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Hypothesis 

• We can create structural heterogeneity using 
patch-burn grazing 

• Degree of structural heterogeneity may not be 
as great as in the central and southern tallgrass 
prairies  



Research Sites  



April Burns 
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Clear Lake 
2007 

Summit 
2007 

Clear Lake 
2008 

Summit 
2008 

Clear Lake 
2009  

Summit 
2009 IF = introduced forb cover 

IG = introduced grass cover 
L = litter cover 
NF = native forb cover 
NG = native grass cover 
S = shrub cover 
VO = visual obstruction 
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Principal component 1 

Clear Lake 
2007 

Summit 
2007 

Clear Lake 
2008 

Summit 
2008 

Clear Lake 
2009 

Summit 
2009 

Continuous season-long grazing 
Patch-burn grazing no fire 
Patch-burn grazing fire Year 1 
Patch-burn grazing fire Year 2 
Patch-burn grazing fire Year 3 



Grazing 
Treatment 

Patch VO NG 
Cover 

IG 
Cover 

NF 
Cover 

IF 
Cover 

S 
Cover 

    (cm) ------------------------- (%) ------------------------- 
PB 1, no burn  7 14 36 10 4 4 
  2, no burn 11 16 28 12 3 7 
  3, no burn   8 21 25 14 4 3 
  4, burned Year 1   3 15 20 10 1 4 
                
CSL 1, no burn   8   8 40   7 1 1 
  2, no burn 13   9 52   9 1 0 
  3, no burn   8 15 34 10 0 4 
  4, no burn   9 10 36 13 0 2 
                
Source of variation ------------------------------ P-value --------------------------- 
Grazing treatment (G)   0.40 0.29 0.11 0.59 0.30 0.26 
Patch (P) <0.01 0.41 0.02 0.80 0.39 0.94 
G x P   0.08 0.98 0.08 0.81 0.56 0.21 
              
Standard error 1.3 5.8 3.0 5.7 1.7 2.3 



Grazing 
Treatment 

Patch VO 
Cover 

NG 
Cover 

IG 
Cover 

NF 
Cover 

IF 
Cover 

S 
Cover 

L 
Cover 

    (cm) ------------------------- (%) ------------------------- 
PB 1, no burn 10 15 35   8 6 6 94 
  2, no burn 12 14 40   7 2 7 93 
  3, burned Year 2   6 17 26 12 6 5 76 
  4, burned Year 1   7 14 25 11 4 4 74 
                  
CSL 1, no burn 11 14 44   4 2 1 89 
  2, no burn 15 11 48   5 3 1 96 
  3, no burn   8    8 42   8 2 2 93 
  4, no burn   7 15 36   5 1 2 91 
                  
Source of variation ------------------------------ P-value --------------------------- 
Grazing treatment (G) 0.58 0.36 0.18 0.27 0.40 0.25 0.20 
Patch (P) 0.05 0.85 0.09 0.36 0.82 0.98 0.06 
G x P 0.84 0.44 0.86 0.87 0.72 0.83 0.07 
                
Standard error 2.7 4.2 6.3 3.4 3.6 3.6 5.4 



Grazing 
Treatment 

Patch VO NG 
Cover 

IG 
Cover 

NF 
Cover 

IF 
Cover 

S 
Cover 

L 
Cover 

    (cm) ------------------------- (%) ------------------------- 
PB 1, no burn 11 11 31 8 1 1 88 
  2, burn Year 3   3   6 41 11 3 1 36 
  3, burn Year 2   7 13 35 9 2 3 81 
  4, burn Year 1   7   8 24 11 2 1 64 
                  
CSL 1, no burn 6 4 33 2 0 0 92 
  2, no burn 9 2 56 2 1 1 94 
  3, no burn 7 5 40 5 0 0 92 
  4, no burn 6 8 43 7 1 0 94 
                  
Source of variation ------------------------------ P-value --------------------------- 
Grazing treatment (G) 0.96 0.29 0.35 0.25 0.41 0.35 0.16 
Patch (P) 0.14 0.65 0.68 0.73 0.93 0.77 0.10 
G x P 0.73 0.50 0.27 0.86 0.63 0.72 0.11 
                
Standard error 3.1 4.5 11.5 4.7 1.9 1.4 9.3 



Grazing 
Treatment 

Patch CP   ADF   NDF 

    Jun Jul Aug   Jun Jul Aug   Jun Jul Aug 
    ---------------------------------------- % ------------------------------------- 
PB 1, no burn 12 10 10   38 39 40   67 71 72 
  2, burn Year 3 15 15 15   35 38 38   66 64 68 
  3, burn Year 2 11 12 12   39 37 41   67 67 69 
  4, burn Year 1 13 12 11   37 39 40   67 67 68 
                          
CSL 1, no burn 10 10 12   38 38 39   68 65 67 
  2, no burn 11 11 13   40 38 40   67 66 66 
  3, no burn 10 15 13   40 36 39   68 65 65 
  4, no burn 10 14 13   38 37 41   68 66 66 
                          
Source of variation --------------------------------------- P-value ------------------------------------- 
Grazing treatment (G) 0.20 0.91 0.45   0.02 0.17 0.98   0.63 0.03 0.03 
Patch (P) 0.58 0.17 0.77   0.08 0.12 0.22   0.99 0.02 0.74 
G x P 0.24 0.07 0.49   0.68 0.70 0.26   0.99 0.05 0.48 
                        
Standard error 1.5 1.7 2.1   1.3 1.2 1.0   3.2 1.1 2.4 

Forage Quality 



Conclusion 

• You can build structural heterogeneity in 
northern tallgrass prairie pastures 

• Small pastures, pothole lakes, high forage 
quality throughout the season influence the 
degree of patchiness 

• Next steps? Do we have to validate it? 





Questions 
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