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Abstract: Buckwheat is a common summer cover crop in western Washington (WWA) that provides 
exceptional weed suppression and pollinator support to crop rotations. However, buckwheat is rarely 
grown to seed in WWA due to lack of access to high performing and characterized varieties. Release of 
high-yielding public varieties could transform the value of buckwheat in rotation, allowing producers to 
gain the ecological benefits of a cover crop and recoup production costs through seed sales. 
This project aims to i) evaluate the agroecological (weed suppression, pollinator support) and agronomic 
performance of newly-developed Washington State University buckwheat lines bred for seed production 
in multisite variety trials and a small-scale producer field day and ii) assess the relative importance of 
buckwheat agroecological and agronomic functions for WWA producers in a written survey. 
We hypothesize i) that locally adapted breeding lines will exhibit substantial tradeoffs between 
agroecological and agronomic performance and that ii) both agroecological and agronomic performance 
will be important to producers interested in growing buckwheat for seed. Results will inform the best 
use (i.e., cover crop, seed production, multifunctional) for existing advanced breeding lines and guide 
future buckwheat breeding efforts to meet producer needs. 
 
Project Description: 
 
Crop rotation diversification is a powerful mechanism to mitigate production risk, break pest and 
disease cycles, and increase cropping system resilience. Producers are often encouraged to use cover 
crops to add species diversity to rotations and improve particular ecosystem service provisioning such as 
nutrient cycling, weed suppression, and soil retention. However the economic reality of forgoing a cash 
crop in rotation can limit producer adoption and continued use of cover crops. While buckwheat is a 
common cover crop, valued for its rapid canopy development and pollinator support, it is rarely 
produced for seed in WWA which limits its economic potential in rotation. 
 
Here we propose two steps to advancing buckwheat as a crop in WWA. The first is conducting a baseline 
assessment of the agroecological (weed suppression and pollinator support) and agronomic 
performance of commercial and experimental buckwheat lines. The second is surveying a range (i.e., 
farm size, crops grown, organic or conventional) of WWA producers to assess the value of buckwheat 
traits in their rotations. We hypothesize i) that locally adapted breeding lines will exhibit substantial 
tradeoffs between agroecological and agronomic performance and that ii) both agroecological and 
agronomic performance will be important to producers interested in growing buckwheat for seed. 
Results will inform the best use (i.e., cover crop, seed production, multifunctional) for existing lines and 
guide future buckwheat breeding efforts to meet producer needs. 
 
Outputs 

• Overview of Work Completed and in Progress: 
o In June of 2021, replicated variety trials were planted at Viva Farms in Burlington, WA 

and the Organic Seed Alliance Washington Research Farm in Chimacum, WA. 



o Four replicates of six lines were planted at each site with a randomized complete block 
design- La Harpe (French variety), Manisoba (North American variety), Koto (North 
American variety), KIS Doris (Tartary buckwheat variety), an open pollinated population 
developed by the Sustainable Seed Systems Lab (SSSLPop), and a non-specified variety 
sourced from Johnny’s Seed (cover crop control). 

o Each variety was assessed for cover crop and agronomic performance. The following 
traits were assessed: floral cover density, canopy transmissivity (3 and 5 weeks after 
planting), days to 50% flowering, maturity, yield, and lodging. 
 

• Methods and Results: 
 

o Methods 
 Canopy transmissivity, the ratio of transmitted photosynthetic photon flux 

density (PPFD) to incident PPFD, in each plot was measured at three and five 
weeks after planting (WAP) (Fig. 1). Incident PPFD was collected using a MQ-301 
Line Quantum Sensor (Apogee Instruments, Logan, UT) immediately before 
collecting below-canopy measurements. Transmitted PPFD was then collected 
at 10 locations in each plot at a 45○ angle to crop rows. 

 Plots were observed biweekly to determine days to 50% flowering. 
 We originally proposed assessing flowering longevity in this study. However, 

there was no substantial variation in flowering longevity was observed across 
the lines. All plots continued to flower throughout the season and after maturity 
was reached. 

 Cyme density at peak flowering (50% of plants have open flowers) was 
measured using a line transect approach. Cyme distance was measured six 
points along three 1.8 m transects. At each of these points the distance to the 
center of the nearest cyme and next nearest cyme were recorded and then used 
to calculate cyme density. 

 Plots were recorded as mature when 75% of seeds in a cyme had turned fully 
brown. 

 Aboveground biomass was measured at harvest. Plants from three 0.25 m2 
quadrats were collected at plot maturity. Samples were dried in a screenhouse 
until samples reached a constant mass and then weighed. Samples were then 
threshed and sample biomass was determined by subtracting grain weight from 
the total sample weight (Fig. 2). 

 Yield samples were hand harvested at plot maturity when 75% seeds turned 
brown. Yield was measured after being threshed with a plot combine and then 
clipper-cleaned. 

 Trait data were fit with generalized linear mixed models using the GLIMMIX 
procedure in SAS (SAS Institute Inc., Cary, NC). Means separation was conducted 
with the LSMEANS statement. 

 
o Preliminary Results 

 Canopy Transmissivity (Fig.3) 
• There were no significant differences in canopy transmissivity among 

lines at either site at 3 or 5 WAP. 
 Days to Flowering (Fig. 4) 

• In general, lines took more days to flower at OSA than at Viva. 



• At OSA, SSSLPop flowered significantly faster than any other entry at the 
site, followed by Manisoba and the Cover Crop control then KIS Doris, 
Koto, and La Harpe. 

• At Viva, SSSLPop and Manisoba flowered fastest, followed by the Cover 
Crop control and KIS Doris, then Koto and La Harpe. 

• At OSA, the range in flowering time was 39.5-52 days after planting. At 
Viva, the range in flowering time was 30.5-41.25 days after planting. 

 Yield (Fig. 5) 
• At Viva, yield was only significantly different between the highest 

yielding line, KIS Doris, and the lowest yielding lines, La Harpe and 
SSSLPop. 

• At OSA, yields were extremely low and no significant differences were 
observed among lines. 
 

• Publications, Handouts, Other Text & Web Products: 
o No text or web products have been produced at this point in the project. 

 
• Outreach & Education Activities: 

o Graduate student, Rachel Breslauer, gave a presentation introducing this project at the 
virtual Grains Week meeting in 2021. The presentation is publicly available on YouTube: 
https://www.youtube.com/watch?v=JahOvaUZeTM&t=3450s. 

o Graduate Student, Rachel Breslauer, gave a project research brief at the 2021 Organic 
Seed Alliance virtual field days. 

o CAHNRS Intern, Adam Chatman, who was partially funded through this grant lead the 
transmissivity measurement protocol development in cooperation with graduate 
student, Rachel Breslauer. Through this internship, Adam developed his scientific 
writing, communication, and organizational skills and is currently developing a poster 
for presentations at the Washington State University Showcase for Undergraduate 
Research and Creative Activities in 2022. 

o Two Organic Seed Alliance interns contributed substantially to the data collection at the 
Chimacum, WA site which engaged them in the scientific process and discussion of the 
trial goals. 

Impacts  
• Short-Term: A large number of diverse stakeholders have learned about the potential for 

buckwheat in WA rotations as a results of online conference presentations. Partnerships 
between WSU and key seed producer stakeholders have been developed. These 
partnerships serve as a potential source of variety-specific seed for W WA growers. 

• Intermediate-Term: It is too early to estimate the intermediate-term impacts at this time. 
• Long-Term: It is too early to estimate the long-term impacts at this time. 

 
Additional funding applied for/secured: 
 
Funded 
 

• Breslauer, R. and K. Murphy. 2022. Cashing in on cover: Valuation of buckwheat lines for 
environmental, economic, and human health. $120,000. NIFA AFRI Predoctoral Fellowship. 

https://www.youtube.com/watch?v=JahOvaUZeTM&t=3450s


• Murphy, K. and R. Breslauer. 2021. Evaluating buckwheat varieties for functional diversity in 
organic agroecosystems. $2,500. WSU CAHNRS Internship Program. 

• Murphy, K. and R. Breslauer. 2022. Assessment of seed phenotypic diversity of buckwheat lines. 
$2,500. WSU CAHNRS Internship Program. 

 
Not Funded 

• Breslauer, R. and K. Murphy. 2021. Characterizing canopy competitiveness of Washington-
adapted buckwheat lines. METER Group, Grant A. Harris Equipment Fellowship.  

 
Graduate students funded: 
This grant provides funds for one semester of graduate student research assistantship. 
 
Recommendations for future research: 
Recommendations cannot be made at this point in the project. 
 
Tables and Figures 
 
 
 
 
 

 
Figure 1. Intern Adam Chatman and fellow team member Shelbie Walker taking canopy measurements 
at Viva Farms (left) and right, orientation of quantum sensor in the plot (Photos: R. Breslauer). 
 



 
Figure 2. Quadrat sampling of buckwheat plants (Photo: R. Breslauer). 
 
 
 
 
 
 
 
 



 

 
Figure 3. Canopy transmissivity of buckwheat lines three (a) and five  (b) weeks after planting (WAP) 
at the Organic Seed Alliance Washington Research Farm (OSA) and Viva Farms (Viva). 
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Figure 4. Julian days to 50% flowering for 2021 buckwheat trials at the Organic Seed Alliance 
Washington Research Farm (OSA) and Viva Farms (Viva). 
 

 
Figure 5. Yield results for 2021 buckwheat trials at the Organic Seed Alliance Washington Research 
Farm (OSA) and Viva Farms (Viva). 
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