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EXECUTIVE SUMMARY: Hops, Humulus lupulus, are grown under varying conditions in many 
different locations across the globe. Differences in geographical locations bring inherent 
variation in soil, weather, climate, and disease pressure, which may lead to differences in hop 
quality. The relationship between environmental factors and final product quality is known as 
regional identity. While this concept is well established for other agricultural products, such as 
wine grapes and tea, little is known about whether it applies to hops. The influence of growing 
region on hop quality was examined in three American aroma hop varieties (Mosaic®, Simcoe® 
and Strata®) that were harvested from two to five distinct sites within each of eleven 
commercial fields located throughout the Willamette Valley, Oregon. Weather, climate, and 
management data were collected for each of the eleven fields while site-specific soil 
characterization was performed at each of the 50 sites. Hops from each site were analyzed for 
total oil content, alpha and beta acids, and 24 aroma compounds. Single-field IPAs were brewed 
using composite samples from each field and assessed via sensory evaluation. While hop 
variety had the largest influence on chemical differences, multiple factor analysis revealed 
regional grouping attributable to differences in soil, weather and management. Sensory 
discrimination and descriptive testing also showed significant region-based differences among 
samples within the same variety. 
 
OBJECTIVES: 

1. Regional Identity in Hops - to confirm, classify, and quantify regional variation (terroir) 
of aroma hops grown within the Willamette Valley.  

2. Drivers of Regionality – to identify potential drivers or predictors of regionality in hops 
by correlating hop and beer sensory and chemistry data with soil data, climate and 
weather data, agronomic practices, and hop botanical factors. 

 
PROCEDURES: This study was performed collaboratively with Coleman Agriculture, the largest 
hop grower in Oregon, who grow hops in three distinct regions within the Willamette Valley: 
near the towns of St. Paul/Gervais, Mt. Angel, and Independence. Three hop varieties grown in 
eleven fields total were selected for this study, including three Mosaic® (HBC 369), five Simcoe® 
(#PP12213), and three Strata® (OR91331) fields. Hop fields were selected to represent two 
broad soil groups: soils formed in Missoula flood silts (informally referred to as terrace soil) and 
soils formed in river alluvium. Within each field, multiple sites (from 2 to 5) were sampled in 



order to provide data on variation within the field which can be compared to between field 
variation. These sites were not randomly chosen, rather they were selected to represent the 
various soil series present within each field. GPS coordinates were used to harvest specific bines 
within the hop plots of interest. Sample bines, three strings of bines per each within-field site, 
were hand harvested roughly 24 to 48 hours before the entire field was commercially 
harvested. Following picking at OSU, green cones were placed in labeled onion sacks and 
transported to the Coleman Alluvial Farm where they were dried in commercial kilns. 
 
Soil classification and soil mapping were performed by Red Hill Soils, Certified Soil Classifier, 
Corvallis, Oregon. Climate and weather data were acquired from the PRISM Climate Group 
(maintained by the Northwest Alliance for Computational Science and Engineering) using the 
GPS coordinates of the centroid of each field in the study. Each field in the study was managed 
for commercial production in accordance with Coleman Agriculture’s best practices. Data were 
collected on pruning/training dates, fertilization rate, irrigation and pest management. 
 
Hop chemical analysis was performed on dried, whole cone hop sample from each combination 
of variety, field, and field site. Hops were analyzed in the OSU Shellhammer Lab following ASBC 
Methods for moisture content (Hops-4A), total hop acids by spectrophotometry (Hops-6A), hop 
storage index (Hops-12) and total hop acids by HPLC (Hops-14). Total oil content was measured 
by hydrodistillation (Hops-13), and oil composition was analyzed using capillary gas 
chromatography-flame ionization detection (Hops-17). The 24 terpenes, terpene alcohols, and 
esters examined are important for hop aroma quality. To evaluate all of the variables together, 
Multiple Factor Analysis plots were used with each table of variables (weather/climate, soil 
characteristics, parent material, management, fungicide/insecticide applications), with 
chemistry analytes as supplemental to the analysis. Beer was prepared in the OSU brewery 
from each composite field sample of hops and analyzed via a sensory panel for perceptible 
differences (discrimination testing) followed by descriptive analysis using a Check All That Apply 
approach. 
 
SIGNIFICANT ACCOMPLISHMENTS TO DATE: The study was carried out using hops harvested in 
the fall of 2019, which were subsequently analyzed in 2020. Data analyses, results 
interpretation and manuscript preparation were completed in September 2020 and a Master of 
Science thesis was written by Karli Van Simaeys. Karli successfully defended her thesis on 
December 15, 2020. This work has been submitted to the Journal of Ag and Food Chemistry. 
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: Coleman Agriculture, $60k. 
 
FUTURE FUNDING POSSIBILITIES: We intend to leverage the results of the Willamette Valley-
based study to provide convincing rationale and initial evidence of regional differences that 
should be explored on a national scale (OR, WA, ID and MI) via a Specialty Crop Multistate 
Project, which will be submitted following the USDA’s FRA later this year. 
 


