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Introduction 
There is continued interest in developing alternative crops that may be successfully produced in 
Malheur County; one potential crop is quinoa (Chenopodium quinoa).  It is a member of the 
chenopodium family and is considered a pseudo-cereal, which produces a grain-like seed that 
can be sold as a whole grain or used in bread, soups, or other uses.  In addition to its status as a 
gluten-free option for cereal-based products, quinoa is very high in protein compared to wheat.  
Quinoa is believed to be tolerant to abiotic stresses including salinity, drought, and poor soil 
quality (Oelke et al. 2009). 

The goal of this trial was to explore whether quinoa may be suitable for production in Malheur 
County.  If some lines can be selected as suitable for mid-summer production, this would have 
value as a double-cropping option when used in a rotation with wheat or other early-maturing 
crops such as peas.  Midseason planting would also enable the plant to perhaps avoid the worst 
of the summer heat during flowering.  Kevin Murphy of Washington State University (Pullman) 
has shown that high heat during flowering can greatly decrease yield; he said that quinoa has 
some cold tolerance and survival to about 28°F (email comm., March 13, 2014) 

In order for quinoa to be harvested mechanically with existing local equipment, it will be 
important have a uniform plant size to facilitate adjustment of the combine and efficient 
harvesting.  Lines with plants that mature at the same time are also critical.  The seeds will need 
to mature at roughly the same time so the entire crop can be combined and to optimize seed 
quality.  Sprouting seed in the head can be an issue, so producers will not want to leave mature 
seeds hanging unharvested while other parts of the stand are still finishing and drying. Once the 
seed is matured in the field, moisture can cause the seed to sprout before harvest.   

 

Materials and Methods 
A cultivar nursery was planted July 21, 2015 at the Oregon State University Malheur Experiment 
Station on an Owyhee silt loam soil.  Cultivar seed were purchased from online catalog 
companies Wild Garden Seed (Philomath, OR) and Bountiful Gardens (Willits, CA).  Soil 
samples were taken July 20.  There was 80 lbs/acre of residual nitrogen present in the soil so no 
additional was applied.  The trials were planted in plots 4 double rows wide and 25 ft long on 22-
inch beds with a cone planter.  The planting rate was 5.4 lb/acre and each entry was replicated 5 



Evaluation of Quinoa Cultivars in the Treasure Valley  268 
 

times. The trial was furrow irrigated.  Watermark soil moisture sensors (Irrometer Co. Inc., 
Riverside, CA) were placed in the field to aid in irrigation scheduling.  It should be noted that 
there were no available data for quinoa irrigation scheduling based on Watermark soil water 
tension data.  The Watermarks were used only to monitor the moisture trends of the soil. 

Quinoa was harvested by hand with the middle 19 ft of the middle 2 rows of each 4-row plot 
removed on November 13.  Most of the plants were not sufficiently dry to make mechanical 
harvest possible.  An unseasonably long fall helped with the plant maturation process but it was 
finally determined to hand-harvest due to the lateness in the year. The samples were placed in a 
greenhouse to dry.  The dried samples were threshed by a Wintersteiger combine on November 
30.  Grain samples were then run through a fan to remove more of the chaff and stems.   

 

Results and Discussion 

Plants germinated very quickly, with many cultivars emerged within 5 days of being irrigated.  
Stands appeared to self-thin as the plants grew.  Vegetative production occurred rapidly (Fig. 1) 
with many of the entries approaching 6 ft tall.  A program to control lygus bug was implemented 
and the trial was sprayed twice (Sept 1 and 13).  On September 1, Lannate® was applied at 3 
pt/acre on September 13, Gladiator® was applied at 19 oz/acre. 

There was a high variability in plant morphology within each cultivar, with some seed heads 
drying to red, tan, or brown coloration, indicating great genetic variability in each seed lot.  On 
September 26, a wind event severely lodged the plants, making further plant height 
measurements impossible. Some of the lodged plants had broken heads and stems which 
rendered them incapable of achieving physiological maturity. There was also a large window of 
maturity within each cultivar.  Many plants were dried down while neighboring plants were still 
green and immature. This prevented mechanical harvest and required adding the extra step of 
drying the material before threshing. This is notable as the first frost in 2015 did not occur until 
October 27.  According to weather records from the Malheur Experiment Station, the 39-year 
average for frost is October 7.  The quinoa had an above-average window of maturity in October 
by nearly 3 weeks. 
Weed control was an issue due to the lack of labeled herbicides available for growing quinoa.  
Weeds observed included: barnyardgrass, lambsquarter, redroot pigweed, common mallow, and 
tumble pigweed.  One benefit of some cultivars was that they grew very aggressively, which 
helped them compete with weed pressure.  Less aggressive cultivars such as ‘Apellawa’ incurred 
more weed issues with its inability to develop a dense canopy and close the rows in a timely 
fashion.    

‘Red Head’ was the most mature cultivar on November 2 but also produced low yield (Table 1).  
‘Campesino’ was very green and lodged but still produced a high yield, followed by Apellawa.  
The cultivar differences in yield were not statistically significant at the 5% level but were at the 
10% level (P = 0.07).  Even if the plants had dried down adequately, mechanical harvest would 
have been difficult. 

The mid-July planting was the third plant timing tried in a series of trials and the first to achieve 
a harvestable yield.  A trial planted on May 2, 2015 and a trial on August 5, 2014 produced no 
grain.  The failures were believed to have been a combination of heat, lygus bug pressure, and 
cultivars unsuited for production in the climate. 
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Hand-harvesting the plots and drying the samples for threshing was a time-consuming and 
expensive task.  For quinoa to be successful in Malheur County, it is important to determine the 
proper planting time and find cultivars that will have a shorter plant height and mature more 
quickly and uniformly. It is important to select for plants that can be harvested by equipment 
already in use in this region.  Some single plant selections were taken November 2.  These 
selections were based on size (compact) and maturity (early).  Seed from these selections will be 
grown to determine if the characteristics can be duplicated. Funding through the Agricultural 
Research Foundation has been obtained to continue these trials in 2016 and 2017. 
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Table 1. Yields for a quinoa nursery grown at the Oregon State University Malheur 
Experiment Station, Ontario, OR in 2015. 

Cultivar 
Stand rating 
(%)(6 DAP) 

Plant height 
 (inches) 

 (62 DAP) 

Plant maturity 
 (1-5)(5 = green) 

2 Nov 

Post-clean 
yield 

(lbs/acre) 
Apellawa 47.0b 50.5 3.9a 2,712.1 
Campesino 81.0a 54.2 4.3a 2,738.6 
Colorado 76.0a 48.5 2.5b 2,494.8 
Temuco 86.0a 47.7 2.6b 2,607.3 
Red Head 79.0a 51.0 1.6c 1,650.7 
Brightest Brilliant 
Rainbow 84.0a 57.9 3.1b 2,463.5 

LSD 12.30 ns 0.73 ns 
F-value 0.0001 0.1946 0.0001 0.0756 
 
 
 

http://www.hort.purdue.edu/newcrop.
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Figure 1. Weekly plant heights (inches) for quinoa planted on July 21, 2015 at the 
Oregon State University, Malheur Experiment Station, Ontario, OR. 
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