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Determination of tiller and root appearance in perennial ryegrass
(Lolium perenne ) swards by observation of the tiller axis, and
potential application in mechanistic modelling
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Abstract Recording of bud status at successive
phytomers on the tiller axis in perennial ryegrass
was shown to provide information similar to that
obtained from conventional recording of tiller
appearance by monitoring marked tillers. The
technique can be extended to monitor the number
of roots formed. These observations lead to the
establishment of a notation which describes tiller
and root appearance, respectively, on the basis of
probability or frequency per phytomer. These
statistics are analogous to but less ambiguous in
their interpretation than site filling statistics
currently used to define tiller, and sometimes root,
appearance. Potential modelling applications of
quantifying sward dynamics at the phytomer level
are discussed. In particular, nodal frequency
statistics allow development of mass flow equations
to describe leaf, tiller, and root production, and
seasonal variation in allocation of photosynthate to
developing tillers and roots.
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INTRODUCTION

In past studies of grass sward behaviour, processes
of leaf, tiller, or root formation have usually been
examined as distinct entities, e.g., Bircham &
Hodgson (1983) and Parsons et al. (1983) (leaf
formation and death); Langer (1963), Langer et al.
(1964), Garwood (1969), and Korte (1986) (tiller
population demography); and Garwood (1967),
Caradus & Evans (1977), and Matthew (1992) (root
dynamics). Although the reasons for studying these
different processes separately have probably been
logistical rather than philosophical, the practice of
focusing on a particular sward process in major
studies has resulted in a lack of attention to
understanding the ways these processes interrelate.
Such understanding is of increasing importance, in
order to both understand the grass tiller as a
functional unit and provide an accurate represent-
ation for modelling purposes.

The most commonly used framework for
evaluating the balance between respective processes
of leaf, tiller, and root production has been to
calculate a so-called site filling ratio (F;). This
concept was first introduced by Davies (1974) in
order to gain a measure of comparative tiller
production following differing defoliation regimes,
and has since been extended to cover other ratios
including a root:leaf (F,;) and a root:tiller (F) ratio
(Hunt & Thomas 1985). More recently, there has
been detailed mathematical analysis of properties
of site-filling ratios (Neuteboom & Lantinga 1989)
and application of the concept in modelling plant
development (Van Loo 1992).

Morphologically, the grass tiller has a segmental
organisation, new segments known as phytomers
being formed at regular intervals at the apical
meristem (Sharman 1947; Davies 1977, Jewiss






