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Summary: 

Recent reports show a decline in most of the Paso Robles Groundwater Basin since 1997 with levels decreasing greater than 70 feet in
sub regions (2). In addition to the increased water demand in the basin, winter rainfall in 2012 and 2013 was 54% and 72% less than the 60
year average respectively, exacerbating the existing strain on basin capacity. Almost all of the annual rainfall in the Paso Robles AVA falls
during the winter, and is essential for recharging basin reserves, contributing to plant available water, and leaching salts in soil. Emergency
ordinances and regulation of water use in the Paso Robles basin in 2013 have reinforced the need for water conservation efforts. Grape
producers represent the largest consumer of water in the Paso Robles Groundwater Basin. There is a strong desire for agricultural
producers in the basin to improve rainwater retention and reduce water consumption overall.

Due to the high susceptibility to soil erosion of farmed hillsides during rain events, cover crops are often planted during the winter in
vineyards in the Paso Robles AVA. The benefits of cover crops during the dormant season are well-documented, including reduced erosion
and nonpoint source pollution, increased soil organic matter, and improved infiltration of rainwater (3). Interviews with the five producer
collaborators in this proposal indicated that erosion control, water infiltration, and addition of organic matter to the soil were the top reasons
for planting cover crops in their vineyards.

Despite the benefits of cover cropping in vineyards, grape producers are increasingly concerned about net loss of soil moisture through
evapotranspiration by cover crops. A Vineyard Team survey of 50 Central Coast grape producers in 2013 indicated that quantity of water
available for irrigation of grapes is a top issue over the next five years. Conversations with producers in 2013 suggest that the drop in
groundwater levels, recent drought, and public perception of agricultural water use has influenced them to consider alternatives to planting
cover crops. Consequentially there is a risk of losing cover crop benefits.

Water loss through evapotranspiration by cover crops has been investigated in other winegrowing regions. For example, mowing of
inter-row fescue cover crop reduced evapotranspiration by 35-49% immediately after mowing, with a 20% reduction still in effect 19 days
after mowing (1). In another study, vineyard cover crops allowed to complete their growth cycle (vetch & ryegrass) consumed more water
(75mm in 36 days) than those stunted with herbicide just before bud break (4). The residue remaining from a dormant cover crop has also
been shown to reduce evaporative losses of soil water in the spring. Cultivated soil between vine rows lost 21.6% more water than those
with cover crop mulch residues and water conservation was observed in the surface soil, as well as in the subsoil (4). 
Data driven protocols for cover crop management with the goal of water conservation have not been developed in the Paso Robles AVA. In
working with producers in this project, we will evaluate cover crop species for their potential water use and identify those with potential for
lower water use and greater infiltration and retention of soil moisture from winter rain. Additionally, we will evaluate several methods for
terminating cover crops in the spring to reduce the net loss of basin water to evapotranspiration. In this project we will work with five
producers to determine how to best implement cover cropping practices in vineyards while minimizing consumption of stored winter
rainwater and improving moisture available to vines, ultimately conserving water in the Paso Robles Groundwater Basin.

The Vineyard Team has a 15-year history of successful grower based programs promoting innovative practices that protect human and
natural resources. The organization has tremendous credibility in the grower community and has demonstrated measurable changes in
behavior through its programs. The information obtained in this project has high potential to transfer to other crops in the Central Coast that
utilize winter cover crops. The results from the demonstration sites will be extended to a broader grower audience through a
well-established portfolio of outreach mechanisms including tailgate meetings, newsletters, fact sheets, presentations, trade publications,
email lists, website, and social media.

Producer Collaborators
Five producer collaborators have been identified for the purpose of this project. Their planted acres range from 60 to 2,000 and include
several soil types that are representative of the region. These producers plant cover crops in the winter season between vine rows,
however one of the producers voiced a concern regarding water loss by the cover crops and is considering omitting their use in future
dormant seasons. Others have terminated the cover crop by mowing or applying herbicides, but with no information regarding the
effectiveness of these treatments on water use.

The five producers want to continue using cover crop use with beneficial management practices to improve water efficiency. Several of the
producers are conducting informal evaluations of several cover crop species on their farms in 2013 and others have expressed an interest
in installing soil moisture sensors to begin testing the effects of cover crop termination on water use. Each collaborator has a long history of
involvement with the Vineyard Team and is committed to engaging with outreach activities for this and other Vineyard Team projects
involving water conservation and vineyard BMPs.
 

List of Objectives: 

1. Evaluate five cover crop species for their impact on water infiltration, soil moisture retention, and use of plant available water in the
vineyard. November – May, 2015-2016

a. Cover crop species will be compared to a non-cover cropped control in three of five sites using a split-block design with three replicate



treatments per block, on a 0.5 acre experimental block per site. A field plot example is provided as a supporting document. (November –
May)

b. Soil moisture will be logged with sensors at three depths in three replicate treatments per site.

c. Rooting depth and biomass will be measured for each cover crop. (March)

d. Water stress of grapevines will be measured by leaf porometer (stomatal conductance) and pressure bomb (leaf water potential) during
pre-irrigation growth period to determine cover crop treatment effects on irrigation commencement date. (April – May)

2. Evaluate treatments to suppress and terminate cover crops and their impact on water infiltration, soil moisture retention, and use of
plant available water in the vineyard. November – May, 2015-2016

a. Treatments to suppress or terminate a cover crop including mowing, chemical mowing (OMRI approved herbicide and a standard
systemic herbicide as a control). A cultivation soil treatment, undisturbed cover crop treatment, and a non-cropped “fallow” treatment will
serve as controls.

b. Suppression and termination of the cover crops will be tested at two of five sites, split-block design with three replicate treatments per
block using a split-block design with three replicate treatments per block, on a 0.5 acre experimental block per site. A field plot example is
provided as a supporting document. (November – May)

c. Additional data will be collected according to methods described in Objective 1, b-d.

3. Perform economic evaluation of vineyard floor management practices and document financial return on investment in terms of potential
water savings. May – June, 2016

4. Promote and maximize the adoption of beneficial practices by producers from the findings of this cover crop project and extended
through a well-established portfolio of outreach mechanisms including tailgate meetings, newsletters, email blast, website, social media,
fact sheets, presentations, and trade publications. January 2015 – December 2016

5. Measure adoption of water conservation practices identified in this project by survey of the producer audience who participate in tailgate
meetings, webinar, and online educational module. April 2016 – April 2017
 

Relevance to Sustainable Agriculture: 

Economic viability of any newly introduced farm management practice is essential for encouraging adoption by agricultural producers. A
2013 survey of grape producers in the Central Coast by the Vineyard Team shows water availability and cost to farm as two of the greatest
issues facing grape growers in the Central Coast in future years. Energy costs for operating well pumps represents a significant expense
for irrigated vineyards, thus reducing irrigation events can result in measurable energy savings. Furthermore, the maintenance of a cover
crop can result in improved soil fertility and potentially reduce fertilizer inputs. Vineyard floor management practices will be evaluated for
economic costs to growers including cost of cover crop suppression or termination treatments and potential financial returns on water and
energy conservation, based on pump operation time, equipment use, fuel costs, and labor inputs for each of the treatments in this project.
All possible methods to reduce net loss of water from the Paso Robles Groundwater Basin will contribute to the long term sustainability for
all stakeholders, including agricultural producers and the local community.

Cover cropping is considered to be an environmentally beneficial practice resulting in improved water infiltration, reduced rainwater runoff
and soil erosion, reduced nonpoint source pollution, increased soil organic matter, fertility, and carbon sequestration. Growers have already
responded to recent drought in 2010 and 2011 by reducing or eliminating planting of cover crops, with unknown consequences to future soil
stability and fertility. Treatments to terminate or suppress cover crops in this study will include a balance of methods adoptable by both
conventional and organic or sustainably certified vineyards. Vineyard floor management practices evaluated in this study will transfer over
to other crops in terms of soil moisture conservation from winter rains.

Agricultural producers share the same water resources used by public and private stakeholders in the basin and it is the social
responsibility of all stakeholders to conserve this finite resource. Farm practices that reduce net consumption of water within the basin
result in measurable conserved water for all regional stakeholders. Improving infiltration of water and reducing soil erosion and runoff can
reduce nonpoint source pollution and conserve valuable water reserves. Furthermore, the contribution of cover crops to soil stability and
fertility improves the potential to maintain and improve farming conditions for future generations.
 

Benefits and Impacts to Agriculture: 

Winter cover crops are commonly used in a wide range of perennial crops in California, including grapes, tree fruits, small fruits and other
specialty crops. Methods for selecting and managing cover crops in vineyards to increase infiltration and retention of winter rainwater and



reduce net water losses via evapotranspiration have a high potential for transfer to other crops throughout the Central Coast and other
parts of the state where rainfall and water resources are limited. Methods for suppressing and terminating winter cover crops in this study
are in line with no-till practices, increasingly adopted for their benefits of reduced labor and fuel inputs as well as increased carbon
sequestration, and are therefore transferable to numerous farming methods including organic and certified sustainable farming practices.

Delaying the onset of irrigation can potentially reduce the total number of irrigation events throughout the growing season, resulting in a
measurable reduction in applied water and the pump energy costs associated per ace of farmland. For example, a single early season
irrigation event to saturate the root zone in a vineyard can result applying up to one acre inch of water. Vine growth is most rapid in the
spring, and achieving the desired canopy size prior to bloom in vineyards is essential for establishing a canopy that will ripen fruit, therefore
irrigation amounts are generally greatest in the early season. Rainwater is also of better quality than much of the irrigation water in the
Paso Robles AVA, contributing to measurable reductions in salts accumulating in soil from groundwater irrigation. Vineyard floor
management practices will be evaluated for economic costs to growers including cost of cover crop suppression or termination treatments
and potential financial returns on water and energy conservation, based on pump operation time, equipment use, fuel costs, and labor
inputs for each of the treatments in this project. 
 

Educational Outreach Plan: 

The Vineyard Team has a robust and well attended technical outreach program with over 300 industry members representing more than
80,000 acres of grapes in the Central Coast and beyond. This cover crop project will be featured as part of the Vineyard Team annual
series of tailgate meetings. The vineyard locations for this project are located in close proximity to one another which will improve the
ability to visit multiple sites for a single tailgate meeting, capturing a diverse range of soil and site differences to improve knowledge
transfer by growers. Results will also be presented by Vineyard Team staff at the annual Sustainable Ag Expo and at additional industry
educational events, such as the American Society for Enology and Viticulture annual conference or other grower events.

The producer collaborators involved in this project proposal have a long history of participation with Vineyard Team outreach programs and
farm demonstrations. The technical program for the Vineyard Team will include producer collaborators in discussion panels at public
meetings and webinars to maximize their influence on other growers in the region. Furthermore, this project has been reviewed and
approved by the educational and outreach committee of the Vineyard Team, which consist of grape producers that have a long history of
supporting vineyard demonstrations and outreach on topics in sustainability to the broader grower community.

In addition to the one-on-one educational outreach methods described above, an online educational module will be created to summarize
the cover crop project and results with video of treatment methods and an interactive survey to record intention to adopt practices. The
module will be hosted on the Vineyard Team website and where it will be linked via newsletters, email, and social media including a blog,
Twitter, and Facebook including more than 10,000 combined followers. The module will steer growers to the fact sheets containing
protocols for adopting cover crop management strategies for water conservation.

Growers who participate in educational programs, tailgate meetings, webinars, and online educational modules are expected to increase
knowledge and awareness about how to choose cover crops that reduce net water loss from the basin, to measure water use by cover
crop, and to determine how to apply practices to suppress or terminate cover crops in order to conserve soil moisture and avoid unwanted
loss from the basin due to evapotranspiration, potentially delaying or eliminating an irrigation set for the season. Recommended practices
will be supported by an economic analysis of the costs associated with the recommended cover crop management practices and the
potential returns on investment in terms of water and energy savings.

 

Educational Materials to be Produced: 

The following educational materials will be produced by the Vineyard Team to provide clear interpretation of the project results and
encourage cover crop selection and management practices that promote water conservation in the Paso Robles Groundwater Basin.
Educational materials will be peer reviewed by the producer collaborators, as well as the educational and outreach committee for the
Vineyard Team, plus a minimum of one university specialist.

Fact sheet describing the objectives of the project and providing a protocol to choose a suitable cover crop to conserve water, and
projected costs. (June, 2016)
Fact sheet describing the objectives of the project and providing a protocol for growers to implement best methods of cover crop
suppression or termination to conserve water, and projected costs. (June, 2016)
One online educational module will be created (iSpring Presenter 7 Software) to summarize the project and results, including photo
and video of treatment methods and an imbeded survey to measure intention to adopt practices. The module will be hosted on the
Vineyard Team website and where it will be linked via email, social media (blog, Twitter, Facebook >10,000 followers combined).



(July 2016)
A poster will be produced using photo documentation of cover crop establishment, treatment methods, results and interpretation of
the data summarizing take home messages for growers. The poster will be displayed at industry educational events such as the
American Society for Enology and Viticulture, Sustainable Ag Expo, and field days for local grower organizations. (November 2015
– December 2016)
One webinar will be hosted by the Vineyard Team after the two-year project to educate growers about the results. A panel of
producer collaborators will be interviewed in the webinar to provide mentorship for others who are considering adoption of water
conservation practices through cover crop management. Webinar attendees complete a survey to describe their cover crop
management practice and will be contacted one year later to determine if new practices were adopted as a result of the webinar.
(December 2016)

 

 

Producer Adoption: 

The producer collaborators involved in this project and a larger group of regional growers that are exposed to the results of this project are
expected to adopt practices that will reduce net water losses to the Paso Robles Groundwater Basin. The specific practices adopted will
include proper selection of cover crops and methods to suppress or terminate the cover crops to reduce water loss through
evapotranspiration.

Producer collaborators will be surveyed prior to this study to determine current cover crop practices, perception of how cover crops use
water, and perceived advantages and possible drawbacks to cover crop use. After two years of data collection (2015-2016) the producer
collaborators will then be surveyed again to measure willingness to adopt new cover crop management practices that will result in water
conservation. The producer collaborators will then be surveyed after the third year to measure the specific cover crop practices being
carried forward from the two-year study, along with a the number of acres impacted.

Adoption of practices and knowledge gained by a broader group of growers will be tracked using the following three methods:

Attendees at tailgate meetings (one per year) will be surveyed to determine current cover cropping practices and intention to adopt
practices. Attendees will be individually contacted one year later to measure adoption of practices and the number of acres
impacted.

1.

An online educational module will be created (iSpring Presenter 7 software) to summarize the project and results, including video of
treatment methods and producer input. An interactive survey will be built into the module to record intention to adopt practices, and
allow for follow up with the viewer to measure actual adoption of practices and number of acres impacted.

2.

A webinar will be conducted at the end of the project to present results and feature a panel discussion with the producer
collaborators to a broad grower audience. Attendees will be surveyed to determine current cover cropping practices, intention to
adopt new practices, and will be individually contacted one year later to measure adoption of practices and the number of acres
impacted.

3.

Each of the above three methods will also be used to steer growers to fact sheets with suggested protocols for adopting cover crop
management strategies that encourage water conservation. The educational module and recorded webinar will be hosted on the Vineyard
Team website where it will be linked via email, newsletters, and social media (blog, Twitter, Facebook). 
 



OW14-032: Project Budget: $49,467.00 

Year 1 Year 2 Year 3 Total

Projected Salary Expenses

Senior Personnel 0 0 0 0

Senior Associates 0 0 0 0

Research Associates 0 0 0 0

Other Professionals 0 0 0 0

Graduate Students 0 0 0 0

Hourly Labor 13580 13580 0 27160

Clerical 0 0 0 0

Technical/Shop/Other 0 0 0 0

Fringe Benefits 1358 1358 0 2716

Other Projected Expenses

Non-expendable Equipment 15390 0 0 15390

Materials and Supplies 1000 0 0 1000

Travel (domestic) 113 338 0 451

Publication Costs 1375 1375 0 2750

Computer Costs 0 0 0 0

All Other Direct Costs 0 0 0 0

Indirect Costs 0 0 0 0

Totals 32816 16651 0 $49,467.00


