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Abstract: 
on Mathematical modelling of fungal growth and function
of fungal growth ranging across several orders of magnitude of spatial and temporal scales from the bio-
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INTRODUCTION

in the development of our understanding of the growth and 

mycelia, scale is expressed in an extreme manner: the 
indeterminate growth habit of fungi ensures that models may 
have to incorporate processes operating over scales ranging 

added when modelling physical and nutritional heterogeneity of 
the host environment and the resultant multifarious sensing and 
response events that media hyphal growth and thus determine 

by selecting a scale and developing appropriate models to 

as is now becoming apparent in other areas of biological 
research, a meaningful, systems-based understanding 

show-cased state-of-the-art mathematical and computational 

CONTRIBUTIONS

Davidson, who gave an overview of the main challenges 

of genetic and sub-cellular experimental data to large-scale 

ongoing work, which ranges from the bio-mechanics of hyphal 

is ideal for and perhaps necessary to 
of molecular genetics to a deeper understanding of the 
organism as a whole and its role in the host environment 

et al

 
continuous hybrid approach to modelling a fungal mycelium 

series of geometrically-unconstrained connected line segments 
used to represent individual hyphal, so that a mycelium 

Meškauskas et al
over a continuous and diffusing distribution of an external 
substrate, representing a combination of nutrients and minerals, 

through the network, undergoing both multi-directional diffusion 
and directed advection toward the unconnected ends of line 

et al
line segments are created through processes analogous to 

of new line segments are governed by local concentrations of 
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mathematically represented by a biased circular random walk 

The model was simulated in representations of homogeneous 

that the simulated networks display numerous features that are 

develop through an initially stochastic but then self-reinforcing 
cf et al.

Daniel Hofstadler discussed a model for the development 
of hyphal networks where the key focus was on tip sensing of 

was on modelling tip movement in more detailed, with network 

example, Meškauskas et al.
the model was tip-to-tip anastomosis that could be achieved 
by setting an appropriate tropism mediated by the internal 
supply of nutrients and spatio-temporal gradients of external 

et al.

A complementary study of network development was then 

within fungal networks is ecologically critical, but it is much 

The uptake of water and the maintenance of turgor pressure 

the translocation pathway through either localised exudation 
Serpula lacrymans

et al

networks, a mathematical model based on circuit theory has 
been developed, and applied to three empirical networks of 
Phanerochaete velutina
where each edge has a measured volume, the model was 

measured changes in volume, under the assumptions that: 

et al.
The focus then shifted to lower spatial scales, but 

fungal thalli grow by extension at hyphal tips, and by the 

et al
growing species, like Neurospora crassa, he explained that 
hyphae grow too fast to be populated by nuclei produced by 

mitosis distributed throughout the entire thallus, and migrate 
to the growing periphery of the thallus at speeds that may 

-1 et al.,
heterokarya in which nuclei are histone H1 differentially 

behind the growing front of the colony, in fact much further 

that nuclei within a single thallus may be genetically diverse 

may facilitate a mixing of nuclei during their transport to the 
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Fig. 1. A simulated mycelial network expands from a nutrient source 
at the centre of the domain and is shown after a representation of 

additional external substrate was augmented marginally beyond 
the biomass edge that promoted further growth not seen when the 
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his group to dissect how the network architecture might be 

Finally, Mark Fischer discussed the physics of spore 

viscosity causes the rapid deceleration of fungal spores and 

Re

terminal velocity of free-falling spores and other instances 
of low Reynolds number motion Re

Re, more complex models have been 
devised to determine drag but none have been evaluated 

Fischer et al.
et al.

Fig. 2. Phabaerochaete velutina
P. velutina
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data obtained from ultra-high-speed video recordings and 

et al. et al et al
Fischer et al.

provide a much better match to measured distances than 

distances, from microscopic mushroom ballistospores 
discharged at <1 ms
macroscopic sporangia of Pilobolus
ms

Sphaerobolus 

launch speed and discharge distance much better than the 
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et al.

observed discharge distance and the predicted discharge distance based on the observed launch speed were calculated using two drag models: 

Armillaria and Gymnosporangium
overestimates

 for Pilobolus vs Pilobolus
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