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Introduction
Some native species are highly desirable in reclamation and restoration settings, but seed availability is limited 
because the species is challenging to effectively establish, grow, harvest, clean, and condition. Additionally, 
propagation methods may directly impact native plant restoration efforts where original seed sources are limited. 
We evaluated methods for seed increase of native plants sulfur-flower buckwheat (Eriogonum umbellatum Torr.) and 
desert biscuitroot (Lomatium foeniculaceum J.M. Coult. & Rose). Sulfur-flower buckwheat is a native, low growing, 
woody mat-forming perennial that is important for quail, sage-grouse, and ungulate forage, and for pollinator habitat. 
Desert biscuitroot is a broad-leaved, herbaceous perennial of the Apiaceae family. It is used for medicinal purposes 
and is an important forage for sage grouse.

Objectives
The objective of this study is to measure production success between direct-seeding and transplanting containerized 
seedlings for seed production fields in northeast Wyoming.

Methods and Materials
Site — This study took place in a retired agronomic field at the Sheridan Research and Extension Center. Three 
blocks, each 225 ft2, were used for each method and species.

Direct seeding method — Seeding occurred on October 31, 2017, using a push seeder. The temperature was 50°F 
with predicted temperatures to remain in the 40s for the following 10 days. The target seeding depth was ½ inch. 
Desert biscuitroot was seeded at rate of 28 pure live seeds/foot. Sulphur-flower buckwheat was seeded at a rate of 13 
pure live seeds/foot.

Transplanting method — Desert biscuitroot seeds were soaked in distilled water for 24 hours before being placed in 
a cooler in containers with moist filter paper on February 6, 2019. On February 17, 2017, sulphur-flower buckwheat 
seeds were placed in containers with moist filter paper in a cooler. The cooler was set to 37°F and 60% humidity. 
Germination took approximately two months for both species. As seeds germinated they were transferred into four-
inch potting containers in a greenhouse with 61-70°F daytime temperatures and 50-55°F nighttime temperatures. 
The seedlings grew for two months before being transplanted into the field in May 2017. The field was plowed and 
seedlings were planted 12 inches apart.

Data analysis — We compared planting methods by using a production-based approach. We scaled the individuals 
produced at the plot level to one acre and calculated seed, labor, and equipment costs for direct seeding and 
transplanting methods.
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We calculated the cost of pure live seed used, labor, and equipment. Equipment required for transplanting included 
containers, trays to hold the containers, and soil. The container and tray costs were prorated over a five year lifetime 
expectancy. Equipment for direct seeding included fuel for the drill-seeder. We assumed that field preparation, water, 
and weeding labor were similar across methods and therefore, were not included in the production costs.

Results and Discussion
Table 1. Desert biscuitroot production using direct seeding and transplanting method. May 2019 survival data used to extrapolate 
to one acre of production.

Desert biscuitroot Direct Seeding Transplanting

Plants/Acre 53627 831 plants/675 ft2 2258 35 plants/675 ft2

Pure Live Seed Cost $0.0000979 183840 PLS/lb at $180/lb PLS $0.0000979 183840 PLS/lb at $180/lb PLS

Seed Cost/Acre $1089 Used 12926 seeds/675 ft2 $54.45 Used 900 seeds/675 ft2

Labor Cost/Acre $10 (1 person x 1 hour x $10/hr)/675 ft2 $5162.67 (2 people x 4 hours x $10/hr)/675 ft2

Equipment Cost/Acre $11 5 gallons fuel at $2.20/gallon $1581.33 (315 containers at $0.028/container) + 
(3.2 trays at $1.51/tray) + (2/5 soil bale at 
$27.13/bale soil)

Total Cost/Acre $1110 $6798.44

Table 2. Sulphur-flower buckwheat production using direct seeding and transplanting method. May 2019 survival data used to 
extrapolate to one acre of production.

Sulphur-flower 
buckwheat

Direct Seeding Transplanting

Plants/Acre 903 14 plants/675 ft2 12132 188 plants/675 ft2

Pure Live Seed Cost $0.00077 142830 PLS/lb at $110/lb PLS $0.00077 142830 PLS/lb at $110/lb PLS

Seed Cost/Acre $407.58 Used 6150 seeds/675 ft2 $30.33 Used 900 seeds/675 ft2

Labor Cost/Acre $10 (1 person x 1 hour x $10/hr)/675 ft2 $5162.67 (2 people x 4 hours x $10/hr)/675 ft2

Equipment Cost/Acre $11 5 gallons fuel at $2.20/gallon $1581.33 (315 containers at $0.028/container) + 
(3.2 trays at $1.51/tray) + (2/5 soil bale at 
$27.13/bale soil)

Total Cost/Acre $428.58 $6774.32

The success of establishing these species for production depends upon available inputs and preferred outcomes. 
Using direct seeding to establish desert biscuitroot results in lower production costs overall, but does require higher 
seed input than transplanting. Transplanting sulphur-flower buckwheat results in higher plant production with lower 
seed input, but it costs more for labor and materials than direct seeding.
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