Prairie Seeding Research and
Seed Mix Development

September 17, 2015 Meeting Technical Notes

Agenda:
Present research results from USFWS prairie seeding trials — Sarah Hamman

Present research results from UW staged scale restoration experiments — Jon Bakker
Discuss adaptive approach to seeding and identify areas for future seeding research — Peter Dunwiddie
Discussion of current seed production, allocation and seed mixes — Sierra Smith

Example of adaptive seeding approach — Bill Kronland

Research summary:
Regional Native Seed study (Sarah Hamman) —

e There were no consistent or significant differences between seeding methods, however
broadcast seeding was most reliable (least amount of variability)

e Most species tested did not respond significantly to higher sowing rates, likely b/c the rates
were still too low and/or the site was already saturated with that species. Seeding into areas
where target species were already present was not successful.

e Areas with high moss cover (>80%) required 2x as many C. amoena seeds as areas with
moderate moss cover (50%) and 7x as many seeds as areas with low moss cover (<25%). Similar
patterns exist for several species.

Sowing Time Trials (Sarah Krock) —

o Sites seeded in September and October resulted in the greatest species richness and highest
plant density — there were not major differences between September and October for most
species.

e This study is being replicated this year across several months and sites

UW Restoration Experiment (Jon Bakker) —

e Site preparation (burning or herbicide or solarization), conducted before seeding, affected the
establishment of most species. Each type of site preparation enhanced the establishment of
some species while hindering the establishment of other species.



e OQverall, the herbicide site preparation treatment was the most favorable — it enhanced the
germination of the most species and hindered establishment of the least.

e Not clear why individual species responded as they did; some species in the same genus
responded very differently from one another.

e Important to use a diverse seed mix.

e Need to investigate further how differences in establishment can influence subsequent
community structure and composition.

Adaptive Seeding Summary:

The success of seeding efforts are based on a myriad of variables related to habitat type; site history,
condition and preparation; environmental and seasonal stochasticity; seed quality, diversity and
abundance; and interspecies interactions including herbivory, competition and facilitation. The breadth
of possibilities makes developing prescriptions that would allow for the precise prediction of sowing
outcomes unrealistic.

Individual land managers would benefit by an adaptive approach to seeding that would tailor actions to
the specific conditions of the site to be restored. This would include data collection at sowing, long term
monitoring of seeded plots, and modifications to future seeding prescriptions based on initial outcomes.

This adaptive approach is site specific but is based upon one or multiple standard seeding prescriptions.
These standard prescriptions provide land managers a starting point for planning purposes and allow
the nursery to estimate and provide the seed needs for the region.

A seeding prescription includes pretreatment of the site, target seeding date, seeding method, species
list, species relative proportions, seeding rate, and follow up seeding chronology. Standard prescriptions
could be developed for habitat type, restoration goal, initial site conditions or some combination
thereof.

The identification of a limited number of standard prescriptions would allow for their rigorous
development. Consistent data collection and monitoring of seeding efforts would facilitate the feedback
necessary for continual revision and refinement of these prescriptions.

Current Seeding Prescriptions:

Pre-treatment prescriptions (Remnant Prairie or Pasture)

Two separate prescriptions for pretreatment to sowing are emerging, and selection depends on the
presence of native prairie species. Seeding into existing prairie requires the opening of bare ground and
the minimization of impacts to native species. This prescription involves burning the prairie in the
summer followed by glyphosate treatment in the fall as weed seedlings are germinating and before
native perennial species reemerge. This is followed by broadcast seeding in October. The following
spring a grass-specific herbicide is used. Burning and seeding then repeats on a three year cycle.

If no native prairie remnant exists the site is sprayed with glyphosate in the summer and then burned.
Glyphosate treatments follow the fall rains as weed seedlings and perennials emerge. Fescue is then



seeded that same fall. The second year the site is treated with a mixture of broadleaf and grass specific
herbicides which do not kill fescue. The second fall a mixture of forbs is seeded.

Seed prescriptions

Primary seed prescriptions have been developed for upland prairie and Taylor’s checkerspot habitat. A
number of additional prescriptions are being developed for other habitats and objectives including: oak
savannah, wet prairie, deep loam prairie, streaked horned lark habitat, and native enhancement on
private pasture.

These mixes are based on species lists and target densities developed by regional partners and
incorporate pure live seed data and results from seedling establishment research. A seeding calculator
exists to allow easy modification of these mixes as information or objectives change. The biggest
challenge in establishing these rates is estimating the survivorship of each species. This will be greatly
impacted by site factors, pre-treatments and sowing methods.

These seed and treatment prescriptions are intended as a guide to be modified by land managers who
know their sites and objectives best. Monitoring of seeding sites will help refine these general
prescriptions as well as allow meaningful site based modifications.

Proposed Metrics for Sowing and Monitoring:

Prior to sowing:
Site characteristics: location, habitat type, soil type, use history, vegetation (Prairie Habitat Monitoring),
soil nutrient test

Project description: restoration objectives, pre-sowing treatments, proposed actions and timeline

At sowing time:
Immediate conditions: Date, time, weather, temperature, soil moisture

Seeds: standard mix type, modifications, desired sowing rate, additives
Sowing method: equipment used, harrowing, sowing pattern/distribution and abnormalities

Calculated post sowing:
Actual sowing rates in Pure Live Seed per unit area.

Follow up monitoring:
Repeat vegetation monitoring (PHM, functional group cover)

Qualitative assessment:

What species are dominating/absent?

What is the distribution pattern of seedlings?
Were pre-treatments effective?

Are we approaching objectives?



Additional Research Questions:
-What is the fate of un-germinated seed? Is it lost to erosion, predators, pathogens or added to seed
bank?

-How do we create appropriate sites for seed germination (cover crops, nurse plants, etc)?

-What is the appropriate seeding sequence/chronology (fescue first, annuals first, forbs later, other
grasses?)

-How is seed dispersed on the prairie (ants, mice, voles, birds, wind)? Can this be manipulated?
-What sowing dates are ideal for which species?
-What soil conditions can be altered to favor native species (fungal communities, nutrients, pH)?

-What pretreatments are most effective at limiting non-native establishment?



