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Random amplified polymorphic DNA analysis in section Pnigma of the genus Bromus L. 
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Introduction The section Pnigma consists of about 60 species. It was shown that Eurasian species of the section 
with the same ploidy level have similar nuclear DNA contents (Tuna et al., 2001). A linear correlation between 
nuclear DNA content and ploidy level was also found (Tuna et al., 2001). Furthermore, karyotypes of Eurasian 
species are similar (Tuna et al., 2004a) but differ from the North American species (Tuna et al., 2004b). Yet, the 
genetic relationship among species within the section is poorly known (Armstrong, 1991). The objective of this study 
was to assess the phylogenetic relationships among species of section Pnigma by using the RAPD technique.    
 
Materials and methods Thirty one Bromus accessions representing 7 species from the USDA Regional Plant 
Introduction Station, Pullman, WA and Plant Gene Resources of Canada, Saskatoon, Saskatchewan S7N 0X2 
were used in the study. DNA was extracted following the protocol described by Doyle and Doyle (1987). Eighty 
ten-mer primers (Operon Technologies, Inc.) were screened for polymorphism. A cluster dendogram was 
generated by the UPGMA clustering method using NTSYS-pc.  
 
Results Thirteen primers used in the study generated 71 polymorphic RAPD markers. The size of the markers 
ranged from 491 bp to 3403bp.  Four accessions (all diploids and B.ciliatus) could be distinguished from the 
other species by specific markers. Briefly, the dendogram includes two main clusters (Fig 1). One cluster 
includes only decaploids except PI 325235 (B. riparius) while the other cluster includes tetraploids and 
octaploids. Accessions of B. ciliatus and all of the diploids appeared as distinct species in the dendogram.  
Almost all accessions representing a species grouped most closely together. 

Coefficient
1.000.910.820.730.64

Gene bank, USAtetraploidB.ciliatusPI232214
Gene bank, USAdiploidB.variagatusPI315395
For.Sov.U.diploidB.ripariusPI440215
Russian Fed.decaploidB.ripariusPI440214
Saskatchewan, CadecaploidB.ripariusPI536012
Saskatchewan, CadecaploidB.ripariusPI536013
For.Sov.U.decaploidB.ripariusPI251683
Gene bank, USAdecaploidB.biebersteiniiPI172394
For.Sov.U.octaploidB.biebersteiniiPI325226
Saskatchewan, CadecaploidB.biebersteiniiPI341222

PI578532 B.biebersteinii decaploid Turkey
For.Sov.U.octaploidB.ripariusPI325235

PGR3877 B.erectus                - Gene bank (Ca)
PGR3956 B.erectus                - Gene bank (Ca)

Wisconsin, USAoctaploidB.inermisPI574514
For.Sov.U.B.ripariusPI315380 octaploid
KazakhstanB.inermisPI440204 tetraploid
For.Sov.U.B.inermisPI440203 tetraploid
KazakhstanB.inermisPI440202 tetraploid
Nebraska, USAB.inermisPI574512 octaploid
ChinaB.inermisPI499401 tetraploid
For.Sov.U.B.inermisPI258745 octaploid
KazakhstanB.inermisPI440196 octaploid
PolandB.inermisPI255871 octaploid
SwedenB.inermisPI198064 octaploid

octaploidPI232217 B.inermis Maryland, USA
GermanyB.pumpellianus   PI196321 octaploid

octaploid
octaploid

diploid

PI562648 B.pumpellianus   Alaska, USA
PolandB.inermis           PI255870
Gene bank (Ca)B.erectus                -PGR4428

Ploidy OriginSpecies NameAcces. N.
PGR4448 B.erectus          Gene bank (Ca)

 
Figure 1  Dendogram of 31 Bromus accessions constructed from RAPD-based genetic distance 
 
Conclusion It appears that diploid species are more distinct than their related polyploids. The results of this 
study confirm the previous reports (Armstrong, 1991) suggesting that Eurasian polyploid species of section 
Pnigma are closely related and carry different number of copies of the same genomes.  
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