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Text S3. Simulation algorithm

Simulations must account for both types of event that can affect the disease status of

individual plants.

1. “Epidemiological”. Transitions due to the spread of disease, i.e. infection (affects

susceptible plants) or emergence of infectivity/symptoms (affects exposed plants).

These transitions occur at rates depending on the current state of the system.

2. “Human-mediated”. Transitions due to control intervention, i.e. removal (of symp-

tomatic plants). These transitions (potentially) occur every ∆ units of time, where

∆ is the roguing interval.

Timing of epidemiological transitions was determined using the (direct) Gillespie algo-

rithm [1]. A single epidemiological event occurs at overall rate given by the sum of the

rates of the individual events, i.e. i) infection, which occurs at rate φi for each uninfected

host i, and ii) emergence of infectivity, which occurs at rate ρ for each exposed host. If

ΩS is the set of susceptible hosts, and ΩE the set of exposed hosts, the total rate of any

epidemiological transition is therefore Υ =
∑

i∈ΩS
φi + |ΩE|ρ, where |ΩE| is the number

of exposed hosts. A sample from an exponential distribution with rate parameter Υ leads

to the delay, t∗, after which the next such event would occur if the system were to remain

unperturbed.

If an epidemiological event is scheduled to occur before any potential removal of hosts

due to control (which happens on a regular schedule every ∆ units of time), the epidemi-

ological event actually occurs after a delay of t∗ units of time, and the identity of the

host that transitions is determined randomly in proportion to the rates of the individual

events that constitute Υ. If, however, a potential removal and so change in rates due to

a perturbation is scheduled for time te, with te < t+ t∗, where t is the current time, then
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the host is removed and the rates simply updated. A new value of Υ and in turn t∗ is

then determined, after updating the current time to be t = te. This procedure generates

a statistically correct trajectory since all epidemiological events follow exponential dis-

tributions in our model [2], and so waiting times are independent of any time that has

already passed.
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