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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 and population 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 40’s for the following ten 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 collection — Data was collected in May 2018, May 2019, and May 2020. We counted the number of plants 
per block each year. Data Analysis: To determine a difference between planting methods we compared population 
results at various stages of growth. We ran a paired t-test for each stage of growth. The stages included (1) seed to 
establishment, (2) year one survivorship, (3) establishment to year one survival, (4) year two survivorship, (5) year 
one to year two survival.



100 | 2020 Field Days Bulletin | ShREC

Results and Discussion
Table 1. Proportion of desert biscuitroot individuals surviving from three life stages using direct seeding and transplanting 
methods. P-value from paired t-test at each life stage. **p < 0.05, ***p<0.001. Values are based on the proportion surviving from 
the previous stage, i.e. established from seed (mean and actual number of plants). Data collected May 2018, 2019, and 2020 in 
Sheridan, Wyoming.

Desert biscuitroot Direct Seeding Transplanting

Life Stage Mean Plants Mean Plants p-value

Seed to Establishment 0.1006 4308 → 433 0.3655 287 → 105 0.000116***

Year 1 Survivorship (seed to yr 1) 0.0643 4308 → 277 0.0719 287 → 20 0.747

Establishment to Year 1 Survival 0.6393 433 → 277 0.1968 105 → 20 0.019**

Year 2 Survivorship (seed to yr 2) 0.058 4308 → 257 0.041 287 → 11 0.508

Year 1 to Year 2 Survival 0.906 277 → 250 0.47 20 → 11 0.135

Table 2. Proportion of sulphur-flower buckwheat individuals surviving from three life stages using direct seeding and transplanting 
methods. P-value from paired t-test at each life stage. **p < 0.05, ***p< 0.001. Values are based on the proportion surviving from 
the previous stage, i.e. established from seed (mean and actual number of plants). Data collected May 2018, 2019, and 2020 in 
Sheridan, Wyoming.

Sulpher-flower buckwheat Direct Seeding Transplanting

Life Stage Mean  Plants Mean Plants p-value

Seed to Establishment 0.0033 2050 → 7 0.5121 205 → 105 0.00000558***

Year 1 Survivorship (seed to yr 1) 0.0023 2050 → 5 0.3658 205 → 75 0.00446**

Establishment to Year 1 Survival 0.6556 7 → 5 0.7143 105 → 75 0.783

Year 2 Survivorship (seed to yr 2) 0.001 2050 → 5 0.307 205 → 62 0.024**

Year 1 to Year 2 Survival 1 5 → 5 0.827 75 → 62 0.125

Desert biscuitroot first year survivorship, second year survivorship, and year one to year two survival is similar 
between methods. Overall, there was low survivorship of desert biscuitroot seeds, but there was high survival of 
existing plants into year two. Desert biscuitroot transplanting has higher seed to establishment success but lower 
first year survival of established plants. Given similar initial establishment and the success of subsequent year’s 
survival with direct seeding, it could be more preferred to use direct seeding as an establishment method for desert 
biscuitroot.

Sulphur-flower buckwheat first year survival of established plants and year one to year two survival is similar 
between methods. Overall, once plants were established, they had good survival into subsequent years regardless 
of establishment method. However, direct seeding had low establishment success to begin with. Transplanting 
had higher establishment success and higher first and second year survivorship. Given similar subsequent survival 
and the initial success by transplanting, transplanting may be a preferred method for sulphur-flower buckwheat 
establishment.
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