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SUMMARY: Hazelnut are shallow rooted relative to other orchard crops such as 
pome and stone fruits, and they are very sensitive to excessive soil moisture (Olsen 
2013). Low points in orchards where water accumulates are easy to recognize from 
a distance from the stunted appearance of the trees. Typically, yield is greatly 
reduced on these trees. Many other orchard crop industries in the U.S. have 
adopted the practice planting trees on berms to improve drainage and aeration of 
the roots. These include the citrus and almond industries in California where 
studies have shown that berming has a number of benefits, particularly on 
suboptimal soils. These include: 1) increased aeration of roots, 2) improved 
drainage, and as a result, 3) improved nutrient availability to tree roots, and finally 
4) suppression of soil born pathogens (Smith 2014). All of these factors can lead to 
improved yields. In hazelnut orchards, conventional practice has been to plant trees 
with wide row and tree spacings (20 ft) to allow cross flailing (Olsen 2013). 
However, this practice may cause severe soil compaction potentially damaging 
root structure and inhibiting production. There is no doubt that compacted soil 
affects nutrient permeation and ability to shed excess water. Berms help protect 
tree roots within their structure where they are not subject to compaction from 
driving. 

With hazelnut production now expanding worldwide there is increasing 
pressure for Oregon to maintain its competitive edge. While mechanization of our 



orchards gives an advantage over countries that rely on hand-harvesting and 
abundant cheap labor such as Turkey, ultimately, agriculturally advanced countries 
such as Chile will be very competitive on the world market. Thus there is a need to 
increase production capacity and continue to improve production techniques for the 
Oregon hazelnut industry. More immediate is the potential to improve our local 
agricultural economy in the Willamette Valley by improving hazelnut production 
efficiency and profitability. Significant funding has been invested in breeding 
disease resistant varieties, which has paid huge dividends for the industry. However, 
there has been little public research on production. This proposal seeks support to 
examine the potential to uses berms for planting hazelnuts on heavy and other 
suboptimal soils to benefit production. While some objectives are long-term, support 
is sought to establish the project.   

OBJECTIVES: 
 

1. Rent and transport orchard berm builder/planter implement from California 
(Porter Heavy Duty Orchard Berm Builder: 
http://www.porterswelding.com/brochures/berm%20builder.pdf). 

2. Establish OSU orchard berm planting and private berm plantings. 
3. Initiate long-term research on the plots examining a) soil moisture, b) nutrient 

penetration, c) tree vigor, and ultimately d) yield (beyond the scope of this 
ARF proposal, commercial production begins on 3rd leaf).   

4. Document economic costs of berm establishment, weigh these against 
benefits. 
 

Additional long-term objectives (beyond the scope of this ARF proposal):   

5. As trees begin producing (years 3-4) and yield data can be taken, summarize 
data for peer reviewed publication and produce an Extension document. Use 
the plots for demonstration field days for growers. 

6. Evaluate long-term value of the experiment to determine practicality and 
feasibility of continued research. Plots may be sustainable long-term with 
returns from selling the hazelnuts produced in NWREC plots. 

 
PROCEDURES: 
  

1. We will drive to CA to rent the orchard berm implement from California and 
transport it back to Oregon. 



2. Plant replicated 2 acre hazelnut orchard blocks in randomized complete 
block designs with bermed and flat as treatment factors in at least two sites. 
One block will be established on OSU property at the North Willamette 
Research and Extension Center. Other plantings will be private, but be used 
for on-farm research. Two candidate growers have been identified in the mid-
Willamette Valley on heavy soils. Precision GPS planting will be performed 
by Darin Olson, Olson Farms Inc. (see Ruttan 2015). 

3. Build Arduino-based data loggers for soil moisture and temperature to install 
in plantings. 

4. Monitor the following variables on the flat vs. bermed planting treatments: a) 
soil moisture (in berm and row), 2) plant leaf tissue nutrients, 3) tree vigor 
(shoot and trunk growth), 4) weed and pest issues. Ultimately, examine yield, 
pests and harvest issues.  

5. Track orchard establishment and management costs for economic 
cost/benefits analysis. 

6. Host demonstration field days for growers at bermed orchard sites. 
 
 
SIGNIFICANT ACCOMPLISHMENTS TO DATE: We had to change our 
original work plan slightly because the key cooperator (Darin Olson) decided to 
purchase rather than rent the orchard berming machine. He has bermed roughly 
200 acres of hazelnuts in the Turner area and has given the PI access to the sites for 
study.  Additionally, a bermed orchard plot has been established at the North 
Willamette Research and Extension Center.  On August 12, 2016 Darin Olson and 
his father Stuart Olson (Stuart Olson Farms, Inc.) trailered their GPS-guided tractor 
and berming machine to the North Willamette Research and Extension Center to 
berm the plot. The plot has berms made in 2 passes and 4 passes with the berming 
machine. The 4-pass berms are slightly higher and firmer.  A flat tree row was left 
between the berm tree rows in order to evaluate tree performance and soil moisture 
on berms compared to un-bermed. The drip irrigation system has been designed 
with the assistance of Ernst Irrigation. The system has not been installed, but we 
brought water to the plot in the summer of 2016. This involved trenching across 
the access road and laying pipe and installing valves.  The plot is approximately 
1.4 ac and will have 302 trees planted in spring of 2017. We are in the process of 
lining up trees for the plot and we plan to plant a mix of the most important 
cultivars from the OSU breeding program (bare root trees). The plot is now ready 
for planting. 
 



 
Figure 1 Darin beginning to form berms on the plot at NWREC. 

 
Figure 2 Rear view of the berming machine. Conditions were a bit dry and dusty. 



 
Figure 3 View of the berming machine from adjacent hazelnut irrigation research 
plot. 



 
Figure 4 A berm after two passes of the machine. 

ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: 
 
Grower donations have been leveraged for some equipment purchases including a 
pressure chamber for evaluating stew water potential.  
 
FUTURE FUNDING POSSIBILITIES:  
 

The Oregon Hazelnut Commission is a potential source for more funding in the 
future. 

 


