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variants. In sand culture the species showed very different responses. Filipendula
ulmaria and Cirsium oleraceum to a lesser extent grew rapidly with increased
phosphorus and showed a greater response to increased phosphorus than some
of the species more typically associated with the more fertile vegetation units.

The higher levels of soil phosphorus in the Arrhenatheretum would, therefore,
seem to favour the growth of most of the species of the wet fertilised meadows.
However, these species reacted very differently to nitrogen in culture. Ecologically,

providing there was adequate moisture, these species would grow in the
dry units if there was no fall off in growth at high nitrogen. Considered together
the results of the sand cultures help to explain the distribution of the species in
the vegetation variants. That the behaviour of the species in sand culture to
varied phosphorus level did not always agree with their tolerance in the field is
reflected by the P values tentatively given by Kühnen (1951). Although with
regard to nitrogen the occurrence of the species in their natural environment
(their ecological optimum) agreed with their physiological optimum with regard
to phosphorus the species do not always grow on sites offering optimal
conditions. The interspecific interference in the population may be a cause of this
and this has been demonstrated by Ellenberg (1959, 1963).

The growth response in culture to three levels of calcium showed that most
species grew better with a medium calcium supply. This is in agreement with the
distribution of the wet fertilised meadows with regard to pH. Calcium did not
appear to be as important as nitrogen or phosphorus in determining the species
distribution within the vegetation units. Many of the species present in the wet
fertilised meadows are tolerant of a wide range of soil pH and a wide range of
soil CaCÛ3 content.

Nitrogen appeared to be the most important factor controlling the distribution
and growth of the species and also the yield of the vegetation units. Nitrogen in
the soil differed between the vegetation units in accordance with the intensity
of nitrification, but also the fertilisation (including both N and P) differed (see
Section B). These differences resulted in corresponding variations in yield and
it is suggested that nitrogen is the major stabilising factor of the community.
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