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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. It is used for medicinal purposes and is an important forage for sage grouse. 

Objectives
The objective of this study was to compare establishment between direct-seeding and transplanting containerized 
seedlings for seed production fields in northeast Wyoming. 

Materials and Methods
Transplanting Method: We placed seeds from each species in a cooler (37.27 degrees Fahrenheit) in January of 2017. 
As seeds germinated in the cooler, we moved them into cone-tainers in a greenhouse (71-50 degrees Fahrenheit) 
throughout the spring. In May of 2017, we transplanted forbs at 12 inch spacing into 3 separate blocks of 4 rows 
in the field. We recorded establishment by counting every live plant in June of 2018 and again in June of 2019. We 
determined establishment success by comparing the number of forbs transplanted to live plants one and two years post 
transplanting. 

Direct Seeding Method: In October 2017 we drill seeded the forbs into 3 blocks of 4 rows. We seeded sulfur buckwheat 
at 20 seeds/ft and desert biscuitroot at 30 seeds/ft. We recorded establishment by counting every live plant in June of 
2018 and 2019. We determined establishment success by comparing the number of pure seeds per row to the number 
of live plants present. 

Results and Discussion
Sulfur-flower buckwheat had better establishment with the transplanting methodology (Table 1). Desert biscuitroot 
had statistically similar establishment between seeding methods (Table 1). However, the visible establishment of desert 
biscuitroot within the plot shows that direct seeding has higher establishment. The direct seeding method used more 
seeds per foot, which led to a lower percentage of survivors, but more actual live plants were present as compared to 
the transplanted forbs. There appears to be a trade-off between time input and seed input with the desert biscuitroot 
seeding. 
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Table 1. Establishment of sulfur-flower buckwheat and desert biscuitroot one and two years after planting with different 
planting methods (direct seeding or transplant from greenhouse. 

Establishment (%) with 95% Confidence Intervals

One Year After Planting (2018) Two Years After Planting (2019)

Direct Seeding Transplanted Direct Seeding Transplanted

Sulfur-flower buckwheat 0.17%* 71.7% +/- 21% 0.23% +/- 0.4% 58.3% +/- 31.6%

Desert biscuitroot 10.2% +/- 1.5 18.1% +/- 19.4% 6.5% +/- 0.9% 10.1% +/- 21.2%

*Year one of direct seeding of buckwheat has no confidence interval because there was only establishment in one block. 
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