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INTRODUCTION : 

The 'oak-case' 

Åclosely related minor species within a broader species complex , 

but different ecological demand (Schwarz 1936, Georgescu and Moraru 1948, Georgescu and 

Ciobanu 1964, MagiĽ 2000 , PoĤgaj 1986, Hedge ®s Yaltirik 1994, M§ty§s 1967, So· 1970, etc.)  

 1  ecotypes of  one species  

   (Nixon 1993, Bussotti and Grossoni 1997, Steinhoff 1998, Kleinschmit and Kleinschmit 2000) 

 

Åsupposed general hybridization (number of  trees with 

intermediate morphology) 

 

Åaccumulating  õsignsõ as moving south and east in Europe 
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White oaks in the Carpathian region 

 



A theoretical model of  the ecological niches of  oaks in 

the Carpathian Basin 
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Molecular genetic studies of  European white oaks 

Åspecies and population level 

Åmainly Quercus petraea  and Quercus robur  

Åno distinct separation 

(cpDNS: Petit ®s mtsai 2002, Bord§cs ®s mtsai 2002; Izoenzim: Kremer ®s mtsai 1998, Zanetto ®s Kremer 1995, Le Corre ®s mtsai 1998, 

Hertel ®s Degen 2000; RAPD: Moreau  ®s mtsai 1994, Bord§cs ®s Burg 1997; AFLP: Mariette ®s mtsai 2002; Bakker ®s mtsai 2001; Coart 

®s mtsai 2002) 

Åfine-scale genetic studies: 

Ågeneflow (Streiff ®s mtsai 1998, OAKFLOW Projekt 2001-2005, stb.) 

Åhybridization, introgression (Gugerli ®s mtsai 2007, Curtu ®s mtsai 2007, Salvini ®s mtsai 2009, stb.) 

Åspatial genetic structure, clonal ratio (Valbuena-Carabana ®s mtsai 2007, Copini ®s mtsai 2005) 



Material and methods: 

Intensive study plot (ISP) 

ÅOAKFLOW Project, 2001-2005, ISP Sopron 

Åxerotherm mixed oak stand, high diversity of  native white oak species  

Ålong time coppicing! 

Åmapping of  400 adult trees + two juvenile clumps (75 saplings) and 

400 acorns from 20 mother trees 

 

     



Åecological gradient 

Åhumid valley ɸ warm, dry hilltop 

ÅQ. robur ɸ Q. petraea, Q. cerris ɸ Q. pubescens 

Åalso minor species, intermediate forms and hybrids 

     



Applied methods 

Åmultivariate classification functions (numeric taxonomic method of  

Borovics, 2000)  

Åmolecular genetic analyses ð 4 SSRs, 8 Izoenzyms, RAPD markers 

Åstatistics (GenAlEx 6.4, FSTAT 2.9.3.2, STRUCTURE 2.1): 

Ådiversity indices: Na, Ne,Np, R, Ho, He, F 

Ågenetic relatedness of  groups: 

    Neiõs genetic distance, UPGMA-dendrogram 

    AMOVA (Fst) 

Åspatial genetic pattern: Mantel test, autocorrelation analysis (SGS)  

Åindividual level: Structure, assignment test (Genalex) 



Results, conclusions 



Numeric classification 

Distribution  of  species 

Taxon number ratio 

Qu. robur 198 52,7% 

Qu. petraea 2 0,5% 

Qu. dalechampii 5 1,3% 

Qu. petraea �î dalechampii 2 0,5% 

Qu. pubescens 29 7,7% 

Qu. virgiliana 96 25,5% 

Qu. pubescens �î virgiliana 39 10,4% 

Qu. petraea �î virgiliana 1 0,3% 

Qu. polycarpa �î virgiliana 1 0,3% 

Qu. robur �î pubescens 2 0,5% 

Qu. robur �î virgiliana 1 0,3% 

Total 376 100% 


