
Theor Appl Genet (1996) 92: 532-540 @ Springer-Verlag 1996

D.M. Spooner' J. Tivang. J. Nienhuis' J. T.Miller
D.S.Douches' A. Contreras-M.

Comparisonof four molecularmarkersin measuringrelationshipsamong
the wildpotatorelativesSolanumsectionEtuberosum(subgenusPotatoe)

f'\:
i

Ii
Ot Received: 2 January 1995/ Accepted: 23 June 1995

Abstract We evaluated chloroplast DNA (cpDNA), iso-
zymes, single to low-copy nuclear DNA (RFLPs), and ran-
dom amplified polymorphic DNAs (RAPDs) in terms of
concordance for genetic distance of IS accessions each of
Solanum etuberosum and S. palustre, and 4 accessions
of S. fernandezianum. These self-compatible, diploid
(2n=24), and morphologically very similar taxa constitute
all species in Solanum sect. Etuberosum, a group of non-
tuber-bearing species closely related to Solanum sect. Pe-
tota (the potato and its wild relatives). Genetic distance
and multidimentional scaling results show general concor-
dance of isozymes, RFLPs and RAPDs between all three
taxa; cpDNA shows S. etuberosum and S. palustre to be
more similar to each other than to S.fernandezianum. Inter-
specific sampling variance shows a gradation of resolution
from allozyme (low) to RAPD to RFLP (high); while intra-
specific comparisons graded from RFLPs (low) to RAPDs
(high; lack of sufficient allozyme variability within spe-
cies precluded comparisons for allozymes). Experimental
error was low in RFLPs and RAPDs.
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Introduction

Solanum L. section Etuberosum (Juz.) A. Child is com-
prised of morphologically very similar species. According
to Hawkes (1990), the group contains five species: S. brev-
idens Phil. (with two subspecies), S. etuberosum Lindl., S.
fernandezianum Phil., S. palustre Schltdl., and S. suban-
dinum F. Meigen. The latter has been considered to be rare
or extinct by Correll (1962), Hawkes (1990), and Brticher
(1966). The latest revision of section Etuberosum (Contre-
ras and Spooner 1996 in press) recognizes three species,
S. etuberosum (including S. subandinum), S.fernandezia-
num, and S.palustre (including S. brevidens). Solanum pa-
lustre and S. etuberosum occur in southern Chile with S.
palustre generally further south and in adjacent southern
Argentina, while S. fernandezianum is endemic to Masa-
tierra Island in the Juan Fernandez Archipelago, 650 km
west of continental Chile (Fig. 1).

All members of section Etuberosum lack tubers, but
otherwise are very similar morphologically to members
of section Petota Dumort. All of the species are self-com-
patible and set abundant seed in nature. Despite strong
crossing barriers between members of section Etuberosum
and section Petota, fertile sexual hybrids can be obtained
between stions via bridging species and polyploidization
(Ehlenfeldt and Hanneman 1984; Hermsen and Taylor
1979; Hermsen et al. 1981).

Based on morphological and crossing data, Correll
(1962) and Hawkes (1990) classified S. etuberosum, S.fer-
nandezianum, and S.palustre into Solanum section Petota,
series Etuberosa Juz. A chloroplast DNA (cpDNA) clad-
istic analysis (Spooner et al. 1993) examined 1 accession
each of these three species in a wider examination of rela-
tionships within Solanum, Cyphomandra Sendtn., and Ly-
copersicon Mill. This analysis supported an alternate clas-
sification (Child 1990) that removed series Etuberosa from
stion Petota and recognized it at the higher sectional rank.
Thirty-five synapomorphies (shared derived characters)
united all three species. Three synapomorphies united
S. palustre and S. etuberosum, while S. fernandezianum




