
Objectives

Additional Information

Quinoa (Chenopodium quinoa) and hulless barley (Hordeum vulgare) are important crops with versatile application in food productions. To date, minimal

research has been conducted on the agronomy of quinoa and hulless barley with nitrogen application rate and seeding rate treatments in the dryland

wheat-based cropping systems of the Palouse bioregion of the U.S. The objectives of this study were to evaluate agronomic traits of quinoa and hulless

barley with five different N application rates: 0, 62, 96, 130 and 164 kg/ha and three seeding rates: 5.6, 11 and 17 kg/ha for quinoa and 2.5, 3.1 and 3.75

mil/ha for hulless barley grown in no-till farms. One variety of quinoa (Jesse) and two varieties of barley (Julie and Havener) were grown under no-till

farms in Genesee, ID and Almota, WA in the Summer 2016. N and seeding rates had significant effects on yield of quinoa (p<0.05). N rate had a

significant effect on barley yield, however seeding rate did not result in differences in barley yield. There were varietal differences in barley, with Havener

performed best in both locations and across all treatments. This experiment will be repeated in 2017. In our next steps, seeds from all treatments will be

tested for micronutrient concentration, protein content, amino acid content (quinoa) and beta glucan content (barley).
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The objectives of quinoa and barley agronomy 

trials were to study the effect of N application 

rates and seeding rates on phenotypic responses 

of quinoa and food barley including:

• Plant height

• Seed maturity

• Seed yield
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N rate had a significant effect on seed yield of

both quinoa and barley (p<0.05). The 95kg/ha of

N resulted an average highest yield of 536kg/ha

of quinoa (Figure 1) while 130 kg/ha of N

resulted an average highest yield of 6,472kg/ha

of hulless barley (Figure 3). N rates did not

show any effect on plant height of both quinoa

and barley (p>0.05) and there was no N effect

associated with days to maturity of both quinoa

and barley. Seeding rate had an effect on seed

yield of quinoa; the highest yield of 445kg/ha

resulted from 17kg/ha (Figure 2). However, there

was no significant difference in barley yield

caused by seeding rate (p>0.05) (Figure 4). N

application and seeding rate also had no

significant effect on plant height of both quinoa

and barley (p>0.05). The variety Havener

outyielded Julie across all treatments.

Results (con’t)

Our one-year preliminary data on the effect of

N and seeding rate on phenotypic responses of

quinoa and hulless barley showed that there

was a significant effect of N on seed yield in

both crops, and elucidated the optimal N

required to maximize yield for each crop.

Seeding rate had a significant effect on the

yield of quinoa and no effect on the yield of

barley. Surprisingly, neither N application nor

seeding rate had a significant effect on plant

height of either quinoa or barley. This

information will prove useful to growers

interested in growing these crops in no-till,

dryland farming systems of the Palouse. Our

next step will be to continue this research for

an additional year and to test the effect of these

treatments on the nutritional value of quinoa

and hulless barley.

Material and Methods 

 Crops: Quinoa (Chenopodium quinoa) and

hulless barley (Hordeum vulgare)

 Two locations:

 Genesee, ID (Jensen farm) situated at

46.611134oN Lat., -117.009925oW

Long.

 Almota, WA (Aeschliman farm) situated

at 46.791288oN Lat., -117.438473oW

Long.

 Treatments: N application rate and seeding

rate.

 One quinoa agronomy trial, (cv. ‘Jesse’)

with 5 N application rates: 164, 130, 96,

62 and 0 kg/ha and 3 seeding rates; 17,

11 and 5.6 kg/ha

 One barley agronomy trial with two

varieties (Julie and Havener); 5 N

application rates: 164, 130, 96, 62 and 0

kg/ha, and 3 seeding rates: 2.5, 3.1 and

3.75 mil/ha (million seeds).

 Quinoa and barley treatments were grown in

a randomized complete block design with a

plot size of 4m x 1.2m and replicated five

times.

 Statistical analysis using XLSTAT were

conducted on plant height at maturity, days

to maturity and seed yield.

Figure 1: Effect of N on seed yield of quinoa

Figure 2: Effect of seeding rate on seed yield of

quinoa

Figure 3: Effect of N on seed yield of barley

Figure 4: Effect of seeding rate on seed yield

of barley
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