ABSTRACT

The purpose of this study was to determine stocker
weight gain on patch-burned native tall-grass prairie
while also determining plant species influenced by fire.
The study was conducted in a split-block experimental
design where treatments consisted of a yearly spring burn
on the pastures (CON) or patch-burning of 1/3 pasture
per year (PB). Stocker steers grazed the pastures using a
three-quarter season (~114 d) grazing period from about
mid-April to mid-August from the years 2006-2012.
Steer ADG, final weight, and total weight gain was not
different by treatment (P > 0.35). However, when
comparing treatment effects with  precipitation
classification (HIGH, AVE, LOW) cattle on PB had a
greater ADG (P = 0.02; 0.22 1b/d), final weight (P =
0.07, 26.5 Ib), and total weight gain (P = 0.02; 26.1 Ib) in
LOW precipitation years (2011 and 2012). Overall patch
-burning provides similar weight gains as yearly burning
on native tall-grass prairie, while providing a weight gain
advantage in low precipitation years. Switchgrass
(Panicum virgatum) declined (P < 0.05) on CON
treatment, while other perennial grasses increased.
Annual grasses, including hairy crabgrass (Digitaria
sanquinalis) and yellow foxtail (Setaria pumila)
increased (P < 0.05) under PB. Botanical composition
shifts were similar on patch-burn pastures and full-burn
pastures with the exception of increasing annual grasses
with patch-burning.

INTRODUCTION
Burning tallgrass prairie is an effective and widely used
management tool to improve weight gains and
manipulate grazing distribution of cattle on native range.
Traditional singe fire and intensive grazing systems are
commonly accepted management practices for cattle
producers across the nation, and especially in the Flint
Hills (Fuhlendorf and Engle, 2001; Hamilton, 2007).
Patch-burning has been discussed as a management
practice for pasture control, cattle gains, and natural
resource conservation. Numerous benefits have been
associated with patch-burn grazing; however the system
has been promoted primarily as a way to increase
biodiversity, heterogeneity, and wildlife habitat
(Fuhlendorf et al., 2006; Bidwell et al., 2009; NPS 2009).
Patch-burning has been theorized to mimic the historical
patterns of lightening and the American bison results in a
management unit with a shifting mosaic of grazing
distribution (Weir et al., 2007). Since cattle production
is a large component of the tall-grass prairie

environment, quantifying cattle performance with patch-
burning was an objective of this study.

EXPERIMENTAL PROCEDURES

The Bressner unit was divided into 8 individual pastures
(approximately 78 ac each) in which 4 pastures were
assigned to be burned yearly (CON) and 4 pastures were
assigned to the patch-burn treatment (PB) for the years of
2006-2012. For the PB pastures, each 1/3 patch of the
pasture was burned once in every 3-year cycle.
Therefore, in each PB pasture cattle had access to 1/3
pasture that was burned within the year, 1/3 burned the
prior year, and 1/3 that had not been burned for 2 years.

Cattle were weighed individually using electronic scales
(Tru-Test Incorporated, Mineral Wells, Texas) at the
start and end of the grazing period. Steers were
randomly assigned to treatment using a pre-determined
sort order through the chute, which resulted in similar
beginning weights for all steers within pasture. Cattle
had free access to the entire pasture and were allowed to
graze from mid-April to mid-August. Cattle on the patch
burn pastures (n=773 over the 7 years, average initial
weight = 523.92 1b + 3.05 1b) were stocked at 2.8 ac/hd
and cattle on the control pastures (n=724 over the 7 years
average initial weight = 523.00 Ib + 3.57 1b) were
stocked at 3.0 ac/hd for a % grazing season.

RESULTS AND DISCUSSION
There was a treatment by precipitation classification
interaction for ADG, final weight, and total weight gain
(P < 0.05) where differences in weight gains were
observed in LOW precipitation years. In LOW
precipitation years (2011 and 2012), steers on PB
pastures had a 0.24 1b/d greater ADG (P = 0.02, Table 1)
than steers on CON pastures. This ADG advantage
tended to result in heavier final weight (P = 0.07; 26 lb)
and increased total weight gain (P = 0.02; 26 1b) for PB
cattle in LOW precipitation years (Table 1). A
speculated reason why the PB steers had a greater ADG
was biomass availability. A common observation from
the droughts in the 1980s and early 2010s is lowered
biomass in pasture land (summarized by Kellner and
Niyogi, 2014). Even though
biomass was not measured in ﬁ
the current study, a logical (C
conclusion was biomass
production was a limiting factor K- ST ATE
for CON cattle weight gains. In .
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Table 1: Comparison of treatment means for each lev-
el of precipitation for initial BW, final BW, total BW

gain, and ADG

Prec Class' CON* PB°  SEM® P-value’

Initial weight (Ib)

LOW 591 591 7.3 0.98

MED 547 546 5.5 0.85

HIGH 549 550 6.2 0.89
Final weight (Ib)

LOW 844 870 13.2 0.07

MED 855 852 11.2 0.77

HIGH 804 803 12.3 0.92

Total weight gain (Ib)

LOW 251 277 10.4 0.02

MED 308 306 8.4 0.78

HIGH 255 253 9.5 0.82

ADG (Ib/d)

LOW 2.16 2.38 0.1 0.02

MED 2.69 2.67 0.1 0.78

HIGH 2.23 2.23 0.1 0.82

" Prec Class: Precipitation classifications for LOW (years 2011 and 2012), MED (years
2006, 2009, and 2010), and HIGH (years 2007 and 2008).

2 CON: control pastures burned yearly

3 PB: patch-burned pastures where 1/3 of pasture was burned yearly on a rotation

* SEM: standard error or means

5 P-value: Comparison of means within precipitation classification and treatment

the CON pastures the DM availability consisted of the
forage that grew post fire, which was speculated to be
limited due to rainfall.

Fire has been found to improve livestock weight gains in
a wide variety of environments (Launchbaugh and
Owensby, 1978; Hilman and Hughes, 1965, McGinty et
al., 1983; Angell et al., 1986; Svejcar, 1989). Quality
and quantity of forage impact cattle performance and fire
and environment (temperature and moisture) can alter
quality and quantity of forage. Even though PB pastures
as a whole have a lower crude protein than pastures that
were entirely burned, due to a portion of the pasture not
being touched by fire in that given year (Allred et al.,
2011), there are still areas of the pasture that have high
crude protein that help with cattle performance. Cattle
prefer to graze in areas that have been recently burned
(Vermeire et al., 2004), where the highest quality forage

Table 2. Average percent plant composition + SE during 2006 to 2012 on Bressner Pastures (full burn treatment).

is located. In the instance of severe drought in 2011 and
2012, it is hypothesized that cattle in the PB pastures
would consume all the vegetation within the burned
section which should have similar nutritional
composition as CON pastures and thus similar ADG
until that forage is completely consumed. After this high
-quality forage is depleted the cattle begin consuming the
non-burned portions of the pasture which provide DM
for the cattle, which might be limiting in the pastures that
were entirely burned. This effect was recorded in
Tennessee where once the burned patch failed to provide
sufficient forage, cattle consumed the unburned portion
of the pasture and maintained condition (McGranahan et
al., 2014). These authors refer to this as developing a
“grass-bank” in patch-burning management.

Plant composition

Major grass species were relatively stable with some
year-to-year fluctuation on CON pastures (Table 2). Big
bluestem tended to decline in 2009 and 2010 compared
to 2006 (P < 0.10), but recovered by the end of the study.
Other perennial grasses tended to increase (P < 0.10) in
2010 and 2012 (Table 2) when switchgrass was declining
(P < 0.05). Brazle et al. (1999) in a study done at the
same location from 1990 to 1998 found that big
bluestem, Indiangrass, and switchgrass all increased
under a full-burn treatment. Annual grasses, including
hairy crabgrass, yellow foxtail, and switchgrass
(Panicum capillare) were generally less than 10% of the
botanical composition except in 2009, a year following a
wet summer.

After two PB cycles, botanical composition shifts were
similar on PB pastures and CON pastures (Table 3). The
only difference was the increase (P < 0.05) in annual
grasses on the PB units. In other studies forbs have
increased dramatically within recently burned and grazed
patches (Hamilton, 2007).

Big bluestem decreased (P < 0.05) 1-year post-burn
(Table 4), but stabilized thereafter. Little bluestem and
Indiangrass tended to decrease (P < 0.10) the year of
burn compared to the previous year. Similar to CON

Species/ 2006 2007 2008 2009 2010 2011 2012
Category

Big bluestem 380+2.1° 34.6+240 320+21° 295+21° 212+34°  322+40° 32.8+3.7°
Little bluestem  11.5+09  11.5+1.4 9.6+ 1.0 11.6£1.5 162+ 3.2 8.8 +£2.0 78+19
Indiangrass 9.7+2.1%  134+19° 121+19Y 88+1.7Y  11.1+18Y 71+1.17  11.8+1.6Y
Switchgrass 13.3+1.5*° 148+13" 122415 45+ 0.8 45+0.6° 7.6+ 1.2% 44+1.1°
gr;h:sgls’erenmal 150+ 1.7° 148+19° 20.1+19®° 228+25° 251+33®  344+40° 295+4.1°
Annual grasses 2.6 +0.6°  2.0+05°  51+1.5  11.6+34°  9.1+23 1.8+ 0.5% 0.4+0.2°
Annual forbs 03+0.1° 0.8+0.3" 0.9+0.2° 1.1+0.2° 0.7+0.2% 0.1+0.1° 1.7+0.3°
Perennial forbs 8.6 +2.2 74417 72413 85+1.5 102 £ 1.0 74+0.7 104+ 1.6
Woody 0.6+ 0.4 03402 04402 0.2+0.1 0.2+0.1 02+0.2 0.7+0.3
Sericea 0.4+0.1 04+0.2 0.3+0.1 1.4+0.5 1.5+ 0.4 0.4+0.2 0.6+0.3
lespedeza

“ Different superscripts within row indicate differences P < 0.05
* Different superscripts within row indicate differences 0.05 <P <0.10




pastures, switchgrass declined over time (P < 0.05) with
PB and other perennial grasses increased (P < 0.05) 2-
years post-burn. Sericea lespedeza (Lespedeza cuneata)
decreased (P < 0.05) with the first burn but increased
thereafter under PB. Cummings et al. (2007) found that
sericea lespedeza increased in both patch-burn and full-
burn pastures, but the rate of increase was less with patch
-burning.

IMPLICATIONS

Patch-burning offers a viable option for pasture
management in regards to stocker cattle performance.
Patch-burning might have added benefits for cattle
producers in years where summer drought might occur
due to additional residue available for consumption,
along with high quality burned patches. Botanical
composition shifts were similar on patch-burn and full-
burn pastures with the exception of increasing annual
grasses with patch-burning.
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™ Different superscripts within row indicate differences P < 0.05



