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Within the literature we reviewed, eight studies examined the 
effects of patch-burn grazing.  
1.	 Patch-burn grazing has the potential to improve forage 

quality and soil health. Augustine & Milchunas6 found 
that in short-grass steppe, patch-burn grazing increased 
nitrogen content approximately 1 to 2-fold. Teague et al.7 

According to USDA-NRCS, research has shown that 
effective implementation of grazing practices can 
improve soil health of grazing lands. Optimized 
livestock rotation, improved forage utilization, and 
adequate forage recovery periods can provide 
agronomic benefits such as increased soil organic 
matter, improved soil infiltration, increased forage 
availability, reduced soil erosion, and carbon 
sequestration.1 These practices can also increase the 
profitability of livestock operations through improved 
adaptability to environmental conditions, enhanced 
forage utilization, and improved animal health.2   

In this series of four Farmers’ Guides to Grazing, we will 
focus on the economic, forage, and soil health benefits 
of grazing practices. The guides synthesize relevant 
literature on the benefits of intensive grazing (also 
known as management-intensive grazing), seasonal 
grazing practices, and grazing cover crops. This third 
guide focuses on the economic, forage, and soil health 
benefits of patch-burn grazing and bale grazing. 

Patch-burn grazing is the intentional grazing of lands 
which have been managed with prescribed burning.3 
Prescribed burning typically occurs in early spring/
early fall to promote growth of high-quality forages 
for the grazing season.4 Bale grazing is a winter-
feeding practice where hay or other baled forages 
are fed on pasture with controlled access, similar to 
rotational grazing.5 We’ve summarized the findings of 
14 studies that evaluated the economic, forage, and 
soil health impacts of patch-burn grazing and bale 
grazing practices. 

 
GRAZING PATTERN ROTATION FREQUENCY* STOCKING RATE/DENSITY†

Continuous (Conventional) No rotation Set stocking rate and density 

Traditional Rotational Set rotation frequency Stocking rate and density vary

Adaptive Multi-Paddock 
(AMP) Rotational

Rotation frequency varies based on forage availability/
quality, which is continuously monitored. 

Stocking rate and density vary based on forage 
availability/quality.

Mob Rotation frequency varies based on forage availability/
quality, which is continuously monitored (like AMP); 
cattle often moved more frequently and at higher 
densities.   

Stocking rate and density vary based on forage 
availability/quality; increased stocking density is 
possible due to increased rotation frequency. 

*	 Rotation frequency refers to the timing of grazing cattle and rest periods for forage production.
†	 Stocking rate describes the herd size and grazing units used in a grazing system over a specific period of time. Stocking density refers to the number of acres 

allocated per animal.19 

found that water infiltration rate under areas of patch-burn 
grazing was higher than unburned areas in the rolling plains 
of north-central Texas. Evidence shows that patch-burn 
grazing may improve forage quality by removing old material 
and promoting new forage growth. Allred et al.8 found that 
recently burned patches of vegetation contained more crude 
protein than unburned areas. Wanchuk et al.9 also found 
that patch-burn grazing increased fiber and crude protein of 
forages in south-central North Dakota. 

2.	 Cattle performance may or may not improve under 
patch-burn grazing. Augustine & Derner10 found that cattle 
weight gains in Colorado were significantly greater under 
patch-burn grazing in 1 out of 4 years, but there was no 
significant difference in gains from unburned areas in 3 out 
of 4 years. In tallgrass prairie in northeast Oklahoma, cattle 
weight gains did not differ between burned and unburned 
treatments.11 In mixed-grass prairie in southwest Oklahoma, 
yearlings performed at least as well under patch-burning 
compared to traditional management.12 However, Winter et 
al.13 found that cattle performance did not differ between 
burned and unburned treatments in southeastern Nebraska. 

3.	 Reduced feeding costs may occur under patch-burn 
grazing practices. Baker et al.4 found that burn cost was 
approximately $2.40/acre higher than traditional burning 
methods during the first 3 years. However, Limb et al.12 found 
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that under patch-burning, supplement feed requirements 
decreased by 40%.  Baker et al.4 estimated that this decrease 
in supplemental feed requirements led to a decrease in 
winter feeding costs of $20 per head in the first year. 

Within the literature we reviewed, six studies evaluated the 
effects of bale grazing.  
1.	 Bale grazing may have positive implications for soil and 

forage health. A 2016 study conducted in North Dakota found 
improved crude protein and phosphorous content of forages 
following a bale grazing treatment.14 Another study found that 
phosphorous amounts were 34% higher and soil density was 
21% greater in a bale grazed system compared to swath grazing 
and straw-chaff grazing.15 Extending the grazing season allows 
for improved nutrient cycling, which promotes forage growth.16 
However, increased nutrient density on bale-grazed sites may 
amplify leaching and runoff of nutrients.15,16,17 Jungnitsch et 
al.16 suggests that reducing stocking rates may alleviate the 
increased potential for leaching.

2.	 Cattle weight gains may increase when bale grazing is 
used as a winter-feeding system. Two studies in North 
Dakota found that average daily gain of cattle was higher for 
bale-grazed cattle (-0.11 ± 0.05 kg/day) compared to cattle fed 
in a dry lot (-0.23 ± 0.05 kg/day).18,19

3.	 Bale grazing extends the grazing season, which may 
reduce winter feeding costs for cattle producers and 
increase profitability. In North Dakota, Undi & Sedevic19 
found bale grazing reduced feed cost by around $0.37 (21%) 
per head per day compared to dry lot feeding through reduced 
labor and feeding costs.

Key Takeaways  
1.	 Potential for improved soil health and forage quality: 

Patch-burn grazing and bale grazing may have positive 
health implications for soils and forages. The improved 
nutrient cycling in soils and increased nutrient density of 
forages on pastures from patch-burn grazing and/or bale 
grazing may have positive impacts on cattle performance and 
economic viability. 

2.	 Potential for increased cattle weight gains: Research 
indicates that cattle weight gains are at least no worse under 
patch-burn grazing and bale grazing management compared 
to traditional management. This suggests that patch-burn 
grazing and bale grazing could be a viable alternative to 
traditional management practices without negatively 
impacting cattle performance. Improved soil health and 
forage quality may contribute to the possibility of higher 
gains for cattle grazing on pastures managed with patch-burn 
grazing and/or bale grazing. 

3.	 Potential for reduced feeding costs: Patch-burn grazing 
and bale grazing may contribute to reduced feeding costs, 
improving profitability of cattle operations. Patch-burn 
grazing and bale grazing extend the grazing season, potentially 
reducing the amount of supplementary feeding required, and 
thus reducing overall feed costs. Bale grazing may also reduce 
the cost of labor required for handling feedstuffs. 
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