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Abstract

THE EVOLUTION OF ADAPTATION TO NUTRITIONAL FACTORS IN POPULATIONS OF HERBAGE
PLANTS. Plant breeders are familiar with differences in the mineral nutrition of their varieties and these
car often be related to differences in varietal performance. Nevertheless, such differences in nutrition
may be accidental by -products of the bréeding programme and in no way related to yield. In natural
populations, however, the differences are the product of powerful selection and therefore directly adaptive:
there is considerable evidence of marked differentiation between populations in their adaptation tonutritional
factors.

All levels of differences are found. In extreme cases populations of a species may be completely
intolerant of an environment and unable to grow on it. For example, normal populations of the grass
Agrostis tenuis cannot grow on soils contaminated with heavy metals, but it does have populations on such
soils which are tolerant to these metals.

In less extreme cases two populations may both be able to grow in each of several environments, but
to a different degree: on one environment two populations may behave similarly, on another environment
one may be far better than another. In this case the differences that are manifest are differences in the
degree of response and they can be related to the levels of nutrients in the soil. This is illustrated by work
onAgrostis, Dactylis and Lolium. Several distinct types of response curve can be recognised. Populations
may either be less reduced by low levels of nutrient or more tolerant of high levels; they may respond at
various rates or the final response achieved may differ.

INTRODUCTION

Many factors contribute to yield, not least of which is the requirement
that the crop should be specifically adapted to the environment in which it
is grown. Such adaptation is generally regarded as of prime importance
and has been reviewed by, among many others, Wilsie [1] and Whyte [2].
Nevertheless, certain aspects of the topic have been inadequately con-
sidered, and even though crop adaptation is universally recognized, very
few breeding programmes have been concerned with achieving it directly.
The value of such breeding programmes or their chance of success is
therefore little known. In particular, nutritional adaptation is important
not only because of a variety of soil types but also because of the ever
increasing fertilizer usage in farm practice. Differences in the mineral
nutrition of varieties are well known (for review, see Vose [3]), but such
differences have been studied mostly out of physiological interest. Their
adaptive value has been difficult to assess: they are often an accidental
by-product of a breeding programme, and may have.no relation to yield as
such., For example, although Morris and Pierre [4] showed that two
strains of Lezpedeza that differed in their calcium requirement also dif-
fered in their ability to grow on soils of low calcium status, Robinson [5]
found no relation between phosphorus uptake of clones of clover and their
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