(c) Two groups of islands (Pitiusic vs. Gimnesic) 

Percentage of  
variation 

C.tricoccon 

Continental islands 
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Between islands 3 24,16 0,07 7,65 
Between populations 19 99,83 0,555 60,08 
    within islands 
Within populations 183 54,55 0,298 32,28 
(c) 
Between groups 1 14,61 0,097 10,25 
Between populations 21 109,38 0,550 58,19 
    within groups 
Within populations 183 54,55 0,298 31,56 

(a) Assuming no regional differentiation 
(b) Assuming islands geographical structuration 
(c) Two groups of islands (Pitiusic vs. Gimnesic) 

Percentage of  
variation Source of variation d.f. 

Sum of  
squares 

Variance  
components 

(a) 
Between populations 20 196,41 1,899 88,28 
Within populations 85 21,42 0,252 11,72 
(b) 
Between islands 2 156,77 2,578 80,11 
Between populations 18 39,64 0,388 12,05 
    within islands 
Within populations 85 21,42 0,252 7,83 
(c) 
Between groups 1 150,61 2,878 80,86 
Between populations 19 45,80 0,429 12,06 
    within groups 
Within populations 85 21,42 0,252 7,08 

(a) Assuming no regional differentiation 
(b) Assuming islands geographical structuration 
(c) Two groups of islands (GranCanaria vs. Tenerife-Gomera) 

Percentage of  
variation 

C.tricoccon C. pulverulentum 

Continental islands Oceanic islands 
7.65 

60.08 

Between islands 

Between populations 
    within islands 
Within populations 32.28 

80.11 

12.05 

7.83 

AMOVA 



Podarcis pityusensis 

Podarcis lilfordii 



Genetta genetta Martes martes 



Phylogeographic structure 





SAMOVA 



AMOVA 

Mammal dispersed populations 
  
                                      d.f.            % of variation      significance 
 
Between populations 13 67,47*        *p<0.001 
Within populations 109 32,53   
   
  
Lizard dispersed populations 
   
Between populations 8 52,57*        *p<0.001 
Within populations 74 47,43   
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Take home messages  

Genetic diversity values do not support 
the hypothesis that insular populations 
show less genetic variation than 
continental populations  

Phylogeographic structure from sister 
species shows contrasting patterns 

Recent breakdown of mutualistic 
interactions does not necessarily implies  
changes in phylogeographic structure in 
insular species 
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Quercus suber 

Magri et al. (2007) 
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Thymus herba-barona 



2x 

4x 

6x 
Th. herba-barona subsp. bivalens 

Th. herba-barona subsp. herba-barona 

Mayol et al. (1990) 

Thymus herba-barona 



15 populations 

106 individuals 

Trn T-trn L spacer 

Thymus herba-barona 





Thymus herba-barona 

2x (2n=28) 

4x (2n=56) 

6x (2n=84) 



hs = 0.334, ht = 0.979 

hs = 0.393, ht = 0.887 

hs = 0.339, ht = 0.976 

Thymus herba-barona 



Nst = 0.615, Gst = 0 659 

Nst = 0.464, Gst = 0.557 

Nst = 0.659, Gst = 0.653 

Thymus herba-barona 



AMOVA 

Variance between populations: 49.53% 

Variance within populations: 50.74% 

Variance between populations: 72.12% 

Variance within populations: 27.88% 



AMOVA 

Variance between populations: 66.93% 

Variance within populations: 33.07% 



AMOVA 

Variance between islands: 7.71% 

               between populations: 60.33% 

               within populations: 31.96% 



K=3  FCT=0.44488  

SAMOVA 













TMRCA = 2-6 My BP 

EXPANSION 
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Messinian salinity crisis (5-6 My BP) 

2x 

4x 



El boix baleàric (Buxus balearica Lam.) 









i) Poblacions relictes 

ii) Dispersió llarga distància 

iii) Introduccions antròpiques 



18 poblacions 

118 individus 

2 poblacions 

10 individus 



9 genotips (5 Med. 
Occ. i 4 Med. Or.) 



hs = 0.046, ht = 0.792 



Nst = 0.987, Gst = 0.943 (Nst = Gst) 
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Clade 2-2 Clade 2-1 



 



Spatial Analysis of Molecular Variance (SAMOVA) 
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Spatial Analysis of Molecular Variance (SAMOVA) 

k=3 
Grup 1 
Grup 2 
Grup 3 
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Diplotaxis ibicensis 











Rhamnus ludovici-salvatoris  Rhamnus alaternus  
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Rhamnus ludovici-salvatoris  
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Hippocrepis balearica 











H.  balearica 

H.  grosii 
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Clade  2-3 



K=6 
FCT=0.64965 
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Group n     Haplotype      
diversity ± SD 

Clade 2-1 22   0.628 ± 0.073 
Clade 2-2 34 0.522 ± 0.048 
Clade 2-3 33 0.805 ± 0.042 
Clade 2-4 60 0.517 ± 0.073 
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Clade  
2-1 

Clade  
2-2 

Clade  
2-4 

Clade  
2-3 

Groups θ M T TMRCA 
(my) 

 Clade 2-1 - Clade 2-2    0.67 0.02 3.06 5.14 

 Clade 2-1 - Clade 2-3  1.10 0.02 2.92 4.83 

 Clade 2-1 - Clade 2-4  0.91 0.02 2.76 4.52 

 Clade 2-2 - Clade 2-3  1.08 0.02 2.78 4.64 

 Clade 2-2 - Clade 2-4  0.93 0.02 3.00 4.86 

 Clade 2-3 - Clade 2-4  1.19 0.02 2.32 3.82 * 

* 
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