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Introduction
CROPPING SYSTEMS IN EASTERN IDAHO mainly consist of 
cereals (e.g., wheat and barley), potatoes, sugar beet, and 
forage. In fact, the entire state leads the nation in barley 
production, growing malt, food, and feed varieties, with  
the eastern area the state’s largest contributor. Eastern 
Idaho receives a small amount of annual precipitation  
(e.g., ≤ 280 mm or 11 inches in dryland areas) and thus 
drought often occurs during the growing season, when 
irrigation supplies are limited.

While improving irrigation management practices, 
growers can also diversify their cropping systems by 
incorporating crops with different water requirements 
through rotation and intercropping. Pulse crops (e.g., lentil, 
pea, and chickpea) use less water than cereals. Although 
the market for peas and other pulse crops is uncertain, 
compared to rotations, intercropping pulse and cereals 
can reduce the risk of economic loss because it yields two 
products from a single field in one growing season. In 
addition, pulse crops provide symbiotically fixed nitrogen 
to cereals in intercropping and their rooting systems are 
complementary, which may lead to improved water-use 
efficiency. Therefore, including pulses in cereal-dominant 
cropping systems may improve overall soil health, plant 
growth, and yield stability.

To incorporate barley-pulse intercrops in existing 
cropping systems, first evaluate their production under 
different water availabilities. Also, before recommending 
intercropping to growers, conduct a number of compre-
hensive trials at different locations. This Extension 
bulletin highlights the results of three trials of barley-
pulse intercropping at high and low water availabilities at 
Aberdeen, Rockland, and Springfield in southern Idaho.
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Field Trial at the  
Aberdeen Research  
and Extension Center
We conducted the first field trial at the Aberdeen 
Research and Extension Center, University of Idaho 
in 2020 by establishing plots of monocropping  
barley (cultivar ‘GemCraft’), lentil (cultivar 
‘Avondale’), pea (cultivar ‘Hampton’), and barley-
lentil and barley-pea intercropping (alternate rows 
of pulse and barley) under two irrigation treatments 
(Figure 1). The irrigation treatments were applied 
throughout the growing season at 100% crop 
evapotranspiration (ET) as a well-watered condition 
and at 50% ET as a drought-stressed condition. The 
daily ET data was retrieved from AgriMet (https://
www.usbr.gov/pn/agrimet/); seasonal precipitation 
was 66 mm in 2020. During the growing season, 
the well-watered treatment received irrigation of 
283 mm, whereas the drought-stressed treatment 
received 142 mm. Irrigation was supplied using solid-
set aluminum pipelines. 

Figure 1. Barley-lentil (A) and barley-pea (B) intercropping 
treatments and monocropping pea (C) and lentil (D) in the field.
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The study followed a split-plot design with four 
replicates (total of 40 plots). Each plot (3 × 6 
m) consisted of 14 plant rows with a distance 
of 18 cm between rows. The seeding rate of 
monoculture barley was 198 seeds/m2 and 99 seeds/
m2 for intercropping barley. The seeding rate of 
monoculture pea was 86 seeds/m2 and 43 seeds/m2 
for intercropping pea. The seeding rate of mono-
culture lentil was 129 seeds/m2 and 65 seeds/m2 for 
intercropping lentil. No fertilizers were applied 
during the growing season. 

Our first-year results indicated that drought stress 
(50% ET) significantly reduced total biomass yield 
compared with the well-watered condition (100% 
ET) (P = 0.006) (Figure 2). Across the irrigation 
treatments, the highest total biomass yield was 
found in monocropping barley followed by barley-
pea and barley-lentil intercropping, but barley-pea 
intercropping was not different from monocropping 
barley. The lowest total biomass was observed 
in monocropping lentil. For barley biomass, the 
differences between the two irrigation treatments 
were also significant (P = 0.019); also, monocropping 
barley had greater barley biomass yield compared 
with barley intercropping with lentil and pea. 
Pulse biomass yield was not affected by irrigation 
treatment (P = 0.260); however, intercropping with 
barley dramatically reduced pulse biomass.

Barley grain yield was strongly affected by the 
interaction effect of irrigation treatment and 
cropping system (Figure 3). Under the well-watered 
condition, barley grain yield of the monocropping 
treatment was greater than barley-pea intercropping, 
but not different from barley-lentil intercropping. 
Under drought stress, barley grain yield did not 
differ between monocropping barley and barley 
intercropping with lentil or pea. Pulse grain yield 
was not significantly affected by irrigation treatment. 
Monocropping pea produced the highest pulse grain 
yield followed by monocropping lentil, barley-pea 
intercropping, and barley-lentil intercropping.

On-Farm Trials at  
Rockland and Springfield
Two field trials were established at Rockland and 
Springfield in eastern Idaho in 2021. At Rockland, the 
trial consisted of three cropping system treatments: 
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Figure 2. Whole-plant biomass of monocropping and intercropping plots at well-watered (100% ET) and drought-stressed (50% 
ET) conditions at the Aberdeen Research and Extension Center.

Figure 3. Grain yield of monocropping and intercropping plots at well-watered (100% ET) and drought-stressed (50% ET) 
conditions at the Aberdeen Research and Extension Center. 

monocropping barley (cultivar ‘GemCraft’) and pea 
(cultivar ‘Banner’) and barley-pea intercropping 
(Figure 4). At Springfield, the trial consisted of 
treatments of monocropping barley (cultivar 
‘Voyager’) and barley-pea (cultivar ‘Hampton’) 
intercropping. The intercropping treatment was 
planted as a barley-pea mix at Rockland and in 
alternate rows at Springfield. Rockland is a dryland 
site with an average annual precipitation of 305 
mm (12 inches), whereas the Springfield site is 
an irrigated field. At Rockland, the seeding rate 

of monoculture barley was 78 kg/ha and 39 kg/
ha for intercropping barley; the seeding rate of 
monoculture pea was 168 kg/ha and 84 kg/ha for 
intercropping pea. At Springfield, the seeding rate 
of monoculture barley was 134 kg/ha and 67 kg/
ha for intercropping barley; the seeding rate of pea 
was 91 kg/ha for intercropping pea. At maturity, 
four replicates of plots (1 × 1 m) from each cropping 
system treatment were randomly selected at both 
locations and whole plant samples were collected to 
estimate crop biomass and grain yield.
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Figure 5. Whole-plant biomass of pea and barley from monocropping barley and pea and their intercropping systems at Rockland 
and Springfield.

At Rockland, the total biomass of monocropping 
barley was greater than monocropping pea (P = 
0.011), whereas the total biomass of barley-pea 
intercropping was not significantly different from 
monocropping barley (P = 0.221) or monocropping 
pea (P = 0.062) (Figure 5). The biomass of pea from 
the monocropping treatment was greater than the 
barley-pea intercropping, but the barley biomass did 
not differ between monocropping and intercropping. 

At Springfield, the total biomass of monocropping 
barley was not significantly different from barley-pea 
intercropping (P = 0.069) (Figure 5). Barley biomass 
under the intercropping system was slightly smaller 
than monocropping barley (P = 0.057). 

At Rockland, the grain yield of monocropping pea 
was greater than pea from the barley-pea inter-
cropping (P = 0.005), whereas barley yield from the 

monocropping system was not significantly different 
from barley-pea intercropping (P = 0.133) (Figure 6). 
At Springfield, barley grain yield under intercropping 
was smaller than monocropping (P = 0.025).

Summary and 
Recommendations 
• The results of the two on-farm trials agree  

with the trial at the Aberdeen Research and 
Extension Center. Under drought stress or 
dryland conditions, barley grain yield did not 
differ between monocropping barley and  
barley intercropping with lentil or pea. These 
results suggest that barley plants in inter-
cropping could compensate for the low plant 
density and produce similar yields as the 
monocropping barley. 

Figure 4. Barley-pea intercropping in a mixture (A) and monocropping pea (B) and barley (C) at Rockland. 
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• Pulse biomass or grain yield was not strongly 
affected by irrigation treatment, but dramatically 
decreased in intercropping systems. 

• These results suggest that pulse-barley inter-
cropping systems could be suitable for areas of 
limited irrigation supplies or dry-land farming.
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ALWAYS read and follow the instructions printed on the pesticide 
label. The pesticide recommendations in this UI publication do not 
substitute for instructions on the label. Pesticide laws and labels 
change frequently and may have changed since this publication was 
written. Some pesticides may have been withdrawn or had certain 
uses prohibited. Use pesticides with care. Do not use a pesticide un-
less the specific plant, animal, or other application site is specifically 
listed on the label. Store pesticides in their original containers and 
keep them out of the reach of children, pets, and livestock.

Trade Names—To simplify information, trade names have been 
used. No endorsement of named products is intended nor is criticism 
implied of similar products not mentioned.

Groundwater—To protect groundwater, when there is a choice of 
pesticides, the applicator should use the product least likely to leach.
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