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Study	DesignStudying	under‐vine	cover	crops

White	Clover
(Trifolium	repens) Cultivation

Glyphosate Natural Vegetation

• Leachate:	analysis	of	DOC,	
total	N,	imidacloprid
concentration

• Soil	moisture

• Soil	nutrient	

concentrations	

• Physical	soil	properties:	

bulk	density,	porosity,	

penetration	resistance

• Water	infiltration	rate

• Soil	microbiome



Drainage	Lysimeter	DesignDrainage	lysimeters to	collect	leachate



Lysimeter	and	Moisture	Probe	Placement
Lysimeter installation



Mid‐Day	Soil	Moisture

Soil	water	content	(g/cm3)	under	four	under‐vine	treatments.
CULT=Cultivation,	GLY=Glyphosate,	NV=	Natural	Vegetation,	WC=White	Clover.

two irrigation events
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Nitrogen	in	leachate
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Total	Nitrogen	concentrations	in	leachate	water
CULT=Cultivation,	GLY=Glyphosate,	NV=	Natural	Vegetation,	WC=White	Clover.

N leaching 
from White 
clover and 
Glyphosate 
plots



Dissolved	organic	carbon	in	leachate

Dissolved	Organic	Carbon	(DOC)	concentrations	in	leachate	water
CULT=Cultivation,	GLY=Glyphosate,	NV=	Natural	Vegetation,	WC=White	Clover.
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Imidacloprid	and	its	metabolites	
Occurrence	in	leachate	samples
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%	Leachate	Samples	with	Detectable	Concentrations	(>1ppb)	of	Imidacloprid	and	its	metabolites.	
CULT=Cultivation,	GLY=Glyphosate,	NV=	Natural	Vegetation,	WC=White	Clover.

Most leaching 
(>1ppb) from 
Glyphosate

But did Natural 
Vegetation act 
as a trap for 
imidacloprid? 



%	Soil	Organic	Matter
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Soil respiration (4 years)
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CO2	(mg/g	soil/week)	produced	over	six	weeks	of	incubation.	CULT=Cultivation,	
GLY=Glyphosate,	NV=	Native	Vegetation,	WC=White	Clover.

Natural 
Vegetation 
improved soil 
respiration



GLY=Glyphosate,	NV=	Natural	Vegetation,	TR	=	Tillage	Radish,	CHI	=	Chicory,	FES	=	Fescue,	ALF	=	alfalfa
*	Indicates	significantly	different	from	GLY

Glyphosate had lowest aggregate stability, 
OM, microbial respiration, mineralizability



%	Soil	Organic	Matter

%	soil	organic	matter	after	four	years.	
CULT=Cultivation,	GLY=Glyphosate,	NV=	Natural	Vegetation,	WC=White	Clover.
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Principal coordinates analysis (PCoA) ordinations of soil  fungal microbiota
Cultivation (CULT), Glyphosate (GLY) and Natural vegetation (NV) field treatments

Soil microbiome 
differed in NV 
compared to GLY 
and CULT

Venn diagram of the total 
number of fungal OTUs 
detected in the soil 



Video camera in tube

Clear observation tube

Minirhizotron system

Photo credit: A. Lakso

June July August

Analyzing root growth

Data collection



Competition 
resulted in 
fewer roots in 
shallow soil 
layers, more 
roots at 
deeper layers



Stem water 
potential –
Minor 
differences 
due to cover 
crops except 
during 
drought

Ba
rs



Shoot length
Proportion of shoots 
with laterals

Chicory reduced average shoot length and the proportion of shoots 
with laterals compared to glyphosate



Treatments decreased pruning weight 
without decreasing yield

* Indicates significantly different from GLY





Summary of impact of under‐vine cover crops 
on yield and pruning weight
Little to no impact Moderate impact Significant impact
Buckwheat Tillage Radish Chicory
Rosette‐forming turnip Alfalfa Annual Ryegrass

Fescue
Natural vegetation

Recommendation: If using an under‐vine cover crop, 
track yield and pruning weight on sentinel vines





Potential challenges in vinifera: 
Trunk renewal

Moving for spraying
Copper toxicity
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