
Materials and methods
Site history: The Avis Prairie is a 25 acre restoration planted in 1993

on a fallow agricultural field. The area of the blocks was planted with a

>90% C4 grass mix and is a hillside with a clay-rich exposed subsoil.

The site is on the Mississinewa Moraine on the Tipton Till Plain in east-

central Indiana. The Prairie has been burned annually in April since its

creation.
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Introduction
Tallgrass prairies have undergone a 99.9% loss in coverage in the 

upper Midwest and are among the most endangered ecosystems in 

North America (Sampson and Knopf 1994). Restoration efforts have 

typically not been able to match species diversity of prairie remnants, or 

were intentionally sown heavily with grasses to out-compete weeds 

(Williams et al. 2007; Polley et al. 2005). Methods for increasing forb 

cover, diversity, and habitat diversity are essential for full restoration.  

Interseeding is a commonly used restoration tool that involves 

sowing seed directly into the existing plant community. It is especially 

useful in improving restorations or remnants, or restoring sensitive 

areas, where plowing and seeding is not an option (Packard 1997). 

Methods for reducing competition from dominant vegetation are 

essential for seedling survival. This study compares 3 disturbance 

techniques, mowing, herbicide spraying, and disking on hand seeding 7 

species of forbs.

Results
ÅSabatia angularis and Rudbeckia triloba did not germinate this 

growing season

ÅWeed invasion was low overall, but highest in disk plots

ÅDisk treatments performed far better than other treatments (Fig. 4) 

(p < 0.001)

ÅBlocks showed significant decreasing survivorship down slope (Fig. 

5) (p = 0.001)

ÅControls had the best germination, but seedlings were out-competed 

by September (Fig. 6) (p < 0.001)

Conclusions
Disking was much more successful than mowing or herbicide 

treatment, but control had the highest germination. This study 

demonstrates the three disturbance methods on relatively small scales, 

with the idea of creating species rich ñislandsò throughout the prairie. 

The fact that disking shows the most promising results makes 

recreating small patches difficult. Using a PTO-driven rotary tiller or a 

disk harrow would likely simulate the results seen here, but could not 

replicate the small 2x2 meter disturbances. Creating strips or patches 

with this equipment may be the only option. This mosaic planting of 

forb-rich patches or regions is common practice, increases habitat 

heterogeneity, and may closer represent historical prairies (Schramm 

1990).

Mowing is often used in conjunction with interseeding (Williams et 

al. 2007), but this study suggests that timing, height, and thatch 

considerations have drastic effects on the success of seeding, and that 

mowing may be inferior to other disturbance methods. I would suggest 

that if mowing is used, it should utilize the higher germination rates 

seen in the undisturbed control treatments in early summer, and be 

high mowed or hayed every few weeks only during the grassesô tillering 

stage in midsummer.

Increased lodging in wetter blocks partially explained, but did not 

fully account for the block pattern. C4 grass biomass is closely related 

to moisture, while forb biomass is less so. Perhaps the moisture 

gradient correlates with increased grass competition, therefore lowering 

seedling survivorship. Seedling survivorship will again be assessed in 

May 2009 to show overwinter performance, and Floristic Quality 

Assessment (FQA) sampling will be used for the following 4 years to 

monitor long term success. 
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Fig. 3. Block placement 

and layout on the Avis 

Prairie. Taylor 

Universityôs campus is 

immediately across Hwy 

5 to the West of the 

Prairie, in Upland, IN.
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Fig. 1. The dominant 

grasses, Andropogon 

gerardii (Big Bluestem), 

and Sorgastrum nutans

(Indian Grass), often form 

monocultures on many 

restoration sites. This is a 

picture from my plots 

showing Big Bluestem at 

nearly 8ft tall.
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Fig. 4. Seedling Survivorship by Treat ment  
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Fig. 5. Seedling Survivorship by Block

Treatments:

ÅMOW- 2x2 meter mowing 

To 5-7ò from 30ò with weedwacker (thatch left in place, but mulched); 

continuously managed

ÅSPRAY- 1x1meter herbicide clearing 

Glyphosate (Round-up®) - 5 days before planting

ÅDISK- 2x2 meter disking

Simulated with Troy Built rototiller

ÅCONTROL- seeded but undisturbed

Experimental Design:

ÅNested Factorial Design

Å3 Blocks aligned to show site differences along a slope gradient (high to 

low/dry to wet)

Å7 forb species of local genotypes, various families, and various seed sizes 

were purchased and treated according to germination requirements

Å4 monthly seedling counts by a ¼ meter2 quadrat sampled at the center of 

each treatment

ÅFloristic Quality Assessment  sampling by block was conducted in July

ÅA ñbackground noiseò seedling count of unseeded buffer zones was 
conducted in July to identify possible seed bank contribution

Species:

üDesmodium canadense

üCassia hebecarpa

üRudbeckia triloba

üRudbeckia hirta

üRatibida pinnata 

üPenstemon digitalis

üSabatia angularis
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Fig. 6. Germinat ion by July 

Fig. 4-5. September data, showing first growing season 

survivorship. Below: Fig. 6. July data, showing seedling pattern 

before the grass went to seed, out-competing the seedlings in 

the control.  

Right: Fig. 7. Grass lodging in 

wetter blocks in late summer. 

Seedlings caught under the 

heavy grasses were smothered. 

One form of seedling mortality 

and grass competition.

Fig. 2. Seedlings in a 

¼ m² quadrat by 

midsummer (disk 

treatment).

Left: Fig. 8.

Disking 

simulation.

Right: Fig. 9.

Killdeer nest 

hidden among 

my plots.
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