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Summary: 

This three-year project has three primary objectives: to research and quantify some of the key benefits of multi-species cover crop mixes in
orchard systems, identify the best seed mixes for our soils and climate, and demonstrate management techniques that orchardists in the
region can use to effectively incorporate cover crops into their operations.

Currently, conventional management of the orchard floor in the Pacific Northwest involves using herbicides to keep a bare strip of soil
directly under the tree rows and maintaining a perennial grass sod alleyway between the tree rows. The grass sod, predominantly creeping
red fescue, does a good job of preventing soil erosion but provides few of the other benefits cover crops offer. The sod root systems are
shallow, they don’t scavenge effectively for nutrients, they don’t increase soil microbial life beneficial to tree health, nor do they provide
nectar or pollen to beneficial insects. Planting cover crops in the alleyways could increase the sustainability of tree fruit orchards but this
practice is not utilized at all in the Columbia Gorge region, according to our local Oregon State University Extension office.

Multi-species cover crop ”cocktails” of five species or more have been utilized more extensively in annual cropping systems and have been
shown to improve soils and crop yields in ways that researchers still don’t fully understand
(http://organicfarms.wsu.edu/blog/cover-crop-cocktail/). Although it is not within the scope of this small project to understand all of the
mechanisms at play with respect to cover cropping benefits, we will try to identify the best cover crop mixes for our region and try to
understand how they impact fruit quality and economic return of the fruit crop. The objectives below describe how we will evaluate the cover
crops to make that decision. If cover cropping results are positive, this should lead to increased adoption of this practice by orchardists in
the region and increased sustainability of this cropping system. The project team, led by cherry orchardist Mike Omeg and Technical
Advisor Lynn Long (OSU Extension), along with collaborators from the Wasco County Soil & Water Conservation District and USDA
NRCS, expect to see cover cropping benefits in reducing soil compaction rates and increasing tree nutrient uptake, fruit size, and fruit
quality, among others.

Cover crop success is site dependent and often evolves through trial and error. Because cover crop species and management practices
may have simultaneous benefits and disadvantages, the best choice is often a compromise. Single year results do not provide an adequate
evaluation of a cover crop’s potential (UC Davis Publication 3338). That is why multiple year experiments such as the one we are
proposing are important to find out what works best with a given farm, its microclimate, soils, set of equipment, and other factors. In the
case of long-term perennial crops such as fruit trees, benefits of the cover crops may take several years to become apparent.

For this project, education and outreach will include two field days (pre- and post-harvest), a cover crop in orchards “How-To” guide that
will be distributed for free to orchardists in the region, articles in trade publications, and sharing the research results via social media outlets.

The project will take place on a 6.5-acre mature cherry block (Regina variety) that is leased by Mike Omeg of Omeg Family Orchards in
The Dalles, Oregon. Eighteen ½ acre alleyway treatments will be planted to cover crop mixes with multiple data points collected throughout
their growing cycle. This particular block of cherry trees was selected due to uniformity of tree age (6 years), variety (all Regina), rootstock
(all Gisela rootstock), uniform growth and vigor throughout the block, consistent soils (mostly Chenowith loam), consistent irrigation system,
and no disease or pest “hotspots.” Also, the layout of these trees allows for the treatments to be set up in a uniform grid pattern. This allows
for more efficient plot management and monitoring. There is also good vehicle access, plenty of parking, and is near a main roadway for
our educational field days.

Omeg Family Orchards is a 5th generation farm that plants and harvests sweet cherries on over 370 acres of land in Wasco County, OR.
Although the cherries are not certified organic, the Omegs utilize a wide range of organic and ecological practices that have won them
many conservation awards, including beneficial insect hedgerows, barn owl boxes for rodent control, compost and mulches for soil health,
fish emulsion for fertility and to control fungal diseases, and more. Omeg Family Orchards is also a model employer offering excellent
wages and benefits as well as comfortable, aesthetically pleasing worker housing. The Omegs are looked to as early adopters of
sustainable practices within the orchard community and other orchardists have begun to emulate their methods. The farm is located in the
Columbia River Gorge- a major tree fruit growing region that generates over $163 million a year for the local economy. 
 

List of Objectives: 

1. To research how planting times, seeding rates, and seeding equipment affects multi-species cover crop establishment (Years 1-3)

2. To research three different cover crop mixes of two species or more on the following parameters: soil compaction; tree nutrient uptake;
fruit size and firmness; and fruit yield (Years 1-3)

3. To quantify economics of cover crops, including the following parameters: cost of seed; cost of establishment; nutrient contributions;
monitor for pest & disease hotspots; management costs; fruit yield and quality (data collected in Years 1-3, results published in Year 3)

4. To encourage the adoption of multi-species cover crop mixes amongst commercial orchardists in the region and beyond (Years 2 and 3)

5. To quantify the adoption impacts of this project via evaluation techniques such as before-and-after questionnaires, follow-up surveys,



and site visits (Years 2 and 3)
We will accomplish these objectives by planting three different cover crop mixes in ½-acre Regina cherry blocks, replicated three times
within the orchard for a total of nine treatments at a time. There will be a spring planting of nine treatments in March/April and a fall planting
of nine treatments in September/October, for a total of 18 possible treatments. The spring planting will be done by first shallow tilling the soil
and then using a drop seeder. The fall planting will be done with a no-till drill in order to not disturb the existing ground cover and to make
sure there is plentiful plant cover when the fall rains begin so as to not cause erosion.

Cover crop mixes will include species from different categories: cool season grasses, legumes, and broadleaves; warm season grasses,
legumes, and broadleaves. Although we have not picked the specific species yet, we are looking into rye, wheat, sorghum, vetch, bell
beans, field peas, tillage radish, turnips, rape, mustard, phacelia, buckwheat, and sun hemp. We will narrow it down based on our climate,
soil conditions, availability, and price.

We will implement a comprehensive evaluation program of monitoring soil nutrients, soil compaction, cover crop growth and density, tree
nutrient uptake, fruit yield and quality, as well as keep track of all labor and economic inputs. Statistical analysis will utilize basic
descriptive statistics to explain the differences between cover crop mixes and to test their significance in influencing the variables described
above. In the final project year, we will organize and deliver two field days (one pre-cherry harvest, one post-harvest), write the final SARE
report, and work with our project collaborators to write a “how-to” guide. Other outreach will include an article for the Good Fruit Grower
magazine, Capital Press newspaper, and social media outreach. 
 

Relevance to Sustainable Agriculture: 

This project fulfills all three elements of sustainable agriculture. We expect to see that the economic benefits of multi-species cover
cropping outweigh their costs through increased fruit yields and fruit quality. Cherry farmers in particular are paid by size and firmness of
the fruit, which is highly influenced by soil conditions and tree health. Over time, we expect that the need for purchased fertilizers will
decline due to the nutrient uptake of the cover crops, not only saving the farmer money but also reducing the need for energy-intensive
fertilizers. Reducing fertilizer use has both environmental and social benefits. Nutrient pollution in our drinking water and other waterways is
a serious issue around the globe. The Columbia River is one of the most important anadromous fish bearing streams in the world and is
relied upon for sustenance by many Native American tribes in the region. Sediment and nutrient pollution, especially in the smaller
tributaries of the Columbia, continues to be problematic for fish populations. Preventing soil erosion and nutrient run-off through plant cover
on the orchard floor will improve water quality in this important watershed. Other environmental benefits may include better water infiltration
by reducing soil compaction, increased soil microbial diversity and disease suppressive effects, and potentially better insect diversity by
providing more diverse plant hosts in the cover crop mixes. 

Benefits and Impacts to Agriculture: 

We expect to see some of the same benefits derived from cover cropping in other agricultural systems such as increased organic matter,
decreased soil compaction, enhanced soil biology, and better weed control. We may see a reduced need for purchased inputs such as
herbicides, fertilizers and irrigation water, which would have farther-reaching impacts on the conservation of natural resources and
pollution reduction in agriculture.

We also expect to see economic benefits. The cover crops may require more time
to realize the economic benefits, but we anticipate breaking even by the end of the third year by enhancing yields or fruit quality (which is
rewarded in the marketplace). This is because trees respond more slowly to changes in soil conditions due to how they spend years
building up nutrient reserves that are released slowly into the tree. If we can demonstrate 2-3 year paybacks for cover cropping, we expect
other forward-thinking orchardists to respond positively to the practice. Fruit quality, yield, as well as all equipment use and labor costs will
be evaluated over the project period in order to determine the economics of these practices.

This project will benefit the more than 400 orchardists in the Columbia River Gorge region, most of them small to mid-scale. Only a small
handful of producers are considered large-scale. The majority of orchardists are in Hood River and Wasco Counties with a handful in
Sherman, Klickitat, and Skamania Counties. This region spans 5 counties, 2 states, and around 7,500 square miles. There are large fruit
production regions in the Yakima, WA area and the Willamette Valley of Oregon, both within a 3-hour drive, which also may find the results
of this project useful. We expect a handful of producers from these outlying regions to attend our field days and even more will read our
outreach publications. All of our publications will be available for free on the Internet and disseminated through agency networks, farmer
networks, and social media.
 

Educational Outreach Plan: 



We will organize two field days at the research site. One field day will be pre-harvest, taking place sometime in June of Year 2, another field
day will be post-harvest, taking place sometime in October of Year 3. This will allow participants to look at the different mixes during active
growth and also see how the management activities of the orchard impact the growth of the cover crop (activities like mowing, driving,
harvest, pruning, etc.). The pre-harvest cherry field day is organized by OSU Extension each year, attracting well over 100 growers to
witness several research trials and demonstrations around The Dalles, OR. Our cover crop site will be a stop on that tour in Years 2 and 3.
The local conservation districts, NRCS offices, and OSU Extension will help spread the word about both field days, with a goal of reaching
at least 100 individuals. The post-harvest field day will be exclusively about cover cropping at our demonstration site and will include a field
presentation by David Grananstein, Sustainable Agricultural Specialist at WSU Extension, about exciting cover cropping research taking
place at the WSU Tree Fruit Research and Extension Center.

In addition, the project team will write and distribute two publications. One will be a lengthy and detailed final SARE report that will be
available to anybody who asks to see it. The other will be a shorter, 2-3 page “how-to” guide written in non-academic language about which
cover crop mixes performed the best, benefits realized, costs of establishment, equipment needed, etc. This shorter publication will be
handed out at the field days and paper or electronic copies sent out to our regional Extension offices, conservation districts, and NRCS
partners.

We will also actively cultivate trade media attention for this project by submitting articles and inviting journalists to write about it.
Publications we will approach include the Good Fruit Growers magazine, the Capital Press newspaper, OSU Extension Orchardist
e-newsletter, as well as spreading the word via select social media outlets. This will be especially helpful in getting the word out beyond our
region to other fruit growing regions of the country.

Table 1: Educational Outreach Timetable
Educational Deliverable-Timeline
Pre-Harvest Field Day-May 2015 or 2016
Post-Harvest Field Day-October 2016
Cover Cropping in Orchards “How-to” Guide-Completed by October 2016
SARE Final Report-Completed by December 2016
Articles in trade publications-2015 and 2016
Social Media Outreach-2015 and 2016

 

Educational Materials to be Produced: 

1. Organize and deliver two field days at Fleck Orchard, estimating attendance of at least 100 farmers and agricultural
technicians/educators in total. One field day will likely occur in Year 2 and one in year 3. Alternatively, both field days will occur in Year 3.
This will be determined once we observe how well the cover crops establish and their effects start to become apparent.

2. Publish a 2-3 page cover crops in orchards “How-To” guide written in non-academic language to be distributed freely through farmer
networks, at field days, through government agencies, and online. This will be written at the end of the three-year project in order to capture
all of the data collected and interpret the results.

3. Write annual progress reports and a more comprehensive final report for SARE, also to be made available to anybody who requests it, at
the end of Year 3.

4. Submit articles of approximately 1,000-1,500 words to the Good Fruit Grower magazine, Capital Press newspaper, and our local OSU
Extension regional e-newsletter. Alternatively, ask their editors to write about our cover crop research using information that we furnish to
them. The media will also be invited to our field days. Years 2 and 3.

5. Engage in social media outreach to disseminate the research information via Facebook pages of the farmer and partners, partner
e-newsletters, orchardist online forums, and others. Years 2 and 3.

 

Producer Adoption: 

We expect that at least 100 participants will attend our field days, with probably 80 of those being commercial farmers. We will provide
sign-up sheets to collect everybody’s contact information and end each field day by passing out a short five-question survey in addition to
the required SARE survey. Our short survey will focus on knowledge acquisition, interest in cover crops, and willingness to implement
practices learned during the field day. We will then endeavor to follow up with all participants approximately six months later with an on-line
survey. This survey will ask questions about changes made and adoption rates as a result of attending one of our cover crop field days.
Additionally, if any local participants are willing, we will follow up with a site visit to see how their cover crop is performing.

We expect to print and handout at least 100 copies of the “How-To” guide at the Year 3 field day and to area partners, and the guide will



be also be downloaded online a minimum of 50 times before the close of this project. Although it will be impossible to find out if readers end
up implementing any new practices, we will provide our contact email in the guide if any producers want to follow up with questions. We will
keep track of any follow-up communications that ensue.

We will keep track of any other media hits that discuss the research and/or our findings.
 



FW14-019: Project Budget: $18,340.00 

Year 1 Year 2 Year 3 Total

Projected Salary Expenses

Senior Personnel 2000 2100 4100 8200

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 0 0 0 0

Clerical 0 0 0 0

Technical/Shop/Other 0 0 0 0

Fringe Benefits 0 0 0 0

Other Projected Expenses

Non-expendable Equipment 0 0 0 0

Materials and Supplies 2770 2770 2770 8310

Travel (domestic) 110 110 510 730

Publication Costs 0 50 250 300

Computer Costs 0 0 0 0

All Other Direct Costs 0 400 400 800

Indirect Costs 0 0 0 0

Totals 4880 5430 8030 $18,340.00


