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ABSTRACT 

Lovelock used a model of an idealised planet to demonstrate the stabilising effect of feedback on 
a population of daisies and environmental temperature. The equations he used represented a 
population model with only two steady states: no daisies present, or a stable population with 
monotonic damping. This paper investigates whether a similar result is obtained with a less 
stable population model. It was found that simple feedbacks, mediated by albedo and tem­
perature, or by C02 and the "greenhouse" effect, did not alter the basic properties of population 
models but could alter the stability regime within which a certain set of population parameters 
operated. Models of populations with discrete generations tended to be less stable with feedback 
while those with continuous growth were more stable. This confirms that Lovelock's result is not 
highly dependent on the type of population model. Adding environmental feedback to simple 
population models does not alter the basic properties of the models themselves but leads to a 
stabilisation of the whole system of environment plus population. 

1. Introduction 

Lovelock ( 1983) and Watson and Lovelock 
( 1983) showed how environmental feedback can 
lead to stabilization of the environment and of 
population size using a simple equation to repre­
sent population growth. The example used was of 
an imaginary planet, termed "daisyworld", not dis­
similar to earth in terms of solar luminosity and 
temperature, but with just a single organism, a 
daisy. The colour of the daisies affects the albedo of 
the entire planet and therefore its temperature. 
With a temperature-dependent growth curve and 
species of different colours the planet's tem­
perature and the size of the daisy population is 
controlled over a wide range of solar luminosities. 
By testing the effects of different types of environ­
mental feedback on different population models, 
the present paper investigates how general is 
Lovelock's result. 

2. Methods 

The daisyworld model was extended to ensure 
that the system stabilised at each increment 
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(upwards or downwards) of solar luminosity. 
Environmental feedback, using the same tem­
perature equations as in daisyworld, were then 
added to different types of population model 
(May, 1981 ). Temperature feedback based on the 
effects of carbon dioxide released by the biota on 
greenhouse warming was also tested. 

There are two basic types of model for single 
populations: those based on discrete growth, nor­
mally applied to insects which have non-overlap­
ping generations, and those based on continuous 
increase, which have wider application. Simple 
examples of these are considered, as well as a 
model of competition between two species with 
continuous growth. 

3. Results 

3.1. Daisyworld 

Some extensions of the basic results of the 
"daisyworld" model of Watson and Lovelock 
( 1983) are given here, but for a full description of 
the model reference should be made to the original 














