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ABSTRACT

The presence of earthworm burrows in soil has been shown to increase gas diffusion in the
soil depth (Kretzschmar and Monestiez, 1992). One of the suspected effects of burrow ar-
rangement on gas diffusion is addressed by the estimation of weighted distances in the burrow
system assuming much quicker diffusion through the burro\vs than in the surrounding soil. The
simulations used in previous papers (Monestiez and Kretzschmar, 1989; 1992) were based on
Poisson distribution of fibres and on a hypothesis of independence between length and ori-
entation. The present paper focuses on applicability of these assumptions to natural burrow
systems. Considering a burro\v system as a three-dimensional fibre process, independence as-
sumption of positions of the uppermost points of the fibres was tested using a Monte-Carlo
procedure. The latter has been performed conditionally to the empirical distribution of fibre
length and orientation. The criterion was based on the weighted distance distribution that is
sensitive enough local interactions between fibres. The tests were applied to several natural
burrow systems which were described through geometrical characteristics (Kretzschmar, 1988;
Kretzschmar and Monestiez, 1987) and showed seasonal variations due to earthworm activities.
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INTRODUCTION

The porosity created by earthworm activity in soil represents a small part of the total
porosity but plays an important role in soil and plant respiration and leads to significantly
increased gas transfer in soils. The pores resulting from the earthworm activity look like
thin cylinders and are usually not connected.
However, even if the pores are not connected, the pore system functions as a network.
This property leads us to model it as a network and to define preferential paths inside the
soil using the pores. A weighted distance along this paths was defined and and found to
be in quantitative agreement with diffusion measurements (Kretzschmar and Monestiez,
1992)..
The previous simulations experiments utilizing this distance and the related geometrical
patterns (Monestiez and Kretzschmar, 1989; 1992) were based on Poisson boolean pro-
cesses of fibres, i. e., on a hypothesis of independence between length, orientation and
location of individual fibres.












