
Vineyard floor management across landscapes affects soil 
carbon, water infiltration, and plant communities
Merek M. Kesser, Roberta De Bei, Timothy R. Cavagnaro, and Cassandra Collins

The University of Adelaide, School of Agriculture, Food & Wine, Waite Research 

Institute, PMB 1 Glen Osmond, 5064 South Australia, Australia

Introduction

Methods

Conclusion

Aim

Results

• Vineyard floor management practices refer to the management of soil and

vineyard floor plants, often referred to as “weeds,” if undesirable.

• How these practices impact the landscape in regards to soil health and

biodiversity are of primary interest in areas characterised by high vineyard

density such as many regions of South Australia.

• Reduced soil tillage and herbicide-use may lead to greater market access

by marketing as sustainable (Schaufele and Hamm, 2017).

• More complete and consistent plant coverage on the soil throughout the

year can lend beneficial ecosystem services including improving soil

nutrient cycling, soil structural attributes, soil water holding capacity, and

enhancing vineyard biodiversity (Vanden Heuvel and Centinari, 2021).

In this study we aimed to assess the landscape effects of managing

vineyards with different intensities of herbicide-use and/or tillage on soil

properties and plant communities in both the mid-row and under-vine areas.

Twenty-four commercial vineyards and four unmanaged native sites were

chosen in the Barossa and McLaren Vale regions of South Australia. The

sites were split into three groups based on their intensity of floor

management practices for analysis purposes.
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• Under-vine row: 0 

passes of herbicides 

or tillage per year.

• Mid-row: Permanent 

sward managed by 

mowing or grazing.

• Under-vine row: 2-4 

passes of herbicides 

or tillage per year.

• Mid-row: Cover crops 

or permanent sward 

managed by tillage or 

mowing.

• Bulk density and water infiltration. 

• EC, pH, plant-available P and N, organic C.
• Species identification and percent coverage.

• Species richness and biomass.

• Multiple yearly passes of 

tillage or herbicides in 

the high-intensity 

vineyards reduced the 

plant species richness 

and biomass in the 

under-vine row (Fig. 3).

• Management intensities 

in the mid-row did not 

impact plant species 

richness or biomass 

(Fig. 3).

• Tillage and herbicides 

used in the under-vine 

row act as filters for 

plant species, 

eliminating those that 

cannot survive their 

mode of action (Kazakou

et al., 2016).
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Intensity

• Under-vine row: 1 

pass of herbicides or 

tillage per year.

• Mid-row: Permanent 

sward managed by 

mowing or grazing.

Plants

Soil

Figure 1. Photos of (A) High, (B) medium, and (C) low intensity; and (D) native sites included in the study. 

Figure 2 (Left). Plant surveys conducted with 1m2

wooden frames in the mid-rows and under-vine

rows during winter, spring, summer and autumn

from 2020-2021.

Figure 3. (A) Plant species richness and (B) plant biomass in

the mid-rows and under-vine rows. High (n = 9), medium (n =

8), and low (n = 7). Significance indicated at p < 0.05.

Figure 5 (Left). (A) Soil organic carbon

and (B) water infiltration in relation to %

clay in the soil of mid-rows and under-

vine rows. High (n = 9), medium (n = 8),

low (n = 7), or native (n = 4)..

Relationships were calculated using a

linear R2 function.

A

• Low-intensity floor 

management practices to 

maintain complete plant 

coverage in the under-vine 

rows may prove beneficial to 

increase plant diversity, soil 

organic carbon, and water 

infiltration rates, particularly 

in vineyard sites with higher 

clay contents. 

• High mid-row management 

intensity only reduces plant 

species richness and may 

reduce soil organic carbon, 

but does not seem to impact 

water infiltration.
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Figure 4. (A) Soil organic carbon and (B) water infiltration in the

mid-rows and under-vine rows. High (n = 9), medium (n = 8),

and low (n = 7). Significance indicated at p < 0.05.
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• When soil texture was 

taken into account, the low-

intensity under-vine 

management improved soil 

organic carbon, while high-

intensity management 

reduced it (Fig. 5). 

• Water infiltration was 

highest in the under-vine 

rows of the low-intensity 

managed sites, while under 

high-intensity management, 

it was poorest (Figs. 4, 5).

• Soil texture is a good 

indicator of carbon and 

water infiltration potential in 

low-intensity sites, both of 

which increased with higher 

% clay (Fig. 5).


