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RELATIVE GROWTH RATES AND PLANT ALLOCATION PATTERNS

Shipley and Peters (1990) suggested that the results of their study of seedling
growth rates and biomass partitioning could test some recent theoretical predic-
tions (Tilman 1988). Their desire to test theory and the rapidity with which they
did so are gratifying. I commend them, also, for publishing a table of their actual
data, which allows for further analyses. I offer three comments on their results.
First, although their results are interesting, they misinterpreted aspects of my
theory and have thus not refuted it. Second, their data contradict numerous pub-
lished relationships between morphology and relative growth rate (RGR; see re-
view in Poorter 1989), perhaps because of methodological problems (Poorter and
Lambers 1991). Third, further analysis of their data, presented below, shows that
the maximal growth rates they observed are highly dependent on the habitat
affinities of the species.

Shipley and Peters said that their results failed to support what they asserted
was an essential assumption of my theory of plant allocation and competition and
thus rejected the theory. However, Shipley and Peters (1990, p. 139) were incor-
rect in asserting that it is a *‘fundamental assumption of Tilman’s model . . . that
the maximum relative growth rate of a plant is negatively correlated with the
ratio of the mass of its non-photosynthetic tissues to that of its photosynthetic
tissues.”” That relationship was not an assumption at all but a prediction of the
model for a case in which all individual plants were assumed to have similar
physiologies (Tilman 1988, pp. 55-56).

I supported this by deriving a simple model:

RGR,,, = P,[l — (S + R)/B] —r, (1)

where RGR,, is the maximal relative growth rate, P, is the maximal rate of
photosynthesis per unit leaf biomass, r is the respiration rate per unit biomass,
B is the total biomass of the individual plant, R is its root biomass, S is its stem
biomass, and leaf biomass (L) is L = B — § — R. I assumed that physiologies
were similar so as to mathematically explore the effects of plant morphology on
RGR,,, (Tilman 1988, p. 56). Given this restriction, RGRp,, is an increasing
function of leaf allocation, that is, RGR,,, = P,L/B — r. Contrary to the state-
ments of Shipley and Peters, the model can include physiological differences, and
it only predicts that RGR,,, will necessarily increase with leaf allocation for
plants with similar physiologies (equal P, and equal r). If the plant species being
compared differ as much or more in physiology as in morphology, a valid test of
the model would require measurement of both allocation patterns and physiology.

Shipley and Peters (1990) erred in equating leaf allocation with shoot allocation.
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