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Weed seed predation by carabids can help to 
regulate weeds in arable cropping systems
Laurène Perthame, Sandrine Petit & Nathalie Colbach Agroécologie, INRAE, Institut Agro, Univ. Bourgogne, Dijon, France

Aim Model & evaluate weed seed predation by carabids in contrasting cropping systems

Context Weeds = harmful for crop production & essential for biodiversity
Herbicide use must be reduced because of environmental & health issues

Amara similata © C. Schott

Step 1: Complete the mechanistic FLORSYS model from experiments & literature
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Step 2: Compare simulations with and without predation to independent field observations

Weed seed bank 1999

Soil characteristics 1999

Weather records 

1999-2013

(Colbach et al, 

2014)

Pas de 

temps 

journalier

(Colbach et al, 

2014)

Pas de 

temps 

journalier

Weed & 

crop

records 

1999-2013
10 cropping systems

(rotation, management) 

1999-2013
Daily seeds & plants

With predation

Q2: Impact of 
predation on weed

dynamics and effects?

Daily seeds & plants
Without predation

INRAE Djion-Epoisses experimental station (47.23, 5.09, 210 m asl)

Q1:
Predation
improves

predictions
?

Nathalie.Colbach@inrae.fr

www6.inrae.fr/projet-copraa/
be-creative.hub.inrae.fr 

Result 1: Predation reduces
overestimation of weed variables

Result 2: Predation can at times reduce weed harmfulness

Variable 
Prediction bias$ Correlation 

simulated vs 
observed 

Without 
predation 

With 
predation 

Weed density 
(plants  m-²) 

R
o
ta

ti
o
n

 
m

e
a
n

 17% 12% 0.60 

S
p
e

a
rm

a
n
 c

o
rr

. 

Weed biomass 
(g m-²) 

30% 16% 0.69 

Weed seed bank 
(seeds m-²) 

A
t 
a
 g

iv
e

n
 

d
a
te

 22% 17% 0.56 

Crop biomass (g 
m-²) 

-1% -1% 0.68 

Crop yield (t ha-1) 7% 12% 0.84 ME 

 $ Relatively to the range of variation of observations ½[max+min observed values] 

ME = modelling efficiency
But effects of crops, management and weather are more influential

But crop yield is now more overestimated
Investigate other processes of biological
regulation (e.g., competition for soil ressources)

Simulate more diverse cropping systems to identify the 

conditions favouring weed regulation by seed predation

Crops & 

varieties

Management 

operations

Soil & daily

weather

Initial model version New predation submodel

With
predation

Without
predation
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