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Glyphosate use has increased
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~ 8-fold increase in 
glyphosate usage since 1990



Glyphosate sensitivity is heritable

Reduced glyphosate sensitivity in blackgrass 
is heritable, and responds to selection:

Davies and Neve (2017) Inter-population variability 
and adaptive potential for reduced glyphosate 
sensitivity in Alopecurus myosuroides.



Populations have variable sensitivity

Variable % survival at 
lower dose

High survival is not 
clustered in any one 
geographic location

LD50 values ranging 
from 230 – 470 g ha-1

% survival540 g ha-1 405 g ha-1



Mixed model regression

Glyphosate use is the 
strongest predictor of 
the LD50.

Management factor Effect P value 

Population size and cultivation
Blackgrass abundance -0.007 0.188 ns

Proportion autumn sown 0.408 0.512 ns

Blackgrass emergence 0.270 0.029 *

Cultivation score 0.150 0.649 ns

Herbicide usage

Glyphosate use 0.452 0.007 **

HRAC turnover 0.164 0.147 ns

HRAC diversity -0.126 0.462 ns

HRAC mixing -0.092 0.765 ns

Herbicide resistance

Atl Survival PC 0.277 0.088 ns

Cyc Survival PC -0.330 0.084 ns

Fen Survival PC 0.170 0.209 ns

R2 marginal: 0.240 R2 conditional: 0.565




