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Introduction 
There is continued interest in developing alternative crops that may be successfully produced in 
Malheur County.  One crop with potential is quinoa (Chenopodium quinoa), a member of the 
Chenopodium family. It is considered a pseudo-cereal that produces a grain-like seed, which 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, it 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 late summer production, this would have 
value as a double-cropping option when used in a rotation with wheat or other early-maturing 
cereals.  Late planting may also enable the plant to avoid the worst of the summer heat during 
flowering.  Kevin Murphy (pers. com 2014) of Washington State University (Pullman) has 
shown that high heat during flowering can greatly decrease yield and also indicates that there is 
some cold tolerance and survival to about 28°F. 

Depending on planting date, uniformity of plant size and maturity were two of the primary points 
of emphasis.  In order for quinoa to be harvested mechanically with existing local equipment, it 
is important to have a uniform plant size to facilitate adjustment of the combine and efficient 
harvesting.  Lines that have plants that mature at the same time are also critical.  The seeds will 
need to mature at roughly the same time for us to combine the entire plot and optimize seed 
quality.  Resprouting 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.  The final 
point of emphasis will be the actual seed yield.   

 

Materials and Methods 
Two side-by-side trials were planted, the first in May and the second in August.  Soil samples 
were taken 16 May.  Each trial received 150 lbs nitrogen/acre as urea and the field was furrow 
irrigated.  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. 

The first planting was 2 May.  The goal of the May planting was to push the plant as fast as 
possible and have a suitable amount of flowering complete before the worst of the summer heat.  
The spring-planted trial consisted of seven cultivars replicated four times in a randomized 
complete block design.  The seed for the replicated cultivars ‘Kentucky White’ and ‘VNS-Red’ 
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proved unviable and those will not be discussed further.  There were significant stand issues 
across the trial area making the accumulation of replicated data difficult. 

The second planting on 5 August was to simulate double-cropping after wheat harvest.  The goal 
of the August planting was to evade the summer heat during flowering and see if adequate 
growing conditions persist through late summer and early fall for seed production. The August 
planting consisted of six cultivars replicated four times in a randomized complete block design. 
The seed for the replicated cultivar ‘Kindred’ proved unviable and it will not be discussed 
further.  

 
Results and Discussion 
Spring planting 
Plants emerged very quickly with many cultivars up within 5 days of being irrigated.  Stands 
appeared to self-thin as the plants grew.  Vegetative production occurred very rapidly (Table 1) 
with many of the entries approaching 6 ft tall.  This height would be considered prohibitive for 
mechanically harvesting the seed.   

There was a wide variety of types within each cultivar; some dried to red, tan, or brown and 
indicated a large variety of genetic material in each seed lot.  There was also a large window of 
maturity within each entry.  Many plants were dried down while neighboring plants were still 
green and immature. 

Summer planting 
Similar to the spring planting, plants emerged within 5 days of the first irrigation after planting 
and grew rapidly (Fig. 1).  It should be noted that the late summer and early fall were warm with 
no killing frosts occurring until very late.  According the AgriMet weather station for Ontario, 
1925 growing degree units were accumulated from 22 July to 31 October (base 50°F). This was 
well above the historical average (Table 2).  The heat, which should not be considered typical, 
gave the quinoa a very good opportunity to finish.  When surrounding fields were harvested, 
many lygus bugs moved into the trial.  The lygus numbers were very high late into October.  
These, in addition to loopers and woolly aphids, were some of the insects that were observed in 
high numbers. 

There was not enough seed from any of the plots from either planting to warrant a mechanical 
harvesting.   

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 to cultivars like ‘Red Head’, ‘Brightest Brilliant Rainbow’, 
‘French Vanilla’ and ‘Cherry Vanilla’ is that they grew very aggressively, which helped them 
compete vigorously with weed pressure.  Less aggressive cultivars such as ‘Kentucky Black’ 
incurred more weed issues with their inability to develop a dense canopy and close the rows in a 
timely fashion. 

The overall size profile of the summer-planted crop was much more favorable and could have 
been considered for mechanical harvesting.  However, a long mild summer and fall still did not 
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result in adequate maturation.  Flowering was minimal and very few flowering heads advanced 
as far as the soft dough stage. 

A small number of plants were taken from both the spring and fall plantings as single plant 
selections.  These were dried to determine if there was viable seed produced. Essentially no seed 
was found and it does not appear that the entries evaluated in 2014 are well suited for production 
in the Treasure Valley of eastern Oregon, unless insect control is aggressive. 
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Table 1. Nonreplicated plant heights for a spring-planted quinoa nursery grown at 
Malheur Experiment Station, Oregon State University, Ontario, OR in 2014. 

  Plant height (in) 

Cultivar 6/24/2014 7/10/2014 

Brightest Brilliant Rainbow 33 58.5 

Cherry Vanilla 33 56.1 

French Vanilla 32.2 54.4 

K Black 27.3 42 

Mint Vanilla 30 53.8 

Oro De Valle 30 51.7 

Red Head 31.2 58.9 
 
 
 
 

http://www.hort.purdue.edu/newcrop.
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Figure 1. Weekly plant heights for a quinoa nursery planted on 5 August, 2014 in a trial grown 
at the Malheur Experiment Station, Oregon State University, Ontario, OR. 
 
 
 
 
 
 
Table 2. A comparison of growing degree units (50°F base) for three months between the 
historical average (1903-2012) and 2015 in Ontario, OR. 

  Historical average  2015 
August 734 895 

September 404 503 
October 99 239 
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