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Introduction
Exotic annual grass invasion in the western U.S. has shifted historic fire-regimes, nutrient cycles, and reduced 
native species diversity - effectively converting ecosystems to an alternative stable state dominated by annual grasses 
(D’Antonio & Vitousek 1992). Indaziflam is newly released pre-emergent root inhibiting herbicide available for 
control of invasive annual grasses in rangelands. Selectivity results from its soil binding properties, confining it to 
the top few centimeters of soil. This limits injury to established perennial plants whose root systems are below the 
herbicide layer. Impact on seedling recruitment is not well documented.

Objectives
Our objective was to evaluate how emergence is influenced by planting depth in the presence and absence of 
indaziflam and whether a trade-off exists between depth and herbicide presence.

Materials and Methods
To address these questions, we conducted a greenhouse study to evaluate the effects of seeding depth and indaziflam 
on emergence and early growth of six native plant species. We ran the experiment as two independent trials. For 
each trial, we measured and marked twenty-four 5.7 L plastic containers from a determined point at approximately 
5 cm deep from the top of the container. Using the 5 cm depth as a baseline, marks were placed from this point 
upward to represent the following planting depths: 2.5, 1.3, 0.6 and 0 cm.

Field soil was used from the Sheridan Research and Extension Center in Sheridan, Wyoming. Soil was mixed in 
a 3:1 ratio of field soil:soilless potting medium. We planted the following species: Rocky Mountain beeplant, blue 
grama, Maximilian sunflower, Wyoming big sagebrush, western wheatgrass, and green needlegrass. We planted 
species in rows with 12 pure live seeds. We sprayed twelve containers with indaziflam at 0.365 L ha-1. The herbicide 
was watered-in following application to the recommended depth. Greenhouse temperatures fluctuated from 12°C to 
19°C for trial 1 and 16°C to 25°C for trial 2. Watering occurred twice weekly for the duration of the study.

We collected data 48 days after planting (DAP). We calculated emergence (%) by dividing the number of emerged 
plants by the number of pure live seeds planted per row. Approximately 84 DAP, we terminated each trial by 
collecting biomass, shoot and root length, and length from root crown to first true leaf from up to five plants per row 
for all species in the study. This was done to inform whether indaziflam had an impact on emerged plants. These 
samples were processed and weighed following drying.

Results and Discussion
When no herbicide was applied, western wheatgrass emergence across all depths was approximately 75% for trial 1. 
Emergence from deeper depths was greater when indaziflam was present for both trials. For both trials, blue grama 
emergence was greatest at shallower planting depths and decreased as depth increased when indaziflam was not 
applied. No emergence was observed from grama when indaziflam was applied. Green needlegrass emergence was 
greater at deeper depths in the presence and absence of indaziflam for both trials. Maximilian sunflower emergence 
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was high across all depths when indaziflam was absent. Emergence was low across all depths when indaziflam 
was applied for trial 1. A different pattern was observed during trial 2, where emergence was greatest at 1.3 cm 
in the presence or absence of indaziflam. Emergence from shallower planting depths was low for all species when 
indaziflam was present. Harvested plant measurements showed no negative impacts due to indaziflam.

Lower emergence from shallower planting depths when indaziflam was applied among all species could be due to 
herbicide presence in the top few centimeters of the soil profile. Grama consistently preferred shallower planting 
depths across both trials when no herbicide was applied. Although grama emergence from deeper depths was low, 
wheatgrass and needlegrass emergence from these depths was greater across both trials. Sunflower emergence 
patterns between the two trials is less clear and further evaluation is necessary to understand how this species will 
respond to indaziflam. It is likely that some of the differences observed between the first and second trial are a result 
of higher greenhouse temperatures consequently leading to faster desiccation of containers. Moving forward, this 
information can help inform land managers and reclamation projects concerned about annual grass competition. If 
indaziflam is used, revegetation efforts may be more successful if deeper seeded species are selected. Future research 
will include evaluating more species as well as manipulating seeding rate to evaluate emergence under similar 
circumstances.
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Figure 1. Regression curves of emergence (%) for all species evaluated 48 DAP in the presence and absence of indaziflam at four 
different depths.




