
Erosion Assessment of Cultivated Histosols 
Using Caesium-137 Measurements

• Estimated annual erosion 
rates between 0.4 and 8.8 t/ha 
(average of 2.9 t/ha).

• Comparable to those of an 
ongoing study on the health 
of Quebec’s agricultural soils 
(average of 3.6 t/ha).

• The initial estimate, based on 
limited field measurements, 
was 4.1 - 54.6 t/ha.

Results suggest the need to adapt the fallout radionuclide methods for soil 
erosion assessment of cultivated histosols, focusing on the development of 
a conversion model adapted to their particular following antagonistic effects :
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• Drained histosols have a major importance for 
vegetable production in Quebec.

• Their drainage triggers 
rapid degradation due 
to oxidation of organic 
matter, erosion and 
compaction.2, 3

• This research aim to 
study the extent of 
their erosion using 
137Cs measurements, 
a method validated for mineral soils and natural 
peatlands. 4, 5

• 22 fields were bulk sampled (0 - 65 cm depth).

• Variations of 137Cs activity were converted to soils 
movements with Mass Balance One model.6

• Reference values obtained 
by relating 137Cs fallout to the 
average annual precipitation 
rate of the study area.7

• Relate erosion to (1) fields 
age, (2) wind exposure and (3) degree of humification, as 
well as (4) various characteristics related to erodibility.

• Surface (0 – 20 cm) soil samples analyzed for particle size 
distribution, organic matter content and humification.
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• Erosion rates decreased in fields with (a) cropping 
history < 25 years, (b) higher degree of humification 
and (c)  important protection from winds.

• Soil loss increased with the organic matter content 
(d) and decreased with the mean weighted diameter 
of particles (e).

Net effect of the two previous points on how to set the enrichment ratio of 

eroded sediments used in conversion models.

1 Concentration of 137Cs in the surface layer due to oxidation of organic matter 

can result in a lower soil loss for a given inventory variation.
Densification over time, so a variation of 137Cs could correspond to higher soil 

loss.
2

3

Abstract No. 68

Alexis Gloutney - M. Sc. (UL)1, Claude Bernard - Ph. D. (IRDA)2, Jacynthe Dessureault-Rompré - agr., Ph. D. (UL)1

alexis.gloutney.1@ulaval.ca, claude.bernard@irda.qc.ca, Jacynthe.Dessureault-Rompre@fsaa.ulaval.ca
1 Soil and Agri-Food Engineering Department, Laval University (UL), 2480 Boulevard Hochelaga, G1V 0A6, Quebec City, QC, Canada
2 Research and Development Institute for the Agri-Environment (IRDA), 2700 Rue Einstein, G1P 3W8, Quebec City, QC, Canada

1


