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Evaluation of pulse crops for Wyoming dryland

Amberle Filley1, Carrie Eberle1 
1Department of Plant Sciences

Introduction 
Winter wheat-fallow has dominated the southeastern Wyoming area for the last 90 years (Lyon et al. 1998). The 
14-month fallow phase exposes the soil to erosion from wind and water which lowers the already low soil fertility. 
Southeastern Wyoming’s low soil fertility is due in part to the cool and dry climate which leads to low amounts of 
organic matter build. Introducing pulse crops like chickpeas, lentils, dry peas, and guar into the rotation in replacement 
of this fallow period will allow for additional organic matter to be added to the soil which can increase the nutrient 
availability, water holding capacity, and microbial activity of the soil. Pulse crops fix nitrogen, which can increase soil 
nitrogen available in the rotation. Pulse crops also offer another crop option to farmers in this area where the number 
of cash crops is already limited.

Objectives
Crops of chickpea, lentil, guar, and dry peas will be evaluated for their agronomic production potential and the 
sustainable value of these crops will be assessed by measuring soil fertility parameters as well as soil moisture.

1. Identify maximum yield expectation for lentil, chickpea, grain pea, and guar crop
2. Measure soil nitrogen contribution of each pulse crop
3. Measure soil water recharge of each pulse crop compared to fallow
4. Determine how timing of termination of pulses affects soil moisture and nitrogen availability

Materials and Methods
The study was initiated at the James C. Hageman Sustainable Agriculture Research and Extension Center (SAREC) 
in the spring of 2018. Chickpeas (Cicer arietinum), lentils (Lens culinaris), dry peas (Pisum sativum), and guar (Cyamopsis 
tetragonoloba) were planted in the Gillespie dryland in plots measuring 5ft by 20ft. Conventional and short season 
varieties of each crop were planted on 3 different planting dates (early, standard, late) at seeding rates shown in Table 1. 
In total, there were 24 individual treatment groups with a fallow control. The field layout was blocked by crop type with 
12 cropped plots per block and a fallow control in each block. This was replicated three times for a total of 84 plots. 

Table 1. Plant populations and pounds of seed per acre 
planted for each crop variety. 

Crop Variety lb. seed/ac. plants/ac. 

Chickpea Orion 168 200,000

Frontier 148 200,000

Dry Pea Early Star 152 390,000

Carver 201 390,000

Lentil Richlea 56 525,000

Maxim 40 525,000

Guar Kinman 7.1 120,000

Monument 8.5 120,000
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Before planting, soil samples were taken to determine soil nitrogen as well as the gravimetric water in the soil. Seeds 
were treated with a fungicide (Apron Maxx RTA) and inoculated with Verdesian N-charge premium high-adhesion 
peat inoculum. After planting, Watermark soil moisture meters from Irrometer® were installed at 1 and 2 ft depths. 
These sensors were programmed to take readings hourly. PR2 access tubes from Dynamax were installed to a depth of 
39 inches. Weekly measurements included the PR2 access tube readings, NDVI to measure canopy development, and 
growth stage documentation. Stand counts were done approximately 2 months after planting and samples were taken 
from each plot for nodule counting. For chickpea and lentil, half of each plot was chemically terminated as a cover crop 
to compare how the timing of termination affected soil moisture and nitrogen. 

After the plants were mature, hand samples of yield were taken, and the rest of the plot was combined with a Kincaid 
XP-8 small plot combine. Soil moisture cores were taken after harvest to determine the water available after the pulse 
crop and before planting winter wheat to determine soil moisture recharge prior to wheat. Soil nitrogen was also 
measured prior to planting the winter wheat crop. Hard red winter wheat ‘Spur’ was planted into these plots in the fall 
of 2018 and will be harvested in the summer of 2019 when the wheat yields will be determined.

Results and Discussion
The average yields for chickpeas, lentils, guar, and dry pea were 24.8 bu/ac, 5.4 bu/ac, 4.9 bu/ac, 27.8 bu/ac (respectively) 
with no significant difference in the varieties (p= 0.72) or planting dates (p= 0.50; Table 2). 

Table 2. Average yields from hand harvest samples for crop varieties and planting dates. ‘Richlea’ lentil yields for the late planting 
date were not available due to lack of available seed at planting.

Average Yield (bu./ac.)

  Chickpea Dry Pea Lentil Guar

  Orion Frontier Early Star Carver Richlea Maxim Kinman Monument

Early 21.9 25.6 28.2 26.0 1.4 4.7 5.4 12.1

Mid 28.1 23.0 34.5 30.6 4.8 4.7 5.5 1.2

Late 30.3 20.0 23.5 23.8 N/A 10.7 3.1 3.8

Average 26.8 22.9 28.7 26.8 3.4 6.5 4.5 5.3

At wheat planting the average percent soil moisture was significantly affected by crop type (p= 0.0002; Figure 1). Soil 
moisture was not different between varieties at harvest so only the conventional variety was sampled before wheat 
planting. Soil moisture following chickpea was significantly lower than pea and fallow. Dry pea water use was not 
different than fallow which could be due to the early maturation date of peas allowing for more soil water recharge. 
Guar was excluded because of a late maturation date leading to a late wheat planting date. 
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Figure 1. Average soil moisture percentage in 0-90 cm before wheat planting. Letters indicate significant differences at p= 0.05. Error bars show 
standard deviations. 

This study will be repeated in 2019. Based on first year results, average yield for chickpea and dry pea were similar to 
previously reported dryland yields. Dry pea may be a better suited than chickpea to replace the fallow since the earlier 
maturation allowed for more soil recharge. 

Acknowledgments
 Thanks to the SAREC farm crew, staff, and interns as well as our seed sources. Meridian Seeds provided the dry pea 
and chickpeas, Safflower Tech supplied the lentil seeds, and Texas A&M and Texas Tech provided guar seeds. Funding 
for this project came from the Wyoming Department of Ag Specialty Crop Block Grant Program, a Western SARE 
Graduate Grant, and the Robert L. Lang Graduate Fellowship at UW SAREC.

Literature Cited

Lyon, D. Baltensperger, J., Blumenthal, P., Harveson, R. (1998) Crop production and soil water storage in long-term 
winter wheat- fallow tillage experiments, Soil & Tillage Research, 49, 19-27.

Contact: Carrie Eberle, carrie.eberle@uwyo.edu, 307-837-2000.

Keywords: dryland farming, pulse crops, sustainable farming, chickpea, lentil, field pea, guar

PARP: I.1, I.2, I.5, I.9, II.5, II.7, II.9, X.1

mailto:carrie.eberle@uwyo.edu



