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Abstract
A number of temperate grasses and legumes, important for animal feeding, have their centre of diversity in the North-West European region,
including perennial ryegrass (Lolium perenne L.; Engels raaigras), white clover (Trifolium repens L.; witte klaver) and Kentucky bluegrass (Poa

pratensis L.; veldbeemdgras). These species traditionally occur in Dutch grasslands where they can be considered as typical.
Undisturbed grasslands that are still in agricultural use have severely become reduced in number in the Netherlands. To investigate the need for
conservation policies for such grasslands, diversity was assessed in perennial ryegrass, white clover and Kentucky bluegrass collected from
traditional grasslands. This diversity was then compared with the diversity in commercial reference cultivars and in grasslands from nature
reserves. Diversity estimation included morphological analyses and molecular characterization.
The analyses indicated no substantial distinction between the gene pools of the three investigated groups for any of the three investigated
species. In particular, comparison of traditional grasslands with grasslands from nature reserves indicated that basically these two groups
covered the same range of genetic variation. It was therefore concluded that no specific in situ conservation measures are currently needed to
maintain the genetic diversity of perennial ryegrass, white clover and Kentucky bluegrass occurring in traditional grasslands, considering that
nature reserves are already under protective measures.
Because perennial ryegrass, white clover and Kentucky bluegrass can be regarded key species of grasslands, the obtained results may be
indicative of other species with similar life-history characteristics. Therefore, the need for specific conservation measures for traditional
grasslands cannot be warranted.
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Figure 1. Typical traditionally managed Dutch grassland with a mixture of grasses and clovers.

2. Experimental design
According to the resident farmers of the identified traditional
grasslands, no resowing had occurred with commercial cultivars and
no high doses of nitrogen had been applied over the last 40 years.
From the group of 50 traditional grasslands, 16 were selected for the
present study, representing different soil types and geographic areas
(Figure 2).
In addition, reference cultivars of perennial ryegrass (8), white clover
(7) and Kentucky bluegrass (11) were included in the study in order to
enable comparison of the diversity observed within the traditional
grasslands with the diversity present in cultivars that together have
played an important role in Dutch grassland cultivation during the last
50 years.
Furthermore, the study included samples from seven Dutch nature
reserves in order to enable comparison with the genetic diversity of
grasslands that are already under conservation measures and
through which genetic diversity can be maintained in situ. Like the
traditional grasslands, the grasslands from the nature reserves were
managed extensively, and covered a similar geographic range (Figure
2). Up to 36 individuals of perennial ryegrass and white clover were
studied per grassland population and reference cultivar; for Kentucky
bluegrass up to 20 individuals were studied. All samples were
characterized by AFLP analysis, a state-of-the-art molecular marker
technology allowing detailed genetic comparisons at DNA level (Figure
3). Investigations of perennial ryegrass and white clover also included
morphological characterization in a field experiment (Figure 4).

Figure 2. Location of the investigated grasslands. Traditional grasslands are denoted
by ‘•’ and nature reserves by ‘*’.

Figure 3. Part of a molecular fingerprint of 24 perennial ryegrass plants (from left to
right), each sample consisting of a pattern of AFLP bands (from top to bottom).
Samples sharing a specific AFLP band indicate genetic similarity, whereas a difference
in band presence indicates genetic distinction.
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3. Brief summary of the main results
For all three species, the AFLP data indicated higher levels of intrapopulation diversity for the traditional grasslands than for the
reference cultivars. For perennial ryegrass and white clover this was
also observed for the morphological data. Compared to the traditional
grasslands, the reference cultivars of perennial ryegrass headed later,
whereas those of white clover were more vigorous. These results may
be explained as a result of the selection efforts of breeders.
When nature reserves were included in the analyses, it appeared that
the major part of the genetic variants observed in the group of
traditional grasslands were also found in the group of nature reserves,
which was most pronounced for perennial ryegrass and white clover
(Figure 5). For all three species, all common genetic variants
observed in traditional grasslands were detected in the group of
nature reserves as well. Sampling effects and the different number of
populations sampled per group are likely to account for the finding
that genetic variants observed in low frequency in traditional
grasslands appeared absent from nature reserves. Comparison of
traditional grasslands and nature reserves indicated that for the three
investigated species the two groups basically cover the same spectre
of genetic diversity.

Figure 4. Part of the experiment to assess morphological variation in white clover.

4. Policy implications
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Figure 5. Number of genetic variants observed for the three species studied in the group of traditional grasslands, together with the number of these genetic variants also
detected in the group of reference cultivars and nature reserves.
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