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Genetic structure and differentiation of Plantago major
reveals a pair of sympatric sister species
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Abstract

Seeds of the widespread weed Plantago major were collected from 10 European coun-
tries, as well as Trinidad and North America. The seed collections were from populations
of two taxa which are ecologically rather than geographically separated and formally recog-
nized as the subspecies Plantago major ssp. major and P.m. ssp. intermedia (also called
P.m. ssp. pleiosperma). Eight polymorphic allozyme loci and 73 random-primed DNA
fragments were scored, as well as 11 morphological characters. Complete concordance
between morphological traits and genetic data provides evidence that these two taxa,
although very similar, are distinct species. They are both widespread, they are broadly
sympatric and capable of interbreeding. However, slight morphological and ecological
differences coincide with genetic clustering of populations from widely separated locations.
In addition, P. major and P. intermedia differ in their population structure: P. intermedia
has greater genetic diversity among populations and less genetic variance within popula-
tions than P. major. We suggest that differences between the two species in their levels
of selfing may explain the distinctive genetic structure of each species. We hypothesize a
link between selfing rate and lifespan of the two taxa. P. major is characterized by lower
genetic variation among populations, a higher rate of outcrossing, longer lifespan and
production of fewer seeds per seed capsule. P. intermedia is more highly structured with
much differentiation among populations, a higher rate of inbreeding and it often grows
as an annual.
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Introduction

In the study of plant population genetics advances have
recently been made in understanding the theoretical
effect of inbreeding on population structure (Charles-
worth et al. 1993, 1997). However, satisfactory explana-
tions of empirical data are not as advanced as single
models fail to explain what plants are actually doing
(Bonnin et al. 1996; Awadalla & Ritland 1997; Liu et al.
1998). Genetic structure of natural populations impacts
on studies of differentiation, speciation, adaptation, the
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evolution of mating systems and the tracing of popu-
lation history.

In the past, studies have been constrained by the
resolving power of the genetic techniques employed to
study genetic variation. Studies using random amplifica-
tion of polymorphic DNAs (RAPDs) frequently have
found more genetic variation than studies of the same
groups of organisms examined for allozyme variation
(Hidayat et al. 1996; Haig et al. 1994; Macaranas






























