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Today’s Discussion 

01 What is Soil Health and why 
is it important for grape 
production?

02 How to manage for building 
healthy vineyard soils?

03 How to assess soil health in 
vineyards?



Image:  (a) Soil erosion at end of vineyard rows. (b) Soil erosion in newly planted vineyard (Figure 2 from Roy et al., 2017.)

Why study Soil Health?



Image:  (a) Soil erosion at end of vineyard rows. (b) Soil erosion in newly planted vineyard (Figure 2 from Roy et al., 2017.)

Vineyard soils in Mediterranean & semi-arid 
regions are strongly susceptible to erosion and 
degradation . Battany et al., 2000, Smith et al., 2008

https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1085%28200005%2914%3A7%3C1289%3A%3AAID-HYP43%3E3.0.CO%3B2-R?casa_token=7w7WhMQy42UAAAAA%3A0gbMDormZmvLcS7ujyxpt-NU9I1bqcHL2aT3GpBZR0JgsA6Dp4LadIAKEEeH5gw0yUROSgsGkqZxR5M
https://hilgardia.ucanr.edu/fileaccess.cfm?article=168922&p=BEZKDH


Healthy 
Soils 
create 
resilient 
vineyards

Source: Justin Sullivan, BBC news



What is Soil Health?



Lazcano et al., 2020



What is soil health 
for vineyards?

AVF Grant to study vineyard soil 

health in:

• Napa Valley

• Paso Robles

• Lodi



What is soil health 
for vineyards?

Goals: 

1. Understand motivations, actions and 
barriers related to soil health 
management

2. Assess the variability of soil health 
indicators across soil types



Perceptions on vineyard soil health
Goal 1: Grape Grower Semi-structured Interviews – Napa Valley 

Balanced
Soil life

Sufficient nutrients
Soil microbes

Sufficient water

infiltration

aeration

Organic matter

Healthy vines

Minimal 
inputs

Self sustaining

Strong 
structure

Healthy cover

No erosion

Gonzalez-Maldonado et al., (in preparation)

• Summer 2020

• 16 interviews

• Zoom

• Inductive Coding
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• Vigor control

• Medium - low fertility (N)

• Soil Physical Properties

• Coarse soil texture

• Good infiltration

• Sufficient water 
retention



balanced, resilient and 
sustainable

Results: a healthy vineyard soil is

Gonzalez-Maldonado et al., (in preparation)



How can 
we manage 
for healthy 
vineyard 
soils?

Reducing Disturbance
No-till or reduced tillage

Increasing Soil Organic Matter
Composts

Increasing Biodiversity: 
Maintaining living plant cover
Cover crops or natural cover

01

02

03



Increasing Soil Organic Matter

How can we manage for healthy vineyard soils?

Compost application 
increases nutrients in 
the soil but benefits vine 
health and doesn’t have 
negative impacts in vine 
balance and grape 
quality (Wilson et al., 2021).



Reducing Disturbance

How can we manage for healthy vineyard soils?

Benefits of no-till are mostly 
observed in long-term trials (Melero et 

al., 2018, Gonzalez-Maldonado et al., in preparation).

Mowing instead of tilling can 
benefit pigment accumulation in 
red winegrapes (Lee and Steenwerth 2013)



Increasing Biodiversity: Maintaining living 
plant cover

How can we manage for healthy vineyard soils?

Can promote increased juice soluble solids, 
anthocyanins, and other phenolic components 
and decreased titratable acidity and pH in wine 
grapes (Guerra and Steenwerth 2012).

Increases organic matter and microbial functions 
(Lee and Steenwerth 2008)

Can benefit water use efficiency in vineyards 
(Novara et al., 2021)



How to 
Assess Soil 
Health in 
Vineyards

Physical

ChemicalBiological

Soil 
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How to 
Assess Soil 
Health in 
Vineyards

1. Soil sampling and testing

1. Soil sampling and testing

2. Observation



How to Assess Soil Health in Vineyards

Soil Organic Matter
ObservationLab testing

1. SOM %

Combustion at 500℃

2. Active Carbon (POXC)

Imagen: globalsoilbiodiversity.org

Dispersion and 
separation of soil 

particles through a  
53mm sieve

Oxidation with potassium
permanganate

3. POM y MAOM



How to Assess Soil Health in Vineyards

Soil Physical Properties
Aggregate stability – slake test

Bulk Density

InfiltrationPenetration Resistance

Image: agcrops.osu.edu

Image: soils.vidacycle.com



How to Assess Soil Health in Vineyards

Soil Chemical Properties

Nutrients (N, P, K, +)

pH and salinity
Nutrient Deficiencies

Lab testing

A & L WESTERN AGRICULTURAL LABORATORIES
1311 WOODLAND AVE #1   �   MODESTO, CALIFORNIA  95351   �   (209) 529-4080   �   FAX (209) 529-4736

REPORT NUMBER: 15-285-047 CLIENT NO: 4349

SEND TO: CAL POLY - FARM SHOP/K PIPER SUBMITTED BY:                               
1 GRAND AVE                             GROWER:
SAN LUIS OBISPO,  CA 93407     

Graphical Soil Analysis Report
      DATE OF REPORT: LAB NO: SAMPLE ID: CC16      PAGE: 5
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   Phoebe Gordon, PhD
  A & L WESTERN LABORATORIES, INC.
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"Our reports and letters are for the exclusive and confidential use of our clients, and may not be reproduced in whole or in part, nor may any reference be made to the work, the result or the company in any advertising, 
news release, or other public announcements without obtaining our prior written authorization."  The yield of any crop is controlled by many factors in additions to nutrition.  While these recommendations are based on 
agronomic research and experience, they DO NOT GUARANTEE the achievement of satisfactory performance.  © Copyright 1994 A & L WESTERN LABORATORIES, INC.
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Image:UC ANR



How to Assess Soil Health in Vineyards

Soil Biological Properties

Microbial diversity (DNA 
sequencing, PLFAs)

Microbial respiration

Extracellular enzymes

Microbial Biomass Carbon

Cotton Test

Lab testing Observation

Image: extension.sdstate.edu



Figure: Chansotheary Dang

Soil microorganisms drive essential soil processes



Vineyard Soil Health Challenges

Drastic climate changes

High variability of soil types

Combined factors

We need more information about 
sustainable/regenerative practices

High variability of biological indicators



Benefits of managing for Soil Health
Creates vineyard resiliency

Reduces inorganic inputs

Promote expression of Terroir 
(Lazcano et al., 2020)

Positive effects in grape production

Reduces erosion

Lazcano et al., 2020

Enhances soil ecosystem services



Thank you!
Questions?
Noely Gonzalez-Maldonado
ngonzalezmaldonado@ucdavis.edu

https://lazcano.faculty.ucdavis.edu

mailto:ngonzalezmaldonado@ucdavis.edu
https://lazcano.faculty.ucdavis.edu/

