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Background

• Different under-vine management techniques in viticulture
• Herbicides: traditional management
• Cultivation or spontaneous vegetation: options for organic producers and trend away 

from glyphosate use

• Studies in vineyards in Europe & U.S. indicate:
• Less use of herbicides leads to more plant and insect species diversity in vineyards (eg.

Bruggisser et al., 2010; Guzmán et al., 2019)

• Less use of cultivation leads to higher soil organic carbon and plant available nitrogen 
(eg. Ingels et al., 2005; Peregrina et al., 2012)

• Impact on grapevine production is variable (eg. Guerra and Steenwerth, 2012)

• What about the effects of under-vine management at the 
commercial level in South Australia?



Sites

• 2 commercial sites: McLaren 
Vale and Eden Valley

• Under-vine management 
techniques used consistently 
for at least 5 seasons
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Soil Type: Silty loam Soil Type: Loamy sand
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Methods

• Measurements taken for 
2020-2021 season:
• Soil physiochemistry

• Soil structure

• Plant surveys

• Leaf area index

• Stem water potential

• Chlorophyll content

• Yield

• Must analyses at vintage



Results



Soil Carbon and Nitrogen
Eden Valley: No differences
McLaren Vale: OC and TN higher in SV



Soil Structure
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Eden Valley: No differences 
McLaren Vale: WI faster in SV, no difference in BD



Soil Gravimetric Water Content

Eden Valley: 
Herbicide was wetter 
early in season, then 

treatments converged 
at vintage

McLaren Vale: 
Spontaneous vegetation 

was wetter early in 
season, then 

treatments converged 
at vintage



Water Infiltration vs. Under-Vine Biomass

(grams/0.25 m2) 

Eden Valley: Increasing UV biomass did not 
result in faster WI rate

McLaren Vale: Increasing UV biomass lead to 
faster WI rate



Stem Water Potential

Eden Valley: 
Treatments were fairly 
similar, with Herbicide 
starting out the season 

with higher SWP

McLaren Vale: 
Spontaneous vegetation 

demonstrated higher 
SWP the entire season



Grapevine Yield
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Eden Valley: No difference in bunch weight, H had higher vine yield
McLaren Vale: SV had higher bunch weight and vine yield



TSS, pH, TA
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Eden Valley: SV had higher TSS, H had higher pH and TA
McLaren Vale: No difference



Phenolics
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Eden Valley: SV had higher phenolics and anthocyanins
McLaren Vale: No difference



Summary and Conclusions

• Soil type and environment played a 
significant role with the sites behaving very 
differently

• Grapevine water stress was related to water 
infiltration rate

• With higher water stress in Cultivation 
treatment, there were lower yields and 13-C 
isotope in McLaren Vale

• With lower yields in SV treatment in Eden 
Valley, there was lower pH and TA, as well as 
higher phenolics, anthocyanins and TSS



Outlook

• More seasons and more sites 
needed to make inferences for 
different regions and growing 
conditions

• Potential of shifting from higher 
intensity practices to less intensive 
practices 

• Opportunity cost of production 
goals vs. environmental benefits for 
consideration 
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