Figure 1. Mature and
vigorous Cabernet franc
. vineyard under-vine
* ground was managed as
bare soil with
Glyphosate (a) and as
covered with native
vegetation (b), Chicory
(c), Tillage Radish (d),
Fescue (e) and Alfalfa (f)
for year 2014 to 2016.

™~

: ko
L

ish

Alfalfa




&

<
2
S
©
o
o
00
®
=




Studying under-vine cover crops

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

e Soil moisture

* Soil nutrient " 'White Clo'\:/er
(Trifolium repens)

concentrations

* Physical soil properties:
bulk density, porosity,
penetration resistance

 Water infiltration rate

« Soil microbiome ¥ “Clyphosate W ' Natural Vegetation'




Drainage lysimeters to collect leachate

Between-vine Placement

PVC access pipe
to bottom of lysimeter

RowA ~_

= ‘ Collection station

Lysimeter In Row B,
N down the slope

Soil moisture probe
Flexible black /
Drainage pipe U\
‘ Collection bottle

(below grade)



Lysimeter installation




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



Total Nitrogen (mg N/L)

Nitrogen in leachate
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Total Nitrogen concentrations in leachate water

CULT=Cultivation, GLY=Glyphosate, NV= Natural Vegetation, WC=White Clover.
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Dissolved organic carbon in leachate
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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

Most leaching
(>1ppb) from

80 . Glyphosate
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Metabolites as a trap for
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CULT GLY NV wce
Under-Vine Treatment

% Leachate Samples with
Detectable Concentration

% Leachate Samples with Detectable Concentrations (>1ppb) of Imidacloprid and its metabolites.
CULT=Cultivation, GLY=Glyphosate, NV= Natural Vegetation, WC=White Clover.



Soil respiration (4 years)
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Soil respiration (mg/g soil/week)

B CULT mGLY mNV mWC

CO, (mg/g soil/week) produced over six weeks of incubation. CULT=Cultivation,
GLY=Glyphosate, NV= Native Vegetation, WC=WHhite Clover.

Natural
Vegetation
improved soil
respiration



2015 2016 2015 2016 2015 2016 2015 2016

GLY 11.05 17.05 2.97 3.02 11,4172 0.89 39.5 29.3
NV 20.32* 21.47 3.13 3335 192 R332 60.8*  39.8*
TR 12.05 17.47 3:19 SR26 N NINGS 1.16 48.2 35.5
CHI 15.53 2254 3.36* 3.24* 158 1.09 46.6 33.8
FES 12.09 20.28 3.21 3.36% 1.33 1.56* 41.4 46.2%*
ALF 20.50% 2356 32:27* || 3:15 1.56 1.29* 47.8 41.4*

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 (4 years)
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% soil organic matter after four years.
CULT=Cultivation, GLY=Glyphosate, NV= Natural Vegetation, WC=White Clover.

Soil organic
matter was
lowest in
Cultivation,
highest in
White Clover



S - Soil microbiome
_ differed in NV
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Cultivation (CULT), Glyphosate (GLY) and Natural vegetation (NV) field treatments



Analyzing root growt
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Second year after UTCC establishment establishment
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Competition
resulted in
fewer roots in
shallow soil
layers, more
roots at
deeper layers



Bars
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Proportion of shoots

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



Yield Pruning weight Ravaz Index
Treatments kg/vine kg/vine

2015 2016 2015 2016 2015 2016
GLY 3.90 2.89 1.15 0.44 7.54 10.83
NV 4.11 5.80* 0.81 0.36 6.06 20.68
TR 4.74 5.12*  0.53* 0.34 10.51 18
CHI 5.22 3.03 0.40* 0.18* 17.34 18.21
FES 4.28 4.18 0.58* 036 8.20 13.15
ALF 4.61 2.88 0.86 0.35 13.55 14.06

* Indicates significantly different from GLY

Treatments decreased pruning weight
without decreasing vield






Summary of impact of under-vine cover crops
on vield 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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