Minutes of NC1181 Committee, August 15-16, 2012, Kearney, Nebraska.
The meeting was held in conjunction with the 2012 Nebraska Grazing Conference.  Several members of the NC1181 committee were on the planning committee for this conference.  Members of the NC1181 committee that made presentations at the NGC included:  Sandy Smart, Terry Klopfenstein, Walter Schacht, and Rick Rasby.   Aaron Stalker, Chair, called the meeting to order at 3:00 pm in the Executive Room of the Holiday Inn.  Participants in attendance were:  Tara Felix, University of Illinois;  Walt Fick, Lyle Lomas, and Joe Moyer, Kansas State University; Jason Rowntree, Michigan State Unviersity, John Guretzky, Karla Jenkins, Terry Klopfenstein, Jim MacDonald, Martin Massengale, Rick Rasby, Aaron Stalker, and Jerry Volesky, University of Nebraska; Sandy Smart, South Dakota State University; and John Baker, Administrative Advisor, Michigan State University. (Note: Walt Schacht, Bruce Anderson, and Keith Harmoney were in attendance at the NGC and were able to confer with NC1181 members at that time, but had to leave due to conflicts). Following introductions by participants, state reports were presented.  South Dakota.  Sandy Smart – legume establishment.  Nebraska.  Rick Rasby – applying corn condensed distiller solubles to hay windrows prior to baling and feeding to growing steers (see report).  Terry Klopfenstein - several distillers grains studies (see report).  Aaron Stalker – replacement of grazed forage and animal performance when distillers grains are fed in a bunk or on the ground (see report).  Karla Jenkins – reported on several meetings and webinars that were held during the past year.  Kansas.  Lyle Lomas - Distillers grains supplementation of grazing steers (see report).  Joe Moyer - interseeding study (see report).  Keith Harmoney’s report was presented by Sandy Smart - legume interseeding study and supplementing yearling steers with WDG late in the grazing season (see report). Michigan.  Jason Rowntree – irrigation trial and grass finishing.  Illinois.  Tara Felix – utilization of crop residues and by-products to decrease use of corn in finishing cattle diets.  A handout on USDA’s extramural funding for pasture, forage, and grazing land research, education and outreach was circulated.  John Baker advised that the minutes and report of this meeting needs to be filed within 60 days.  He indicated that the project is completing its third year and that plans for a rewrite should be initiated as the rewrite should be submitted by December 1, 2013.  There was discussion concerning current and future participants in the project.  A committee to develop objectives for the new project was appointed and was composed of Aaron Stalker, Lyle Lomas, Tara Felix, Jason Rowntree, John Guretzky, Sandy Smart, Keith Harmoney, and Jerry Volesky.  This group is to develop objectives prior to the 2013 annual meeting.  John Baker suggested that the 2013 meeting have a duration of at least 1 ½ days in order to allow time to work of writing the new project.  After some discussion, the decision was made to hold the 2013 annual meeting in Lincoln, NE on August 15 and 16 with the meeting beginning at 8:00 am on August 15 and adjourning at noon on August 16.  Sandy Smart nominated Jason Rowntree to serve as secretary.  Joe Moyer moved that nominations cease and that a unanimous ballot be cast for Jason.  Motion was seconded by Walt Fick.  Motion carried.  The meeting was adjourned at 12:00 noon.

Detailed individual university reports are as follows:

NC-1181 Annual Progress Reports:  

Sustaining Forage-based Beef Cattle Production in a Bioenergy Environment
October 1, 2011, to September 30, 2012
University of Nebrasaka:

Project 1: Applying corn condensed distillers solubles to hay windrows prior to baling: Effects on growing steer calf performance.
A. Objectives:

1.  Evaluate the feeding value of hay bales previously treated with corn condensed distillers solubles in diets for growing cattle, and thus determine the extent of within-bale storage. 
2.  Measure the effect of supplemental by-pass protein on the performance of growing cattle fed CCDS in forage-based diets.  

B. Personnel Contributing to Project: Staff Members: R. J. Rasby and T. J. Klopfenstein; Graduate Assistant: J. M. Warner 

C. Summary of Research: Data from previous trials (Warner et al., unpublished) indicate pre-baling windrow application of corn condensed distillers solubles (CCDS) is an effective method of storing liquid co-products while improving forage quality.  In an initial experiment, replacement heifers fed CCDS-treated hay bales had reduced gain and BCS relative to those fed an equal dietary inclusion of dried distillers grains plus solubles (DDGS).  It was hypothesized the divergence in performance was due to unequal co-product intake or a metabolizable protein deficiency since DDGS has more rumen by-pass protein than CCDS (65 vs. 20% of CP, respectively).  To evaluate these factors, a growing trial was conducted using large-round grass hay bales treated with CCDS before baling.

A total of 60 crossbred steer calves (initial BW = 635 ± 26 lb) were utilized in a completely randomized design with a 3 x 2 factorial arrangement of treatments resulting in six dietary treatments (10 steers per treatment) (Table 1).  Treatment factors included: 1) level of CCDS (0, 15, and 30% of diet; DM basis) mixed with ground grass hay and 2) with (MP) or without (No MP) supplemental by-pass protein to meet metabolizable protein requirements.  Daily protein balances (Table 2) of treatments were calculated using the 1996 NRC model based on actual animal performance.  Gain and final BW linearly improved as CCDS inclusion increased, but were only greater for MP-diets at 0% CCDS (Table 3).  Dry matter intake increased linearly with greater dietary CCDS, but was similar between MP and No MP-diets.  Gain efficiency improved in linear fashion as dietary CCDS increased, but was only enhanced by MP-diets up to 15% CCDS.  

D. Application of Results: Supplementing growing cattle to meet metabolizable protein requirements had little impact on gain or efficiency beyond 15% dietary CCDS, but cattle responded to increasing CCDS levels, thereby validating that within-bale storage occurs and CCDS-treated hay bales are adequate for use in growing diets.

	Table 1. Diet and supplement composition of treatments fed to growing steer calves.

	
	No MP
	MP

	Ingredient1
	0
	15
	30
	0
	15
	30

	Grass hay
	93.83
	78.82
	63.80
	93.83
	78.82
	63.80

	CCDS
	0.00
	15.01
	30.03
	0.00
	15.01
	30.03

	Supplement
	6.17
	6.17
	6.17
	6.17
	6.17
	6.17

	Total
	100.00
	100.00
	100.00
	100.00
	100.00
	100.00

	
	
	
	
	
	
	

	Supplement1
	
	
	
	
	
	

	Corn gluten meal
	0.000
	0.000
	0.000
	2.240
	1.680
	1.680

	Soypass®
	0.000
	0.000
	0.000
	2.240
	1.680
	1.680

	Soybean hulls
	4.632
	4.700
	4.700
	0.000
	1.271
	1.271

	Limestone
	0.413
	0.963
	0.963
	0.502
	1.032
	1.032

	Urea
	0.320
	0.000
	0.000
	0.480
	0.000
	0.000

	Salt
	0.300
	0.300
	0.300
	0.300
	0.300
	0.300

	Dicalcium phos. 
	0.298
	0.000
	0.000
	0.201
	0.000
	0.000

	Tallow
	0.125
	0.125
	0.125
	0.125
	0.125
	0.125

	Trace mineral
	0.050
	0.050
	0.050
	0.050
	0.050
	0.050

	Vitamin premix
	0.015
	0.015
	0.015
	0.015
	0.015
	0.015

	Rumensin-90®2
	0.013
	0.013
	0.013
	0.013
	0.013
	0.013

	Total
	6.17
	6.17
	6.17
	6.17
	6.17
	6.17

	1% of diet DM.

	2Formulated to provide 200.00 mg/hd/d monensin sodium.


	Table 2. Nutrient composition (DM basis) and daily protein balance of dietary treatments.

	
	No MP
	MP

	Item
	0
	15
	30
	0
	15
	30

	CP, %1
	6.2
	9.2
	13.2
	9.0
	10.9
	14.9

	TDN, %1
	54.6
	61.0
	66.7
	55.0
	61.0
	67.0

	MP balance, g/d2
	-151
	-68
	-37
	-96
	+3
	+52

	DIP balance g/d2
	-15
	+4
	+195
	+44
	+25
	+221

	1Calculated using 1996 NRC model level 1.

	2Predicted MP and DIP balances calculated using 1996 NRC model level 1 based on average BW, DMI, and ADG. 


	Table 3. Effect of level of CCDS and metabolizable protein on growing steer calf performance.

	
	No MP
	MP
	
	P-value

	Item
	0
	15
	30
	0
	15
	30
	SEM
	Level1
	Protein2
	L x P3

	Initial BW, lb
	635
	634
	635
	636
	636
	636
	8.45
	0.99
	0.89
	0.99

	Final BW, lb4
	700c
	753b
	839a
	746b
	767b
	838a
	10.46
	<0.01
	0.03
	0.09

	ADG, lb5
	0.78d
	1.41b,c
	2.42a
	1.31c
	1.56b
	2.41a
	0.08
	<0.01
	<0.01
	<0.01

	DMI, lb/d6
	12.4c
	15.2b
	17.9a
	13.8b,c
	14.5b
	17.9a
	0.54
	<0.01
	0.60
	0.13

	G:F4
	0.063d
	0.093c
	0.136a
	0.096b,c
	0.108b
	0.135a
	0.005
	<0.01
	<0.01
	<0.01

	1Fixed effect of CCDS level.

2Fixed effect of metabolizable protein.

3CCDS level x metabolizable protein interaction.

4Linear effect of CCDS level within No MP and MP diets (P ≤ 0.01).

5Linear effect of CCDS level within No MP diets, and linear and quadratic effect within MP diets (P ≤ 0.01).

6Linear main effect of CCDS level (P ≤ 0.01).

a-dWithin a row, least squares means without common superscripts differ at P ≤ 0.05.


Project 2: Influence of Pre-Collection Diet and Preparation Technique on Nutrient Composition of Masticate Samples.


B.  Personnel: Jacki A. Musgrave, Kari L. Gillespie, Stephanie K. Moore, L. Aaron Stalker, Terry J. Klopfenstein, Cody J. Schneider, Jana L. Harding, Brandon L. Nuttelman

Summary of Research: Ruminally and esophageally fistulated cattle were used to sample vegetative and harvested forages. 

In study 1, 12 esophageally fistulated cattle were maintained on either vegetative subirrigated meadow (HI, 24% CP, n = 6) or fed hay in a dry lot (LO, 7.7% CP, n = 6) for 8 d prior to the start of the study. Blood samples were collected and analyzed for urea nitrogen content.  In study 2, three esophageally fistulated cows sampled Sandhills upland range 12 times from May 21 to August 18, 2011. In studies 3 and 4, ruminally fistulated steers were presented with either harvested ground hay or fresh clipped, mid-May vegetative smooth bromegrass.  In studies 5 and 6, ruminally fistulated steers grazed two smooth bromegrass pastures during the grazing season from May through October 2011. 

In study 1, pre-collection diet did not affect (P = 0.49) CP content of masticate samples (Table 1). Type of forage offered (vegetative grass vs. hay) interacted (P = 0.01) with preparation technique for CP, where CP was lost when vegetative grass masticate samples were squeezed (P < 0.05) but there was no difference between squeezed and un-squeezed hay masticate samples (P > 0.05). The pre-ingestion CP value for vegetative grass was 24% and 7.7% for the hay. Type of forage offered (vegetative grass vs. hay) also interacted (P = 0.001) with preparation technique for NDF. Squeezing masticate samples increased the NDF content of both forage types but to a greater extent for vegetative grass than for hay (P < 0.05). The pre-ingestion NDF value for vegetative grass was 40% and 66% for the hay. 
In study 2, squeezing increased NDF content (P < 0.01) and decreased ash content (P < 0.01) but did not impact CP content (Table 2).


In study 3, harvested ground hay masticate samples, both SQZ and UNSQZ, had significantly increased (P < 0.01) CP levels from PRE samples (Table 3).  However, in study 4, there was no difference in CP (P = 0.20) between the pre-ingested and masticate samples.  
The results of these studies indicate squeezing masticate samples has a large effect on high quality, vegetative grass but a lesser effect on low quality grass or harvested hay.  Squeezing diet samples increased the NDF content in all studies, except the harvested ground hay in study 3.  Squeezing also impacted the CP levels of high quality forage but had little effect on CP content of lower quality forage.  Mastication increased ash content and ash content was lower in samples that were squeezed compared to un-squeezed samples. 

	Table 1. Crude Protein, NDF and ash values of squeezed (SQZ) and unsqueezed (UNSQ) vegetative grass and hay masticate samples collected from esophageally fistulated cattle fed high or low levels of CP pre-collection (Study 1).

	
	High
	
	Low
	
	
	
	
	

	
	Hay
	
	Vegetative
	
	Hay
	
	Vegetative
	
	P values

	
	SQZ
	UNSQ
	
	SQZ
	UNSQ
	
	SQZ
	UNSQ
	
	SQZ
	UNSQ
	SE
	Previous
	Type
	Process
	T x P

	CP
	7.5d
	7.5d
	
	20.2bc
	21.9a
	
	7.6d
	7.6d
	
	19.7c
	21.0ab
	0.5
	0.49
	< 0.001
	0.01
	0.01

	NDF
	68.4ab
	64.5b
	
	51.3c
	50.8c
	
	72.8a
	67.7ab
	
	50.8c
	42.7d
	2.4
	0.89
	< 0.001
	0.01
	0.01

	Ash
	10.8c
	13.0b
	
	18.8a
	15.6a
	
	12.1c
	14.2b
	
	17.2a
	17.5a
	0.7
	0.39
	< 0.001
	0.56
	0.01

	abcMeans lacking a common superscript letter differ (P < 0.05)




	Table 2. Crude protein, NDF, and ash values of squeezed (SQZ) and unsqueezed (UNSQ) masticate samples collected from esophageally fistulated cattle grazing Sandhills upland range from May to August (study 2)

	
	SQZ
	UNSQ
	SE
	P-value

	CP
	9.5a
	9.6 a
	0.3
	0.42

	NDF
	69.7 a
	65.98 b
	0.008
	< 0.0001

	Ash
	0.08 a
	0.09 b
	0.002
	< 0.0001

	abMeans with different superscripts differ (P-value < 0.01)




	Table 3. Nutrient composition of pre-ingested (PRE) forage, squeezed (SQZ) and un-squeezed (UNSQ) masticate samples collected from ruminally fistulated steers (studies 3 and 4)

	
	      PRE
	      SQZ
	    UNSQ
	    SEM
	
	P – value

	Study 31
	
	
	
	
	
	

	Ash, %
	7.71b
	8.67b
	12.41a
	0.36
	
	< 0.01

	CP, %
	20.64
	18.55
	20.15
	0.80
	
	0.20

	NDF, %
	53.09b
	69.58a
	66.73a
	1.47
	
	< 0.01

	IVDMD, %
	66.50a
	61.65b
	63.42b
	0.61
	
	< 0.01

	Study 42
	
	
	
	
	
	

	Ash, %
	5.98c
	7.53b
	8.97a
	0.32
	
	< 0.01

	CP, %
	6.29b
	9.16a
	9.83a
	0.53
	
	< 0.01

	NDF, %
	71.58
	74.56
	72.72
	1.06
	
	0.17

	IVDMD, %
	53.05
	52.95
	53.33
	0.41
	
	0.79

	Study 53
	
	
	
	
	
	

	Ash, %
	-
	10.74
	13.88
	0.60
	
	< 0.01

	CP, %
	-
	15.02
	16.81
	0.66
	
	0.06

	NDF, %
	-
	69.76
	64.50
	1.09
	
	< 0.01

	IVDMD, %
	-
	54.76
	57.79
	2.34
	
	0.36

	Study 64
	
	
	
	
	
	

	Ash, %
	-
	12.71
	15.28
	0.75
	
	0.02

	CP, %
	-
	15.56
	17.16
	0.39
	
	< 0.01

	NDF, %
	-
	69.29
	62.06
	1.50
	
	< 0.01

	IVDMD, %
	-
	54.17
	56.39
	2.17
	
	0.47

	1Offered freshly clipped, vegetative smooth brome grass of known nutrient composition.

2Offered hay of known nutrient composition.

3Grazed smooth brome grass pasture.

4Grazed smooth brome grass pasture.


A. Project 3: Replacement of Grazed Forage and Animal Performance when Distillers Grains are Fed in a Bunk or on the Ground.

B. Personnel: Kari L. Gillespie, L. Aaron Stalker, Terry J. Klopfenstein, Jerry D. Volesky,                Jacki A. Musgrave 
C. Summary of Research: A 120-day grazing experiment estimated forage savings, performance, and ground feeding efficiency when supplementing spayed yearling heifers with modified distillers grains with solubles (MDGS) at 0.6% of BW on native Sandhills range.  Supplemented heifers had 1.28 lb greater ADG and consumed 15.9% less forages (Table 1 and 2).  Each 1 lb of MDGS supplement fed replaced approximately 0.68 lb of forage. Loss of MDGS when ground-fed was 4.3%.  Supplementing spayed yearling heifers with MDGS at 0.6% BW decreased forage consumption 15.9% and increased gains.
	Table 1. Performance response of heifers to distillers grains  
	

	
	Treatment1
	
	

	
	Control
	Bunk-fed
	Ground-fed
	SEM
	P-value

	Initial BW, lb
	575 a
	563 a
	577 a
	12
	0.65

	ADG, lb
	1.17 a
	2.51 b
	2.39 b
	.08
	<0.01

	Ending BW, lb
	726a
	881 b
	878 b
	16
	<0.01

	abMeans with different superscripts differ (P-value < 0.01)

1Cattle received no supplementation or daily MDGS supplementation at 0.6% BW fed in a bunk or on the groundaily MDGS supplementation at 0.6% BW fed in a bunk or fed on the ground


	Table 2. Residual forage post-grazing  (lb/ac) 1
	

	
	Treatment2
	
	

	
	Control
	Bunk-fed
	Ground-fed
	SEM
	P-value

	Total live3
	1152
	1283
	1054
	127
	0.38

	Standing dead
	448
	559
	445
	56
	0.22

	Litter
	918
	950
	702
	114
	0.24

	Means with different superscripts differ (P-value < 0.01)

1Average post-grazing values from six paddocks per treatment over three clipping dates (early July, late July, late August)

2Paddocks grazed by control cattle, bunk-fed cattle, or ground-fed cattle

3Total live represents live grass, forbs, and shrubs


A. Project 4: Effect of winter supplementation level on yearling system profitability
B. Personnel: Kari L. Gillespie, Brandon L. Nuttelman, Cody J. Schneider, Terry J. Klopfenstein
C. Summary of Research: Five studies, completed from 1987 through 2011, examined a high (HI) and low (LOW) winter supplementation level within a forage based backgrounding system, and subsequent feedlot performance.  Four studies utilized long yearling steers, and one study used spayed heifers.  Cattle were backgrounded on corn residue with varying supplementation levels, grazed through the summer, and then finished. Data from studies 1, 2, 4, and 5 were adjusted to an equal fat thickness to equitably compare studies.  Within studies, treatment groups had identical implant procedures and finishing diets.

Cattle developed on a higher nutrition plane during the winter backgrounding phase had a 0.20 lb greater ADG during finishing and required five fewer days on feed to reach finish (Table 1).  Total DMI was 20 lb less, resulting in $2.50/head lower total feedlot diet cost. The performance advantage of cattle supplemented at a high level resulted in an additional 85 pounds of saleable product, which provided $102.96 of additional revenue over the low level supplemented cattle. Profitability resulted in a $9.48 loss when backgrounding cattle at a 2 lb/head/day MDGS supplement level, and a $46.53 profit when backgrounding cattle at a 5 lb/head/day supplementation level (Table 2).

	Table 1. Performance summary of five winter supplementation trials at two supplementation levels

	
	Low
	High

	Winter phase
	
	

	Initial BW, lb
	500
	500

	Days
	143
	143

	ADG, lb/d
	0.49
	1.41

	Summer phase
	
	

	Days
	135
	135

	ADG
	1.46  (25%)1
	1.09

	Finishing phase
	
	

	DOF
	112
	107

	ADG, lb/d
	4.15
	4.35

	DMI, lb/d
	28.2
	29.2

	Final BW, lb
	1240
	1325

	Low = cattle supplemented during the winter phase for a low daily gain

High = cattle supplemented during the winter phase for a high daily gain

1 Percent compensation, calculated as difference in total pounds of summer gain divided by difference in total pounds of winter gain.


	Table 2. Profitability analysis of high and low winter supplementation levels

	
	Low
	High

	Initial purchase cost, $/hd
	850.34
	850.34

	Winter phase
	
	

	Cornstalk grazing cost, $/hd
	45.76
	45.76

	MDGS cost, $/hd
	34.32
	85.80

	Summer phase 
	
	

	Grazing cost, $/hd
	107.68
	107.68

	Finishing phase

	Finisher diet cost, $/hd
	408.72
	406.22

	Feedyard yardage, $/hd
	50.18
	48.15

	Total revenue, $/hd
	1487.52
	1590.48

	Profit, $/hd
	-9.48
	46.53

	Low = cattle supplemented during the winter phase for a low daily gain with 2 lb MDGS/head daily

High = cattle supplemented during the winter phase for a high daily gain with 5 lb MDGS/head daily


A.  Project:: Strategic Supplementation of Dried Distillers Grains plus Solubles to Yearling Steers Grazing Smooth Bromegrass
B. Personnel: Stephanie K. Moore, Cody J. Schneider, Brandon L. Nuttelman, Dirk B. Burken, Terry J. Klopfenstein, Galen E. Erickson, Kelly R. Brink, Walter H. Schacht

C. Summary of Research: Data from seven consecutive yr were summarized from 2005 through 2011 to evaluate dried distillers grains plus solubles (DDGS) supplementation strategies on yearling performance when grazing smooth bromegrass pastures.  Steers supplemented daily with DDGS on non-fertilized smooth bromegrass pastures had ADG 0.59 lb/d greater than un-supplemented steers (Table 1). Steers strategically supplemented with DDGS gained 2.47 lb/d while steers supplemented daily at 0.6 % of BW gained 2.68 lb/d, both greater than un-supplemented steers at 1.99 lb/d. Strategic supplementation with  increasing levels of DDGS as forage digestibility declined did not improve cattle performance over steers supplemented at 0.6% of BW with DDGS daily. 
	Table 1. Performance of steers grazing smooth bromegrass during 2010 and 2011

	




Treatments1

	
	CONT
	FERT
	SUPP
	STRAT
	SEM
	P –Value

	Days
	158
	158
	158
	158
	
	

	Initial BW, lb
	663
	660
	660
	662
	16
	0.71

	Ending BW, lb
	984b
	964b
	1083a
	1051a
	37
	< 0.01

	ADG lb/d
	2.04b
	1.93b
	2.68a
	2.47a
	0.07
	< 0.01

	a,b Means in a row without a common superscript differ (P < 0.05)

2 Treatments consisted of non-fertilized paddocks (CONT), fertilized with 80 lb N/acre (FERT), non-fertilized paddocks grazed by steers supplemented daily at 0.6 % of BW DDGS (SUPP) or strategic DDGS supplementation (STRAT)


A. Project: Economic Analysis Update: Supplementing Distillers Grains to Grazing Yearling Steers

B. Personnel: Stephanie K. Moore, Andrea K. Watson, Terry J. Klopfenstein, Galen E. Erickson Walter H. Schacht1
C.  Summary of Research: 


Biological data were collected during two time periods:  1) a 5-yr period from 2005 - 2009 (and 2) a 2-yr period from 2010 - 2011. Over the 7-yr study, three grazing strategies were evaluated: 1) paddocks fertilized in the spring with 80 lb N/acre and stocked at 4 AUM/acre (FERT); 2) non-fertilized paddocks with steers supplemented daily with dried distillers grains plus solubles (DDGS) at 0.6 % of BW and stocked at 4 AUM/acre (SUPP); and 3) control paddocks with no fertilizer applied or cattle supplementation and stocked at 2.8 AUM/acre (CONT). During the 2-yr period, an additional grazing strategy was evaluated: 4) non-fertilized paddocks where steers were strategically supplemented with DDGS at increasing amounts over the grazing season and stocked at 4 AUM/acre (STRAT).

Over the 7-yr period, supplemented cattle consumed an average of 5.2 lb DDGS per steer daily which cost $84.47/steer.  Each yr fertilizer was applied at 80 lb N/acre and cost $64.08/steer.  Cash rent values were based on stocking rate and differed among yr and treatments (Table 1).  Over the 5-yr period, all treatments had negative net returns (data not shown).  In contrast, all treatments had positive net returns over the 2-yr period.  Initial cattle costs were lower for the 2-yr period because cattle were lighter.  These cattle were then heavier at the end of the grazing season leading to greater ending live value.  This increase in cattle performance was because of the use of implants and good moisture conditions for smooth bromegrass growth, and was the difference between positive or negative net returns over the 7 yr.  These year effects emphasize the importance of good grass management and timely moisture for smooth bromegrass growth in order to improve cattle gains.
There were no statistical differences between treatments for profit in the 7-yr analysis (P = 0.23; Table 2).  Numerically, the SUPP cattle had the greatest returns every yr, followed by CONT cattle with STRAT and FERT cattle having the lowest returns.  The STRAT treatment was only evaluated during the 2-yr period.  Cost of gain was lower (P < 0.01) for cattle supplemented with DDGS on either the SUPP or STRAT treatment compared to CONT or FERT cattle. 

	Table 1. Economic evaluation of grazing management and supplementation strategies for steers grazing smooth bromegrass pastures


	Treatment1
	CONT
	FERT
	SUPP
	STRAT
	SEM
	P-value

	2 year 2010-2011
	
	
	
	
	
	

	Initial cost
	1071.61
	1066.34
	1067.47
	1069.70
	11.80
	0.98

	Ending value
	1356.03
	1328.62
	1395.03
	1354.04
	23.57
	0.17

	DDGS
	
	
	79.81
	79.81
	
	

	Fertilizer
	
	64.08
	
	
	
	

	Land cash rent2
	169.35
	109.83
	109.22
	107.70
	
	

	Total cost
	1304.28
	1301.92
	1318.21
	1318.95
	14.93
	0.72

	Net return
	51.75ab
	26.71b
	76.82a
	35.09b
	15.43
	0.07

	Cost of gain, $/cwt 
	64.76a
	68.85a
	52.87b
	57.13b
	2.45
	< 0.01

	Breakeven, $/cwt
	132.75a
	135.15a
	121.76b
	125.58b
	1.51
	< 0.01

	7 year 2005-2011
	
	
	
	
	
	

	Initial cost
	1112.25
	1109.20
	1105.76
	
	14.77
	0.95

	Final value
	1333.76
	1319.37
	1364.00
	
	15.24
	0.12

	DDGS
	
	
	84.06
	
	
	

	Fertilizer
	
	64.08
	
	
	
	

	Land cash rent3
	158.51
	104.17
	101.60
	
	
	

	Total cost
	1333.76
	1338.99
	1352.8
	
	14.80
	0.65

	Net return
	0.00
	-19.62
	11.20
	
	12.72
	0.23

	Cost of gain, $/cwt 
	73.65a
	78.85a
	61.31b
	
	2.36
	< 0.01

	Breakeven, $/cwt 
	138.01a
	139.92a
	127.94b
	
	1.22
	< 0.01

	a, b Means within a row with unlike superscripts differ (P < 0.10).

1  Pastures were either nonfertilized (CONT), fertilized with N at 80 lb/acre (FERT), or nonfertilized and steers were supplemented with 0.6% of BW of DDGS daily (SUPP), or strategically supplemented at increasing incremental amounts (STRAT).  Over the entire grazing period SUPP and STRAT cattle consumed the same amount of supplement.
2 2010-2011  CONT = 7.16 acres stocked at 2.98 AUM/acre; FERT = 4.96 acres stocked at 4.60 AUM/acre; SUPP = 4.96 acres stocked at 4.64 AUM/acre; STRAT = 4.96 acres stocked at 4.74 AUM/acre.

3 2005-2011  CONT = 7.16 acres stocked at 3.27 AUM/acre; FERT = 4.96 acres stocked at 4.96 AUM/acre; SUPP = 4.96 acres stocked at 5.11 AUM/acre.


A.  Project 7: Effect of Stocking Rate on Cow performance and Grain Yields When Grazing Corn Residue

B. Personnel: Adam L. McGee, Jana L. Harding, Simon van Donk, Terry J. Klopfenstein, L. Aaron Stalker
C. 
Summary of Research: A 130 ac center pivot irrigated corn field near Brule, NE was divided into 8 paddocks and assigned one of 4 treatments, ungrazed (UG), baled (B), light grazing (LG, 1 AUM/ac), and heavy grazing (HG, 2 AUM/ac). These treatments have been maintained for 4 years.
For both 2011 and 2012 there was a significant difference (P < 0.0001) in final BCS for cattle assigned to the LG and HG treatments.  Cattle in HG treatment lost on average 0.3 BCS and were 33 lbs lighter than the LG treatment cattle coming off of the corn field (Table 1).  There was no difference between treatments either year for percentage of the plant (2011 P > 0.2036; 2012 P > 0.1981), IVOMD (2011 P > 0.3689), or lbs of residue/bu of grain(2011 P > 0.2333; 2012 P > 0.0844)(Table 2).  Husk was the most digestible part of the corn plant, followed by leaf blade, leaf sheath, cob top 1/3 stem, shank, and bottom 2/3 of stem.  Grain yields over the past three years (table 3) show no difference among treatments (P = 0.9350). 

Table 1. Cow Body weight and Body Condition Scores for 2011 and 2012, pre and post corn residue grazing.

	
	
	Pre BW
	Post BW
	Pre BCS
	Post BCS

	Heavy Stocked
	2011
	896
	943
	5.5
	5.1

	
	2012
	948
	1004
	5.1
	5.0

	Light Stocked
	2011
	907
	976
	5.5
	5.5

	
	2012
	950
	1039
	5.2
	5.3


Table 2. 2011 In Vitro Organic Matter Dissappearance, Percentage of
Total Plant Mass, and Forage to Grain Ratio

	
	IVOMD
	Percentage of Total Plant Mass
	Lbs of Forage DM/bu Grain

	
	2011
	2011
	2012
	2011
	2012

	Top 1/3 Stem
	40.0
	3.5
	NA
	1.3
	NA

	Bottom 2/3 Stem
	31.3
	37.0
	41.81
	13.1
	17.31

	Leaf Blade
	48.8
	20.2
	22.6
	7.4
	9.3

	Leaf Sheath
	47.8
	13.5
	13.0
	4.9
	5.4

	Husk
	69.0
	8.2
	8.3
	3.0
	3.4

	Cob 
	42.9
	16.2
	14.3
	5.9
	5.9

	Shank
	38.7
	1.5
	NA
	0.6
	NA


1 2012 Values for Bottom 2/3 include Top 1/3, Bottom 2/3 and Shank

Table 3.  Corn Grain yields1

	
	2009
	2010
	2011

	Control
	124
	141
	166

	Light Grazing
	128
	144
	160

	Heavy Grazing
	133
	141
	170

	Baled
	124
	142
	166


1 bu/ac at 15.5% moisture

Table 4.  Residue Removal Values

	Treatment
	Year
	AUM/acre
	Lbs Forage Available
	Percent of Residue Removed

	Heavy Grazed
	2011
	1.9
	5157
	25.0

	
	2012
	1.9
	7029
	21.7

	Light Grazed
	2011
	1.0
	5303
	13.1

	
	2012
	1.0
	6358
	12.1


A. Project 8. Effect of Grazing Corn Residue on Corn and Soybean Yields.

B. Personnel: Adam L. McGee, Terry J. Klopfenstein, L. Aaron Stalker, Galen E. Erickson

C.  Summary of Research: In 1996 a grazing trial was started on a linear move irrigation field in a corn-soybean rotation looking at the time of the year that crop residue is grazed and its effect on subsequent yield.  This 100 acre field is divided into two sections with half of the field in corn and half in soybeans every year.  Grazing has been initiated at two different times, fall/winter grazing and spring grazing. The fall/winter grazing typically is from November till February and is the time that most cattle are on crop residue. Spring grazing in this field is typically from February through mid-April. Fall/winter grazing of corn residue on the linear move irrigation field showed a significant (P = 0.001) increase in soybean grain yields of 2 bu/ac due to grazing the year before and no statistical effect (P = 0.1808) on corn yields with a numerical increase of about 3 bu/ac (Table 1) for the fall/winter grazed treatments. 
Corn yields the second year of the spring grazing show no significant difference (P = 0.1808) but a 1.2 bu/ac numerical increase in yield on the grazed treatment.  Soybean yields, planted the year following grazing of the corn residue, show a significant increase in grain yield (P = 0.0010) with a numerical increase of 1.3 bu/ac in the grazed treatment.  

Table 1: Grain Yields

	Years of Study1
	Cropping System2
	Crop
	Grazed Yield
	Ungrazed Yield
	SEM
	P value

	93-95
	Irrigated Corn-Soybean3 Rotation
	Soybeans
	54.6667
	55
	3.3747
	0.7418

	93-95
	Dryland Strip Cropping4
	Soybeans
	39.3333
	42.6667
	17.5431
	0.8289

	93-95
	Dryland Strip Cropping4
	Grain Sorghum
	106.33
	107
	17.5431
	0.8289

	93-95
	Dryland Strip Cropping4 
	Corn
	184.67
	174.67
	17.5431
	0.8289

	93-95
	Irrigated Continous Corn5
	Corn
	185.33
	181.67
	27.3272
	0.5766

	96-11
	Fall Grazed Corn-Soybean6
	Soybeans
	62.4
	60.4
	2.1056
	0.001

	96-11
	Fall Grazed Corn-Soybean6 
	Corn
	208.9
	205.8
	7.8359
	0.1808

	96-11
	Spring Grazed Corn-Soybean6 
	Soybeans
	61.7
	60.4
	2.0156
	0.001

	96-11
	Spring Grazed Corn-Soybean6 
	Corn
	207.2
	205.8
	7.8359
	0.1808


1 Starting and ending year that the study was conducted

2 Type of cropping system that the field was managed in.

3 Center pivot irrigation, corn residue grazed and soybean yields reflect impact of grazing on yields.

4 This field was in a strip cropping study in a rotation where residue from all crops was grazed.  Corn followed soybeans, grain sorghum followed corn, and soybeans followed grain sorghum.

5 Was maintained in a continuous corn system
6 Fields are from linear move irrigation field and maintained in corn followed by soybean rotation for 14 years.

Project 9: Compare forage and animal production of grass pastures in the sub-humid and semi-arid regions of the central Great Plains that are management with different levels of nitrogen fertilization and biofuel co-products. A 7.3 ha study site was located in March 2010 at the Agricultural Research and Development Center near Mead, NE to conduct the grazing trial. The objective of the study is to compare forage and animal production between fertilized smooth bromegrass pasture and smooth bromegrass-legume pasture over a 3-year period (2012 to 2014). The persistence of interseeded legumes also will be monitored. The site, a smooth bromegrass pasture, was divided into six paddocks of equal size (1.2 ha). Three of the paddocks were randomly selected and interseeded with a mixture of alfalfa, red clover, and birdsfoot trefoil in April 2010. The legume interseeding was a success. The other three paddocks are to be fertilized with N (90 kg N/ha) in the 3 years of the study. The grazing trial began in May 2012 with 4 yearling cattle stocked at 11.5 AUM/ha in each of the 6 paddocks. Within each paddock, the cattle are rotated through 6 fenced strips with 4 to 6 day grazing periods. There are to be 5 cycles each year but because of the drought this year (2012) only 4 cycles were completed and the cattle are being removed between August 15 and 20. The cattle are weighed at the beginning and end of the grazing season and also on the first day of each grazing cycle. Diet samples are collected three times through the grazing season (first, third, and fourth or fifth cycle) with rumenally-fistulated cattle to determine forage quality and botanical composition of the cattle’s diets. Five exclosures (1 m2) are placed in each paddock prior to the initiation of grazing. The vegetation in the exclosures is clipped at ground level in mid-May and late September to estimate forage production each year. Vegetation also is clipped at ground level in 10, 0.25-m2 quadrats within a fenced strip of each paddock immediately before each grazing period. 

The first year of the grazing trial (2012) has gone well even though we need to remove the cattle from the experimental paddocks between August 15 and 20 because of drought and relatively low forage production. All vegetation and animal data has been collected (except for final animal weights) and will be entered and summarized in September/October 2012.

University of Nebraska Extension Efforts Related to Objective 7 of NC-1181

NC-1181 Objective 7: Conduct multi-faceted education/extension program to disseminate research results, to include extension papers as well as regional conferences on the use of co-products in beef cattle production systems and on the practice of interseeding and managing legumes in grass pastures.

The Nebraska group has published extension publications for producers:

 NebGuide G2099 on using crop residues and ethanol co-products as a substitute for forage 

An extension circular on baling cornstalks

We have also produced:

7 You tube videos on using residues and by-products for cattle

4 Webinars which have averaged 300 views each on residues and by-products

Feature articles on beef.unl.edu which has over 500 unique visitors a day

We have conducted the following meetings which included talks on residues and by-products:

Ranching for Profitability – A series of producer meetings extending across the state from east to west.
Drought Mitigation meetings for producers stricken by drought especially in the western part of the state. 

B. Publications: Schacht, W.H., J. Volesky, D.E. Bauer, M.B. Stephenson. 2011. Grazing systems for Nebraska Sandhills rangelands. Extension circular EC-127, University of Nebraska-Lincoln, Lincoln, NE. 
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Kansas State University:
Southeast Research Center
Objective 1-  Identify factors in the sub-humid and semi-arid regions of the central Great Plains that limit establishment, persistence, and production of interseeded legumes in grass pastures.  


Accomplishments:

At the Southeast Research Center, four legumes were seeded on 18 April, 2011 in four replicated, randomized strips into endophyte-infected tall fescue.  ‘Stampede’ alfalfa, ‘Cinnamon Plus’ red clover, ‘Norcen’ birdsfoot trefoil, and ‘Pinnacle’ white clover were seeded together for grass suppression and date of planting treatments.  Grass suppression treatments were (1) grazing with cattle (2) chemical suppression and (3) a check treatment, all applied as factorial combinations in fall and spring.  Dates of planting were early vs. late, which in 2012 occurred on 27 February and 2 April, respectively.  All plots were grazed lightly from 4 October to 10 October, 2011, and actual “Grazed” strips were grazed more intensely from 1-9 November, 2011 (fall) and 12 April to 16 May, 2012.  Chemical suppression was provided in fall with 0.16 kg/ha (a.i.) of glyphosate on 31 October, 2011 and in spring with 0.13 kg/ha (a.i.) of clethodim on 30 March, 2012.  Seedling counts by species were performed on 6 June and 11 July, 2012. 

The legumes present at the seedling count in early June were primarily red clover and birdsfoot trefoil. Both species’ counts indicated a highly significant (P<0.01) interaction between spring grass suppression treatment and planting date.  Counts of both species indicated that spring chemical treatment applied to an early seeding resulted in more red clover and trefoil seedlings than all other combinations, which were similar.  By July, red clover seedlings in those treatments were practically the only survivors. 

Impacts:

Forage legumes can reduce annual nitrogen fertilizer requirements of grass pastures through their ability to fix nitrogen.  Forage nutritive value of tall fescue pastures will improve when forage legumes are a significant component of the sward.  In addition, dilution of endophyte-infected tall fescue forage with legume will reduce effects of fescue toxicosis.  Seasonal distribution of forage is generally improved when legumes are grown in cool-season grass pastures because legumes are less subject to summer dormancy. 
Objective 2 -  Compare forage and animal production of grass pastures in the sub-humid and semi-arid regions of the central Great Plains that are managed with different levels of nitrogen fertilization, legumes, and biofuel co-products.  
Accomplishments:

 SEQ CHAPTER \h \r 1Supplementation of stocker steers grazing smooth bromegrass pastures with dried distillers grains at 0.5% of body weight per head daily during the entire grazing season or only during the last 143 days of the 199 day grazing season resulted in greater (P<0.05) grazing body weight gains than feeding no supplement.  Grazing body weight gains were not different (P>0.05) for steers that were supplemented with dried distillers grains during the entire grazing season or only during the latter part of the grazing season.  However, the delayed supplementation treatment resulted in more efficient supplement conversion.  Supplementation treatment during the grazing phase had no effect (P>0.05) on finishing gains, feed:gain, or carcass characteristics.  However, steers that received no supplementation during the grazing phase had lower (P<0.05) final live weight, hot carcass weight, finishing feed intake, and overall live weight gain than those that were supplemented while grazing.

Daily gains of stocker heifers grazing smooth bromegrass pastures supplemented with dried distillers grains at 0.5% of body weight daily or fed the same total quantity of dried distillers grains on Monday, Wednesday, and Friday were similar (P>0.05).

Stocker steers supplemented with dried distillers grains at 0.75% of body weight on a daily basis while grazing tall fescue pastures had greater (P<0.05) grazing gains than those that received no supplement.  Distillers grain supplementation was calculated to provide approximately 56 kilograms of nitrogen per hectare.  Pastures grazed by steers that received no supplement were fertilized with an equal amount of nitrogen in the fall.  Steers that received no supplement during the grazing phase had greater (P<0.05) finishing gains, but lower (P<0.05) final live weight and hot carcass weight than those supplemented with dried distillers grains while grazing.

Impacts:

Co-products from the grain processing industry can be used as efficacious and economical supplements for grazing stocker cattle when resources and/or weather conditions limit pasture and range forage production and/or nutritional value.
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Agricultural Research Center - Hays
Objective 1-  Identify factors in the sub-humid and semi-arid regions of the central Great Plains that limit establishment, persistence, and production of interseeded legumes in grass pastures.  

Introducing Legumes into Wheatgrass Pastures.  In an established western wheatgrass (a native perennial cool-season grass) stand in Ellis County, KS, factorial combinations of fall grass suppression and spring grass suppression were investigated during legume establishment in the Central Great Plains.  Seed of alfalfa, birdsfoot trefoil, and red clover were treated with fresh inocculant prior to seeding.  Suppression treatments included fall normal graze, fall severe grass, and herbicide (glyphosate at 2.25 oz a.i./acre) in combination with spring suppression treatments of spring normal graze, spring severe graze, and herbicide (glyphosate at 16.0 oz a.i./acre), as well as an ungrazed treatment  at the time of legume seeding.  A no-till drill with 12 in. row spacings was used to seed stands in 12ft X 40ft individual plots, at a target rate of 40 seeds/ft2.   Fall suppression had no effect on legume establishment.  Grass was not suppressed as greatly as suspected by the fall treatments.  Spring herbicide grass suppressant itself had the greatest influence on establishment, with plots receiving glyphosate to suppress grass having greater legumes present.  Legumes rapidly declined with each sampling period, especially in plots without glyphosate suppressant.  At five weeks after seeding, seedling death had already occurred in some treatments.  Legume seedling densities were 24 seedlings/meter of row for the glyphosate treated and 1 seedling/meter of row for the grazed and ungrazed plots, respectively.  At seven weeks after seeding, densities were 3.4 and 0.0 seedlings/meter of row for the glyphosate treated and the grazed plots.  By thirteen weeks after seeding, almost all legumes had disappeared from even the glyphosate treated plots.  Legumes were desiccating due to dry soil surface conditions, but remained viable longer in glyphosate treated plots.  

Impacts.  Legume establishment in already established grass pastures appears to be greatly affected by precipitation events and grass suppression effects on surface moisture conditions.  Sod suppression is critical to legume interseeding, and interseeding may be more effective when grass and legumes are established at the same time. 

TABLE 1.  Legume establishment in grass plots suppressed in the spring by herbicide, normal grazing, severe grazing, or not suppressed in 2012.
	
	Sampling Period After Seeding  (seedlings/m)

	Suppression Treatment
	5 Wks
	7 Wks
	9 Wks
	11 Wks
	13 Wks

	Severe Graze
	1.1
	0.0
	0.0
	0.0
	0.0

	Normal Graze
	0.8
	0.0
	0.0
	0.0
	0.0

	Ungrazed
	0.1
	0.0
	0.0
	0.0
	0.0

	Glyphosate
	24.0
	3.4
	2.9
	1.1
	0.2


Objective 1-  Identify factors in the sub-humid and semi-arid regions of the central Great Plains that limit establishment, persistence, and production of interseeded legumes in grass pastures.  

Establishing Different Legumes in Grass: an On-Farm Research Trial.  Little research effort has taken place to evaluate legume interseeding into cool-season grasses in western regions of Kansas with lower rainfall. The objective of this study was to establish one or more of eight desired legumes into a mature stand of smooth bromegrass used in an intensive rotational grazing program located in north-central Kansas.  Eight legumes [purple flowered alfalfa (Medicago sativa ssp sativa), yellow flowered alfalfa (Medicago sativa ssp falcata), yellow sweetclover (Melilotus officinalis), ladino white clover (Trifolium repens), birdsfoot trefoil (Lotus corniculatus), Korean lespedeza (Kummerowia stipulacea), cicer milkvetch (Astragalus cicer), and hairy vetch (Vicia villosa)] were freshly inoculated and seeded separately into an existing smooth bromegrass (Bromus inermis) pasture using a 10 foot wide no-till drill with 7.5 inch row spacings.  Legumes were seeded March 19, 2009 across upland and lowland landscape positions. A strip with no seeded legumes served as a control plot between each replication.  Perpendicular to the strips of seeded legumes, pastures were fertilized with one 40 foot wide strip of urea (40 lb N/acre) at each landscape position to test legume establishment under N fertilized and an unfertilized conditions.  In 2009 to 2011, at each species, landscape, and nitrogen combination, legume frequency was assessed in June and September. In 2010 and 2011, stands were also hand harvested for yield and quality just prior to each of three grazing occupancy dates.  Legumes that showed initial acceptable overall establishment were Korean lespedeza, yellow flowered alfalfa (falcata), Magnagraze purple alfalfa (sativa), and yellow sweetclover.  All maintained at least a 20% frequency, or density of 2 plants/ft2, one year following seeding.  White clover established well when grass received no N fertilizer, but it didn’t establish as well overall (1.3 plants/ft2).  The remaining legumes did not establish consistently well in any locale.  Both landscape position and fertilization affected stand establishment.  Overall, upland sites had approximately 50% greater establishment than lowland sites, and unfertilized sites had 71% greater establishment than fertilized sites for the four legumes with the greatest establishment. Purple and yellow alfalfa helped to increase total yield compared to the grass only control at the upland landscape position in the unfertilized treatment, and in the fertilized stand of the lowland landscape.  No other legume increased yields above the control in any landscape position or fertilizer combination.  Purple alfalfa and yellow alfalfa increased total crude protein content by more than three percentage units at the upland landscape position and in the unfertilized stands.  Legumes did not affect total digestible nutrient percentages of the grass stands. Four of the legumes no-till seeded into smooth bromegrass pasture established at acceptable plant densities of more than two plants per square foot, however, only two legumes improved quantity and quality of forage.
Impacts.  Alfalfa subspecies can establish and persist well in cool-season grass pastures.  Yellow and purple alfalfa increased total yield of low producing landscapes, and also increased forage nutritive value for grazing livestock on these marginal landscapes.  
TABLE 1:  Average frequency, or number of 4-in. by 4-in. subsquares out of 100, having at least one desired (target) legume rooted within it at each landscape position in 2009, 2010, and 2011.  Values are averaged across both fertilized and unfertilized plots, across both upland and lowland landscape positions, and across spring and fall counts.

	
	2009
	2010
	2011

	
	--------Frequency (%)-------

	Birdsfoot trefoil
	5
	1
	1

	Cicer milkvetch
	5
	5
	2

	Hairy vetch
	3
	0
	0

	Korean lespedeza
	78
	49
	14

	Purple alfalfa
	36
	44
	32

	Yellow sweetclover
	22
	10
	2

	White clover
	14
	14
	5

	Yellow alfalfa
	40
	46
	37

	     LSD1 0.05
	
	9
	

	Average
	25
	21
	13


TABLE 2:   Average frequency, number of 4-in. by 4-in. subsquares out of 100, having at least one desired (target) legume rooted within it at each landscape position and at each fertilization level averaged from 2009-2011. Values are also averaged across both spring and fall sampling. 
	
	Upland  
	Lowland
	40 lb/a N
	0 lb/a N

	
	-----------------Frequency (%)-----------------

	Birdsfoot trefoil
	3
	2
	2
	3 

	Cicer milkvetch
	5
	3
	3
	5

	Hairy vetch
	1
	1
	1
	1

	Korean lespedeza
	54
	40
	39
	54

	Purple alfalfa
	47
	28
	24
	50

	Yellow sweetclover
	16
	7
	6
	17

	White clover
	9
	13
	3
	19

	Yellow alfalfa
	49
	32
	25
	56

	      LSD1 0.05
	
	8
	
	8

	Average
	23
	16
	13
	26


TABLE 3:   Average total yield (lb/a) of legume-bromegrass mixtures at two landscape positions and two N fertilizer levels for two years following legume interseeding. Yields are the sum of two spring harvests and one fall harvest each year in 2010 and 2011. Due to poor establishment, birdsfoot trefoil, cicer milkvetch, and hairy vetch plots were similar to the grass-only control and were not harvested.

	
	Lowland
	Upland

	
	40 lb/a N  
	0 lb/a N
	40 lb/a N
	0 lb/a N

	
	-------------------Yield (lb/a)-------------------

	Grass-only control
	4170
	4490
	2490
	2660

	Korean lespedeza
	4960
	5100
	3010
	2730

	Purple alfalfa
	6610
	5360
	2750
	4080

	Yellow sweetclover
	4750
	4480
	2920
	3100

	White clover
	4740
	4350
	2620
	1980

	Yellow alfalfa
	6660
	4370
	2570
	4100

	     LSD1 0.05
	      1290

	Average
	   5320
	4690
	2730
	3110


TABLE 4:   Average crude protein % of legume-bromegrass mixtures at two landscape positions and at two N fertilizer levels for two years following legume interseeding. Values are the weighted % of two spring harvests and one fall harvest each year in 2010-2011. Due to poor establishment, birdsfoot trefoil, cicer milkvetch, and hairy vetch plots were similar to the grass-only control and were not harvested for yield or quality. 

	
	Lowland
	Upland
	40 lb/a N
	0 lb/a N

	
	-------------------Crude Protein (%)----------------

	Grass-only control
	11.0
	12.7
	12.2
	11.4

	Korean lespedeza
	11.2
	12.6
	12.2
	11.6

	Purple alfalfa
	13.0
	15.7
	13.3
	15.4

	Yellow sweetclover
	11.1
	13.8
	12.1
	12.9

	White clover
	11.0
	12.3
	11.4
	11.8

	Yellow alfalfa
	12.5
	16.2
	13.7
	15.0

	      LSD1 0.05
	    1.1
	    1.1

	Average
	   11.6
	13.9
	12.5
	13.0


Objective 2 -  Compare forage and animal production of grass pastures in the sub-humid and semi-arid regions of the central Great Plains that are managed with different levels of nitrogen fertilization, legumes, and biofuel co-products.
Using Wet Distillers Grains as a Late Season Protein Supplement for Grazing Steers.  Steers grazing on Kansas shortgrass rangelands achieve approximately 55% of their total season gain during the first half of the grazing season and 45% during the last half of the grazing season.  In order to try to maintain a higher rate of gain during the last half of the season, protein supplementation may be necessary to improve the digestibility of late season forage.  It was hypothesized that wet distillers grains plus solubles (WDGS) could be used as a replacement for a mixture of finely rolled milo and soybean meal supplement as a late season crude protein (CP) source. On Kansas shortgrass rangeland during the 2011 growing season, steers were stocked continuously season-long at a rate of 3.5 ac/steer, or 0.95 animal unit months (AUM)/ac.  Pastures were stocked with ten steers per pasture from the first week of May through the first week of October for a 150 day grazing season. During the last half of the grazing season, animals were supplemented with a finely rolled milo and soybean meal mix in a 1:1 ratio, were supplemented with WDGS as a late season protein supplement, or were fed no supplement.  The milo:soybean meal mixture (30% CP) was fed in a bunk at a rate of 1.0 lb dry matter/hd/day.  The WDGS (31% CP) was fed in two treatments, either in a bunk or on the ground on shortgrass vegetation, also at a rate of 1.0 lb dry matter/hd/day.  Pastures were also sampled for dry matter composition and dry matter yield estimates in mid-July and early October at the start and end of supplement feeding.  Gains during the early season in 2011 were statistically similar among the groups before being fed any supplements, gaining between 1.63 and 2.08 lb/hd/day.  During the last half of the grazing season, animal gains were also similar between the groups.   Average daily gains from July through October were 1.86, 1.99, 1.81, and 1.66 lb/hd/day for the milo:soybean meal, WDGS in the bunk, WDGS on the ground, and unsupplemented groups.  For the whole grazing season, steers fed supplement gained 1.92 to 1.94 lb/hd/day, while the unsupplemented group gained 1.65 lb/hd/day.  Total beef produced was similar at 87, 87, 90, and 76 lb/ac for the milo:soybean meal, WDGS in the bunk, WDGS on the ground, and unsupplemented groups.  Animals gained 435 to 482 lbs in 136 days during the feedlot phase.  Total dry matter available in the pastures was similar for all supplement treatments in mid-July at the start of the supplement period, averaging 1329 lb/ac, and at the end of the grazing season, averaging 927 lb/ac, so supplement treatment did not affect available forage dry matter in pastures.  Wet distillers grains plus solubles can be fed as a late season protein supplement to replace a 1:1 mix of milo:soybean meal.  However, close observation and video evidence shows that a thin layer of WDGS may remain on the soil surface that animals are not able to consume when fed on the ground, and thus lack dry matter and protein that animals of other treatments were able to consume when fed in a bunk. 
Impacts.  Co-products from the grain processing industry can be used as economical supplements for grazing stocker cattle to replace more expensive supplement resources.  Lack of supplement or feeding supplement on the ground may limit animal gains during the late grazing season.
TABLE 1.  Individual animal performance of steers on shortgrass rangeland during the early grazing season of May-July, during the late grazing season of July-October while fed protein supplements, total season animal performance, and total animal productivity on a pasture basis in 2011.  SBML=milo:soybean meal mixture; WDGS=wet distillers grains plus solubles; ADG=average daily gain.
	
	
	May-Jul
	Jul-Oct
	May-Oct
	May-Jul
	Jul-Oct
	May-Oct
	May-Oct
	
	

	Supplement
	Steer ADG
	Steer ADG
	Steer ADG
	Total Gain
	Total Gain
	Total Gain
	Beef
	
	

	
	
	---------lb/day-------
	---------lb/hd--------
	lb/ac
	
	

	SBML
	Bunk
	1.97
	1.86
	1.92
	148
	147
	295
	87
	
	

	WDGS
	Bunk
	1.87
	1.99
	1.93
	140
	158
	297
	87
	
	

	WDGS
	Ground
	2.08
	1.81
	1.94
	156
	143
	298
	90
	
	

	Unsupplemented
	1.63
	1.66
	1.65
	122
	131
	254
	76
	
	


TABLE 2.  Individual animal performance and carcass traits of steers after the feedlot finishing phase following late season protein supplementation on shortgrass rangeland July-October from 2009-2010.  SBML=milo:soybean meal mixture; WDGS=wet distillers grains plus solubles; ADG=average daily gain.

	
	
	Feedlot
	Feedlot
	
	
	
	
	
	

	Supplement
	Steer Gain
	Finish Weight
	Carcass Weight
	Yield Grade
	Marbling
	Ribeye Area
	Backfat

	
	
	lb
	lb
	lb
	
	
	inches2
	inches

	SBML
	Bunk
	443
	1362
	875
	2.76
	6.49
	13.61
	0.50

	WDGS
	Bunk
	461
	1368
	877
	3.00
	6.49
	13.07
	0.52

	WDGS
	Ground
	435
	1353
	876
	2.86
	6.54
	13.52
	0.47

	Unsupplemented
	482
	1353
	881
	2.75
	6.40
	13.55
	0.51
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Michigan State University:
Experiment 1.  Effect of Rotational or Continuous Stocking Method of Winter Pasture on Beef Heifer Performance.  Jason  Rowntree, Department of Animal Science, Michigan State University, S. A. Utsumi, Department of Animal Science Michigan State University and D. E. Carmichael, Lake City AgBioResearch Center.

Findings

· The advantage of ROT is that the 28 days of regrowth seems to result in greater forage mass when compared to CONT. 
· Greater ADG by ROT only occurred when CONT forage mass was limited. 
· The use of ROT under continuous stocking rate of 1.67 heifers/acre does not seem to consistently increase heifer ADG
Introduction


Winter annuals are often used to complement summer grazing by providing high nutritive value forage throughout winter months. The cool, damp winter conditions common in Louisiana and the southern United States make cool season annuals an option for winter grazing. As a result, many Louisiana cattle producers rely on winter annuals for cool season grazing. However, rising input costs associated with preparing winter pastures require efficient utilization of high nutritive value forages to be economical. Stocking method is one aspect of grazing management that has been of particular interest to stocker grazers.
Research has shown that when compared to continuous, rotational stocking method using stocking rate adjusted to fit variable supply of forage resulted in greater weight gain/acre. The problem that arises with adjusted stocking rates is that few commercial producers have additional animals to add or remove throughout the grazing season. Therefore, the objective of this research was to determine the effect of 12-paddock rotational (ROT) vs. continuous (CONT) stocking method while maintaining a set stocking rate of 1.67 heifers/acre.
Experimental Design


Two similar experiments were conducted: one at the Idlewild Research center (winter of 2006 to 2007) located near Clinton, LA (30°86’N, 91°02’W) and the second at the Reproductive Biology Center (winter of 2007 to 2008) located in St. Gabriel, LA (30°25’N, 91°10’W). Across both locations, twenty ac pastures were lightly disked and planted in October with ‘Ranger’ winter wheat and ‘Marshall’ annual ryegrass at a rate of 70 and 30 lb/acre, respectively. Fertilizer was applied at planting in the form of 13-13-13 at a rate of 200 lb/acre. Urea (46-0-0) was applied November and January supplying 50 units of nitrogen/acre at each application. Two 20 acre pastures were designated for CONT. Each of the two remaining pastures were subdivided into 12- 1.67 acre paddocks.  Bloat preventative mineral supplement (Purina Sweetlix© Wheat Pasture Mineral with Bloat Guard) was offered free choice. Low to medium quality Bermudagrass was offered ad libutum and amount offered and refused was recorded but not statistically analyzed. Mid December, ROT and CONT pastures were stocked at 1.67 heifers/acre (average body weight of 558 lb). Heifers allotted to ROT were rotated to a different paddock on Mondays, Wednesdays, and Fridays resulting in 2 or 3 days of stocking followed by 28 days of regrowth. Forage mass was monitored using a rising plate meter (Jenquip, Feilding, New Zealand) following manufacturer instructions. Meter calibrations was conducted in triplicate at each sampling date by taking a plate meter reading of a randomly selected area and collecting a 0.97 square feet forage sub-sample of that area to estimate forage in pounds of dry matter per acre. Forage sub-samples were clipped to a height of 0.8 inches then dried in a forced air oven at 140° Fahrenheit. Dry matter of that sample was recorded in g and divided by the plate meter reading recorded in units. Experiment 1 and 2 were conducted at different locations and in succeeding years; therefore analyzed separately but with the same models. Pasture (n = 4) was considered the experimental unit for all analyses, and heifer was the sampling unit for ADG and BW. All dependent variables were analyzed using the MIXED procedure of SAS (SAS Institute Inc., SAS Campus Drive, Cary, North Carolina, USA). 
Heifer Performance 

In Experiment 1 (Table 1), heifers allotted to 12-paddock rotational stocking method (ROT) tended to have greater ADG compared with heifers in continuous stocking method (CONT) (P = 0.10). Average heifer weight at trial end (day 132) was higher in ROT compared to CONT (P = 0.05).  In Experiment 2 (Table 1), ADG did not significantly differ between ROT and CONT (P = 0.36). Average heifer weight at trial end was not affected by treatment (P = 0.16).  Overall, heifer ADG were lower than that reported for steers grazing ryegrass and crimson clover pasture under similar Louisiana conditions and stocking rates in other experiments. 

Forage Mass 

Forage mass in Experiment 1 changed over time differently in ROT compared to CONT (P = 0.002; Table 2). Forage mass was not significantly different between stocking methods at the initiation of the study but was significantly higher in ROT vs. CONT for the remaining portion of the study (P < 0.04). Forage mass in ROT pastures was above 1,338 lb DM/acre throughout the study, and peaked on day 132. Forage mass under CONT decreased through the trial.  
Also in Experiment 2 forage mass tended to change over time differently between ROT and CONT (P = 0.07; Table 2). Forage mass did not differ between stocking methods during the first two months and was higher for ROT vs. CONT in the last two sampling dates. Forage mass in CONT was maintained above 1,070 lb DM/acre for the final two sampling dates and was maintained above 669 pounds of dry matter/acre during the entire trial.  In Experiment 1 forage mass below 398 lb DM/acre in CONT may have limited heifer dry matter intake  in the final grazing period. The decline in forage mass observed in CONT pastures (Experiment 1) was the result of stocking rates being too high. At the same continuous stocking rate of 1.67 heifers/acre, forage mass in ROT remained above 1,338 lb DM/acre for the entire trial, suggesting that ROT could maintain greater stocking rates compared with CONT. Similar to Experiment 1, forage mass in Experiment 2 was higher in ROT when compared to CONT in the final two sampling periods. However, in the final two sampling periods, CONT forage mass was not limited and remained above 1,070 lb DM/acre. Forage mass in both CONT and ROT pastures was below 892 lb DM/acre at the initiation of stocking in Experiment 2.  Results indicate that ROT increased forage mass when compared to CONT. 
Hay Disappearance


In Experiment 1 total hay disappearance was 2.00 and 18.81 tons DM for ROT and CONT, respectively. This difference reflected the sheer lack of available forage in CONT. In Experiment 2 hay disappearance was similar among stocking methods and was 5.08 for ROT and 4.46 tons DM for CONT. 
Conclusions and Recommendations


The advantage of ROT is that the 28 days of regrowth seems to result in greater forage mass when compared to CONT. However, greater ADG by ROT only occurred when CONT forage mass was limited. The use of ROT under continuous stocking rate of 1.67 heifers/acre does not seem to consistently increase heifer ADG. However, these conclusions were based on one growing season in two different locations. 

Table 1. Average daily gain (ADG), and final body weight of heifers on a 12-paddock rotational (ROT) or a continuous (CONT) stocking method (SM) in experiment 1 and 2.
	Item
	ROT
	CONT
	SEM
	P-value

	Experiment 1
	
	
	
	

	  ADG, lb
	1.74
	0.90
	0.12
	0.10

	  Final average weight, lb
	774
	667
	44.1
	0.05

	Experiment 2
	
	
	
	

	  ADG,  lb
	1.45
	1.69
	.54
	0.36

	  Final average weight, lb
	678
	704
	29.7
	0.16


Table 2. Forage mass across time of pastures grazed using a 12-paddock rotational (ROT) or a continuous (CONT) stocking method (SM, Experiment 1 and 2). 
	
	
	Sampling Day (SD)-Experiment 1
	
	SM
	SM x SD

	Item
	SM
	0
	31
	62
	93
	124
	132
	SEM1
	--P-value--

	Mass, lb/ac
	ROT
	1,484
	1,443a
	1,967a
	1,384a
	1,543a
	2,085a
	148
	0.01
	0.002

	
	CONT
	1,369
	1,054b
	  804b
	  296b
	  190b
	  444b
	44
	
	

	
	
	          Sampling Day (SD)-Experiment 2
	
	SM
	SM x SD

	Item
	SM
	0
	33
	66
	99
	113
	SEM1
	--P-value--

	Mass, 
lb/ac
	ROT
	742
	1,383
	1,170
	2,370a
	3,079a
	271
	0.02
	0.07

	
	CONT
	837
	1,072
	669
	1,094b
	1,445b
	271
	
	


Experiment 2.  Environmental Impact Assessment of Two Different Grazing Management Practices.  M. B. Chiavegato, W. Powers, J. Rowntree, Department of Animal Science, Michigan State University. 

Findings

· Intensive grazing management (high rotation frequency and stocking rate) tends to increase N2O emissions from the soil
· Nitrous oxide production in soils is highly variable and dependent on management and climate conditions
· There are needs for further research on GHG emissions (such as CO2, N2O and CH4) from grazing management systems
Introduction

Grazing lands account for 26% of the US Inventory of major land uses and represent an important field of greenhouse gases (GHG) mitigation research. Grazing management practices may be used as means to decrease GHG emissions from cattle, and may contribute to carbon (C) and nitrogen (N) sequestration and stocks in soils.

Feeding forage with lower fiber and higher soluble carbohydrates can reduce CH4 production. The same is true for feeding cows with less mature forages. The amount of crude protein in forages affects N available in soils. Nitrogen availability in soils leads to higher N2O production. The objective of this research is to quantify CH4 emissions from enteric fermentation in cows and N2O emissions from soils under two grazing systems: intensive (High) and extensive (Low).

Experimental Design

The experiment was conducted at the Lake City AgBioResearch Center in 2011 and represents the first phase of the study to be continued in 2012 and 2013. For this reason, results are preliminary. Nitrous oxide was collected from soil surface using static chambers methodology. Chambers are made of steel base and PVC cap. The steel bases were placed about 2 inches deep into soil surface 1-d prior to sampling to allow stabilization of soil micro fauna. Chambers were closed only during sampling. Once closed, chambers remained completely sealed allowing accumulation of N2O that is produced by soil microbes. Gas samples were taken with plastic syringes and analyzed via gas chromatography. Two treatments were defined based on different grazing management practices: High treatment where 4 cows rotate in 4 acres, 4 to 5 times per season; and Low treatment where 2 cows rotate in 4 acres, 2 to 3 times per season. Three paddocks per treatment were used as replicates. Sampling was performed in May and August for 14 consecutive days, twice daily starting at 9am and 3pm. Soil temperature measures were taken in each paddock during each sampling. Atmospheric pressure, temperature inside chambers (ambient temperature) and rainfall amount were also monitored. Soil samples were taken by each chamber to determine carbon and nitrogen amounts. For this preliminary study, treatments were compared with soil and ambient temperature as covariates using mixed model in SAS.  

Soil and Ambient Temperature

On average the soil temperature was higher on Low treatment (Figure 1). In the Low treatment pasture was taller and denser, allowing for higher accumulation of forages in the soil surface. Forage accumulation along with deeper roots favors microbe development in soil surface. High microbe development in turn leads to higher temperatures. With high soil temperatures, the temperature in soil surface also tends to be high.

N2O emissions

In both sampling trials (May and August) N2O emissions were significantly different between treatments (Table 1). It is interesting to note in Figures 2 and 3 that after Day 8, emissions from High and Low seem to overlap as values are close. Looking at sampling trials separately, emission fluxes are very variable. High peaks follow rain events. Rain occurred on Days 9 and 14 in May and on Day 12 in August. The increase in soil moisture caused by rain allows denitrifying microbes to develop, increasing N2O production in soil. Besides all variations, it is possible to associate feces and urine deposition in soil with N2O production. Evidence can be extracted from the fact that emission peaks are observed in the first few days after animals leave the paddocks. Nitrous oxide production in soil is highly dependent on weather conditions and N availability. Moreover, it has been observed temporal and spatial variability of N2O production in grassland in previous studies. 
Conclusions and Recommendations

The intensive grazing system (High treatment) resulted in higher N2O emissions from soils. It is hypothesized however that forages in intensive systems should have higher crude protein levels and less fiber content and so would be easily digestive leading to less enteric CH4 production. Studies regarding CH4 production in different grazing systems are being developed and will contribute to a better understanding on the environmental impact of grazing systems.

Table 1. Average nitrous oxide emissions (N-N2O m-2 h-1) on intensive (High) or extensive (Low) grazing systems in May and August 2011. 

	 
	N-N2O m-2 h-1

	
	2011
	May
	August

	High
	62.54
	54.07
	61.84

	Low
	33.29
	36.73
	33.28

	 
	p < 0.0001
	p < 0.0048
	p < 0.003


Figure 1. Average soil temperature per day for an intensive (High) or extensive (Low) grazing system in May and August 2011. 
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Figure 2. Average N2O emissions per day for an intensive (High) or extensive (Low) grazing system in May 2011. 
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Figure 3. Average N2O emissions per day for an intensive (High) or extensive (Low) grazing system in August 2011. 
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