
4.1 Vegetation Management for Long-Term 
Productivity and Environmental Sustainability, and 
Enhancing Ecosystem Services in Canadian Semi-
Arid Vineyards

Dr. Mehdi Sharifi (PI), Dr. David Ensing (Co-PI)

Participants: Dr. Asim Renyard, Dr. Tom Forge, Dr. Lori Phillips, Dr. 
Jacynthe Masse, Dr. Ben-Min Chang, Dr. Jose Urbez Toress, Dr. 
Kevin Usher, Jesse MacDonald

Attribution: Presentation by AAFC Research Scientist, Mehdi Sharifi, © His Majesty the King 2026, 
licensed under CC-BY-NC 4.0 https://creativecommons.org/licenses/by-nc/4.0/legalcode

https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby-nc%2F4.0%2Flegalcode&data=05%7C02%7CDieter.Geesing%40gov.bc.ca%7C4483f74723864246c07f08de279c50a1%7C6fdb52003d0d4a8ab036d3685e359adc%7C0%7C0%7C638991749674730685%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=6tDIoOobpPHsx6I6Z1ST%2F1FbJ8MFjDKHXoS4DJZsoQM%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby-nc%2F4.0%2Flegalcode&data=05%7C02%7CDieter.Geesing%40gov.bc.ca%7C4483f74723864246c07f08de279c50a1%7C6fdb52003d0d4a8ab036d3685e359adc%7C0%7C0%7C638991749674730685%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=6tDIoOobpPHsx6I6Z1ST%2F1FbJ8MFjDKHXoS4DJZsoQM%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby-nc%2F4.0%2Flegalcode&data=05%7C02%7CDieter.Geesing%40gov.bc.ca%7C4483f74723864246c07f08de279c50a1%7C6fdb52003d0d4a8ab036d3685e359adc%7C0%7C0%7C638991749674730685%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=6tDIoOobpPHsx6I6Z1ST%2F1FbJ8MFjDKHXoS4DJZsoQM%3D&reserved=0


Cover Crop Goals for Vineyards
Category 1: Productivity and fruit quality

1 Yield

2 Fruit quality

Category 2: Soil chemical and biological

3 Improve soil health

4 Carbon sequestration

5 Improve soil fertility

6 Biological Nitrogen Fixation

7 Reduce nutrient losses (Nutrients scavenging)

Category 3: Soil physical

8 Reduce compaction

9 Reduce erosion and dust

10 Regulate soil moisture and temperature

Category 4: Visual and ecological

11 Enhance aesthetics

9 Enhanced biodiversity

Category 5: Biological control and water regulation

12 Reduce pest and diseases pressure

13 Bio fumigation (reduce soil born diseases and pest)

14 Suppress weeds/ Weed control

15 Regulate vine growth/ reduce vigour

Category 6: Revenue generation

16 Potential revenue generation
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Cover Cropping in Irrigated Vineyards

• Cover crops can improve soil health, particularly soil carbon and 
nitrogen dynamics.

• In irrigated vineyards, a key concern is potential competition 
between cover crops and grapevines for water and nutrients.

• The absence of significant differences in yield and yield quality 
between control and cover crop treatments is a positive outcome.

• These results suggest that cover crops can support sustainable 
soil management without negatively affecting vine performance.



Objectives

• Objective 1: Quantify existing vegetation and predictors and mechanisms of plant 
community assembly  

• Objective 2: Screen drought tolerant cover crops species for Canadian vineyards

• Objective 3: Quantify influence on wine grape productivity, physiology, and fruit quality 

• Objective 4: Quantifying influence on above- and below-ground co-benefits and costs
• 4.1 Quantification of pest and beneficial insect abundance and impact 

• 4.2 Soil borne pests (e.g. nematodes) and pathogens

• 4.3 Soil health

• Objective 5: Knowledge and technology transfer



Obj. 2 and 3. Participating Vineyards

Phased out in 2025

New (2026)

New (2026)Winter CC

Winter CC

Spring CC

Spring CC



Zone Spring 2025 Fall 2025
Sebastian Farm-33 Alley Fall Rye + Slender Wheatgrass Fall rye + winter Peas
Standard/Reduced Irrigation Fall Rye + Italian Ryegrass Fall rye + winter Peas

Fall Rye + Red Clover + Dutch White Clover Fall rye + winter Peas
Spontaneous vegetation (Control) Spontaneous vegetation (Control)

Diamondback
Standard/Reduced Irrigation Alley Sainfoin + Lentils Fall rye + winter Peas

Italian Ryegrass Fall rye + winter Peas
Field Peas Fall rye + winter Peas
Spontaneous vegetation (Control) Spontaneous vegetation (Control)

Le Vieux Pin
Standard/Reduced Irrigation

Alley Fall Rye + Kirk Crested Wheatgrass

Fall Rye+ Red clover + Dutch White clover
Spontaneous vegetation (Control)

Little Straw
Standard/Reduced Irrigation Alley Daikon Radish + Lentils

Daikon Radish + Field Peas
Spontaneous vegetation (Control)

Waldhof
Standard/Reduced Irrigation Alley Fall Rye + Slender Wheatgrass

Fall Rye + Italian Ryegrass
Fall Rye + Red clover  + Dutch White clover
Spontaneous vegetation (Control)

Row Lentils
Microclover
English Thyme
Control

Experimental Vineyards and Treatments



Cover Crop 
Species - 2026

Zone
Plant 
type Species

Growth 
rate

Drought 
tolerance Cold tolerance

Alley Grass
Italian ryegrass Medium M H

Legume
White clover Medium M M
Red clover Medium M M
Winter peas Fast M M
Field/Forage peas Fast M M
Sainfoin Slow H H

Nurse 
crop

Fall rye Fast H H
Triticale Fast H H

Row Legume Dutch white clover
Legume Microclover Slow M M
Legume Crimson clover Slow H M
Legume Lentils Fast H L
Grass Italian ryegrass Medium M H



2025 Season



Fall Activities



Winter Cover Crops – Feb 2026 (Sebastian Farm -33)



Winter Cover Crops – Feb 2026
(Diamondback Vineyards)



Obj. 2 and 3. Trista Algar (MSc project; Drs. Mehdi Sharifi, David Ensing and Ben-Min Change)
Measurements 

Yield and fruit quality 
parameters

Soil measurements: 
Nitrate and 

Ammonium, Total C 
and N, Active C and 

N fractions

Petiole and leaf 
blade N SPAD measurements

Physiological 
measurements: 

photosynthetic rate 
and stem water 

potential

Canopy temperature 
sensors (iButton 

sensors) 

Ground radiation 
sensors

Soil moisture and 
temperature sensors

Rodent activity Soil compaction 



Spring cover crop seeding



Waldhof Vineyards – Ovehead Irrigation
2025



WV-Cover crops dry biomass   *

Cover crops established well under both reduced and standard irrigation, except for wheatgrass 
and English thyme, which were excluded from the analysis.

Reduced Irrigation Standard Irrigation*



WV- YAN- Alley cover crops

The effect of alley cover crops on YAN was not significant; however, a trend toward higher YAN 
was observed in legume-based cover crops under standard irrigation.

Reduced Irrigation Standard Irrigation*



WV- YAN- Undervine cover crops

The effect of undervine cover crops on YAN was not significant; however, a trend toward higher 
YAN was observed in legume cover crops under standard irrigation.



WV- Yield- Alley cover crops

The effect of alley cover crops on YIELD was not significant; however, a trend toward higher 
YIELD was observed in legume cover crop under standard irrigation.

Reduced Irrigation Standard Irrigation*



WV-Yield- Undervine cover crop

The effect of undervine cover crops on YIELD was not significant; however, a trend toward 
higher YIELD was observed in lentils under standard irrigation.



WV-Yield- Alley cover crop
Reduced Irrigation Standard Irrigation*

The effect of alley cover crops on PRUNING weight was significant in reduced irrigation; 
however, lower PRUNING weights were measured in legume cover crop compared to others. 



WV-Pruning  weight- Undervine cover crop

The effect of undervine cover crops on Pruning weight was not significant.



Sebastian Farms 33 – Dual Irrigation
2025



SF- YAN- Alley cover crops
Reduced Irrigation Standard Irrigation*

The effect of alley cover crops on YAN was not significant; however, a trend toward lower YAN 
was observed in grass-based cover crops under both irrigations.



SF- Yield- Alley cover crops
Reduced Irrigation Standard Irrigation*

The effect of alley cover crops on YIELD was not significant; however, a trend toward lower 
YIELD was observed in grass cover crop under reduced irrigation.



SF- Yield- Alley cover crops
Reduced Irrigation Standard Irrigation*

The effect of alley cover crops on YIELD was significant in standard Irrigation; where, greater 
YIELD was observed in grass cover crop.



Le Vieux Pin Vineyards – Dual Irrigation
2025



LVP-Reduced and Standard NS. 
Reduced Irrigation Standard Irrigation



Diamondback Vineyards – Dual Irrigation

2025



DB-Reduced  and Standard NS.
Reduced Irrigation Standard Irrigation



Soil available N at harvest



Waldhof Vineyards- Row Cover Crops – Soil 
Nitrate (0-15 cm) at Harvest



Waldhof Vineyards- Alley Cover Crops X 
Irrigation – Soil Nitrate (15-30 cm) at Harvest



Waldhof Vineyards- Alley Cover Crops X Irrigation 
– Available Soil Nitrogen (15-30 cm) at Harvest



Sebastian Farms Vineyards- Alley Cover Crops X 
Irrigation –Soil Nitrate (0-15 cm) at Harvest



Sebastian Farms Vineyards- Alley Cover Crops X 
Irrigation –Available Soil Nitrogen (0-15 cm) at 
Harvest







Key Considerations for Cover Cropping in Irrigated Vineyards

• The main challenge for cover cropping in irrigated vineyards is successful 
establishment.
• Irrigation type and scheduling may need to be adjusted to support cover crop growth.

• Overhead or sprinkler irrigation, with shallow and more frequent applications, can improve 
establishment.

• Seeding date and seeding method are critical for successful cover crop performance.
• Companion crops can be used to support early establishment and improve cover crop 

success.
• Roller crimping may be a useful alternative to mowing for cover crop termination and 

residue management.

• With appropriate species selection and management, competition with 
grapevines can be minimized.

• Cover crop effects on soil and vine nitrogen status can be clearly detected.
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