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This document


• 
describes an objective for the management of the Sneed Prairie Restoration


• 
describes a variety of considerations that are relevant to selecting management strategies


•
describes our basic management strategy


•
provides a reference for the assessment method.

Objective
The objectives of the Sneed Prairie Restoration project are (i) to restore native Blackland Prairie vegetation and attendant ecological processes (e.g. nutrient cycling, soil development); (ii) to create learning opportunities for Austin College students, other community members, and ecosystem restorationists elsewhere; and (iii) where possible to use methods that can be implemented by faculty, staff, and students (rather than by contracting for outside workers) and that could be copied at other area properties by interested landowners. 

Prairie restoration is not the only objective for the Sneed site.  Some other values of the site may not be compatible with prairie restoration.  For example, some habitat types are valuable for the conservation of priority species (e.g. successional habitat for painted buntings). Thus, some parts of the property are intentionally managed for objectives other than prairie restoration.

Approach

Our basic approach is to manage the property experimentally by: (i) applying different management procedures to various fields in a conventional, replicated, experimental design; (ii) assessing the changes that occur to the fields; and then eventually (iii) modifying the management procedures on the basis of assessment results.   All of the management procedures are intended to be beneficial to the recovery of the prairie ecosystem at the Sneed property.  This basic approach is often referred to as "adaptive management." 

Constraints and opportunities

Various constraints necessitate that we use a subset of possible management options.  Important constraints include the total amount of land available to manage, the time of year when workers are available, various costs, and a need to keep the project within a sustainable level of commitment.  Meanwhile, to learn from the process we need to use more than one management technique and we need to replicate our use of management techniques on different fields.  Otherwise we will not be able to determine which, if any, changes to the ecosystem are due to management and which are due to other factors.  In addition, use of just one management strategy across the property could select for a particular collection of species to the exclusion of others, which could reduce native biological diversity at the site. 

The selection of management options also considered a variety of valuable opportunities, including the availability of enthusiastic student workers, the potential to integrate the project into a variety of classes, availability of cattle and mowing thanks to adjacent landowners Alan and Karen Kainrad, and availability of funding from various external sources.

Complicating Factors

Typical experiments control all variables except those that will be manipulated.  That is not possible in this case.  Two particular sources of background variation complicate the situation.

Within-site variation:  Soil type, topography, former land use, and management prior to the beginning of this experiment vary from place to place across the Sneed property.  These differences in starting conditions can be expected to affect the results of management efforts.  While this can appear to be a drawback, it can actually be valuable because management effects that persist across the site (from replicate field to replicate field) can be considered robust to these initial, within-site variations.  

Annual and longer- term variation in weather:  In addition to spatial variation, there is also temporal variation due to pronounced differences in the weather from year to year.  For example, a fire preceding or following a dry year might not have the same effects as a fire preceding or following a year of average precipitation.  We cannot control the weather and therefore cannot manage this factor, but we can avoid synchronizing the applications of management strategies to replicate fields so that all replicates of a given treatment are not applied on the same schedule.  For example, fields that are managed by burning are generally not all burned the same year.  This avoids confounding the effect of burning with the effect of the time of the fire.  (Of course, any treatment effects may depend wholly or in part on any extreme or multi-year pattern in the weather that occurs during the experiment.  For example, multi-year experiments performed during the drought of the 1950s would probably produce different results than equivalent experiments performed during a multi-year period of average rainfall). 

Our management procedure (implemented beginning in 2001)
We use fire, cattle (grazing, trampling, nutrient cycling), mowing, seeding, and tree cutting as restoration tools.   Our basic approach is to try to recreate key processes, add seeds, and hope the combination of existing plants, seeds, and processes enables the integrity of the plant community to improve, and that this leads to the return of lost animals and other species. 

We experimentally apply three management practices: (i) fire plus mowing; (ii) cattle plus mowing; and (iii) fire plus cattle plus mowing.  Each is applied to three experimental fields, which results in an experiment of 9 fields. In addition, fields are seeded with native grasses and forbs as funds permit or seeds otherwise become available, invading trees are cut as crews become available, and mature plants are transplanted in from other sites when those sites are slated for development and crews are available. 

Logic of the various management procedures
Cattle: Cattle represent a valuable management option for at least two reasons.  First, it seems unlikely that a grassland ecosystem can be expected to function normally in the absence of significant herbivory and "normal" nutrient cycling.  Second, many landowners are likely to be most interested in management procedures that result in the production of cattle. The basic objective of the cattle management is to induce the cattle to approximate the historical effect of bison.  We restrict grazing to times when the majority of desirable native species are dormant or inconspicuous (early spring) or have produced seeds for the year (late fall).  We minimize foraging selectivity by using relatively high stock density and relatively short duration exposures.  

Beginning in spring 2009 we modified the spring grazing to allow cattle onto the property a bit earlier than in the past in attempt to more substantially suppress non-native, cool season annuals and avoid grazing young seedlings of native, warm-season perennials.   To ensure sufficient forage we initiated feeding Sneed hay bales in the Sneed fields where cattle were given access to graze.  (In the past all hay from Sneed had been fed on the Kainrad property.) Feeding at Sneed keeps organic matter on the property, rather than exporting it, and enables the cattle to stay on the property during late winter/early spring when the supply of green grass would not otherwise be sufficient to support them. 

At the same time we also enclosed the FM fields with fences and allowed spring and fall cattle grazing in the areas outside the experimental fields. 

Precise grazing dates and cattle numbers are included in the management record.

Fire: Fire suppresses woody species and fosters the growth of perennial grasses and forbs.  If woody species are not suppressed, then all is lost as far as prairie restoration is concerned.  In addition, fire is relatively easy and inexpensive to use.  One constraint on fire is that crews are only available during January, while many natural fires may have occurred during summer. Fire intensity is difficult to manage, but it is necessary to have sufficient fuel for burning.  Therefore, fire cannot be used immediately after grazing or mowing.   We attempt to set fires often enough to suppress trees but recognize that fire fosters erosion.  Fires are not set on a regular schedule, such as every year or every other year, but rather are set as feasible due to weather and available crews.  On average, fields designated for burning are burned approximately once per three years.

All fields are mowed or hayed as feasible, to suppress trees and grazing-resistant vegetation.  Mowing occurs during mid to late summer to avoid harming ground-nesting birds.  Fields that are managed by burning are not mowed the preceding fall or the subsequent summer.  Mowing is either thorough (such as when haying), or the tractor forages through the field for visible tree seedlings. 

Additional management 

Fields are also seeded with grass and/or forb mixtures as funds become available.  Seeds are drilled through the existing turf or broadcast by hand. 

Trees are cut by hand when feasible.

We occasionally transplant established plants when feasible and available. 

These management strategies are applied to a total of nine experimental fields.  Three fields are burned and mowed.  Three are exposed to cattle and mowed.  Three are exposed to cattle some years, burned other years, and mowed.   Some treatments cannot or should not be applied to every field every year (e.g. fire).  In these cases we apply the management procedure sequentially to different fields in different years. 

Record keeping

We maintain a detailed record of all management activities at the site.

Assessment

The recovery (or lack thereof) of the fields is tracked using the protocol described in:  Schulze, P. C., A. Swift, K. Wilcox, and  J. Beckert.  2009. Fast, easy measurements for assessing vital signs of tall grassland.   Ecological Indicators, 9:445-454. 

 The Garnett Prairie and the Sneed Prairie Remnant are used as reference sites for comparison.  The Garnett Prairie is managed by haying, as has been the case for many years.  The Sneed Prairie Remnant is managed by burning, tree cutting, and mowing.

A map of the Sneed property is included on the following page.
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