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The objective of this work was to use certain ribosomal DNA sub-units (rDNA) as a means of determining the ancestral chromosome number in the genus Passiflora. The markers chosen were 5S and 45S rDNA, both of which have been used, for example, as indicators of polyploidy in other plant families. It follows earlier cytological studies by these authors [1] where it was concluded that the base chromosome number was either x = 6 or x =12, but that x = 9 was only a secondary base number. In many plant families, there is a close correspondence between the number of 5S rDNA sites and the ploidy level. Typically, diploids have two, tetraploids four and hexaploids six. However, this is not an infallible guide since, in some genera, species may have a variable number of such sites. Nevertheless, the number of 5S and 45S rDNA sites is generally higher in tetraploids than in the related diploids.

Twenty species were examined, including representatives of the major sub-genera as classified by Killip. Cytological examination was carried out on root tip cells using labelled probes and fluorescence microscopy. Karyologically, the twenty species fell into four groups according to base number, i.e. six with x = 6, eleven with x = 9, one with x = 10 and two with x = 12. 

The authors found that the number of 5S rDNA sites was almost constant, usually a pair for each species except in P. foetida L. (2n = 20) and the tetraploid P. suberosa L. where there were four sites, and the hexaploid P. misera Kunth with six sites. In the group of diploid species with x = 6, the 45S rDNA sites varied from one pair in 

P. capsularis L., P. morifolia Mast. and P. rubra L., to two pairs in P. misera and 

P. tricuspis Mast. In the hexaploid P. misera, there were, as expected, 12 such sites.

Some of the x = 6 species showed an asymmetric karyotype. Thus the tetraploid 

P. suberosa had eight to twelve larger chromosomes and twelve to sixteen smaller ones. The chromosomes of P. foetida (x = 10; 2n = 20) were larger than those of species with x = 6, but smaller than those of species with x = 9. In the group of x = 9, the number of 45S rDNA sites varied from two to three pairs, with P. alata Curtis having the largest chromosomes. In the two species with x = 12 (P. haematostigma Mart. ex Mast. and P. pentagona Mast.), both with 2n = 24, four 45S and two 5S rDNA sites were observed.

It was concluded that, when taken with the location of these rDNA sites on the chromosomes, the results suggested that the species with x = 6 form the originally diploid group whereas those with x = 9, 10 and 12 are of tetraploid origin with descending dysploidy (12 to 10 to 9) and reduction of redundant, mainly 5S rDNA, sites. However an original base number of x = 12 still cannot be entirely ruled out; it is the best represented haploid number among other genera and is also the base number in the Astrophea, a sub-genus of shrubby and arboreal species considered to be the most primitive of Passiflora.

Only a brief reference is made to the fact that inter-specific hybrids amongst representatives of the series Quadgrangulares (Harms) Killip, Laurifolia Killip ex Cervi or Passiflora (all of which have four 45S rDNA sites), and species of the series Kermesinae Killip ex Cervi, Simplicifoliae (Harms) Killip or Lobatae (Harms) Killip (all of which have six 45S rDNA sites) can easily be identified by the different number of 45S rDNA sites in the parent species. Although this interesting idea is not developed further by the authors, it offers an entirely original method for investigating the parentage of some hybrids. It can be predicted, for example, that the well-known hybrid P. ‘Amethyst’, now believed to be the original P.×kewensis (i.e. P. kermesina × P. caerulea), should have five 45S rDNA sites. Other examples with five 45S rDNA sites would be P. ‘Anemona’ (P. actinia× P. caerulea ‘Constance Eliott’) and P. ‘Purple Haze’ (P. amethystina  × P. caerulea), whereas hybrids such as P. ×belotii (P. alata ♀ × P. caerulea) and P. ‘Sapphire’ (P. edulis forma flavicarpa ♀ × P. caerulea [?]) should have only four.
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