Annual Meeting

June 9th-10th, 2009

Tuesday June 9th 

The business meeting was called to order by Cody Wright.  Those in attendance were:

Membership:

James Linn (advisor)

Cody Wright – SD

Stephen Boyles – OH

Dan Faulkner – IL

Greg Lardy – ND

Rick Rasby – NE

Karl Harborth – KS 

James Russell – IA

Travis Maddock (representing Cliff Lamb) – FL

Via Teleconference:

Dan Buskirk – MI 

Dave Patterson – MO

Steve Paisley – WY

Dave Lalman – OK

Jack Whittier – CO 

Guests:

Jason Rowntree, Michigan State University

Iowa State University

Doug Baehr, Iowa State University

Jessica Anderson, Iowa State University

Kirk Schmarla, Iowa State University

Jon Schoonmaker, Purdue University (will be new representative from Purdue)

Minutes from last meeting were approved. (Lardy, Rasby)

Report from James G. Linn, new administrative advisor.

Joe Colleti Associate Dean and Maynard Hogberg Head of Animal Science welcomed the group.

Rewrite was discussed. Sub-committee of Steven Boyles, Steve Paisley, Greg Lardy, and Cody Wright created to facilitate rewrite.

Officer elections were held. Rick Rasby was elected unanimously as the new secretary. Stephen Boyles will move from Vice-Chair to Chair and Karl Harborth will move from Secretary to Vice-Chair. The officers for 2009-2010 are:

Stephen Boyles, Chair

Karl Harborth, Vice-Chair

Rick Rasby, Secretary

Station Reports

Objective 1

Illinois

Iowa

Kansas

Objective 2
Florida

Kansas
Objective 3
Florida

Iowa

Illinois

Nebraska

Wednesday June 10th
Update from Adelle Turzillo, new CSREES representative, via teleconference.

Station reports continued.

Symposium at Midwest ASAS was discussed. The following are some proposed symposiums topics for consideration:

Lowering energy inputs

Animal welfare

Fetal programming

Topics will be finalized after the meeting by Greg Lardy and Rick Rasby.

Final topics and speakers will be (included in minutes after the conclusion of the regular meeting):

Ensuring the Economic and Environmental Sustainability of Cow-Calf Operations

Carbon Credits, Cap and Trade, and Other Carbon Regulations

Dan Faulkner, University of Illinois

Phosphorus Supplementation

Jim Russell, Iowa State University

Matching the Cow to the Forage Resources

David Lalman, Oklahoma State University

Filling in the Gaps in Forage and Feed Needs

Greg Lardy, North Dakota State University

Next meeting (2010) will be hosted by Kansas State at a location near the Kansas City airport. The projected dates for next meeting will be June 8-9, 2010.  This will be Tuesday (AM/PM) and Wednesday (AM) if needed.

Meeting adjourned.

Respectfully submitted,

Karl Harborth, Secretary

Accomplishments
The objectives of NCERA-087 are: 

1. Development of cow-calf production systems which reduce unit cost of production while still producing high quality beef that meets the demands of today’s consumer. 

2. Development and integration of reproductive management technologies into management systems. 

3. Development of profitable, environmentally sound, cow-calf production systems which encouraging efficient use of feed resources in cow calf operations. 

4. Maintain and enhance formal and informal linkages which facilitate outreach and information sharing among committee members and with beef cattle producers in the region. 

To accomplish these objectives, members of the committee have actively conducted applied research, developed and disseminated Extension programming, and collaborated on the development of multi-state efforts such as the eXtension Beef Cattle Clearinghouse community of practice. Reports on research projects and extension programs were shared by each of the committee members present and discussed within the group. The reports are collected and distributed to all committee members annually. Committee members also collaborated on the development of a symposium to be held at the 2010 Midwest Section American Society of Animal Science Meeting. This symposium has been held approximately every other year and has been extremely well received.

Impacts

Research and Extension efforts NCERA-087 committee members have had a positive impact on beef production in the North Central region and across the country. Results of essential applied research have increased the knowledge base on how to utilize new technologies and feed ingredients to improve profitability of beef production enterprises. Extension programming developed by committee members has increased the knowledge base and skill set of Extension educators and beef producers.
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Objective 2:
Development and integration of reproductive management technologies into management systems. 

Project 1:
Presynchronization of Suckled Beef Cows with Human Chorionic Gonadotropin (hCG) 7 days Prior to Initiation of a Fixed-time Artificial Insemination Protocol Fails to Enhance Fertility

A.
Objective

To evaluate whether hCG administered 7 d before initiating a TAI estrous synchronization protocol would enhance pregnancy rates and whether replacing GnRH with hCG at the time of insemination would alter pregnancy rate to TAI. 

B.
Personnel Contributing to Project
Staff Member/s:  G. C. Lamb (P.I.), 
Graduate Assistant/s:  G. Marquezini, C.R. Dahlen, J.E. Larson, 

C.
Summary of Research
Materials and methods

Experiment 1.

One hundred fifteen cows were stratified by days postpartum, age, and parity before being assigned to one of four treatments in a 2 x 2 factorial arrangement (Figure 1): 1) cows received a 100 µg injection of GnRH (OvaCyst; IVX Animal Health, St. Joseph, MO)and a CIDR containing 1.38 g of progesterone (Pfizer Animal Health, New York, NY) on d -7 and 25 mg of PG (Lutalyse, dinoprost tromethamine, Pfizer Animal Health) at CIDR removal (day 0), followed in 67 hr by a TAI with second injection of GnRH at the time of insemination (Control GnRH; CG; n=29); 2) same as GG but a second injection of GnRH at the time of insemination was replaced by 1,000 IU of hCG (CH; n=28); 3) same as CG, but cows received 1,000 IU of hCG administered 7 d (d-14) before CIDR insertion (HG; n=29); and 4) same as CH, but cows received 1,000 IU of hCGon d -14 (HH; n=29). Blood samples were collected on d -24, -14,-7, 0, 3, 10 and 16 to harvest serum for analysis of concentration of progesterone. Progesterone concentration was used to determine cycling status. Pregnancy was diagnosed by transrectalultrasonography31 d after TAI. 
Experiment 2.

Two hundred and five cows were stratified based on days postpartum, body condition score (BCS), breed type (British or Crossbreed), and calf sex (male or female) and assigned to CG (n= 102) and HG (n = 103) treatments from Experiment 1 (Figure 1). Mean BCS was 5.5 and days postpartum was 70 d. Pregnancy was diagnosed by transrectal ultrasonography on d 29 after TAI.
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Figure 1. Schematic of experimental design for cows treated with PG, CIDR, and GnRH or hCG in Exp. 1 (CG, CH, HG, and HH) and Exp. 2 (CG and HG).
Results

Experiment 1.

Incidence of cycling, concentrations of progesterone, and pregnancy rates did not differ among the four treatments, but when evaluated as a 2 x 2 factorial differences were detected.  Cows receiving no pretreatment (control) or hCG on d -14 are illustrated in Table 1, whereas comparisons between cows treated with GnRH or hCG at TAI (d 3) are illustrated in Table 2. Overall, 55% of cows were cycling by d -14 and did not differ between treatments; however, the percentage of cycling cows tended (P = 0.10) to increase by d -7 after receiving hCG (78.9%) compared to untreated controls (64.9%).  Subsequently, the concentrations of progesterone (P4) tended (P = 0.13) to be greater at the time of CIDR insertion (d -7) in cows receiving hCG compared to untreated controls.The enhanced incidence of more cows with a corpus luteum on d -7 did not appear to enhance fertility.  Overall pregnancy rates were 47.4% and were not altered by pretreatment with hCG.  However, pregnancy rates tended (P = 0.06) to be reduced in cows receiving hCG at TAI compared to those receiving GnRH. 

We conclude that hCG appeared to influence the percentage of cows with a corpus luteum on d -7 but failed to enhance fertility when administered 7 d prior to initiation of ES.  In addition, replacing GnRH with hCG at TAI appeared to suppress pregnancy rates.  

Experiment 2.

Overall pregnancy rates were 51% and did not differ among treatments.  In addition, breed, sex of offspring, days postpartum, and parity did not appear to influence pregnancy rates (Table 3).  Therefore, we conclude that presynchronization with hCG7 d prior to initiating the CO-Synch + CIDR protocol, did not enhance pregnancy rates. 

	Table 1. Concentrations of progesterone (P4), percentage of cycling, and pregnancy rates in cows receiving either control or hCG treatment on d -14 (Exp. 1).

	
	Treatment on d -14a

	Item
	Control (CG and CH)
	hCG (HG and HH)

	
	----------ng/ml----------

	P4 on d -14, ng/ml
	1.6 ± 0.2
	1.5 ± 0.2

	P4 on d -7, ng/ml
	1.9 ± 0.4
	2.7 ± 0.4

	P4 on d 0, ng/ml
	2.5 ± 0.3
	3.1 ± 0.3

	
	----------no./no. (%)----------

	Cycling cows on d -14b
	31/57 (54.4)
	32/57 (56.1)

	Cycling cows on d -7 c
	37/57 (64.9)w
	45/57 (78.9)x

	Cows with >1 ng/ml P4 on d -14d
	26/57 (45.6)
	27/57 (47.4)

	Cows with >1 ng/ml P4 on d -7d
	23/57 (40.4)y
	36/57 (63.2)z

	Pregnancy rates
	26/57 (45.6)
	28/57 (49.1)

	aCows were assigned to receive no treatment or hCG on d -14.

bNumber and percentage of cows cycling on d -14 based on two blood samples taken on d d -25 and -14.

cNumber and percentage of cows cycling on d -7 based on three blood samples taken on d d -25, -14, and -7.

dCows with concentrations of P4 >1 ng/ml on d-14 or -7.

wxTendency for percentages to differ (P = 0.10).

yzPercentages to differ (P < 0.05).


	Table 2. Concentrations of progesterone (P4) and pregnancy rates in cows receiving either GnRH or hCGat TAI on d 3 (Exp. 1).

	
	Treatment on d 3a

	Item
	GnRH (CG and HG)
	hCG (CH and HH)

	
	----------ng/ml----------

	P4 on d 3, ng/ml
	0.1 ± 0.2
	0.2 ± 0.2

	P4 on d 10, ng/ml
	2.4 ± 0.2
	2.3 ± 0.2

	P4 on d 16, ng/ml
	3.4 ± 0.3
	3.4 ± 0.3

	P4 on d 29, ng/ml
	2.8 ± 0.4
	2.6 ± 0.4

	
	----------no./no. (%)----------

	Pregnancy rates
	32/57 (56.1)x
	22/57 (38.6)y

	aCows were assigned to receive GnRH or hCG on d 3 (at the time of TAI).

xyTendency for percentages to differ (P = 0.06).




	Table 3. Pregnancy rates of cows assigned to receive control or hCG treatment on d -14 (Exp. 2).

	
	Treatmentsa

	Item
	CG
	HG

	
	----------no./no. (%)----------

	Breed
	
	

	BosTaurus 
	16/37 (43.2)
	24/45 (53.3)

	BosIndicus crossbred
	35/63 (55.6)
	26/55 (47.3)

	Calf sex
	
	

	Female
	22/43 (51.1)
	22/42 (52.4)

	Male
	28/55 (50.9)
	24/53 (45.3)

	Days postpartum
	
	

	<60 d
	12/25 (48.0)
	11/27 (40.7)

	>60 d
	40/76 (52.6)
	39/74 (52.7)

	Parity
	
	

	Primiparous
	10/20 (50.0)
	9/25 (36.0)

	Multiparous
	42/81 (51.9)
	41/76 (53.9)

	aCows were assigned to receive no treatment or hCG on d -14.


Project 2:
Administration of human chorionic gonadotropin (hCG) 7 days after insemination of suckled beef cows 

A.
Objective

We determined the effects of administering hCG 7 d after a fixed-time insemination (TAI) on ovarian response, concentrations of progesterone, and pregnancy rates in postpartum suckled beef cows.   

B.
Personnel Contributing to Project
Staff Member/s:  G. C. Lamb (P.I.), 
Graduate Assistant/s:  G. Marquezini, C.R. Dahlen, , 

C.
Summary of Research
Cows at 6 locations (n = 512) received 100 µg GnRH and a CIDR insert, followed in 7 d by 25 mg PGF2α and CIDR removal, followed in 64 h by GnRH and AI, then stratified by days postpartum and parity and assigned randomly to 2 treatments administered 7 d after TAI: 1) 1 mL saline (n = 252); or 2) 1,000 IU hCG (n = 254). Blood samples were collected on d -21, -10 and +33 relative to TAI (d 0) at all locations, on d 7 and d 68 at 5 locations and on d 14 at one location to determine concentrations of progesterone. Use of transrectal ultrasonography determined pregnancy status on d 33 and 68 and to evaluate ovaries of cows at one location (n = 106) on d 7 and 14 and at d 33 in another location (n = 32). Pregnant cows had greater (P < 0.05) concentrations of progesterone at the time of treatment (d 7) compared with nonpregnant cows (3.7 ± 0.1 vs 2.6 ± 0.2 ng/mL, respectively). On d 14, hCG-treated cows had a greater (P < 0.05) volume of luteal tissue (12.1 ± 0.5 vs 7.3 ± 0.5 cm3, respectively) and greater concentrations of progesterone (6.8 ± 0.4 vs 5.4 ± 0.5 ng/mL, respectively) compared with saline-treated cows. Percentage of cows having multiple corpora lutea on d 14 was greater (P < 0.01) for hCG-treated (50.9%) than saline-treated cows (0.0%) and persisted (53.3 vs. 0%) when diagnosed pregnant at d 33. Pregnancy rates of hCG-treated cows (56.3%) tended (P = 0.09) to differ from saline-treated cows (50.0%). Concentrations of progesterone in pregnant hCG-treated cows were greater (P < 0.05; 7.7 ± 0.3 vs 5.8 ± 0.3 ng/mL, respectively) on d 33 than for saline-treated cows, but similar on d 68 (7.2 ± 0.3 vs 6.7 ± 0.4 ng/mL, respectively). We conclude that treatment with hCG increased volume of luteal tissue on d 14 and concentrations of progesterone on d 14 and 33 after TAI. Treatment with hCG tended to increase pregnancy rates at 5 of 6 locations from 1.1 to 27 percentage points (average = 10.2) compared with saline. 

	Table 2. Pregnancy rates after treatment with saline or human chorionic gonadotropin (hCG) on d 7 after insemination

	
	Treatment

	Item
	Saline
	hCG

	Pregnancy rates, d 33
	----  % (total No. of cows) ----

	     Location 1
	40.0 (40)
	51.2 (41)

	     Location 2
	45.7 (35)
	72.7 (33)

	     Location 3
	58.8 (51)
	50.0 (52)

	     Location 4
	46.3 (41)
	47.4 (38)

	     Location 5
	59.3 (27)
	62.1 (29)

	     Location 6
	50.0 (58)
	59.0 (61)

	   Total
	50.0 (252)x
	56.3 (254)y

	Pregnancy rate, d 68
	78.3 (249)
	80.2 (253)

	x,y Means within row lacking common superscripts tend to differ (P = 0.07) 


	Table 3.  Effects of treatment with saline or human chorionic gonadotropin (hCG) d 7 after insemination on ovarian dynamics and concentrations of progesterone on d 14

	
	Treatment

	Item
	Saline
	hCG

	No. of cows
	53
	53

	Volume of luteal tissue on d 7, cm3
	8.8±0.53
	9.0±0.51

	Induced ovulationa, %
	0.0x
	96.2y 

	No. of CL on d 14
	1.0±0.03x
	1.9±0.03y

	Largest CL volume on d 14, cm3
	7.4±0.46
	8.4±0.44

	Total CL volume on d 14, cm3
	7.3±0.51x
	12.1±0.48y

	Progesterone on d 14, ng/ml
	5.4±0.46x
	6.8±0.43y

	P4/cm3 luteal tissueb
	0.79±0.05x
	0.58±0.05y

	a Ovulation resulting from treatment administration 7 d after insemination; includes 3 cows treated with hCG that did not have CL present at the time of treatment.

b Concentration of progesterone on d 14 divided by total volume of luteal tissue determined via ultrasound at the time of blood collection.
x,y Means within row lacking common superscript differ (P < 0.05).


Objective 3:
Development of profitable, environmentally sound, cow-calf production systems which encourage efficient use of feed resource in cow-calf operations.

Project 3:
Effects of Mannheima haemolytica vaccination (One Shot®) on feed intake, feed efficiency, and the acute-phase protein response of heifers

A.
Objective

Assess the effects of Mannheima haemolytica (One Shot®) vaccination on individual voluntary feed intake, feed efficiency and the acute phase protein reaction in beef heifers

B.
Personnel Contributing to Project
Staff Member/s:  J. D. Arthington, G. C. Lamb, and T. D. Maddock
C.
Summary of Research
Twenty-three weaned heifer calves (Brahman x British) were used in a completely randomized design with two treatments, 1) vaccinated (One Shot®; Mannheima haemolytica, Pfizer Inc.; n = 12), and 2) saline-injected control (n = 11).  Injections were administered s.c. at a volume of 2 mL.  Heifers were allowed free choice access to a complete diet using an automated feed intake measuring system (GrowSafe®; Model 4000E).  Prior to vaccination, heifers were allowed to acclimate to the pens and feeding system for 21d.  Following vaccination, blood samples were collected for determination of the acute phase reaction on d 0, 3, 6, 9, 12, and 15.  Individual BW was determined following a 12 h feed and water withdrawal on d 0 (d of vaccination) and d 16 (end of study).  Initial and final BW did not differ (P > 0.36) among saline control and vaccinated heifers (average BW = 229 and 245 kg on d 0 and 16, respectively; SEM = 9.8).  On d 1, plasma ceruloplasmin concentrations increased sharply in vaccinated heifers, but not saline-injected control heifers.  Plasma ceruloplasmin concentrations were greater (P < 0.05) in vaccinated vs. control heifers on d 3, 6, 9, and 12 relative to injection.  Daily DMI was similar among treatments (4.2 vs. 4.0 kg/d for control and vaccinated heifers, respectively; SEM = 0.336); however, ADG and G:F was greater for control vs. vaccinated heifers (1.15 vs. 0.88 kg, and 0.14 and 0.10 kg for ADG and GF, respectively; SEM = 0.064 and 0.011).  These data indicate that calves provided a Mannheima haemolytica vaccination (One Shot®) experienced an acute phase protein reaction that was associated with reduced ADG and feed efficiency.
Project 4:
Changes in temperament scores of cattle handled frequently failed to enhance feed intake

A.
Objective

Determine whether temperament scores of cattle handled frequently during a 70-d feed efficiency evaluation were altered by animal sex, handling frequency, or during the test.
B.
Personnel Contributing to Project
Staff Member/s: G. C. Lamb and T. D. Maddock
C.
Summary of Research
Beef cattle (bulls = 240, steers = 432, heifers = 641) were evaluated post-weaning for temperament and individual daily feed intake using a GrowSafe feed intake facility. Data were collected over a 4-yr period from 2005-2008. Cattle were weaned, inoculated for respiratory disease, and introduced to feed prior to entering the feeding facility. Cattle were assigned to pen (10 to 20 hd/pen) and acclimated to the feeding facility and diets for 14 d prior to initiation of a 70 d data collection period. Temperament scores were collected both objectively (exit velocity; m/s) and subjectively (chute score; 1 = very docile; 5 = very aggressive). During data collection cattle were handled either weekly (11x; n = 307) or every 2 wk (6x; n = 1006) and temperament scores were collected every two weeks (d 0, 14, 28, 42, 56, and 70) regardless of number of times handled. Independent variables were calf sex and working frequency; whereas, dependent variables measured were changes in exit velocity and chute scores. Temperament improved from d 0 to 70 with reductions in both chute scores (2.81 to 2.58; P < 0.001) and exit velocities (2.71 to 2.11 m/s; P < 0.001). Handling frequency did not affect differences in chute scores (P = 0.11), but cattle that were handled 6x (-0.68 m/s) had a greater reduction (P < 0.001) in exit velocity than cattle handled 11x (-0.08 m/s). Steers had a greater (P < 0.01) reduction in chute score (-0.35 m/s) than heifers (-0.17 m/s) and bulls (-0.05 m/s); however steers and heifers had similar (P = 0.90) reductions in exit velocity (-0.63 and -0.60 m/s, respectively) which were greater (P < 0.01) than bulls (-0.39 m/s). Feed intake (% of BW) was not correlated to improvements in chute score (P = 0.12) or exit velocity (P = 0.94). As cattle were handled, temperament improved and was partially dependent upon sex and handling frequency, however the improvements in temperament failed to enhance feed intake. 

Project 5:
Forage characteristics and animal performance of beef heifers grazing ‘Mulato’ (Brachiaria sp.) in North-Central Florida

A.
Objective

Evaluate whether ‘Mulato’ (Brachiaria sp.; ML) would be a suitable summer grazing forage for cattle producers in Florida
B.
Personnel Contributing to Project
Staff Member/s: J.L. Foster, J.M.B. Vendramini, G.C. Lamb, and L.E. Sollenberger

C.
Summary of Research
Experiment 1

In 2003, ‘Mulato’ (Brachiaria sp.) was the first hybrid of the Brachiaria genus introduced in Florida. The objective of this study was to evaluate herbage production and nutritive value of Mulato in north-central Florida. The research was conducted in Gainesville, FL (29º N) from July to October 2008. Treatments were four forage species, pearl millet (Pennisetum glaucum cv. ‘Tifleaf 3’), sorghum-sudangrass (Sorghum bicolor cv. ‘Hay Day’), bermudagrass (Cynodon sp. cv Tifton 85), and Mulato distributed in a randomized complete block design with four replicates. Plot sizes were 5 x 5 m with a 1.5-m alley between plots. Forages were harvested 4 times at approximately 30-d intervals. On July 17, only pearl millet and sorghum plots were sufficiently established to sample. All plots were sampled at subsequent harvests except for sorghum on October 28. Mulato was the slower species to establish and only covered 60% of the ground in August. Pearl millet, Tifton 85, and sorghum had 100% ground cover at the same date. However, pearl millet decreased cover in September to 64% and there was no difference among the other species (92 %). Mulato had similar herbage mass accumulation (HMA) to pearl millet and Tifton 85 (5.4, 6.3, and 4.8 Mg ha-1 for Mulato, pearl millet, and Tifton 85, respectively) whereas sorghum had the least HMA (3.8 Mg ha-1). Mulato had the greatest IVDOM concentration (538 g kg-1), followed by sorghum (486 g kg-1), Tifton 85 (456 g kg-1), and pearl millet (425 g kg-1). There was no difference in CP concentration among Mulato (132 g kg-1), pearl millet (129 g kg-1), and Tifton 85 (138 g kg-1). Sorghum had lesser CP concentration (120 g kg-1) than Mulato and Tifton 85, but similar to pearl millet. Mulato may be an alternative warm-season grass in north-central Florida.

Experiment 2

‘Mulato’ (Brachiaria sp.; ML) is the first hybrid of the Brachiaria genus and may have potential for use as an annual warm-season grass in north-central Florida.  This study determined forage production, nutritive value, and animal performance of beef heifers grazing ML, pearl millet (Pennisetum glaucum cv. ‘Tifleaf 3’; PM), or sorghum-sudangrass (Sorghum bicolor cv. ‘Hay Day’; SS) pastures.  The study was conducted in Marianna, FL, (30.7°N) from June to August 2008 in a completely randomized design with three replicates.  Pastures (0.6 ha) were sampled to determine herbage mass (HM), crude protein, and in vitro organic matter digestion (IVOMD) every 14 d.  Exclusion cages were used to measure herbage accumulation. Pastures were continuously stocked using a variable stocking rate with two testers per pasture [heifers; 450 ± 20 kg initial body weight (BW)].  Additional animals were added to maintain herbage allowance of approximately 1 kg DM kg-1 BW.  Average HM was greater (P = 0.05) for PM (1940 ± 130 kg ha-1) than SS or ML (1600 and 1450 ± 130 kg ha-1, respectively). Herbage accumulation was greater (P = 0.03) for PM (170 ± 20 kg DM ha-1 d-1) than for SS (110 ± 20 kg DM ha-1 d-1), whereas that of ML was intermediate (130 ± 20 kg DM ha-1 d-1).  Crude protein concentration (162 ± 11 g kg-1) and IVOMD (621 ± 16 g kg-1) were not different (P = 0.10) among forages.  Average daily gain and gain ha-1 were greater (P < 0.01) for heifers grazing SS pastures (0.7 kg d-1; 240 kg ha-1) than those on PM pastures (0.4 kg d-1; 124 kg ha-1).  Mulato pastures had intermediate ADG and gain ha-1 (0.5 kg d-1; 154 kg ha-1).  Mulato may be an alternative forage for grazing replacement heifers in north-central Florida.

D.
 Application of Results

Administration of human chorionic gonadotropin (hCG) 7 days before initiating the CO-Synch + CIDR estrous synchronization protocol failed to enhance pregnancy rates.  When replacing gonadotropin releasing hormone (GnRH) with hCG at the time of insemination, pregnancy rates to fixed-time artificial insemination (TAI) may be reduced. 
Treatment of suckled beef cows with hCG 7 days after artificial insemination increased volume of luteal tissue on d 14 and concentrations of progesterone on d 14 and 33 after TAI. The result is that treatment with hCG tended to increase pregnancy rates at 5 of 6 locations from 1.1 to 27 percentage points (average = 10.2) compared with saline and appears to have a positive effect on fertility.

Calves provided a Mannheima haemolytica vaccination (One Shot®) experienced an acute phase protein reaction that was associated with reduced ADG and feed efficiency.  Therefore, producers should be aware that performance within three weeks after vaccination may be comprimized when vaccinated with this product.

When cattle were handled frequently, temperament improved and was partially dependent upon sex and handling frequency, however the improvements in temperament failed to enhance feed intake. 

Mulato may be an alternative forage for grazing replacement heifers in north-central Florida compared to sorghum-sudangrass, or pearl millet as summer grazing options.
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NCERA-087 Objective 1:  Development of cow-calf production systems which reduce unit cost of production while still producing high quality beef that meets the demands of today’s consumer.

Project (1).  The Effects of Source of Energy and Early vs. Normal Weaning on Performance, Ultrasonic, and Carcass Characteristics of Early-Weaned Calves
A.
Objective

To evaluate the effect of source of energy and early vs. normal weaning on performance, ultrasonic, and carcass characteristics of early-weaned calves.

B.
Personnel Contributing to the Project
Staff Members: D.B. Faulkner, J.M. Dahlquist, D. Shike

Graduate Assistant:  Justin W. Adcock
C.
Summary of Research 

Two-hundred Angus and Angus X Simmental calves will be utilized to determine the effect of source of energy and early vs. normal weaning on performance, ultrasonic, and carcass characteristics. Two diets will be used in this study: high starch (HS), and low starch (LS) feedlot diets. The calves will be randomly assigned to 5 treatments:  1) early weaned and fed a high starch diet, 2) early weaned and fed a co-product diet, 3) normal weaned and creep fed a high starch diet, 4) normal weaned and creep fed a co-product diet, and 5) normal weaned with no supplemental feeding.  This growing phase will last about  100 days and at the end of the growing period, each treatment group (HS, IS, LS) was be fed a common feedlot diet. In the finishing phase the calves will be fed using the GrowSafe automated feeding system (GrowSafe Systems Ltd., Airdrie, Alberta, Canada).  Muscle biopsies will be taken 5 times from the longissmus dorsi muscle during the study to evaluate mRNA levels.  The calves will be harvested when they have about 1 cm of backfat.  Standard carcass measurements will be taken. Data will be analyzed using the GLM procedure of SAS (SAS Inst. Inc., Cary, NC). Group will served as the experimental unit for performance in the growing phase. Individual animal will serve as the experimental unit for performance, ultrasound and carcass during the finishing phase. 

D.
Publications
Daniel E. Graugnard, Paola Piantoni, Massimo Bionaz, Larry L. Berger, Dan B. Faulkner, and Juan J. Loor. 2008.  Adipogenic and energy metabolism gene networks in longissimus lumborum during rapid post-weaning growth in Angus and Angus x Simmental cattle fed high- or low-starch diets.  BMC Genomics 2009, 10:142 (31 Mar 2009)

Shike, D.W., D.B. Faulkner, M.J. Cecava, D.F. Parrett, and F.A. Ireland.  2007.  Effects of weaning age, creep feeding, and type of creep on steer performance, carcass traits, and economics.  Prof. Anim. Sci. 23:325-332.
NCERA-87 Objective 3:  Development of profitable, environmentally sound, cow-calf systems which encourage efficient use of feed resources in cow-calf operations.

Project 1.  Influence of DDGS with variable amounts of corn residue bales and one hay diet on cow performance lactation and economics
A.
Objectives

1.
To determine the effects of varying levels of corn residue with DDGS on performance and lactation of cows.

2.
To determine the effects of high-quality alfalfa hay on performance and lactation of cows.

3.
To determine the total cost of the diets including equipment usage, with different herd sizes.

B.
Personnel Contributing to Project
Staff Members: D.B. Faulkner, D.W. Shike, and N.M. Post

Graduate Assistant: Taylor Braungardt

C.
Summary of Research
One hundred and sixty four Angus and Simmental cows were utilized to determine the effects of three distillers dried grains with soluble (DDGS)/corn residue diets and one hay diet on performance, lactation and economics. The treatments consisted of: 6.5 kg DM/d DDGS and ad libitum corn residue (Ad Lib), 6.5 kg DM/d DDGS and 6.4 kg DM/d corn residue (High), 7.5 kg DM/d DDGS  and 4.5 kg DM/d corn residue (Low), and ad libitum alfalfa mixed hay (Hay).  Diet 1 was fed with a traditional feed wagon; diets 2 and 3 were limit fed with a grinder/TMR mixer; and bale feeding cost were calculated on both ad libitum bale diets (1, and 4). The ingredients are shown below in table 2.  The co-product diets were formulated to be isocaloric to meet cow energy and lactation requirements. Cows were maintained in a drylot and fed in fence-line bunks. Cows were blocked by calving date and randomly assigned to 16 pens after calving. Calf birth weights were used as initial calf weights, and cow weights after calving and prior to feeding were used as initial cow weights. Milk production was estimated using the weigh-suckle-weigh (WSW) technique at 53 days postpartum. Cow and calf weight at 65 days was used to calculate calf ADG and cow weight change. Six cows from each treatment were milked using a commercial milking machine to determine milk components. Data were analyzed using the GLM procedure of SAS (SAS Inst. Inc., Cary, NC). Pen served as the experimental unit for performance and milk production. Individual animal served as the experimental unit for milk composition.

Feed disappearance per day is exhibited in table 2.  Even though the cows receiving diet 1 had ad libitum access to corn residue bales, there was no difference in DM disappearance when compared to the two limit fed stalk residue diets (P=.27). Cows fed Hay consumed more kg of DM than the co-product/stalk residue treatments (P<0.001). 

The economic analysis is demonstrated in table 3. With the feed cost alone, the hay diet was more expensive than the three DDGS/stalk residue diets (P<0.001). The table is divided by herd size, and cost is formulated based on manual labor with bucket feeding and equipment needed for each diet. The treatment cost includes feed/bale delivery cost and bucket cost is only figured on the Ad Lib diet.  For 100 cows or less bucket feeding the Ad Lib diet is more economical than the limit fed diets(P=<0.001). With tractor utilization the Hay diet is less expensive than the DDGS treatments with 50 cows but is more expensive from herd sizes of 100 cows or more (P<0.001). The Ad Lib diet is less expensive than the limit fed diets with herd sizes under 300 (P< 0.05).  There is no difference in cost between the High in Low stalk rations due to the same equipment being used and no difference in feed cost (P=0.629).

Performance, milk, and manure production are shown in table 4.  Cows fed the hay treatment lost more body weight (P=0.04) but there was no difference in milk production, or calf ADG.  Cows on the Ad Lib ration had a higher manure production than the limit fed diets (P=0.032) and cows fed Hay produced more manure that the three DDGS/stalk residue diets (0.032).  

Milk composition is demonstrated in table 4.  The Ad Lib treatment cows produced more kg/d of fat, lactose and other solids (P<0.05) but there was no difference in % composition for any of these components.  The High cows contained a higher percent lactose and other solids that the Low cows (P<0.001). The cows receiving Hay had a higher MUN value than the DDGS/residue treatments (P<0.001), but was likely due to the high protein consumption and content of the hay.

	Table 2.5 Experiment 2 Feed Analysis (dm basis)

	Ingredient
	% CP
	%ADF
	%NDF
	%TDN
	% Fat
	%S
	%K
	%Ca
	%P

	DDGS
	27.38
	14.17
	29.82
	74.44
	7.87
	.62
	1.33
	.11
	.89

	Stalk Bale
	3.05
	48.69
	77.07
	52.71
	-
	.07
	1.34
	.63
	.08

	Alfalfa Bale
	20.1
	37.57
	48.62
	61.7
	-
	.2
	1.66
	1.13
	.34


	Table 2.6 Experiment 2 Co-Product Intake, Bale Disappearance 

	
	Treatments
	
	Contrast

	Item
	AdLib (1)
	High

(2)
	Low

(3)
	Hay

(4)
	SEM
	1 vs. 2,3
	2 vs.3
	1,2,3vs.4

	bpx kg/d 
	6.5
	6.5
	7.5
	-
	-
	-
	-
	-

	bale dis a kg/d
	5.9
	6.4
	4.5
	14.7
	-
	-
	-
	-

	dm dis kg/d
	12.4
	12.9
	12
	14.7
	.53
	.27
	.064
	.001

	a disappearance represents cornstalk or alfalfa bale depending on treatment


	Table 2.7 Experiment 2 Feed and delivery cost ($/cow/d)

	
	Treatments
	
	Contrast

	# of Cows
	AdLib (1)
	High

(2)
	Low

(3)
	Hay

(4)
	SEM
	1 vs. 2 & 3
	2 vs.3
	1,2,3vs.4

	Feed cost
	1.37
	1.41
	1.43
	2.47
	.039
	.242
	.629
	.001

	50 Tractor
	3.54
	3.86
	3.89
	3.18
	.038
	.001
	.588
	.001

	50 Hand
	2.15
	3.86
	3.89
	3.18
	.038
	.001
	.588
	.013

	100 Tractor
	2.69
	2.87
	2.90
	3.18
	.038
	.002
	.588
	.001

	100 Hand
	2.15
	2.87
	2.90
	3.18
	.038
	.001
	.588
	.001

	150 Tractor
	2.40
	2.54
	2.57
	3.18
	.038
	.008
	.588
	.001

	200 Tractor
	2.26
	2.38
	2.41
	3.18
	.038
	.016
	.588
	.001

	250 Tractor
	2.17
	2.28
	2.31
	3.18
	.038
	.024
	.588
	.001

	300 Tractor
	2.12
	2.21
	2.24
	3.18
	.038
	.054
	.588
	.001

	Prices: DDGS- $120 / 909kg,  Hay- $130 / 909kg,  Corn Residue $55 / 909kg

Tractor = $58.95/hr (Overhead $23.10, Fuel $19.90, Labor $15.95)

Bale feeding figured at 10 min. per bale fed (2.4 stalk bale/d/50hd; 3.6 hay bale/d/50hd)

Annual ownership of feed wagon cost based on methodology College of ACES, University of Illinois

Initial wagon cost based on diet need (Treatment 1-Mixer($20,000) vs. Treatment 2,3-Tubgrinder/Mixer($30,000)

Hand fed figured at 1 hour per 50 cows @ $15.95/hr


	Table 2.8 Experiment 2 Performance, Milk, and Manure Production 

	
	Treatments
	
	Contrast

	Item
	Ad Lib (1)
	High (2)
	Low (3)
	Hay

(4)
	SEM
	1 vs. 2 & 3
	2 vs.3
	1, 2, & 3 vs. 4

	Initial BW, kg
	640
	650
	668
	649
	25.5
	.174
	.271
	.767

	Final BW, kg
	623
	629
	657
	619
	24.9
	.142
	.082
	.177

	BW change, kg
	-16.9
	-20.8
	-11.0
	-30.0
	12.8
	.886
	.234
	.042

	Initial BCS
	5.75
	5.65
	5.70
	5.60
	25.5
	.374
	.659
	.209

	Milk productiona, kg/d
	12.08
	11.22
	10.32
	10.10
	.695
	.103
	.348
	.124

	Calf ADG, kg/d
	1.19
	1.14
	1.17
	1.18
	0.058
	.372
	.329
	.622

	Manure prod. kg/d
	9.85
	7.90
	7.49
	10.45
	1.489
	.032
	.677
	.032

	a 24 hr milk production determined using weigh-suckle-weigh technique at 53 days postpartum


	Table 2.9 Experiment 2 Milk Composition and Component Production 

	
	Treatments
	
	Contrasts

	Item
	Ad lib

(1)
	High

(2)
	Low

(3)
	Hay

(4)
	SEM
	1 vs. 2 & 3
	2 vs.3
	1, 2, & 3 vs. 4

	Protein, %
	2.70
	2.69
	2.82
	2.65
	.112
	.682
	.407
	.513

	Protein, kg/d
	.33
	.30
	.29
	.28
	.018
	.096
	.949
	.162

	Fat, %
	6.19
	5.23
	4.39
	5.31
	.751
	.149
	.438
	.965

	Fat, kg/d
	.77
	.58
	.47
	.55
	.105
	.041
	.522
	.664

	Lactose, %
	4.95
	5.06
	4.67
	4.96
	.066
	.277
	.001
	.451

	Lactose, kg/d
	.61
	.56
	.48
	.51
	.031
	.016
	.121
	.319

	Other solids, %
	5.84
	5.94
	5.56
	5.84
	.066
	.294
	.001
	.489

	Other solids, kg/d
	.72
	.66
	.57
	.60
	.035
	.015
	.157
	.318

	MUN
	12.18
	11.5
	11.1
	18.87
	1.368
	.604
	.838
	.001


D.
Application of Results

Utilizing DDGS along with corn residue is an alternative to feeding ad libitum hay.  Using the DDGS/residue resulted in acceptable performance when compared to hay while reducing feed cost in herd sizes over 50 head.  Ad libitum corn residue with DDGS is the most cost effective on herd sizes of 100 head or more with both hand feeding and utilizing a tractor and mixing equipment.

Project 2.  Comparison of two DDGS, and SBM as a protein supplement on cow performance, lactation, and economics

A.
Objectives

1.
To determine the effects of corn shucklage with different protein sources on performance and lactation of cows.

2.
To determine the economics of the diets

B.
Personnel Contributing to Project
Staff Members: D.B. Faulkner, D.W. Shike, and T. Nash

Graduate Assistant: Taylor Braungardt

C.
Summary of Research
Angus (n=24) and Simmental x Angus (n=30) cows were University of Illinois Beef Research Center at Urbana Illinois to determine the effects of two distillers dried grains with solubles (DDGS), and soybean meal (SBM) as a protein supplement in a limit fed corn shucklage wintering ration. Cows were randomly allotted to one of three dietary treatments at calving: 1) traditional distillers dried grains with soluble/shucklage (DDGS); 2) high-protein distillers dried grains/shucklage (HP); or soybean meal/shucklage (SBM). Diets were formulated to be isocaloric and isonitrogenous to meet cow maintenance and lactation requirements (NRC, 1996).  Cows were blocked by calving date and randomly assigned to 12 pens after calving. Calf birth weights were used as initial calf weights, and cow weights after calving and prior to feeding were used as initial cow weights. Milk production was estimated using the weigh-suckle-weigh (WSW) technique at 67 days postpartum. Cow and calf weight at 67 days was used to calculate calf ADG and cow weight change. Six cows from each treatment were milked using a commercial milking machine to determine milk components. Data were analyzed using the GLM procedure of SAS (SAS Inst. Inc., Cary, NC). Pen served as the experimental unit for performance and milk production. Individual animal served as the experimental unit for milk composition.

The nutrient analysis and feed level are found in tables 3.1 and 3.2. Feedstuffs used were: traditional distillers dried grains with solubles (DDGS), high-protein low-fat distillers dried grains (HP), soybean meal (SBM), and corn shucklage.

Performance and milk production are shown in table 3.3. There was no difference in initial BW or BCS (1-9 scale) for any of the treatments.  Cows supplemented with SBM gained more weight (21kg vs.41kg, respectively) than those supplemented with DDGS (P<0.05) but there was no statistical difference in milk production in any of the treatments, however,  DDGS cows did have a higher numerical value for milk production.
The cost of each diet is shown in Table 3.2.  When diet cost were calculated, DDGS was least expensive, followed by HP, and then SBM ($1.05 vs. $1.14 vs. $1.27, respectively). Although DDGS cows gained less weight than SBM, they maintained adequate performance, and when used as a protein supplement for limit fed wintering rations, may reduce feed cost.  The results from this study indicate that any of these three feedstuffs can be used as a protein supplement without negative impacts on performance or lactation, and because feed cost are always fluctuating, a least cost ration should be used.
	Table 3.1 Feed Analysis (DM basis)

	Ingredient
	% CP
	%ADF
	%NDF
	% Fat
	%S
	%K
	%Ca
	%P

	HP
	42.24
	11.29
	25.71
	6.97
	.69
	.60
	.11
	.47

	DDGS
	32.66
	11.16
	32.55
	11.9
	.72
	1.10
	.13
	.83

	SBM
	53.57
	8.43
	-
	-
	.40
	2.74
	.33
	.70

	Corn Shucklage
	6.9
	23.8
	40
	-
	-
	.09
	.08
	.05


	Table 3.2 Intake and Economics

	
	Treatments

	Item 

(DM basis)
	DDGS 
	HP
	SBM

	
	Angus
	F1
	Angus
	F1
	Angus
	F1

	DDGS kg/d 
	1.48
	1.69
	-
	-
	-
	-

	HP kg/d
	-
	-
	1.10
	1.27
	-
	-

	SBM kg/d
	-
	-
	-
	-
	.89
	1.01

	Shucklage  kg/d
	5.5
	6.29
	5.88
	6.66
	6.21
	7.06

	Total DM dis. kg/d
	6.98
	7.98
	6.98
	7.93
	7.10
	8.07

	$/hd/d a 
	.98
	1.12
	1.06
	1.21
	1.18
	1.35

	Average $/hd/d
	

1.05
	
1.14
	
1.27

	a cost figured using the following prices: DDGS  $120/ton, HP 

 $187/ton, SBM  $290/ton, Shucklage $33/ton


	Table 3.3 Performance
	
	
	

	
	Treatment

	Item
	DDGS 

(1)
	HP

 (2)
	SBM

 (3)

	Initial BW, kg
	549
	542
	546

	Final BW, kg
	569
	579
	587

	BW change, kg
	20a
	37ab
	41b

	Initial BCS
	6.0
	5.86
	5.92

	Milk productiona, kg/d
	9.71
	9.00
	8.78

	Calf ADG, kg/d
	1.20
	1.19
	1.12

	a24 hour milk production determined using 67 day WSW

        Values with different superscripts are significantly different (P=.05)

	Table 3.4 Milk Composition

	
	Treatment

	Item
	DDGS

(1)
	HP

(2)
	SBM

(3)

	Protein, %
	2.64
	3.03
	3.21

	Protein, kg/d
	.26
	.27
	.28

	Fat, %
	3.49
	4.75
	5.20

	Fat, kg/d
	.36
	.43
	.46

	Lactose, %
	4.18
	4.79
	4.87

	Lactose, kg/d
	.41
	.43
	.43

	Other solids, %
	5.06
	5.70
	5.79

	Other solids, kg/d
	.50
	.51
	.51

	MUN
	7.4a
	7.2a
	9.6b

	Values with different superscripts are significantly different (P=.05)


D.
Application of Results

Although DDGS cows gained less weight than SBM, they maintained adequate performance, and when used as a protein supplement for limit fed wintering rations, may reduce feed cost.  The results from this study indicate that any of these three feedstuffs can be used as a protein supplement without negative impacts on performance or lactation, and because feed cost are always fluctuating, a least cost ration should be used. 
Project 3.  Evaluation of Residual Feed Intake (RFI) of steers on high energy diets and heifers on high forage diets.

A.
Objectives

1.  
Evaluate RFI of heifers from different high use Angus sires on a high forage diet

2.  
Compare RFI on high forage diet to steers on high grain diets

B.

Personnel Contributing to Project

Staff Members: Jonathan E. Beever, Larry L. Berger, Dan B. Faulkner (PI), John Killefer, Juan Loor, Floyd K. McKeith. Doug F. Parrett, Sandra Rodrigues-Zas
Graduate Students: Adam Schreck, Celia Trejo, Keela Retallick, W. Travis Meteer

C.
Summary of Research

We will be evaluating about 700 steers over the next 3 years for RFI on high grain diets using the GrowSafe system.  We will evaluate the heifer mates on high forage diets.  The will allow us to compare RFI of progeny of bulls on high grain vs. high forage diets.   We will use purebred Angus bulls that are widely used in the breed in the project.    These bulls will represent a large amount of the current genetic material within the breed.  The bulls will be mated to purebred registered cows and commercial cows to produce Angus and Angus X Simmental crossbred steers, bulls and heifers.  We will collect all standard performance information and process the information through the breed associations.  Following is a list of the information and samples to be collected. 

Data/samples collected

1. 
Two blood samples will be collected on each steer, all of the cows and the bulls used.  One of the samples will be frozen for future DNA analysis.  The second sample will be processed to extract the DNA.  This will provide duplicate samples of DNA to ensure the quantity and integrity of the samples.  Tissue samples may be collected from the longissimus muscle for mRNA analysis with the different nutritional treatments.  These samples will also be used to look at gene expression profiles, intramuscular adipocytes and muscle fiber typing.

2.  
Live animal performance measures to be collected include: calving ease, birth weight, weaning weight, yearling weight, individual ADG, feed intake, feed efficiency, and RFI.  RFI will be collected on the heifers to look at it’s influence on cow productivity.  We will also evaluate physical measurements like frame score (hip height), composition (weight/height), and muscle score.

3.  
Ultrasound measurements for marbling, backfat and loin eye area will be collected just before slaughter and at 60 and 120 days prior to the expected harvest date.  This will allow us to evaluate the steers at a time constant and a composition constant endpoint.

4.  
Carcass measurements will include weight, back fat, loin eye area, quality grade, %KHP, yield grade, and dark cutters. 
5.  
Behavioral measurements will include chute score and feeding behavior (meal size and frequency).  Chute exit speed to evaluate tenderness.

This data base will provide the breed association with useful information about the bulls used.  The DNA samples will make this data base unique and will allow us to apply for federal funding to look for genes responsible for economically important traits including marbling.  This data and sample base could be used by other investigators to evaluate new genetic markers in the future.

D.
Application of results
1. 
This database will allow us to link our data with the predicted genes from the genome project to identify economically important genes to help the beef industry.  The project will also allow us to detect QTLs influencing traits of economic importance.  The results, together with single marker analysis can be used for marker assisted selection.
2.
The genetic library from these animals will serve as a test data set for future genetic markers.  For example, if a marker is developed for marbling, we can look not only at its effects on carcass quality grade, but also how it affects daily gain, feed efficiency, retail yield, tenderness, and carcass value with different choice-select spreads.  If a marker is developed for RFI, these data will show its impact on gains and carcass measurements. These data can also be used to determine if there are genetic markers by management system interactions

3. 
We can also study imprinting (if the effect of the gene allele varies if it is inherited from the sire or dam) with this database.

4. 
These data will allow the evaluation of RFI in sire identified heifer calves on a forage diet.  We will also evaluate the long term effects on heifer productivity in three environments (our three herds).  These environments are quite diverse one is a southern fescue based year around grazing program, while the other two are typical Midwestern beef production programs based on cool season grasses and winter feeding. 

5.
By combining the live animal performance and ultrasound data we will be able to compare sires at a constant age (one year), back fat (0.3 inches), and marbling score (high select-low choice).  This will allow us to evaluate if the ranking of sires for performance and carcass merit change when compared on an age, back fat and quality grade basis.  

6. 
These data will answer whether there are production systems by sire marbling EPD interactions.  We can evaluate if marbling EPD’s as developed for a traditional weaning-management system rank cattle appropriately when the cattle are fed different diets. 

7. 
These data could be used to determine the merits of combining of EPD’s, genetic markers, ultrasound and/or live performance data to sort cattle for marketing in different grids.  As more and more cattle are marketed through alliance programs this information could be important in the development of sire indexes for different grids.

8. 
By combining performance, carcass data and cow feed cost, we can determine the relative importance of EPDs, genetic markers, and live animal performance in predicting profitability.

E.
Future Research

1.
Evaluate the influence of RFI of heifers on voluntary forage intake as cows.  We are currently evaluating the first group of heifers.

2.
Evaluate the influence of RFI on fescue toxicosis using body temperature, hair coat, prolactin levels, and animal performance as indicators.  In a preliminary study we did not see any significant effect.  

3.
Evaluate the influence of RFI and cow performance under upper Midwest and Fescue environments.
IOWA STATE UNIVERSITY

2009 ANNUAL REPORT TO NCERA-087

NCERA-087 Objective 1.  Development of cow-calf production systems which reduce unit cost of production while still producing high quality beef that meets the demands of today’s consumer.

Project 1.  Environmental Factors Impacting Response to Bovine Viral Diarrhea Vaccines in Angus Calves.

A.
Objective

To evaluate the impact of environmental factors on the serological response to commercial bovine viral diarrhea type 2 (BVDV2) vaccinations in Angus cattle for inclusion as fixed effects in subsequent genetic evaluations.

B.
Personnel Contributing to Project

Staff members:  J.R. Tait, J. Reecy (ISU) and J. Ridpath (NADC-USDA-ARS)

Graduate Assistant:  M. Schneider

C.
Summary of Research
This study utilized 353 Angus calves born in spring (n=176) and fall (n=177) calving seasons in 2006 in the ISU Angus Breeding Project.  Two vaccinations, initial and booster, were administered approx. 3 weeks apart.  Blood serum samples were collected at the times of the initial vaccination, booster vaccination, and approx. 2 weeks after the booster vaccination.  Spring calves were weaned and given the initial vaccination at the same time, while fall calves were weaned at the time of the booster vaccination.

Age of calf was found to have a significant effect on the serum titer level at the time of initial vaccination, which older calve having a lower titer level (Table 1).  Furthermore, it was observed that animals with a higher serum titer level at the time of vaccination had a reduced increase in titer as a result of vaccination.  We also observed a small response to vaccination in calves which experienced the stress of weaning at the same time as their initial vaccinations.

Table 1.  Significance and estimates of effects for predicting response to initial and booster vaccinations for BVD.

	
	Response to:

	
	Initial vaccination
	Booster vaccination
	Both vaccinations

	
	P
	Estimate
	P
	Estimate
	P
	Estimate

	Full model, r2
	
	.295
	
	.646
	
	.694

	Calving group
	<0.001
	
	0.75
	
	<0.05
	

	Time at vaccination, 2x dilutions
	<0.001
	-.424
	<0.001
	-0.786
	<0.001
	-1.109

	Gender
	<0.01
	
	0.31
	
	0.68
	

	Age at vaccination
	<0.10
	0.0093
	<0.10
	0.0112
	.57
	0.0039

	Weight at vaccination
	<0.05
	-.0033
	<0.10
	-0.0029
	0.16
	-0.0025


D.
Application of Results
Based on this study, we have adjusted experimental protocols for subsequent work to collect samples to evaluate the individual animal rate of maternal antibody decline and to remove confounding of stress of weaning with calving season effects.
IOWA STATE UNIVERSITY

2009 ANNUAL REPORT TO NCERA-087

NCERA-087 Objective 3.  Development of profitable, environmentally sound, cow-calf production systems which encourage efficient use of feed resources in cow-calf operations.

Project 1.  Use of Wet Distillers’ Grains with Solubles Mixed with Ground hay and Bunker Stored in a Heifer Development System

A.
Objective

To evaluate the use of wet distillers’ grains with solubles mixed with ground hay and stored for an extended period with growing and developing breeding heifers

B.
Personnel Contributing to Project

Staff members:  D.R. Strohbehn, D.D. Loy, H.J. Sellers, K. Maher, and D. Maxwell.

C.
Summary of Research
Delivery of 102.25 tons of wet distillers’ grains with solubles (WDGS) in four walking bed trucks took place on September 26 and 27, 2007.  The storage procedure for this product was an 80:20 mix on an as-fed basis using the WDGS with 26.8 tons of ground hay that was packed into a large bale bunker system.  Feeding of the stored WDGS-hay mix occurred from early January to mid-May, 2008, therefore, length of use from the large bale bunker was 99 to 250 days post-packing.

A total of 124 Angus heifers, 33 fall yearlings and 91 spring calves, were split into treatment and control groups.  The rations will formulated to achieve development gains of 1.85 to 1.95 lb/day with limited intakes.  The control diet reflected historical management at the McNay Research Farm and was composed of haylage (78.6 to 82.8%), corn (13.2 to 17.3%), soybean meal (3.1 to 3.8%) and a mineral supplement (0.6 to 0.9%).  Treatment diet contained 41.9 to 58.5% of the WDGS-hay mix in place of the corn, soybean meal, and some of the haylage.  Heifers fed this diet received greater amounts of the WDGS-Hay mix as the growing trial progressed because of lower gains.  Tub-ground hay was incorporated into the experimental diet to equalize the DM content of the control and experimental diets.

At the conclusion of the feeding study, the heifers underwent a culling routine for the animal breeding project and the remaining 80 heifers were placed on a control ration.  These heifers were bred by artificial insemination using the CO-Synch + CIDR fixed-time estrus synchronization protocol on June 18 and 19, 2008.  All heifers were bred once followed by cleanup AI using the HeatWatch System until July 18 followed by a 17-day natural service bull cleanup program.

Heifers receiving the mixture had slower gains, were less efficient in feed conversion, and had lower numerical reproductive rates than those on the control diet (Table 1).  However, heifers in neither diets achieved the goals for growth, efficiency, and pregnancy rates apparently because of harsh weather conditions and/or contamination of the feed with limestone used for weighing down the plastic cover.

Table 1.  Weight gains, feed intakes, feed conversions, and reproductive performance of heifers fed control or WDGS-Hay diets

	
	
	Diet

	Period
	
	Control
	WDGS-Hay

	1st 63 days
	ADG, lb
	1.72*
	1.45*

	
	DMI, lb
	22.61
	17.5

	
	F/G
	13.28
	12.11

	2nd 85 days
	ADG, lb
	1.44*
	0.73*

	
	DMI, lb
	23.4
	18.77

	
	F/G
	16.22*
	25.69*

	Total 148 days
	ADG, lb
	1.55*
	1.03*

	
	DMI, lb
	23.06
	18.23

	
	F/G
	14.85*
	`7.6`*

	Pregnancy rate, %
	Fixed-time AI
	58.7
	47.1

	
	Cleanup AI
	15.2
	16.3

	
	Cleanup bulls
	6.5
	8.8

	
	Total
	80.4
	73.5


Project 2.  Pasture Supplementation of Dakota BranTM Pelleted Distillers Product in Growing Heifers in Southern Iowa
A.
Objective

To evaluate the effect of feeding mid-range levels of pelleted dried distillers grains (DDGS) to heifers in Southern Iowa grazing conditions

B.
Personnel Contributing to Project

Staff members:  D. Loy, H.J. Sellers, D.R. Strohbehn, K. Maher, and D. Maxwell

Undergraduate assistant:  C. Moore

C.
Summary of Research
Sixty-six fall-born Angus heifers were blocked by sire and randomly allotted to four pasture groups and two supplement treatments.  Treatments were an unsupplemented control and a supplemented group receiving with Dakota BranTM DDGS at 1.5% of the bodyweight.  The four pasture groups consisted of 16 paddocks; 12 with cool season grasses and 4 with mixed cool and warm season grasses.  A four paddock rotation was used for each replication of each treatment group.  Control groups were assigned with 14 head and the supplemented groups had 19 head per replication.

Heifers were weighed, condition-scored, assigned to treatments on May 7.  Body weights and condition scores were recorded on July 1 and October 2.  Heifers in the supplemented groups were fed DDGS at 1.5% of bodyweight from July 7 through October 1.  Pasture sward heights were measured in 10 locations per paddock when heifers were moved in and out of each paddock.

Daily gains were 0.79 and 1.48 lb/day for heifers in the control and supplemented treatments during the supplementation period, but did not differ between treatments (Table 2).  Forage intake, estimated from pasture sward heights, were reduced by 26.8% by supplementation with DDGS.

Table 2.  Effects of supplementation of heifers with DDGS on bodyweight gains and estimated forage intake.

	
	Control
	Supplemented
	SE
	Sig.

	ADG, lb
	
	
	
	

	  May 7-July 1
	1.05
	0.54
	0.41
	NS

	   July 1-October 2 
	0.77
	1.46
	0.56
	NS

	   Total
	0.88
	1.12
	0.22
	NS

	Forage DMI, lb
	
	
	
	

	  July1-October 2
	16.93
	12.39
	1.70
	NS


D.
Application of Results

Supplementation with Dakota BranTM did not significantly increase weight gains of grazing heifers, but did allow for increased stocking rates and extension of pasture resources.
Project 3.  Microclimate Effects on the Temporal/Spatial Distribution of Beef Cows Grazing Cool-Season Grass Pastures by Different Management Practices
A.
Objective

To evaluate the relationships between environmental factors, grazing management, and off-stream water on the temporal/spatial distribution of cattle within pastures.

B.
Personnel Contributing to Project

Staff members:  J.R. Russell

Graduate assistant:  K. Schwarte

C.
Summary of Research

Six 30-acre pastures containing smooth bromegrass and reed canarygrass and bisected by a stream in central Iowa were stocked with 15 fall-calving Angus cows (mean weight, 1364 lbs.). Pastures were separated into two blocks with three treatments per block; continuous stocking with unrestricted stream access (CSU), continuous stocking with access to the stream restricted to a 16 foot wide stabilized stream crossing (CSR), and rotational stocking (RS). Cattle were not allowed to graze the riparian buffers (approximately 2.25 acres) on either side of the stabilized stream crossing in the CSR pastures. Pastures with RS  were divided into 5 paddocks. Non-riparian paddocks were rotated when the cattle had grazed half of the live forage or after a maximum of 14 days.  Grazing of riparian paddocks was limited a minimum height of 4 inches or a maximum of 4 days. Live forage mass was estimated with a falling plate meter (4.8 kg/m2) at 24 random locations upon the cattle’s entry and exit of each paddock. 
A GPS collar was placed on one cow per pasture to record cow position every ten minutes for two weeks monthly from May through September. Locations of the cows in the pastures were determined on aerial maps of the pastures using ArcGIS version 9.2. Cattle positioning was analyzed as being in one of four zones on either side of the stream including: the stream (stream zone), 0 to 110 feet from the streambank (110 zone), between 110 and 220 feet from the streambank (220 zone), and greater than 220 feet from the streambank (upland zone).

To determine the effects of off-stream water on cow distribution, alternative water was supplied by rural water to tanks with floats on both sides of the stream at a minimum distance of 240 meters from the stream for one of the two week during each GPS tracking period. Phosphorus-free mineral was available ad libitum in feeders located near the alternative water sites continually.
Weather data were measured through a HOBO weather station using data loggers located near the center of the pastures. The weather station measured ambient and black globe temperatures, wind speed and direction, relative humidity, dew point, and precipitation. Precipitation was also measured using two rain gauges located on opposite ends of the pastures. Both rain gauges were measured on the day after any rain had fallen.
Distribution of the cattle was calculated as the proportion of total observations that cows were measured in each zone.  The effects of grazing treatment were analyzed using the GLM procedure of SAS with treatment as the independent variable.  The effects of off-stream water was analyzed using the GLM procedure of SAS only for pastures with the CSU and CSR treatments as distribution of cows in the RS pastures was dependent on management of the grazing system. The relationship between cattle distribution and microclimatic variables is currently being calculated as probabilities with the LOGISTIC procedure of SAS. 
Cattle spent a greater proportion of time in the streams of CSU pastures than other treatments in the months of June and August (P < 0.05) and September (P < 0.10).   Cattle in CSU pastures spent 0.8 to 4.8% of their time within the stream compared to cattle in CSR pastures that spent less the 0.5%  of their time in the stream in any month.    Similarly, cattle in CSU pastures spent a greater (P < 0.05) proportion of time in the 110 zone than cattle in CSR and RS pastures from May to July and in September (P < 0.10; Figure 1).   The low proportion of time that cattle in the RS pastures were within 110 feet of the stream resulted from management of the grazing system.  Periods of stocking the riparian paddock and recording GPS positions were never at the same time period.  Based on the proportion of days that the cows in the RS pastures were actually in the riparian paddock, cows in these pastures were within 110 feet of the stream for 0, 0, 3.2, 9.7, 6.7, and 0% of the days in May, June, July, August, September, and October.  

As a result of spending more time within the stream and 110 zone of the pastures, cattle in CSU spent less time in the upland zone than CSR in May and June (P < 0.05), and September (P < 0.10), and in June (P < 0.05) when compared to the RS treatment. 
Allowing cattle access to off-stream water did not affect (P > 0.10) the proportion of time that cattle spent in any zone in any month. Lack of an effect of off-stream water may have resulted from cool weather conditions or the availability of natural off-stream water sources that occurred this grazing season. Over the six months of grazing, 29.9 inches of rain fell at the research location, compared to the annual average of 32.2 inches. Average temperatures for May, June, July, August, and September were 58, 69, 72, 69, and 63oF compared to the 100-year averages of 60, 70, 76, 72, and 60oF, respectively.
The higher proportion of time that cattle in CSU pastures spent in the stream or 110 zone in July likely resulted from of seasonally high temperatures (Figure 2).  However, the lower proportions of time that cattle in these pastures were in or near the stream in August seem incongruous with this relationship.
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Figure 1.  Effects of grazing treatments of the percentage of time that cattle are within 110 feet of a pasture stream (CSU=blue; CSR=red; RS(measured)=green; and RS (actual)=yellow)

Figure 2.  Effects of restricting stream access to stabilized crossings and/or providing off-stream water on the probability of cows being with 110 feet of a stream at different temperatures.
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Application of Results
This study has illustrated that using rotational stocking and restricting stream access through the use of stabilized stream crossings can reduce the amount of time that cattle spend near or in pasture streams.  However, providing off-stream water did not affect cow distribution in a pasture in a year with considerable precipitation. 
Project 4.  Grazing Management Effects on Sward and Physical Characteristics Relative to Streams in Cool-Season Grass Pastures
A.
Objective

To evaluate the effects of different grazing management practices on the sward and physical characteristics of cool-season grass pastures.

B.
Personnel Contributing to Project

Staff members:  J.R. Russell

Graduate assistant:  K.A. Schwarte

C.
Summary of Research

Six 30-acre pastures containing smooth bromegrass and reed canarygrass and bisected by a stream near Rhodes, Iowa were split into two blocks of three treatments. Treatments included:  continuous stocking with unrestricted stream access (CSU), continuous stocking with access to the stream restricted to a 16-foot wide stabilized stream crossing (CSR), or rotational stocking (RS). The RS pastures were divided into 5 paddocks. Cattle in non-riparian paddocks were rotated when the cattle had grazed half of the available forage or for a maximum of 14 days. Riparian paddocks were grazed to a minimum sward height of 4 inches or for a maximum of 4 days. Riparian buffers on either side of the crossings in pastures with the CSR treatment were not grazed. Each pasture was stocked with 15 fall-calving Angus cows from mid-May to mid-October.  All pastures had been grazed by these treatments for the preceding three years.  

Forage sward height and mass and the percentages of bare and fecal-covered ground were measured in open and congregation areas on the streambanks (streambanks zone) or from 0 to 110 feet (110 zone), 110 to 220 feet (220 zone) or greater than 220 feet (upland zone) of each pasture monthly from May to October. Congregation areas were determined as the areas under the drip-line of a trees, areas around the alternative waters (unavailable to cattle for all but one week of each month), areas around the mineral feeders, and areas of water access points along the stream.   Sampling locations were at up to 6 randomly selected sites in the congregation and open areas in the streambanks, 110, and 220 zones of each pasture.  Forage sward height and the percentages of bare and fecal-covered soil were measured at 48 and 24 randomly selected sites in open and congregation areas, respectively, in the upland zone of each pasture.  Forage mass was measured at 24 randomly selected sites in open and congregation areas in the upland zone of each pasture.  Forage sward heights were measured using a falling plate meter (4.8 kg/m2) and the percentages of bare and fecal-covered ground were measured using the line-transect method over 50 feet.  Forage samples were collected by hand-clipping all forage within a 0.25-m2 square to a height of one inch from the ground. 
In June, August, and September, 2008, rainfall simulations were conducted on each bank at 3 vegetated and bare areas in the CSU and RS pastures and 3 vegetated areas in the CSR pastures using 1.0 x 0.5 m drip-type simulators at a rainfall rate of 7 L/10 min for 90 minutes.  Precipitation runoff samples were analyzed for sediment, P, E. coli O157:H7, and several enteric viruses.

To measure the differences between congregation and open areas, data were analyzed by the GLM procedure of SAS by month using treatment, zones and congregation as independent variables. To analyze the effects of grazing treatments, data in each zone were calculated as weighted averages based on the percentages of congregation and open areas of each zone in each pasture.   Data were analyzed using the GLM procedures of SAS by month and zone with block and treatment being the independent variables. 

As expected, mean forage sward heights, forage masses, and the proportions of ground that were bare were lower (P < 0.05) in the congregation areas than open areas in all months except for June. As there were few and inconsistent interactions between congregation and treatments or zones for forage sward height, forage mass or the proportion of bare ground, congregation areas were defined similarly regardless of treatment or zone. 

In spite of the congregation of the cattle, fecal cover in the congregation areas was only greater (P < 0.05) than open areas in July. 
Forage sward heights on the streambanks were greater (P < 0.05) in CSR than CSU pastures in September and October. Forage sward heights in the 110 zone were greater (P < 0.05) in CSR than CSU pastures in August as well as September and October. Forage sward heights of RS pastures were also greater (P < 0.05) than CSU in August and September in the 110 zone. Because of excessive rain and flooding during June, the riparian paddocks of the RS pastures were excluded from the rotation of cattle through the paddocks because of the concern that excessive erosion could have taken place during these extremely wet conditions. As a result, cattle were not allowed to graze the riparian zone until late July, allowing for greater height and mass of forage in the riparian zone at least until that time. There were no differences in forage sward heights between treatments in the 220 and upland zones from May through September.  However, in October, forage sward heights in the 220 zone were lower (P < 0.10) in CSR than RS pastures. In the uplands, the sward heights of pastures with the RS and CSU were greater (P < 0.10) than CSR pastures and the sward heights of pastures with RS were greater (P < 0.10) than CSU pastures. 
Forage mass in pastures with CSR treatments were greater (P<0.10) than CSU pastures during September and October in the streambanks and during September and October in the 110 zones.  Forage mass in the streambanks zone of pastures with the RS treatment were greater (P < 0.10) than CSU pastures in July, but less (P < 0.05) than CSR pastures in October. In the 220 zone, forage mass in pastures with CSR were greater (P < 0.05) than CSU pastures and pastures with RS were greater (P < 0.05) than CSU pastures in June. Pastures with CSU had greater (P < 0.10) forage mass than CSR pastures in the uplands in July and September. The greater sward heights and forage masses in the upland zones in the later months of the grazing season were likely caused by the cattle in CSR treatments having 7.5% less ground to graze, as they were not allowed to graze in the riparian buffers  on both sides of the stabilized stream crossings. 
Fecal-covered ground on the streambanks only differed (P < 0.05) in October when pastures with either the RS or CSU treatments had greater fecal cover than CSR pastures (Figure 3). In the 110 zone, CSR and RS pastures had less fecal cover (P < 0.10) than CSU pastures in the months of May through August (Figure 4). In September, CSR pastures continued to have lower (P < 0.10) fecal cover than CSU pastures, while RS pastures did not differ from CSU pastures. There were no significant differences in fecal cover between treatments in either the 220 or upland zones. 

The proportions of bare ground on the streambanks of pastures with the CSU treatments were greater (P < 0.10) than CSR pastures in May, July, and October and RS pastures in May and October (Figure 5).  Bare ground proportions in the 110 zone of pastures with the CSU treatments were greater (P < 0.10) than RS pastures in May and September, and CSR pastures in May, September, and October (Figure 6). Similar to fecal cover, there were no differences in bare ground between treatments in either the 220 or upland zones (Data not shown).
The percentage of runoff and the amounts of sediment and phosphorus in precipitation runoff were greater from bare than vegetated areas (Figure 7).  However, there were no interactions between ground cover and grazing systems for these variables.
Figure 3. Fecal ground cover in the streambanks zone of pastures grazed continuous stocking with unrestricted stream access (CSU), continuous stocking with restricted stream access (CSR), or rotational stocking (RS) in the 2008 grazing season.
 a = CSU differs from CSR, b = CSU differs from RS, c = CSR differs from RS, (P < 0.10).
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Figure 4. Fecal ground cover in the 110 zone of pastures grazed continuous stocking with unrestricted stream access (CSU), continuous stocking with restricted stream access (CSR), or rotational stocking (RS)  in the 2008 grazing season. 
a = CSU differs from CSR, b = CSU differs from RS, c = CSR differs from RS, (P < 0.10).
[image: image4.emf]0

0.5

1

1.5

May  June  July August September October

Month

Fecal Cover, %

CSU

CSR

RS


Figure 5. Bare ground in the streambanks zone of pastures grazed continuous stocking with unrestricted stream access (CSU), continuous stocking with restricted stream access (CSR), or rotational stocking (RS) in the 2008 grazing season. 
a = CSU differs from CSR, b = CSU differs from RS, c = CSR differs from RS, (P < 0.10).

[image: image5.emf]0

10

20

30

40

50

60

May  June  July August September October

Month

Bare Ground, %

CSU

CSR

RS


Figure 6. Bare ground in the 110 zone of pastures grazed continuous stocking with unrestricted stream access (CSU), continuous stocking with restricted stream access (CSR), or rotational stocking (RS) in the 2008 grazing season. 
a = CSU differs from CSR, b = CSU differs from RS, c = CSR differs from RS, (P < 0.10).

[image: image6.emf]0

1

2

3

4

5

6

May  June  July August September October

Month

Bare Cover, %

CSU

CSR

RS


Figure 7.
Percentage of runoff and amounts of sediment and P in runoff from rainfall simulations.
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Application of Results
The results of this study show that allowing grazing cattle unrestricted access to pasture streams reduced forage sward heights and forage mass within 110 feet of the stream. Moreover, restricting stream access to stabilized crossings with riparian buffers reduced the proportions of fecal-covered and bare ground within 110 feet of the stream.  Similarly, rotational stocking with flash grazing of the riparian paddock can reduce bare ground and increase forage sward height and mass near the stream.  Rotational stocking can also reduce fecal deposition near the stream until later in the season when cattle have been able to graze the riparian paddock multiple times. These results represent the first year of a two year grazing trial. 

Project 5.  Cattle Temporal and Spatial Distribution in Midwestern Pastures

A.
Objective

To evaluate the effects of pasture characteristics and botanical composition and climiate on the  temporal/spatial distribution of cattle within pastures

B.
Personnel Contributing to Project

Staff members:  J.R. Russell

Graduate assistant:  D.A. Bear

C.
Summary of Research

Pastures on five cooperating beef cow-calf farms (A, B, C, D, and E) in the Rathbun Lake watershed were identified as appropriate for the project in the fall of 2006.  Pastures ranged from 33 to 309 acres.   Four of the five farms had Angus or Angus-cross cattle with Mexican Corriente cattle on the remaining farm.  Cows on four of the farms were spring-calving with the remaining farm having both spring- and fall-calving cows.  During spring, summer, and fall of 2007 and 2008, 2 to 3 cows per farm were fitted with Global Positioning System (GPS) collars to record position at 10 minute intervals for periods of 5 to 14 days.  Seventy-four data sets, all farms combined over two years, were obtained throughout the grazing seasons to determine cattle locations. Collars were not placed on cows on Farm D in spring 2007 and summer 2008.
In the summer of 2007, streams and/or ponds and fence lines were referenced in the pasture of each farm using a handheld Garmin GPS72 receiver and a geospatial map using ArcGIS 9.2 software.  Upon referencing, points were used to establish zones in the pastures. Designated zones were: in the stream or pond (water source), and 50, 100, 200, or greater than 200 feet (Uplands) from the water.  The water sources included streams and ponds on Farms C and E, streams on Farms A and D, and ponds on Farm B.   Riparian area was expressed as the area of the water source plus the 50 and 100 feet zones.  Cow distribution across zones was located using the measurements from the GPS collars. 
Microclimate data, including ambient temperature, black globe temperature (solar radiation), dew point, wind speed and direction, relative humidity, and rainfall, were recorded, at 10 min intervals using HOBO data logging weather stations over the two grazing seasons on each farm. To evaluate the effects of heat stress, a temperature humidity index (THI), black globe temperature humidity index (BGTHI), and heat load index (HLI) were paired with microclimate data for each observation time.  For each unit increment of each microclimate variable, the number of observations that a cow was in or within 100 feet of the water source was divided by the total number of observations at that temperature or heat index unit to determine the probability of a cow being in either of these zones at that microclimatic variable increment.

The LOGISTIC procedure of SAS was used to test the effects of microclimate variables on the probability of the cattle being in or within 100 feet of the water by calculating an odds ratio to determine the effect of each unit change in the microclimatic variable on the probability of cows being in or within 100 feet of the water source.  The climatic variable that best predicted the presence of cattle in or within 100 feet of the water source was determined using Akaike’s Information Criteria (AIC).   

Botanical composition of each pasture was visually determined on a grid.  Shade distribution of each pasture, including total pasture shade and the proportion of total shade in the riparian area, was determined from aerial photos using ArcGIS 9.2 software. 
There were differences (P<0.04) in seasons, spring and fall compared to summer, for the percentage of observations of cows located in the water source, but not between years (P>0.05), when using farms as experimental units.  In spite of seasonal differences for the percentage of time cows were located in the water source, cows across all farms spent less than an average 2% of observations in the water source.  This presence in the stream is lower than percentages reported by others in the literature.  However, pastures used in the previous studies were smaller than the pastures of the current study.
The proportion of observations when cows were located in the riparian areas of pastures were not different (P>0.05) between seasons, when using farms as experimental units, but differences existed between farms (P<0.05, Table 3).  Because differences (P<0.05) were observed between farms of cows within a water source and within the riparian zone, when using year as the experimental unit, alternative factors influencing cattle temporal/spatial distribution were evaluated. Microclimatic changes and abnormal rainfall amounts that caused flooding in summer 2008, may have contributed to differences of cattle distribution within the riparian area between years.  

Botanical composition of  pastures in 2007 were evaluated and regressed against cattle locations within the riparian area, but no relationship existed when using farms as experimental units. 

Cattle locations and microclimatic factors were paired to evaluate the temporal/spatial distributions within the riparian area of a pasture.  Of the climatic variables and indices of heat stress measured, ambient temperature most accurately predicted the probability of cow presence in the riparian area, as determined by the lowest AIC and covariate value.  Using PROC LOGISTIC, each farm was modeled for the 2007 grazing year (Figure 8), for predicting the probability of cattle presence in the riparian area of a pasture.  The differences in probability curves between farms imply that there may be characteristics of individual pastures affecting cow spatial/temporal distribution.
In order to determine the factors causing the differences in cow distribution in riparian areas, the distribution of pasture shade across all farms were analyzed.  Total pasture shade ranged from 27.2% on Farm E, to 72.8% of the pasture area on Farm D.  Riparian shade ranged from 55.5 to 79.1% of the riparian area and accounted for 2.8 to 58.4% of the total pasture shade.   In spite of this variation in pasture shade, the proportion of cow distribution was only weakly related to the proportion of total pasture shade in the riparian area, particularly in the summer and fall when the effects of shade should have been the greatest.  
In contrast to the effects of riparian shade, the proportion of cattle observations in riparian area was related to proportion of riparian area in total pasture.  The proportion of riparian areas in the total pasture accounted for 76, 63, and 92% of the variation in the proportion of observations of cows within the riparian areas of the pastures in the spring, summer, and fall grazing seasons.
Table 3. Mean percentage of observations of cattle within the riparian area of pastures in spring, summer, and fall seasons on five farms in 2007 and 2008.

	Riparian Zone
	2007 and 2008 Grazing Seasons

	Name
	Spring
	Summer
	Fall

	
	% of observations

	Farm A
	17.5b
	10.5bc
	13.2b

	Farm B
	2.5c
	5.8c
	5.4b

	Farm C
	17.3ab
	10.4bc
	9.5b

	Farm D
	26.8a
	19.6a
	22.4a

	Farm E
	17.6ab
	27.3a
	27.7a


a,b,c superscripts differ by (P=0.05) between farms within seasons (columns).
Figure 8.  Probability of cattle being within 100 of a water source and percentage of riparian area in 5 cool-season grass pastures.
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Application of Results
Preliminary results imply the presence of cattle in riparian areas of pastures increased with increasing ambient temperature and increasing the proportion of pasture as riparian area.  These results imply that the implementation of best management practices to reduce cattle congregation near pasture streams should be site specific.

 The proportion of time that cattle were in the riparian area of the pastures was only weakly related to the proportion of the total pasture shade in the riparian areas.  However, these pastures contained considerable shade outside of the riparian area. Surprisingly, the presence of cattle in riparian areas was not related to proportions of tall fescue in pastures that contained 7 to 50% tall fescue
Project 6.  Effects of Stocking Rate and Botanical Composition on the Physical Characteristics of the Riparian Zones of Pastures

A.
Objective

To evaluate the effects of stocking rate of pastures and the botanical composition of the pastures’ riparian zones on forage sward height and the proportions of bare and fecal-covered ground along the banks of pasture streams.

B.
Personnel Contributing to Project

Staff members:  J.R. Russell, D.G. Morrical, T.M. Isenhart (ISU), and J.L. Kovar (NSTL-USDA-ARS)

Graduate assistant:  D.A. Bear and M. Tufekcioglu

C.
Summary of Research

Thirteen pastures on 12 cooperating farms in the Rathbun Lake watershed were identified as appropriate for the project in the fall of 2006.  Pastures ranged in size from 7 to 265 acres and had stream reaches of 948 to 5,511 feet and that drained watersheds of 624 to 13,986 acres.  At the initiation of the experiment, two of the pastures were ungrazed vegetative buffers.  However, grazing of one of these pastures was initiated in October, 2007.  Producers of these operations recorded the number of cows, heifers, and bulls stocked in these pastures as they entered and left the pasture from November, 2006 to November, 2008.
Bi-monthly, from May through November, in 2007 and 2008, proportions of bare and manure-covered ground and the forage sward height and vegetation species were measured on both sides of the stream at up to 30 locations at 100-foot intervals along the stream in each pasture.  Proportions of bare and manure-covered were measured perpendicular to the stream by a line transect method over 50 feet, beginning at the edge of the stream.  Sward height was measured with a falling plane meter (8.8 lb/yd2) and vegetation species was identified at the mid-point of the transect line. Sward height was not measured at sites in which brush was the major vegetative species.  Vegetation species observed included tall fescue, reed canarygrass, Kentucky bluegrass, smooth bromegrass, orchardgrass, timothy, legumes (white or red clover), sedge, weed grasses (primarily foxtail), broadleaf weeds (largely nettles and wild parsnips), and brush (primarily multiflora rose).  Botanical composition was calculated as a proportion of the major vegetative species located at each vegetated site.
Cow-days for each pasture were calculated for each sampling interval as: Cow-days = (Number of cows x days stocked) + (Number of heifers x 0.86 x days stocked) + (Number of bulls x 1.2 x days).  Stocking rates were calculated on area and distance bases by dividing the cow-days by the pasture acres or stream reach length and expressed either for the interval between sampling period or the total year.
Regression equations were calculated to quantify the relationship between the dependent variables of sward height and proportion of ground that was bare or manure-covered with independent variables of stocking rates per pasture acre or foot of stream reach or the proportion of each vegetative species.  Stepwise multiple regressions were also calculated with independent variables of stocking rate per acre or foot of stream reach on either a sampling period or annual basis and the proportion of each vegetative species.
Mean sward heights, and bare and manure-covered soil were different (P<0.0001) between the 13 pastures.  There were also month differences for mean sward height and manure-covered ground (P<0.0001, but not for bare soil (P>0.05).
Mean sward height, in centimeters, across sampling intervals decreased from July to November. The low sward height of pastures in November seems to imply that the stream banks might be more susceptible to erosion and sediment and nutrient losses in precipitation run-off over winter.

The proportion of vegetated species were different between farms for tall fescue (P<0.0001), Reed canarygrass (P<0.0001), and clover (P<0.03).  Farms 3, 4, 9, and 13 had the least proportion of vegetated sites as tall fescue, but the highest proportion of Reed canarygrass.  These farms also had the least amount of bare soil in the riparian areas.  These factors may provide a critical understanding of vegetative species that may help to decrease the percentage of bare soil in the riparian areas of pastures.  The proportions of vegetated species as tall fescue, Reed canarygrass, Kentucky bluegrass, smooth bromegrass, and orchardgrass  differed (P<0.03) between sampling intervals.  The proportion of tall fescue in the pastures was greater in November than May, July, and September.  However, the proportion of Kentucky bluegrass, smooth bromegrass, and orchardgrass were greater in May than July, September, and November.  Proportion of Reed canarygrass was greater in May than July and September, but was not different than November.  These variations in species prevalence may imply that cattle are selecting more palatable vegetative species early in the growing season, but the decreasing the sward height late in the grazing season allowed more aggressive vegetative species to take over the riparian areas of pastures.
Of the methods for expressing stocking rate, the period stocking rate per stream foot was most highly related to the forage sward height measured approximately 25 feet from the stream (y=16.03-12.59x+2.85x2; r2=0.29).   In stepwise multiple regressions, sward heights in the riparian zone decreased as the proportions of tall fescue, Kentucky bluegrass, and annual stocking rate of cow-days/acre increased and as the percentage of legumes decreased  (r2=0.56; Table 4).  

The proportion of bare soil along the stream banks did not differ (P>0.05) between sampling intervals, but did differ by farms (P<0.0001).  The proportion of bare soil along the stream banks was only weakly related to the period stocking rate per stream foot (y=9.42+11.23x-2.82x2; r2=0.19). In stepwise multiple regressions, the proportion of bare soil decreased as the proportions of reed canarygrass and sedge increased, and annual stocking rate of cow-days/feet of stream reach decreased.  These variables accounted for 43% of the variation in the proportion of soil that was bare.  Because annual stocking rate accounted for only 3% of the 43% variation, natural factors like stream flow and rainfall might have larger effects on bare soil adjacent to streams than cattle traffic. 
The proportion of manure-covered soil within 50 feet of the stream increased as the period stocking rate per acre increased (y=0.19+0.014x-0.00003x2; r2=0.44).  In multiple stepwise regressions, the proportion of manure-covered ground increased as the period stocking rate of cow-days per acre and the proportions of Kentucky bluegrass and tall fescue increased and the proportions of broadleaf weeds and weed grasses decreased.  These variables accounted for 57% of the variation in manure-covered soil and may represent the effects of stocking rate of areas with the most commonly grazed species. 
Table 4.  Stepwise multiple regressions predicting sward height, bare ground, and manure cover in the riparian zones of pastures from stocking rate and botanical composition data.

	Dependent Variable
	Independent Variables
	Coefficients
	Partial r2

	Sward Height, cm
	Intercept
	23.705
	

	
	Tall fescue, % of vegetation
	-0.219
	0.43

	
	Bluegrass, % of vegetation
	-0.169
	0.06

	
	Legumes, % of vegetation
	0.311
	0.06

	
	Annual stocking rate, cow-days/acre
	-0.010
	0.01

	
	
	Total
	0.56

	Bare soil, %
	Intercept
	16.866
	

	
	Reed canarygrass, % of vegetation
	-0.178
	0.39

	
	Stocking rate, cow-days/ft stream by period
	0.270
	0.03

	
	Sedge, % of vegetation
	-0.620
	0.01

	
	
	Total
	0.43

	Manure cover, %
	Intercept
	0.084
	

	
	Stocking rate, cow-days/ acre by period
	0.005
	0.34

	
	Tall fescue, % of vegetation
	0.008
	0.13

	
	Bluegrass, % of vegetation
	0.009
	0.06

	
	Broadleaf weeds, % of vegetation
	0.007
	0.03

	
	Weed grasses, % of vegetation
	-0.028
	0.01

	
	
	Total
	0.57


D.
Application of Results
Results imply that increasing stocking rate will result in decreases in sward height and increases in manure cover in riparian zones.  However, the effects of stocking rate on the proportion of bare soil adjacent to streams are small. A greater prevalence of tall fescue in the riparian area may cause increased cattle activity near streams reducing sward height and increasing manure-covered soil in the riparian area or may itself be the result of cattle congregation in the riparian zone promoted by other factors.   

Project 7.  Incidence of Bovine Enterovirus, Coronavirus, and Group A Rotavirus, and the Concentration of Fecal Coliforms in Midwestern Pasture Streams

A.
Objective

To evaluate the effects of stocking rate  and season on the concentrations of fecal coliforms (FC) and the incidence of selected enteric virus pathogens in the streams of Midwestern pastures.

B.
Personnel Contributing to Project

Staff members:  J.R. Russell, S.M. Ensley, and K.-J. Yoon

Graduate assistant:  D.A. Bear and Y.-I. Cho

C.
Summary of Research

Twelve streams passing through thirteen pastures on 12 cooperating farms in the Rathbun Lake watershed were identified as appropriate for the project in the fall of 2006.  Pastures ranged in size from 7 to 265 acres and had stream reaches of 948 to 5,511 feet and that drained watersheds of 624 to 13,986 acres.  Grazing was controlled by the manager of each farm.  Managers of these operations recorded the number of cows, heifers, and bulls stocked in these pastures as they entered and left the pasture from November, 2006 to November, 2008.
Bi-weekly, from May through November, 2007, and March through November, 2008, water samples were taken at up- and downstream locations on all twelve streams.  Water samples were analyzed by the Veterinary Diagnostic Laboratory at the Iowa State Veterinary School for incidence of Bovine Enterovirus (BEV), Coronavirus (BCV), Rotavirus (BRV), and concentration of fecal coliforms (FC).
The FREQ and LOGISTIC procedure of SAS was used to test the incidence of viruses found on the probability of the cattle being in the pasture on the day, and 3 and 7 days prior to sampling, along with the rainfall events on the day of sampling, 24, 48, and 72 hours prior to sampling by calculating an odds ratio to determine the effect of each unit change in the stocking and rainfall variable. Proc GLM was used to test the means for FC for up- and downstream samples taken for both grazing seasons using farms as replicates.  A P-value of 0.05 was determined significant.

Mean incidence of samples (n=812; Table 5),  for BEV (44 incidences), BCV (13 incidences), and BRV (2 incidences) in water samples collected both up- and downstream were 5.42, 1.60, and 0.25%, respectively.  There was no difference (P > 0.05) for incidence of BEV, BCV, or BRV between up and downstream samples across all farms, implying that if a pathogen was present, its source was often upstream of the sampled pastures.  Incidence of BEV in downstream samples was related to cattle presence on the day (P=0.02) and three days prior (P=0.04) to sampling, but the incidence of BCV and BRV was not related to the presence of cattle on the day of sampling (P > 0.05), and three days prior (P > 0.05), to sampling.  Incidence of BEV, BCV, or BRV was not related to the presence of cattle in pasture seven days prior (P > 0.05) to sampling.  Incidence of BEV, BCV, and BRV will be regressed by stocking densities of farms and by possible seasonal effects.  Using Proc LOGISTIC, incidence of BEV, BCV, and BRV in downstream samples dramatically decreased because of rainfall on the day of sampling or 24, 48, and 72 hours prior to sampling.  

Means of concentrations of FC (n=680) for up- and downstream samples were 930 and 938 CFU/100 ml, respectively (Table 6).  Differences (P=0.01) were observed by farms, but large variations in concentrations occurred between up- and downstream samples.

Table 5. Incidences of BEV, BCV, and BRV in water samples collected at upstream and downstream locations from 13 pastures on 12 farms in 2007 and 2008

	
	Incidence

	Pasture
	BEV
	BCV
	BRV

	
	Upstream
	Downstream
	Upstream
	Downstream
	Upstream
	Downstream

	Incidence
	19
	25
	8
	5
	1
	1

	Total Samples
	407
	405
	407
	405
	407
	405

	Percent Incidence
	4.67
	6.17
	1.97
	1.23
	0.25
	0.25


Table 6. Mean concentration of fecal coliforms in water samples collected at upstream and downstream locations from 13 pastures on 12 farms in 2007 and 2008

	
	Sampling location

	Pasture
	Upstream
	Downstream

	
	CFU/100 ml

	1
	647
	1356

	2
	1944
	1897

	3
	890b
	583

	4
	583
	576

	5
	457
	770

	6
	469
	639

	7
	1090
	1343

	8
	1066
	1089

	9
	723
	752

	10
	1226
	928

	11
	539
	563

	12
	1432
	872

	13
	1021
	824

	Total Samples
	341
	339


a,b superscripts differ by (P=0.05)

D.
Application of Results

Preliminary results imply that while grazing cattle may contribute to loading of pasture streams with fecal coliforms and enteric viruses, substantial numbers of the bacteria and viruses may be present in stream water entering pastures.    The relationships between the incidences of enteric viruses and cattle presence or rainfall imply that the incidences of the enteric viruses may be short-lived.  Therefore, both infection of cows and calves and loading of streams with enteric viruses may be controlled by grazing management practices that alter the temporal/spatial distribution of grazing cattle. 
E.
Future Research

1.
Effects of moisture and type of alkali treatment of corn stover on the digestibility of mixtures of Modified Distillers Grains with corn stover.

2.
Efficacy of Modified Distillers Grains-alkali-treated corn stover in the diets of growing cattle.
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1. NCERA-087 Objective 1:  Development of cow-calf production systems which reduce unit cost of production while still producing high quality beef that meets the demands of today’s consumer.

Project: Length of the Weaning Period Affects Postweaning Growth, Health, and Carcass Merit of Ranch-Direct Beef Calves Weaned During the Fall.
A. Objective

Test validity of beef industry assumptions about the appropriate length of ranch-of-origin weaning periods for fall-weaned calves aged 160 to 220 days.
B.
Personnel Contributing to Project

Staff Member/s:  K.C. Olson , J.R. Jaeger, D. U. Thomson, B. J. White, R. L. Larson,
Graduate Assistant/s:  J. W. Bolte, T. B. Schmidt, N. A. Sproul, L. A. Pacheco, and M. D. Thomas
C.
Summary of Research

A total of 433 polled, spring-born calves (average body weight (BW) at weaning = 506 ± 81 lb; average birth date = 04/1/2007 ± 22 days) were used for this experiment. One set of calves (n = 265) originated from the Kansas State University Commercial Cow- Calf Unit. The second set (n = 168) originated from the Kansas State University Agricultural Research Center at Hays (ARCH). Bulls were castrated at least 120 days prior to the study. At each location, calves were blocked by sex and age and assigned randomly to treatments that corresponded to the length of time between separation from their dam and shipping: 60, 45, 30, 15, or 0 days. Calf age on the day of maternal separation averaged 160, 175, 190, 205, and 220 days of age for calves weaned 60, 45, 30, 15, and 0 days prior to shipping, respectively. The study was initiated on August 29 (75 days before shipping), and the common shipping date for all treatments was November 7  (day 0). Average calf age on the common shipping day was similar among treatments. Body condition score of cows at both locations was measured 75 days before and 14 days after the common shipping date. All calves were given an initial modified-live vaccination for IBR, BVD, PI3, BRSV, (Bovi-Shield Gold FP, Pfizer Animal Health, Exton, PA) and clostridial disease (Vision 7 with SPUR, Intervet Inc., Millsboro, DE) 2 weeks prior to separation from their dam.

They were also individually identified with a color-coded ear tag corresponding to treatment at that time. 

On the day of maternal separation, all calves were revaccinated for IBR, BVD, PI3, BRSV, and clostridial diseases by using the products previously described; calves were also treated for internal and external parasites with Dectomax (Pfizer Animal Health) and weighed. Calves at both locations were immediately transported a short distance (< 15 miles) to a central home-ranch weaning facility. Calves were maintained in earth-floor pens (4 pens/treatment) at their respective homeranch weaning facilities for a period of days corresponding to their treatment assignment. Calves were fed a common weaning ration (Table 1) during that period. The ration

was formulated to achieve an average daily gain (ADG) of 2.0 lb at a dry-matter intake of 2.5% of BW. Calves were monitored for symptoms of respiratory disease at 7:00 a.m. and 2:00 p.m. daily during the weaning phase of the experiment. Calves with clinical signs of BRD (Table 2), as judged by animal caretakers, were removed from home pens and evaluated. Each calf with clinical signs of BRD was weighed, had a rectal temperature measured, and was given a clinical illness score (Table 2). Calves that presented with a clinical illness score greater than 1 and a rectal temperature > 104.0°F were treated according to the schedule described in Table 3. Cattle were evaluated 72 hours posttreatment and re-treated on the basis of observed clinical signs. Calves from all treatments and both origins were individually weighed and shipped approximately 180 miles from their respective weaning facilities to an auction market located at Hays, KS, on day 0. Calves from both locations were commingled with respect to gender, treatment, and BW and maintained on the premises of the auction market for 14 hours. The purpose of this step was to simulate pathogen exposure typically encountered by market-ready calves. Calves were shipped 5 miles directly to the ARCH feedlot from the auction market. Upon arrival at the ARCH feedlot, cattle were individually weighed and assigned randomly to a receiving pen on the basis of treatment and gender. Cattle were fed a receiving ration for a period of 56 days after arrival at the ARCH. Feed intake was measured daily. Calves were monitored for symptoms of respiratory disease, and clinical illness was treated as in the home-ranch weaning phase (Tables 2 and 3). Body weights were measured at 28-day intervals during this receiving phase. Following the receiving period, replacement heifers were removed, and cattle were placed on a common finishing ration (Table 4). Weights were taken every 60 days throughout the finishing period until slaughter. Cattle were fed to reach an average endpoint of approximately 0.6 in. of backfat at the 12th rib and placed into one of three slaughter groups. Once steers and heifers reached the targeted carcass endpoint, as determined by ultrasound, they were transported 120 miles to a commercial abattoir. At the abattoir, livers were examined for abscesses, and lungs were examined for lesions.

After carcasses chilled for approximately 48 hours, they were ribbed and graded. Carcass measurements including 12th rib fat thickness, 12th rib loin eye area, and marbling score were collected with digital imaging software. By using these measurements, yield grade and quality grade were assigned according to USDA guidelines. Kidney, pelvic, and heart fat were determined by difference in carcass weight after removal of all internal fat by dissection.
D.
Application of results

In general, there was a great deal of similarity among weaning treatments in terms of health performance and growth performance during finishing. Carcass merit was also similar among treatments. This finding calls into question the validity of beef industry assumptions about the appropriate length of ranch-of-origin weaning periods for cattle that are moved quickly from their ranch of origin to a feedlot and not commingled with market-sourced cattle. Ranch-direct calves that are properly vaccinated before exposure to market conditions may not require ranch-of-origin weaning periods longer than 2 weeks for optimal health and growth performance during receiving and finishing. Although 2 weeks may be appropriate from the standpoint of sickness and ADG, an increase in calf BW prior to shipment to a feedlot or auction market may add value to calves that are sold after a brief ranch-of-origin weaning period.
	Table 1. Ingredient and nutritional composition of the weaning diet 

	Ingredient 
	Dry-matter basis (%) 

	Extender pellets (alfalfa) 
	41.82 

	Corn gluten feed 
	18.22 

	Wheat midds 
	14.68 

	Cracked corn 
	10.78 

	Cottonseed hulls 
	7.68 

	Dried distillers grain 
	3.01 

	Molasses 
	1.67 

	Limestone 
	1.85 

	Nutrient composition 
	% of dry matter 

	CP 
	15.31 

	Ca 
	0.56 

	P 
	1.43 

	NE m, Mcal/kg 
	1.44 

	NE g, Mcal/kg 
	0.85 

	Diet also included salt, zinc sulfate, and Rumensin 80. 


	Table 2. Scoring system used to classify the severity of clinical illness 

	Clinical 
	
	

	illness 
	
	

	score 
	Description 
	Clinical appearance 

	1 
	Normal 
	No abnormalities noted 

	2 
	Slightly ill 
	Mild depression, gaunt, +/- cough 

	3 
	Moderate illness 
	Severe depression, labored breathing, ocular/nasal discharge, +/- cough 

	4 
	Severe illness 
	Moribund, near death, little response to human approach 


	Table 3. Treatment schedule used to treat calves diagnosed with bovine respiratory dis-ease complex 

	Treat 
	Drug 
	Dose 
	Route of injection 

	1st Pull
	enrofloxacin (Baytril)
	5 mL/CWT
	Subcutaneous

	2nd Pull 
	florfenicol (Nuflor) 
	6 mL/CWT 
	Subcutaneous 

	3rd Pull
	oxytetracycline (Biomycin 200)
	5 mL/CWT
	Subcutaneous


	Table 4. Average ingredient and nutritional composition of the finishing diet 

	Ingredient 
	Dry-matter basis (%) 

	Rolled milo 
	59.43 

	Sorghum silage 
	25.47 

	Soybean meal 
	11.04 

	Limestone 
	2.08 

	Ammonium sulfate 
	0.42 

	Nutrient composition 
	% of dry matter 

	CP 
	15.90 

	Ca 
	1.01 

	P 
	0.33 

	NE m, Mcal/kg 
	1.75 

	NE g, Mcal/kg 
	1.13 

	Diet also included salt, Rumensin 80, Tylan 40, and trace minerals. 
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2. NCERA-087 Objective 1:  Development of cow-calf production systems which reduce unit cost of production while still producing high quality beef that meets the demands of today’s consumer.

Project: Length of the Ranch-of-Origin Weaning Period Does Not Affect Post-Receiving Growth or Carcass Merit of Ranch-Direct, Early-Weaned Beef Calves.
A. Objective

Test validity of beef industry assumptions about the appropriate lengthof ranch-of-origin weaning periods for summer-weaned calves aged 100 to 160 days.
B.
Personnel Contributing to Project

Staff Member/s:  K.C. Olson , J.R. Jaeger, G. A. Milliken, D. U. Thomson, B. J. White, R. L. Larson,
Graduate Assistant/s:  J. W. Bolte, T. B. Schmidt, N. A. Sproul, L. A. Pacheco, and M. D. Thomas
C.
Summary of Research

A total of 400 polled, spring-born calves (average body weight (BW) at weaning = 359 ± 69 lb; average birth date = 03/21/2006 ± 19.5 days) were used for this experiment. One set of calves (n = 200) originated from the Kansas State University Cow-Calf Unit. The second set (n = 200) originated from the Agricultural Research Center at Hays (ARCH). Bulls were castrated at least 14 days prior to the study. At each location, calves were blocked by sex and age and assigned randomly to treatments that corresponded to the length of time between separation from their dam and shipping: 60, 45, 30, 15, or 0 days (n = 40/treatment per location). Calf age on the date of maternal separation was 100, 115, 130, 145, and 160 days for calves weaned 60, 45, 30, 15, and 0 days relative to shipping, respectively. The study was initiated on June 15 (75 days before shipping), and the common shipping date for all treatments was August 24 (day 0). All calves  ere given an initial modified-live vaccination for IBR, BVD, PI3, BRSV, (Bovi-Shield Gold FP, Pfizer Animal Health, Exton, PA) and clostridial disease (Vision 7 with SPUR, Intervet Inc., Millsboro, DE) 2 weeks prior to separation from their dam. They were also individually identified with a color-coded ear tag corresponding to treatment at that time. On the day of maternal separation, all calves were revaccinated for IBR, BVD, PI3, BRSV, and clostridial diseases; they were also treated for internal and external parasites with Dectomax (Pfizer Animal Health) and weighed. Calves were immediately transported a short distance (< 15 miles) to a central home-ranch weaning facility. Calves were maintained in earth-floor pens (4pens/treatment) at their respective homeranch weaning facilities for a period of days corresponding to their treatment assignment. Calves were fed a common weaning ration during that period that was based on chopped hay, soybean meal, and sorghum grain. It was formulated to achieve an average daily gain (ADG) of 2.0 at a dry-matter intake of 2.5% of BW. Calves were monitored for symptoms of respiratory disease at 7:00 a.m. and 2:00 p.m. daily during the weaning phase of the experiment. Calves with clinical signs of BRD, as judged by animal caretakers, were removed from home pens and evaluated. Each calf with clinical signs of BRD was weighed, had a rectal temperature measured, and was given a clinical illness score (Table 1). Calves that presented with a clinical illness score greater than 1 and a rectal temperature > 104.0°F were treated according to the schedule described in Table 2. Cattle were evaluated 72 hours posttreatment and re-treated on the basis of observed clinical signs. Calves from all treatments and both origins were individually weighed and shipped from their respective weaning facilities to an auction market located at Russell, KS, on August 24 (day 0). Calves from both locations were commingled with respect to gender, treatment, and body weight and maintained on the premises of the auction market for 14 hours. During that time, calves were moved through the normal processing facilities. The purpose of this step was to simulate pathogen exposure typically encountered by market-ready calves. Calves were shipped directly to the ARCH from the auction market. Upon arrival at the ARCH feedlot, cattle were individually weighed and assigned randomly to a receiving pen on the basis of treatment and gender. Cattle continued to be fed the diet introduced after maternal separation for a period of 56 days after arrival at the ARCH. Feed intake was measured daily. Calves were monitored for symptoms of respiratory disease, and clinical illness was treated as in the home-ranch weaning phase. Body weights were measured at 28-day intervals during the receiving phase. Following the receiving period, replacement heifers were removed, and cattle were placed on a common finishing ration (Table 3). Weights were taken every 60 days throughout the finishing period until slaughter. Cattle were fed to reach an average endpoint of approximately 0.4 in. of backfat at the 12th rib and placed into one of three slaughter groups. Once steers and heifers reached the targeted carcass endpoint, as determined by ultrasound, they were transported approximately 180 miles to a commercial abattoir. At the abattoir, lungs were examined for lesions. After carcasses chilled for approximately 24 hours, they were ribbed and graded. Carcass measurements including 12th rib fat thickness; 12th rib loin eye area; kidney, pelvic, and heart fat; USDA yield grade; USDA quality grade; and marbling score were collected by a trained evaluator blinded to treatment.
D.
Application of results

Under the conditions of our study, ranch-of-origin weaning periods between 15 and 60 days did not improve post-receiving growth performance, health performance, or carcass merit of early-weaned lightweight calves compared with shipping calves immediately after maternal separation.
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NCERA-087 Objective 1.  Development of cow-calf production systems which reduce unit cost of production while still producing high quality beef that meets the demands of today’s consumer.

Project 1:  Relationship Between Ultrasonically-Measured Beef Cow Carcass Traits and Lifetime Productivity.
A. Objective

To determine whether ultrasound measurements of IMF and LMD obtained from yearling heifers were related to calf birth weight, calf weaning weight, cow pregnancy rate, and calving interval.
B. Personnel Contributing to Project
J. R. Jaeger (P.I.), K. C. Olson (Scientist), J. Minick-Bormann (Scientist),  L. A. Pacheco (Graduate Student)

C. Summary of Research
Angus-cross heifers (n = 160) were retained from the KSU Agricultural Research Center-Hays herd or purchased from two sources with similar genetics and breeding seasons and managed as a contemporary group. All procedures used in the care, handling, and sampling of animals in our study were approved by the Kansas State University Institutional Animal Care and Use Committee. Females were developed in a drylot and had ad libitum access to a grower diet and clean water. At approximately 1 yr of age, measurements of heifer IMF and LMD at the 12th to 13th-rib interface were obtained by an experienced technician. Ultrasound images were generated using an Aloka 500V (Aloka Co., Ltd, Wallingford, CT) B-mode instrument equipped with a 3.5-MHz general purpose transducer array (UST 5021-125 mm window). Images were collected by a single technician with software from the Cattle Performance Enhancement Company (CPEC, Oakley, KS). Backfat thickness, LMD, and IMF were estimated with procedures that incorporated image analysis software (Brethour, 1994) integral to the CPEC product. Marbling scores were coded such that 4.0 = slight00 (low select) and 5.0 = small00 (low choice). 
Following breeding at approximately 14 mo of age, heifers were managed in a spring-calving, native range-based production system with a 12 mo calving interval for the duration of the 4 yr study (2004-2007). Each year, females were mass-mated following estrous synchronization and exposed to Angus bulls 10 d later for the duration of a 45-d breeding season. Pregnancy rate to AI was determined 31 to 35 d after fixed-time AI with transrectal ultrasonography. Cows were examined for pregnancy in August each year via rectal palpation and non-pregnant females were removed from the herd. Calves were weighed at birth and weaning.  Weaning weights were adjusted for age of calf, age of dam, and sex of calf.

Measurements of IMF and LMD from yearling heifers were categorized into low, medium, and high groups (< 3.88%, 3.88 to 5.33%, and > 5.33%, respectively, for IMF and < 43.80 cm, 43.80 to 52.02 cm, and > 52.02 cm, respectively, for LMD). All data were analyzed using the Mixed and Logistic procedures of SAS (SAS Inst. Inc., Cary, NC). The Mixed model included fixed effects for year, calf sex, IMF group (IMFG), and LMD group (LMDG) on calf birth wt, calf weaning wt, and calving interval. The Logistic model included fixed effects for year, calf sex, IMFG, and LMDG on pregnancy rate.  Data were presented as least squares means with differences being considered significant at P < 0.05.    

Pregnancy rate was not related to cow IMF, LMD, or IMFG (P > 0.05; Table 1; Table 2); however, more cows became pregnant in the high and medium LMDG compared to the low LMDG (P < 0.04; Table 1). Heavier muscling may be associated with greater fertility. In contrast, heavier muscling may have been secondary to a superior plane of nutrition between weaning and breeding. Calving interval was not related to cow IMF, LMD, IMFG, or LMDG (P > 0.05). 

	Table 1. Relationship between longissimus muscle depth (LMD) in heifers at a year of age and production measures collected from 2 to 5 years of age.

	
	Longissimus muscle depth group*

	Trait (mean ± S.E.)
	Low

(< 43.80 cm)
	Medium

(43.80–52.02 cm)
	High

(> 52.02 cm)

	Calf BW at birth, kg
	37.2 ± 1.0
	35.9 ± 0.3
	35.6 ± 0.7

	Calf 205-d adjusted weaning BW, kg
	232.8 ± 6.6
	239.0 ± 4.4
	243.0 ± 5.7

	Calving interval, d
	350.6 ± 5.1
	343.6 ± 4.0
	345.6 ± 4.9

	Pregnancy rate, %
	78.0a
	91.0b
	88.0b

	*Longissimus muscle depth (LMD) was measured at approximately a year of age with ultrasound and heifers were categorized into high, medium or low LMD groups.

	a,b Within a row, means without a common superscript differ at P < 0.05.


	Table 2. Relationship between amount of intramuscular fat in heifers at a year of age and production measures collected from 2 to 5 years of age.

	
	Intramuscular fat group*

	Trait (mean ± S.E.)
	Low

(< 3.88%)
	Medium

(3.88–5.33%)
	High

(> 5.33%)

	Calf BW at birth, kg
	36.0 ± 0.7
	37.0 ± 0.3
	36.1 ± 0.7

	Calf 205-d adjusted weaning BW, kg
	235.9 ± 5.3
	239.3 ± 4.5
	244.1 ± 5.8

	Calving interval, d
	344.0 ± 4.7
	345.8 ± 4.2
	342.4 ± 4.7

	Pregnancy rate, %
	92.7
	89.4
	84.9

	*Intramuscular fat (IMF) was measured at approximately a year of age with ultrasound and heifers were categorized into high, medium or low IMF groups.

	a,b Within a row, means without a common superscript differ at P < 0.05.


Calf BW at birth was not related to dam IMF, LMD, IMFG, or LMDG (P > 0.05; Table 1, Table 2). Calf 205-d adjusted weaning BW was not related to dam LMD, IMFG, or LMDG (P > 0.05; Table 1, Table 2); however, calf 205-d adjusted weaning BW increased as dam IMF increased (P < 0.05). These data were interpreted to suggest that heifer IMF was associated with greater progeny BW at weaning. Based on these data, each 1% increase in IMF was associated with a 3.9 kg increase in calf BW at weaning. 

Cow IMF was not related to pregnancy rate, calf BW at birth, or calving interval. Moreover, cow LMD and IMFG were not related to pregnancy rate, calf BW at birth, calf 205-d adjusted weaning BW, or calving interval.
Calf 205-d adjusted weaning BW increased numerically as LMDG and IMFG increased. Use of ultrasound for REA measurement would provide a potential rate of change of 0.32 cm2/yr, which is nearly 2-fold greater than when testing 10 progeny/sire (0.17 cm2/yr).

D. Application of Results
Ultrasonic measurement of yearling heifers for backfat and longissimus muscle depth of yearling females at a year of age for IMF and LMD may be related to calf birth weight, calf weaning weight, cow pregnancy rate, and calving interval.
E. Future Research

Further analyses of yearling heifer IMF and LMD and their effects on lifetime cow productivity and progeny performance appear to be warranted, and will be examined as data become available.

F. Publications
Scientific Conference Proceedings
Pacheco, L.A., J.R. Jaeger, J. Minick-Bormann, and K.C. Olson. 2009. Relationship between Ultrasonically-Measured Beef Cow Carcass Traits and Lifetime Productivity. Western Section ASAS.

Scientific Abstracts Published and Presented at Meetings
Pacheco, L.A., J.R. Jaeger, D.W. Moser, and K.C. Olson. 2008. Relationship between ultrasonically-measured beef cow carcass traits and lifetime productivity. J. Anim. Sci. 86(Suppl. 1):206.
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NCERA-087 Objective 2: Development of integration of reproductive management technologies into management systems.

Project 1:  Effect of Prepartum Rumen-Protected Choline Supplementation on Beef Cow Reproductive Performance.

G. Objective
Determine if providing rumen-protected choline to beef cows during the later part of the third trimester could improve first service conception rate to fixed-time AI.

H. Personnel Contributing to Project
J. R. Jaeger (P.I.), K. C. Olson (Scientist), L. A. Pacheco (Graduate Student)

I. Summary of Research
Angus-cross cows (n = 144; age = 3 to 11 yr) were stratified by age, BW, and body condition score (BCS; 1 = emaciated, 9 = very obese; Wagner et al., 1988) and assigned randomly to one of two prepartum supplementation treatment groups: control (CON) or rumen-protected choline (RPC).  Cows were maintained in separate groups and received ad libitum forage sorghum hay and 0.95 kg/hd/d ground milo containing a trace mineral supplement. Supplement contained rumen-protected choline (4 g/hd/d choline) and SQM trace mineral (Quali Tech, Chaska, MN) for RPC-treated cows and SQM trace mineral only for control cows (Table 1). Supplementation occurred for 40 d and began 40 d before expected onset of calving. 


	Table 1. Supplement composition

	Ingredient, % DM
	Treatment group

	
	Control
	RPC

	Rolled milo
	    69.05
	   69.05

	Soybean meal
	    25.00
	   25.00

	Trace mineral supplement (5.95 %)
	
	

	Zinc
	     0.08
	    0.08

	Manganese
	     0.08
	    0.08

	Copper
	     0.03
	    0.03

	Rumen-Protected Choline
	     0.00
	    0.54


Cow BW and ultrasound measurements were collected at the beginning and end of supplementation. Backfat (BF) thickness, marbling (MB), and longissimus muscle depth (LMD) were measured in the region of the 12th and 13th ribs via ultrasound using an Aloka 500V (Aloka Co., Ltd, Wallingford, CT) B-mode instrument equipped with a 3.5-MHz general purpose transducer array (UST 5021-125 mm window). Images were collected with Cattle Performance Enhancement Company (CPEC, Oakley, KS) software. Backfat thickness, LMD, and MB were estimated with procedures that incorporated image analysis software (Brethour, 1994) that are an integral component of the CPEC product. Marbling scores were coded such that 4.0 = slight00 (low select) and 5.0 = small00 (low choice). Cow BCS was recorded at start of supplementation and at calving.
Cows were stratified by supplementation treatment, age, and calving date and assigned randomly to a control or treatment synchronization group. Cows in the control group (7dCIDR) received GnRH (2 ml Fertagyl, i.m.) and an intravaginal insert containing 1.38 g of progesterone (EAZI-BREED CIDR) on d -7, CIDR removal and PGF2α (2 ml Estrumate) on d 0, and fixed-timed AI and GnRH at 56 h after PGF 2α (Figure 1; Dobbins et al., 2006).

Treated cows (5dCIDR) received GnRH and CIDR on d -5, CIDR removal and two injections of PGF2α (2 ml Estrumate per injection) 3 h apart on d 0, and fixed-timed AI concurrent with GnRH at 72 h after PGF2α (Figure 1).  Bulls were introduced 10 d after fixed-timed AI. Pregnancy rate to AI was determined 31 d after fixed-time AI with transrectal ultrasonography. Cows grazed native pasture for 1.5 mo prior to the start of the breeding season and remained in one group until d -7. Cows were combined into a single group again following fixed-time AI.
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Figure 1. Estrous synchronization treatments and blood sampling schedule.  TAI=timed AI.
Two serum samples were collected 9 or 7 d before and at the start of treatment for 5dCIDR and 7dCIDR, respectively, for measurement of progesterone by RIA (Skaggs et al., 1984; Figure 1). When one or both samples contained concentrations of progesterone ≥ 1 ng/ml cows were considered to be cycling.

Response variables for cow performance were analyzed as a completely-random design. Reproductive responses were: proportion cycling at estrous synchronization; fixed-time AI conception rate; cycling cow fixed-time AI conception rate, anestrous cow fixed-time AI conception rate; and final pregnancy rate. There was no interaction between prepartum supplementation treatment and estrous synchronization system; therefore estrous synchronization system was removed from the final model. These data were analyzed by the CATMOD procedure of SAS.

Weight change and ADG during supplementation were not affected (P > 0.70) by treatment. Treatment did not affect (P > 0.20) change in BF, MB, or LMD and averaged -0.29 ± 0.11 mm, 1.87 ± 0.07, and -2.75 ± 0.77 mm, respectively. Change in BCS (-0.77 ± 0.05) from the start of supplementation to calving was similar (P = 0.66) between treatments. Birth date and calf BW at birth was not different (P > 0.70) between treatment groups.  

At initiation of estrous synchronization, cows averaged 5.1 ± 0.1 BCS, 52 ± 1 d postpartum, and 6.7 ± 0.2 yr of age. Proportion cycling, mean and distribution of cow body condition, days postpartum, and age is depicted in Table 2. 

	Table 2. Description of cows

	
	Treatments

	Item
	CON
	RPC

	Number
	70
	74

	Cycling, %
	60.0
	58.1

	Non-cycling, %
	40.0
	41.9

	
	
	

	Body condition, mean
	  5.0
	  5.2

	Distribution, %
	
	

	< 5
	40.0
	21.6

	5 to 6
	51.4
	68.9

	≥ 6.0
	  8.6
	  9.5

	
	
	

	Days postpartum, mean
	51.1
	52.1

	Distribution, %
	
	

	≥ 70 days
	11.4
	14.9

	50 to 70 days
	40.0
	43.2

	< 50 days
	48.6
	41.9

	
	
	

	Years of age, mean
	  6.7
	6.6

	Distribution, %
	
	

	3 to 4
	20.0
	21.6

	5 to 9
	65.7
	68.9

	> 10
	14.3
	  9.5


Proportion of cows that were estrual (59%) at initiation of estrous synchronization was similar (P = 0.82) between supplementation treatments (Table 2). Conception to fixed-time AI tended (P = 0.13) to be greater for RPC (58.1%) than CON (45.7%; Table 3). Proportion of non-cycling and cycling cows conceiving to fixed-time AI was not different (P > 0.20) between treatments but was numerically greater for RPC compared to CON. Proportion of young cows (3 to 4 yr of age) conceiving to fixed-time AI was greater (P = 0.06) for RPC compared to control (Table 3). In contrast, proportion of mature cows (≥ 5 yr of age) conceiving to fixed-time AI did not differ (P = 0.46) between prepartum supplementation groups. Final pregnancy rate was similar (P = 0.46) between CON and RPC, averaging 90.8%.
	Table 3. Conception rates
	

	
	Treatments
	

	Item, % (n)
	CON
	RPC
	P-value

	Pregnancy rate to AI
	45.7 ( 6.0
	58.1 ( 5.7
	0.13

	Cycling cows
	45.2 ( 7.7
	58.1 ( 7.5
	0.23

	Non-cycling cows
	46.4 ( 9.4
	58.1 ( 8.9
	0.37

	Cow age
	
	
	

	3 to 4 yr
	35.7 ( 12.8      
	68.8 ( 11.6
	0.06

	≥ 5 yr
	48.2 ( 6.7
	55.2 ( 6.5
	0.46

	
	
	
	

	Final pregnancy rate
	92.8 ( 3.1
	89.2 ( 3.6
	0.46


J. Application of Results
Supplementation of prepartum beef cows with rumen-protected choline did not affect daily gain or body composition during the supplementation period. However, choline-supplemented cows tended to conceive to fixed-time artificial insemination in greater numbers than control cows. In addition, a greater proportion of 3 and 4 yr old cows conceived to fixed-time AI if they received rumen-protected choline during the later portion of the third trimester. Although, the mechanisms responsible for improved reproductive response are not understood, these data were interpreted to suggest that choline supplementation during the prepartum period may improve subsequent reproductive performance, especially in young beef cows.  Rumen-protected choline may offer a cost-effective ($0.22/hd/d) method to improve reproductive response of young beef cows.

K. Future Research

Additional research has been planned and initiated to further investigate the timing, duration and feeding rate of rumen-protected choline during the later part of the third trimester on subsequent reproductive performance.
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NCERA-87 Objective 3:  Development of profitable, environmentally sound, cow-calf production system which encourage efficient use of feed resource in cow-calf operations
Project:  Effects of Time of Transporting Prior to Sale Date on Selling Weight of Weaned Steer Calves 

A. Objective: 

1. Determine sale weight of preconditioned weaned steer calves transported at differing times prior to sale date.
B. Personnel Contributing to Project

Staff Members: R. Rasby, G. Erickson

Graduate Assistants: L. Kovarik, M. Luebbe

C. Summary of Research

Eighty-eight crossbred weaned steer calves (551 lbs) were used to evaluate weight loss (shrink) when transported to a mock sale barn on differing days prior to sale.  The calves were weaned 14 days and fed free choice bromegrass hay and 2.0 lbs of DDGS at UNL’s Dalbey-Halleck Research Unit.  Two days before initiation of treatments all calves were fed bromegrass hay ad libitum and initial BW were recorded on two consecutive days.  Calves were assigned randomly to treatment as a completely randomized design. On d 2, 1d restricted and 1d ad libitum treatments were transported 95 miles to UNL ARDC feedlot near Mead, Nebraska.  0d treatment remained at the Dalbey-Halleck Research Unit.  All treatments were allowed free choice bromegrass hay and water.  At 0800 on d 3, 0d treatment was loaded into trailers and transported to the ARDC feedlot.  At 0800 on d 3, 1d restricted treatment was withheld from bromegrass hay and water.  At 1000 on d 3, all calves were co-mingled and processed to obtain a sale BW.  The mixed procedures of SAS were used for statistical analysis, with steer as the experimental unit.  No differences were observed in final BW (P=0.98) or percent shrink (P=0.80) with 2.2%, 1.7%, and 0.6% shrink for 1d restricted, 1d ad libitum and 0d treatments, respectively.  Total weight loss from two days pre-mock sale date to the mock sale date was 15.4, 13.2, and 4.0 lbs for 1d restricted, 1d ad libitum and 0d treatments, respectively.  Transporting date prior to sale date did not significantly affect selling weight when calves were preconditioned to eating and allowed access to feed and water at the sale facility and had been trained to eat hay prior to the sale date.  However, a numerical difference was observed between shipping cattle prior to sale date.  
  D. Application

Shipping date prior to the sale does not statistically affect sale weight for calves that are preconditioned and transported short distances.  Other economic variables such as yardage and sale barn feed cost need to be accounted for when deciding the date to ship cattle prior to sale date.  

Table 1. Effects shipping time prior to sale.
	
	                         Treatment1

	Performance Characteristics
	1 d restricted


	1 d ad libitum
	0 d              
	SEM
	P-VALUE

	Initial BW, lb
	565.5
	554.4
	531.5
	23.7
	0.07

	Final BW, lb
	550.0
	541.2
	527.5
	23. 5
	0.33

	Shrink, lb


	  15.4
	13.2
	    4.0
	
	

	Shrink, %  
	    2.2
	  1.8
	    0.6
	   0.02
	0.80


1 Treatments: 1 d restricted = transported 1 day prior to sale and restricted for 2 hours; 

1 day ad libitum = transported 1 day prior to sale and allowed ad libitum access to feed and water; 0 day = Transported the day of the sale.

2 Shrink = (Final BW – Initial BW)

3 % Shrink = 1 – (Final BW / Initial BW)
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NCERA-087 Objective 1:  Development of cow-calf production systems which reduce unit cost of production while still producing high quality beef that meets the demands of today’s consumer.

Project 1. Factors influencing price of North Dakota, South Dakota and Montana feeder calves

A.
Objective(s) Our objective was to determine factors influencing the sale price of feeder calves from North Dakota, South Dakota and Montana auction markets.
B.
Personnel Contributing to Project

Staff Member/s: G.P. Lardy, R. Daly, C.L. Wright and J.A. Paterson
Research Techician:  J.L. Leupp
Graduate Assistant/s:  

C.
Summary of Research

Summary

Our objective was to determine factors influencing the sale price of feeder calves from North Dakota, South Dakota and Montana auction markets. Data were collected at three auction markets in North Dakota and two auction markets each in South Dakota and Montana in fall 2007 (59,855 calves; 531 ± 2 pounds of average weight; three sales per market) and winter 2008 (39,454 calves; 625 ± 5 pounds of average weight; three sales per market). Data were collected during the same weeks in each state to reduce confounding effects of fluctuations in market patterns. The following data were collected for each lot of calves sold: lot size, sex, weight, breed description, vaccination history, implant status and natural program qualification.
In the fall, producers who sold calves in lot sizes of 21 or more head received greater (P < 0.001) prices when compared with producers who sold calves in lots of 20 or fewer head. Calves sold in lot sizes of 11 to 20 were priced greater (P ≤ 0.04) than calves sold in lot sizes of 10 or fewer. Lot sizes of six to 10 received greater (P < 0.001) prices than lot sizes of five or fewer head.
The price for steers was $9.68/hundredweight (cwt) greater (P < 0.001) than for heifers. The price for black cattle was greater (P < 0.001) than prices received for mixed-color groups, red or white cattle. Mixed-color and red cattle were priced similarly (P = 0.55); however, mixed-color cattle tended (P = 0.06) to sell for greater prices than white cattle. Red and white cattle were priced similarly (P = 0.17). Calves sold with a seven-way clostridial, four-way viral and Pasteurella vaccines were priced greater (P < 0.001) than calves vaccinated with a four-way viral vaccine only or no vaccination history. Price received for calves vaccinated with a four-way viral vaccine was greater (P < 0.001) than calves with no vaccination history.

No differences (P ≥ 0.11) in price were observed for implant status or natural program-qualified calves. In winter, the price received for lot sizes of 21 or more and 11 to 20 were priced similarly (P = 0.17) but were greater (P ≤ 0.04) than lots of 10 or fewer head. Lot sizes of six to 10 were priced greater (P < 0.001) than lots of five or fewer head. The price for steers was $8.99/cwt greater (P < 0.001) than heifers. The price for black cattle was greater (P < 0.001) than all other colors of cattle. Mixed and red cattle were priced similarly (P = 0.61) but greater than (P ≤ 0.05) white cattle. Vaccinated calves brought a greater (P < 0.001) price than calves with no vaccination history. No differences (P ≥ 0.24) in price were observed for implant status or natural program-qualified calves. Data suggest feeder calf price is dependent on multiple factors. Selling calves in larger lot sizes with vaccinations is economically advantageous.

Materials and Methods

Data were collected from three sale barns in North Dakota and two sale barns each in South Dakota and Montana (seven sale barns total) during the weeks of Oct. 29, Nov. 5 and Nov. 12, 2007 (fall), when most calves sold were freshly weaned. The three auction markets in North Dakota were Napoleon Livestock, Napoleon; Kist Livestock, Mandan; and Stockmen’s Livestock, Dickinson. The two auction markets in South Dakota were Faith Livestock, Faith; and Philip Livestock Auction, Philip. The two auction markets in Montana were PAYS Auction Yard, Billings; and Miles City Livestock Commission Co., Miles City. Data were collected at the same auction markets during the weeks of Jan. 7, Jan. 14, and Jan. 21, 2008 (winter). University representatives were present at each sale and collected the following for each lot of calves sold: lot size, sex, weight, hide color, health programs, vaccination history, use of deworming products, implant status, natural program qualification, source and age verification status, and beef quality assurance (BQA) status. 

Lot sizes were categorized into groups of  21 or more calves, 11 to 20 calves, six to 10 calves and five or fewer calves. Lots of calves sold were split into four color categories. Categories used for color were black, red, white and mixed-color pens. Lots were categorized based on 75 percent of one lot having a predominant color. For example, a lot having four black calves and one red calf would be categorized as a black lot. A lot having two black calves and three red calves would be categorized as a mixed-color lot. Three categories for vaccination status were used: 1) calves receiving a seven-way clostridial vaccination plus four-way viral vaccination plus Pasteurella vaccination (741 vaccination program), 2) four-way viral vaccination only or 3) calves with no vaccination history or having only a seven-way clostridial vaccination. 

Results

Data are presented as fall sales (October and November 2007; Table 1) and winter sales (January 2008; Table 2). 

Fall Sales
During fall 2007, 59,855 beef calves were sold in 5,360 lots (Table 1). The average weight was 531 pounds, with a price slide of $7.10/cwt.

Lot size affected (P < 0.001) calf price. Calves sold in lot sizes of 21 or more calves were worth $114.95/cwt, which was greater (P < 0.001) than lot sizes of 11 or fewer head. Calves sold in lot sizes of 11 to 20 were priced greater (P = 0.04) than lot sizes of six to 10 ($113.44 vs. $112.65/cwt, respectively). Calves sold in lot sizes of five or fewer sold for less (P < 0.001; $108.63/cwt) than larger lot sizes. 
As expected, calf sex influenced (P < 0.001) sale price. Prices for steer calves were greater (P < 0.001) than prices for heifer calves ($117.26/cwt vs. $107.58/cwt, respectively). 

An effect (P ≤ 0.001) of color was observed in the fall. Black cattle sold for $114.20/cwt, which was more than (P < 0.001) for the other colors of cattle. The price for black cattle was greater (P < 0.001) than prices received for mixed, red or white cattle. Mixed-color and red cattle were priced similarly (P = 0.55; $112.09/cwt); however, mixed-color tended (P = 0.06) to sell for greater prices than white cattle ($112.21 vs. $111.30/cwt, respectively). Red and white cattle were priced similarly (P = 0.17) and averaged $111.63/cwt. An effect (P < 0.001) of vaccinations was observed for calves sold in the fall. Calves vaccinated with the 741 vaccination program were priced greater (P < 0.001) than other vaccinated or nonvaccinated calves. Producers who marketed calves with a four-way viral vaccine received greater (P < 0.001) prices than producers who marketed calves with no vaccination history ($112.76 vs. $110.57/cwt, respectively). 

In the fall, prices did not differ (P = 0.11) for calves that qualified for a natural program. Similarly, implant status did not affect (P = 0.45) prices producers received in the marketplace. Insufficient lots sold as source and age verified and BQA certified in the fall prevented determination of the value of those attributes.

Winter Sales
In winter 2008, 39,454 calves were sold in 3,902 lots (Table 2). The average weight was 625 pounds, with a price slide of $6.20/cwt.

Lot size had an effect (P < 0.001) on calf price during the winter. Calves sold in large lot sizes of 21 or more and 11 to 20 were priced similarly (P = 0.17) but greater than smaller lot sizes (six or fewer head). Calves sold in lot sizes of six to10 were priced greater (P < 0.001) than calves sold in lot sizes of five or fewer head ($100.81 vs. $97.29/cwt, respectively). 

Calf sex had an effect (P < 0.001) on price. Steer calves sold for $8.99/cwt more (P < 0.001) than heifer calves ($104.96 vs. $95.97/cwt, respectively). 

Color influenced (P < 0.001) calf sale price in the winter months. Black cattle received greater (P < 0.001) prices than other colors of cattle. Mixed-color and red cattle were priced similarly (P = 0.61) and sold for $100.25/cwt, which was greater (P ≤ 0.05) than white cattle ($99.32/cwt). 
An effect (P < 0.001) of vaccinations was observed for calves sold in the fall. Calves vaccinated with the 741 vaccination program tended (P = 0.07) to be priced greater than calves vaccinated with a four-way viral vaccine. Calves that received vaccinations were priced greater (P < 0.001) than calves with no vaccination history ($100.90 vs. $99.59/cwt, respectively). 
In the winter, prices did not differ (P = 0.24) for calves that qualified for a natural program and implant status did not affect (P = 0.74) prices producers received in the marketplace. Insufficient lots sold as source and age verified and BQA certified in the fall prevented determination of the value of those attributes.

These data suggest that the price received for feeder calves in North Dakota, South Dakota and Montana is dependent on multiple factors. Selling vaccinated calves in larger lot sizes seems to be economically advantageous. 

Table 1. Factors influencing price of North Dakota, South Dakota and Montana calves during fall 2007.

	Factor
	Number of lots
	Lot price1
	Price premium2
	P-value

	Lot size
	
	
	
	<0.001

	 ≥ 21
	745
	114.95a
	6.32
	

	 11–20
	819
	113.44b
	4.81
	

	 6–10
	1,007
	112.65c
	4.02
	

	 ≤ 5
	2,789
	108.63d
	0.00
	

	Calf sex
	
	
	
	<0.001

	 Steers
	2,815
	117.26a
	9.68
	

	 Heifers
	2,545
	107.58b
	0.00
	

	Color
	
	
	
	<0.001

	 Black, BWF3
	3,369
	114.20a
	2.90
	

	 Mixed
	745
	112.21b
	0.91
	

	 Red, RWF4
	757
	111.96b
	0.66
	

	 White
	489
	111.30b
	0.00
	

	Vaccinations
	
	
	
	<0.001

	 7415
	1,515
	113.93a
	3.36
	

	 4-way viral
	1,291
	112.76b
	2.19
	

	 No vaccinations6
	2,554
	110.57c
	0.00
	

	Natural
	
	
	
	0.11

	 Yes
	478
	112.74
	0.64
	

	 No
	4,882
	112.10
	0.00
	

	Implants
	
	
	
	0.45

	 Yes
	81
	112.78
	0.72
	

	 No
	5,279
	112.06
	0.00
	

	
	
	
	
	

	Base weight7
	5,360
	
	-0.071
	<0.001

	Base weight (quadractic)
	5,360
	
	0.0001
	<0.001


1Different superscripts within factor differ at P ≤ 0.05.
2Price/hundred pounds.

3BWF = black, white face.

4RWF = red, white face.

5741 = 7-way clostridial plus 4-way viral plus Pasteurella.

6No vaccination history, but may have 7-way clostridial. 

7Mean base weight of all lots (531 lb.) – base weight of each lot.

Table 2. Factors influencing price of North Dakota, South Dakota and Montana calves during winter 2008.

	Factor
	Number of lots
	Lot price1
	Price premium2
	P-value

	Lot size
	
	
	
	<0.001

	 ≥ 21
	514
	102.17a
	4.88
	

	 11–20
	521
	101.60a
	4.31
	

	 6–10
	733
	100.81b
	3.52
	

	 ≤ 5
	2,134
	97.29c
	0.00
	

	Calf sex
	
	
	
	<0.001

	 Steers
	2,097
	104.96a
	8.99
	

	 Heifers
	1,805
	95.97b
	0.00
	

	Color
	
	
	
	<0.001

	 Black, BWF3
	2,191
	102.04a
	2.72
	

	 Mixed
	634
	100.34b
	1.02
	

	 Red, RWF4
	718
	100.16b
	0.84
	

	 White
	357
	99.32c
	0.00
	

	Vaccinations
	
	
	
	<0.001

	 7415
	1,162
	101.17a
	1.58
	

	 4-way viral
	893
	100.63a
	1.04
	

	 No vaccinations6
	1,847
	99.59b
	0.00
	

	Natural
	
	
	
	0.24

	 No
	3,742
	100.79
	0.64
	

	 Yes
	160
	100.15
	0.00
	

	Implants
	
	
	
	0.74

	 No
	3,783
	100.57
	0.21
	

	 Yes
	119
	100.36
	0.00
	

	
	
	
	
	

	Base weight7
	3,902
	
	-0.062
	<0.001

	Base weight (quadractic)
	3,902
	
	0.0001
	<0.001


1Different superscripts within factor differ at P ≤ 0.05.
2Price/hundred pounds.

3BWF = black, white face.

4RWF = red, white face.

5741 = 7-way clostridial plus 4-way viral plus Pasteurella.

6No vaccination history, but may have 7-way clostridial. 

7Mean base weight of all lots (625 lb.) – base weight of each lot.

D.
Application of results

The data was presented at field days and producer meetings.

E.
Future Research 

None planned.
F. 
References or Publications (if necessary, use Journal of Animal Science format)

NCERA-087 Objective 3:  Development of profitable, environmentally sound, cow-calf production systems which encourage efficient use of feed resource in cow-calf operations.

Project 1. Cost-effective Alternative Forages for Winter Grazing

A.
Objective(s)

The objective of this research was to evaluate the economic potential of annual forages as alternatives for fall and early winter grazing in North Dakota.  

B.
Personnel Contributing to Project

Staff Member/s:  G. P. Lardy and K. K. Sedivec
Research Techician:  D. L. Whitted

Graduate Assistant/s:  B. W. Neville 
C.
Summary of Research

Summary: The objective of this research was to evaluate the economic potential of annual forages as alternatives for fall and early winter grazing in North Dakota.  Three different annual forages were tested over 2 years.  Treatments were: 1) Café which was a mixture of multiple annual species, 2) foxtail millet, 3) turnips, and control 4) native range.  Cattle performance, forage production, and forage quality data was collected in both 2007 and 2008.  There were no differences in animal performance in either year of this study.  As such, the focus of this paper is on the forage production and economics.  Grazing costs on a ($/hd/d) basis show that turnips are consistently the least expensive forage tested in this research, averaging $0.83/hd/d over the two years.  However, foxtail millet shows promise if adequate forage production can be obtained, as in the case of 2007 when our grazing cost was $0.76/hd/d on this treatment.  The low stocking rate (0.3hd/ac) required for proper management make grazing native range in the winter more expensive compared to grazing annuals like turnips or foxtail millet.  Annual mixtures such as the Café treatment require additional research to increase forage production and decrease seed costs in order to be more economically viable.  Annual forages with low input costs and good forage production will increase the cost-effectiveness of winter grazing systems.
Procedures

Forage establishment

  2007 season.  Seeding of annual forages occurred on 13-July.  Seeding rates for foxtail millet and turnips were 20 and 3.5 lb/ac, respectively.  The cafeteria treatment (café) was seeded with a seed mixture containing 20, 15, 4, 1, 1, and 0.5 lb/ac for soybean, cowpea, foxtail millet, sunflower, radish, and turnip respectively.  Fertilizer at 50 lb/ac (1/2 urea, 1/2 N 11: P 52) was applied at time of seeding.  Rainfall events totaled 2.99, 3.95, 2.02, and 1.5 in/month for July, August, September, and October respectively (NDAWN, 2009).  Forage sampling for production data was conducted on 4-Oct prior to grazing.  
2008 season.  In 2008 one-half of each paddock was planted to forage barley which was to be removed as a hay crop prior to seeding of the winter annuals.  Two varieties of barley were used ‘Stockford’ and ‘Hayes’, each representing ¼ of the total paddock.  Barley was seeded (100 lbs/ac) in early May, and was swathed and baled in early July.  Prior to harvest, ten 0.25 m2 plots were clipped for each variety in each paddock.   Total DM forage production as well as nutrient analysis was subsequently obtained from these samples.  

Seeding of annual forages for grazing occurred on 27-July.  Seeding rates for foxtail millet and turnips were 20 and 3 lb/ac, respectively.  The cafeteria treatment (café) was seeded with a seed mixture containing 15, 4, 1.5, 1, 1, and 1.0 lbs/ac of triticale, sorghum, red clover, sunflower, radish, and turnips, respectively.  Fertilizer at 50lb/ac urea was applied at time of seeding.  Rainfall events totaled 0.13, 5.01, 2.91, 2.44, 2.87, and 3.22 in/month for May, June, July, August, September, and October, respectively (NDAWN, 2009).  

Forage sampling for production data was conducted on 6-Oct prior to grazing.  All forage samples were analyzed for crude protein, acid and neutral detergent fiber, calcium, phosphorus, and in vitro organic mater and dry matter disappearance.

Economic analysis
 

Rental and custom rates were used to calculate cost of forage establishment for an economic comparison.  The land rental rates used were $14.90 and $16.50/ac for non-irrigated pasture, as well as $27.10 and $30.40/ac for non-irrigated cropland in 2007 and 2008, respectively (NASS, 2008).  Custom rates for tillage, drilling, and fertilizer application were determined from NASS (2007). 

Results and Discussion

There were no differences in animal performance in either year of this study.  As such, the focus of this paper is on the forage production and economics.  The variable and fixed costs that will serve as our basis for comparison are outlined in Table 1.   Seed and fertilizer costs increased from 2007 to 2008, for example foxtail millet seed increased in cost by 30% and turnip seed increased by 138% over the 2007 values.  The cost of the café mixture decreased in price.  This was due to differences in species included in the mix (elimination of soybeans and cowpeas, and inclusion of sorghum, red clover, and triticale in 2008).  The reason for the change in café mixture composition was based on forage production and cost of seed.  Forage production for foxtail millet decreased from 2007 to 2008 which was likely caused by the later seeding date in 2008.  Differences in forage production of the turnip treatment are mostly related to the variety of turnip planted.  In 2007 purple top turnips were planted and the resulting biomass was contained mainly in the turnip bulb. However, in 2008 ‘Pasja’ turnips were planted.  Pasja turnips have substantially smaller bulbs and produce more foliage making them better suited for grazing applications.

Grazing costs on a ($/hd/d) basis show that turnips are consistently the least expensive forage tested in this research, averaging $0.83/hd/d over the two years.  However, foxtail millet shows promise if adequate forage production can be obtained, as in the case of 2007 when our grazing cost was $0.76/hd/d on this treatment.  Changing the forage composition of the café treatment helped lower grazing costs, but further increases in forage production are needed to make this option viable for cattle owners.  The low stocking rate (0.3hd/ac) required for proper management make grazing native range in the winter more expensive compared to grazing annuals like turnips or foxtail millet. 

The use of forage barley in a double-cropping system had mixed results.  The hay produced was good quality (10.7% CP) and the production was adequate (4,370 lbs/ac; DM basis; Table 3).  The calculated net income was $50.47 and $33.04/acre for Hayes and Stockford varieties, respectively based on a $60/ton value for the forage barley.  However, barley regrowth did impact our winter annual crops.  Regrowth of forage barley dramatically decreased the production of our winter annual forages compared to the areas which were left unplanted.  Future research will investigate the impact spraying herbicides to kill any barley regrowth will have on mitigating these affects; and if successful the double cropping system may become the preferred management system from an economical point of view.
	Table 1. Input costs ($/ac) and grazing cost ($/hd/d) for grazing various annual grazing systems in 2007 and 2008

	
	2007
	
	2008

	item
	Café
	Millet
	Turnips
	Native Range
	
	Café
	Millet
	Turnips
	Native Range

	Variable costs, $/ac
	
	
	
	
	
	
	
	

	Seed
	16.77
	9.60
	  3.15
	-
	
	15.10
	12.48
	  7.50
	-

	Other1
	-
	-
	  5.40
	-
	
	-
	-
	  4.40
	-

	
	
	
	
	
	
	
	
	
	

	Fixed costs, $/ac
	
	
	
	
	
	
	
	

	Land Rent
	27.10
	27.10
	27.10
	14.90
	
	30.40
	30.40
	30.40
	16.50

	Farming2
	13.38
	13.38
	13.38
	-
	
	13.38
	13.38
	13.38
	-

	Fertilizer3
	  4.38
	  4.38
	  4.38
	-
	
	12.50
	12.50
	12.50
	-

	
	
	
	
	
	
	
	
	
	

	Total cost, $/ac
	61.63
	54.46
	53.41
	14.90
	
	71.38
	68.76
	68.18
	16.50

	
	
	
	
	
	
	
	
	
	

	Stocking rate, hd/ac
	0.8
	1.7
	1.5
	0.3
	
	1.2
	1.2
	2.0
	0.3

	
	
	
	
	
	
	
	
	
	

	Grazing cost, $/hd/d4
	1.81
	0.76
	0.84
	1.17
	
	1.47
	1.43
	0.83
	1.24

	1 Cost of oat straw provided to prevent digestive upset.

2 Farming = Field cultivation, drilling, and fertilizer application (Custom Rate for West-Central ND; NASS, 2007)

3 Fertilizer = 25lb/ac urea & 25lb/ac 11:52 applied (2007), and 50lbs/ac urea applied (2008)


4 Grazing cost = (Total cost ($/ac) * acres/animal) / number of days grazed
	Table 2. Average production (lbs/acre; DM basis) of forage in various annual grazing systems in 2007 and 2008

	
	Forage Production (lb/ac)1

	item
	2007
	
	2008

	Café
	1,893
	
	2,822

	Millet
	5,058
	
	3,103

	Turnips2
	1,956
	
	4,099

	Native Range
	2,709
	
	2,504

	1 Based on clipping data from early October

2 Total production of foliage only.


	Table 3. Input cost, net income, forage production and quality of two varieties of forage barley

	
	Variety

	
	Hayes
	
	Stockford

	Input Costs
	
	
	

	Seed cost, $/lb
	  0.27
	
	  0.38

	Land rent, $/ac
	30.40
	
	30.40

	Drilling, $/ac
	  7.95
	
	  7.95

	Swathing, $/ac
	  7.97
	
	  7.97

	Baling, $/bale
	  6.57
	
	  6.57

	
	
	
	

	Total cost, $/ac
	94.34
	
	      104.03

	Net income, $/ac2
	50.47
	
	33.04

	
	
	
	

	Forage production, lb/ac DM
	     4490
	
	     4250

	
	
	
	

	Nutrient analysis, %
	
	
	

	CP
	10.8
	
	10.7

	NDF
	60.1
	
	59.2

	ADF
	32.3
	
	32.0

	IVDMD
	76.2
	
	76.4

	Ca
	  0.4
	
	  0.5

	P
	  0.3
	
	  0.3

	1 Rental and custom rates obtained from (NASS, 2007 and NASS, 2008)

2 Net income = (AsFed Forage production (ton/ac) * $60/ton) – Total Costs ($/ac) of inputs


D.
Application of results

The data was presented at field days and producer meetings.

E.
Future Research 

Additional research will continue in the fall of 2009 to determine impacts on soil health.  In addition, alternative mixtures of annuals are being tested in plot work at other locations.

F. 
References or Publications (if necessary, use Journal of Animal Science format)

NCERA-087 Objective 3:  Development of profitable, environmentally sound, cow-calf production systems which encourage efficient use of feed resource in cow-calf operations.

Project 2. Effects of corn condensed distillers solubles supplementation on dry-matter intake, performance, rate and site of digestion, and ruminal fermentation in steers fed moderate-quality forages 

A.
Objective(s) The objectives of this study were to evaluate the effects of amount and feeding method of corn condensed distillers solubles (CCDS) supplementation on dry-matter intake (DMI), site of digestion and ruminal fermentation in cannulated steers when fed moderate-quality forages.
B.
Personnel Contributing to Project

Staff Member/s:  G.P. Lardy, M.L. Bauer, and J.S. Caton

Research Techician:  T.C. Gilbery and J.L. Leupp
Graduate Assistant/s:  L.R. Coupe, A.M. Meyer
C.
Summary of Research

Summary

Five ruminally and duodenally cannulated steers (1,664 ± 149.9 pounds initial body weight [BW]) were used in a 5 x 5 Latin square to evaluate the effects of corn condensed distillers solubles (CCDS; 20.4 percent CP, 15.6 percent fat, 1.2 percent phosphorus, 1.2 percent sulfur; DM basis) supplementation on intake, site of digestion and ruminal fermentation when fed moderate-quality forage. Steers were offered ad libitum forage (8.2 percent CP, 73.6 percent neutral detergent fiber [NDF], 47.6 percent acid detergent fiber [ADF], DM basis); which was a mixture of 40 percent mature bluestem hay and 60 percent mixed grass alfalfa hay. Steers were penned individually during each seven-day adaptation period then placed in individual metabolism stalls during each seven-day collection period.
Treatments were arranged in a 2 x 2 + 1 factorial design; main effects were CCDS feeding method (mixed vs. fed separately) and level of CCDS (0.2 percent vs. 0.4 percent BW). The resulting five treatments were a negative control (no supplement), 0.2 percent BW CCDS mixed with the forage, 0.4 percent BW CCDS mixed with the forage, 0.2 percent BW CCDS fed separately and 0.4 percent BW CCDS (DM basis) fed separately.
Supplementation with CCDS increased (pounds/day [lb/d]; P = 0.04) total DM and OM intake compared with the control. Steers fed 0.4 percent BW CCDS had increased (lb/d; P = 0.04) total DM and OM intake compared with steers fed 0.2 percent BW CCDS. Total tract OM digestion increased (P = 0.01) in steers fed 0.4 percent BW CCDS compared with 0.2 percent BW CCDS. Apparent and true ruminal CP digestion was increased (P = 0.05) in supplemented steers and those fed 0.4 percent BW CCDS. Control steers had increased (P = 0.03) total tract NDF and ADF digestion compared with supplemented steers. Steers fed CCDS separately had increased (P < 0.03) total tract NDF and ADF digestion compared with steers fed mixed diets. Steers fed 0.4 percent BW CCDS had decreased (P = 0.04) ruminal pH compared with steers fed 0.2 percent BW CCDS.
No treatment effects were observed for ruminal fill, fluid dilution rate or microbial efficiency (P ≥ 0.17). Results of this study suggest that CCDS supplementation increases total DM and OM intake as well as CP digestion but has minimal effects on fiber utilization and microbial efficiency in steers fed moderate-quality forages.

Materials and Methods

Animals and Diet. Five ruminally and duodenally cannulated Holstein steers were used in a 5 x 5 Latin square. Steers were offered ad libitum amount of a basal diet consisting of a mixture of 40 percent mature bluestem hay and 60 percent chopped mixed grass alfalfa hay (Table 1). Treatments consisted of a negative control (CON, no supplement), 0.2 percent BW CCDS mixed with the forage (DM basis), 0.4 percent BW CCDS mixed with the forage, 0.2 percent BW CCDS supplement fed separately and 0.4 percent BW CCDS fed separately. Mixed rations consisted of 1:0.55 forage to CCDS for the 0.2 percent mixed diet and 1:1.1 for the 0.4 percent mixed diet (as-fed basis). Steers fed CCDS separately were given one hour to consume the CCDS after which any remaining CCDS was dosed intra-ruminally. Orthogonal contrasts were used to separate means and included control vs. supplemented treatments, mixed diets vs. CCDS fed separately, 0.4 percent CCDS vs. 0.2 percent CCDS and the interaction of method of feeding x concentration of CCDS.
Results 

The study found a tendency (P = 0.08) for a feeding method x CCDS concentration interaction for forage DMI (lb/d, Table 2). Forage DMI increased when increasing CCDS was mixed with the forage but decreased when CCDS was fed separately. By design, CCDS DMI increased (P < 0.01) in supplemented steers compared with control and in steers fed high versus low treatments. However, an increase (P < 0.01) in CCDS DMI occurred in steers fed CCDS separately compared with those fed mixed diets. Total DMI (lb/d) was increased (P = 0.04) in supplemented steers compared with control steers. Total DMI (lb/d) was greater (P = 0.04) in steers fed 0.4 percent BW CCDS than those steers fed 0.2 percent BW CCDS. However, no differences (P > 0.35) were noted when forage or total intake was expressed as a percentage of BW. 

Concentrations of ammonia (NH3) (3.89 ± 0.72 millimolar [mM]) and total volatile fatty acid (VFA) (71.3 ± 6.2 mM) were not affected (P > 0.17) by treatment (Table 3). Ruminal pH (6.74 ± 0.09) was decreased (P = 0.04) in steers fed 0.4 percent BW CCDS compared with steers fed 0.2 percent BW CCDS, whereas ruminal pH was not different between the control and supplemented treatments (P = 0.12). Molar proportion of acetate was reduced (P = 0.02) in supplemented steers compared with the control, whereas molar proportion of butyrate was increased in supplemented steers (P < 0.01) and those fed 0.4 percent BW CCDS (P = 0.01). Molar proportion of propionate tended to be greater in supplemented steers (P = 0.06), steers fed CCDS separately (P = 0.05) and steers fed 0.4 percent BW CCDS (P = 0.07). The acetate to propionate ratio was decreased (P < 0.01) in supplemented steers and was increased (P < 0.01) in steers fed mixed diets. 

Apparent ruminal, true ruminal and intestinal digestion of OM were not affected (P > 0.22) by treatments (Table 4). Total tract digestion was increased (P = 0.01) in steers fed 0.4 percent BW CCDS compared with steers fed 0.2 percent BW CCDS. Apparent ruminal, true ruminal and total tract CP digestion increased (P < 0.01) in supplemented steers compared with control-fed steers, whereas intestinal CP digestion was decreased (P < 0.01) in supplemented steers. Steers fed 0.4 percent BW CCDS had increased apparent ruminal (P = 0.01), true ruminal (P = 0.05) and total tract (P < 0.01) CP digestion compared with steers fed 0.2 percent BW CCDS. However, steers fed 0.4 percent BW CCDS had decreased (P = 0.04) intestinal CP digestion. Microbial efficiency was not affected (P = 0.21) by treatments and averaged 14.8 ± 5.7 grams of microbial nitrogen per kilogram (N/kg) of OM truly fermented. Total tract digestion of NDF and ADF was decreased (P < 0.03) with CCDS supplementation. 

Implications

Supplementation of CCDS increases forage DMI. Supplementation of CCDS can provide added protein and energy to moderate-quality forages to maintain acceptable production levels. Supplementation of CCDS increases digestion and utilization of CP but has minimal effects on fiber digestion and microbial efficiency. 
	Table 1. Analyzed nutrient content of forage and corn condensed distillers solubles (CCDS).

	Item
	Forage1
	CCDS2

	DM, %
	87.7
	33.6

	
	%, DM Basis

	Fat
	ND3
	15.6

	Ash
	6.5
	6.9

	CP
	8.2
	20.4

	NDF
	73.6
	 ND

	ADF
	47.6
	 ND

	Ca
	0.6
	0.1

	P
	0.1
	1.2

	S
	ND
	1.2

	1Forage consisted of 40% mature bluestem hay and 60% mixed grass alfalfa hay.
2CCDS = corn condensed distillers solubles.
3ND = not determined.


	Table 2. Effects of corn condensed distillers solubles (CCDS) supplementation on DMI, ruminal fill and fluid dilution rate

 in steers consuming a forage-based diet.



	
	Treatment1
	
	
	Contrast2

	Item
	CON
	0.2%

MIX
	0.4%

MIX
	0.2%

SEP
	0.4%

SEP
	SEM3
	P-Value4
	CON vs. SUP
	MIX vs. SEP
	HIGH vs. LOW
	METH x LEV

	Forage DM intake 
	
	
	
	
	
	
	
	
	
	
	

	Lb./d
	14.9
	13.2
	14.2
	13.8
	11.1
	0.66
	0.130
	0.123
	0.232
	0.381
	0.081

	% of BW
	0.80
	0.77
	0.95
	0.70
	0.57
	0.14
	0.349
	0.689
	0.104
	0.847
	0.242

	CCDS DM intake, lb./d
	0.00
	2.05
	5.25
	3.55
	6.92
	0.44
	<0.001
	<0.001
	0.003
	<0.001
	0.828

	Total intake
	
	
	
	
	
	
	
	
	
	
	

	lb./d
	14.9
	15.3
	19.4
	17.4
	18.0
	1.68
	0.043
	0.041
	0.736
	0.038
	0.111

	% of BW
	0.81
	0.89
	1.31
	0.93
	0.98
	0.20
	0.422
	0.312
	0.469
	0.238
	0.347

	Ruminal DM fill, % of BW
	16.36
	11.25
	11.96
	9.29
	9.98
	2.73
	0.315
	0.052
	0.431
	0.778
	0.997

	Fluid dilution rate, %/h
	9.17
	12.04
	12.01
	9.51
	11.42
	1.18
	0.173
	0.089
	0.148
	0.372
	0.361

	1CON = forage only, 0.2%; MIX = forage mixed with 0.2% BW CCDS, 0.4%; MIX = forage mixed with 0.4% BW CCDS, 0.2%; SEP = forage with 0.2% BW CCDS fed separately, 0.4%; MIX = forage with 0.4% BW CCDS fed separately.

2CON vs. SUP = control treatment vs. all supplemented treatments; MIX vs. SEP = forage and CCDS mixed vs. forage and CCDS fed separately; HIGH vs. LOW = 0.4% BW CCDS vs. 0.2% BW CCDS; METH x LEV = method of feeding (mixed or fed separately) by level interaction.
3n = 5 observations.

4Probability value for the F-test of overall treatment.




	Table 3. Effects of corn condensed distillers solubles (CCDS) supplementation on ruminal pH, NH4 concentration and VFA concentration

 in steers consuming a forage-based diet.

	
	Treatment1
	
	P-value4
	Contrast2

	Item
	CON
	0.2%

MIX
	0.4%

MIX
	0.2%

SEP
	0.4%

SEP
	SEM3
	Trt
	Time
	Trt x Time
	CON vs. SUP
	MIX vs. SEP
	HIGH vs. LOW
	METH x LEV

	pH
	6.80
	6.77
	6.64
	6.77
	6.72
	0.09
	0.092


	0.010
	0.168
	0.120
	0.407
	0.042
	0.343

	NH3, mM
	3.08
	4.66
	4.20
	3.27
	4.26
	0.72
	0.173


	<0.001
	0.019
	0.093
	0.611
	0.207
	0.172

	Total VFA, mM
	73.2
	70.4
	75.5
	69.7
	67.7
	6.18
	0.231
	0.017
	0.047
	0.388
	0.102
	0.529
	0.168

	VFA, mol/100mol
	
	
	
	
	
	
	
	
	
	
	
	
	

	Acetate
	57.7
	53.7
	51.6
	53.7
	49.7
	6.63
	0.078
	<0.001
	0.947
	0.016
	0.602
	0.117
	0.590

	Propionate
	12.7
	13.0
	14.0
	14.2
	15.9
	1.93
	0.048
	<0.001
	<0.001
	0.062
	0.048
	0.070
	0.666

	Butyrate
	4.1
	7.0
	9.0
	7.0
	8.6
	0.97
	<0.001
	<0.001
	0.002
	<0.001
	0.819
	0.007
	0.733

	Acetate:

Proprionate5
	4.6
	4.1
	3.8
	3.8
	3.3
	0.12
	<0.001
	<0.001
	0.006
	<0.001
	0.003
	0.001
	0.495

	1CON = forage only, 0.2%; MIX = forage mixed with 0.2% BW CCDS, 0.4%; MIX = forage mixed with 0.4% BW CCDS, 0.2%; SEP = forage with 0.2% BW CCDS fed separately, 0.4%; MIX = forage with 0.4% BW CCDS fed separately.

2CON vs. SUP = control treatment vs. all supplemented treatments; MIX vs. SEP = forage and CCDS mixed vs. forage and CCDS fed separately; HIGH vs. LOW = 0.4% BW CCDS vs. 0.2% BW CCDS; METH x LEV = method of feeding (mixed or fed separately) by level interaction.
3n = 5 observations.

4Probability value for the F-test of overall treatment.

5Ratio of acetate to propionate. 




	Table 4. Effects of corn condensed distillers solubles (CCDS) supplementation on OM, CP, NDF and ADF digestion in steers 

consuming a forage-based diet.

	
	Treatment1
	
	
	Contrast2

	Item
	CON
	0.2%

MIX
	0.4%

MIX
	0.2%

SEP
	0.4%

SEP
	SEM3
	P-value4
	CON vs. SUP
	MIX vs. SEP
	HIGH vs. LOW
	METH x LEV

	OMI, lb/d
	13.9
	14.2
	18.0
	16.2
	16.8
	1.57
	0.046
	0.044
	0.643
	0.040
	0.117

	OM digestion, % of intake
	
	
	
	
	
	
	
	
	
	
	

	Apparent ruminal
	40.6
	39.2
	45.1
	40.6
	49.9
	8.00
	0.259
	0.499
	0.420
	0.068
	0.676

	True ruminal
	54.0
	54.5
	60.8
	55.9
	63.1
	6.3
	0.223
	0.250
	0.586
	0.059
	0.890

	Intestinal
	10.9
	12.8
	13.1
	13.6
	14.4
	3.0
	0.773
	0.277
	0.597
	0.786
	0.913

	Total tract
	49.9
	52.0
	57.3
	50.5
	64.3
	5.9
	0.036
	0.110
	0.402
	0.011
	0.209

	CP digestion, % intake
	
	
	
	
	
	
	
	
	
	
	

	Apparent ruminal
	-54.1
	-16.0
	-0.3
	-27.9
	3.5
	1.7
	0.003
	<0.001
	0.615
	0.014
	0.340

	True ruminal
	26.0
	43. 9
	50.54
	37.4
	50.5
	9.0
	0.019
	0.004
	0.476
	0.052
	0.486

	Intestinal
	99.8
	73.8
	67.8
	83.5
	63.5
	12.7
	0.004
	0.001
	0.635
	0.036
	0.225

	Total tract
	43.8
	57.8
	66.7
	51.8
	67.0
	5.7
	<0.001
	<0.001
	0.363
	0.002
	0.323

	Microbial efficiency5
	14.4
	12.6
	14.4
	13.9
	11.2
	2.8
	0.214
	0.304
	0.649
	0.387
	0.066

	Digestion, % intake
	
	
	
	
	
	
	
	
	
	
	

	Total tract NDF
	51.1
	37.7
	27.6
	39.6
	44.2
	7.4
	0.011
	0.006
	0.031
	0.479
	0.075

	Total tract ADF
	48.6
	36.6
	27.1
	39.3
	45.5
	7.4
	0.022
	0.026
	0.023
	0.694
	0.078

	1CON = forage only, 0.2%; MIX = forage mixed with 0.2% BW CCDS, 0.4%; MIX = forage mixed with 0.4% BW CCDS, 0.2%; SEP = forage with 0.2% BW CCDS fed separately, 0.4%; MIX = forage with 0.4% BW CCDS fed separately.

2CON vs. SUP = control treatment vs. all supplemented treatments; MIX vs. SEP = forage and CCDS mixed vs. forage and CCDS fed separately; HIGH vs. LOW = 0.4% BW CCDS vs. 0.2% BW CCDS; METH x LEV = method of feeding (mixed or fed separately) by level interaction.
3n = 5 observations.

4Probability value for the F-test of overall treatment.

5Grams of microbial N per kilogram of OM truly fermented.




D.
Application of results

Knowledge gained from this work was used to assist producers with ration balancing, feed planning, and collaboration with ethanol producers.

E.
Future Research 

None planned at this time.

F. 
References or Publications (if necessary, use Journal of Animal Science format)

OHIO STATE UNIVERSITY

2009 ANNUAL REPORT TO NCERA-087

NCERA-087 Objective 3: Development of profitable, environmentally sound, cow-calf production systems which encourage efficient use of feed resource in cow-calf operations.

Project 1. Comparison of Management intensive grazing and continuous grazing of hill pasture by beef cattle

A. Objective

Compare forage appearance (growth) and forage disappearance (decomposition) on both continuous and rotational grazed beef cattle pasture in Ohio.

B. Personnel Contributing to Project

Staff : S. Loerch, M. Sulc, D. Barker, L. Owens

Graduate Assistant: A. Hensler

C. Summary of Research

Past research has shown that grazing management can affect both pasture growth and litter decomposition. Data was collected from a grazing trial at the North Appalachian Experimental Watershed (NAEW) in Coshocton, Ohio. A total of 35 cow-calf pairs were grazed on 42.5 acres.  The cow-calf pairs were distributed among the four pastures at approx. the same stocking rate, with two replicates per grazing treatment.  The cattle on the management intensive pastures were moved every 1-3 days or as needed based on available forage. The management intensive grassing (MIG) pastures were divided into 15 paddocks using electric fence.  

The pastures were fertilized in April and mid-June.  Pasture biomass measurements were taken using a rising plate meter (RPM) every 5-8 days on each paddock beginning 21 June 2006 and 11 April 2007. 

Forage biomass was higher in CG during spring 2006, due to hay harvest from MIG, but was similar in 2007 when no hay was made due to drought. Botanical composition was measured twice in 2006 and also in 2007. In July 2007, pastures averaged 50-55% tall fescue, 27-30 % Kentucky bluegrass, 6-8% other grass, and 4% weeds, with 10% white clover in MIG and 6% in CG. Forage decomposition rate was measured twice during the grazing season for the green and dead components of the vegetation. After 4 wks, decomposition was similar for grazing treatments, but averaged 1.8 times greater for green than dead components. 

:Forage growth in the MIG pastures exceeded animal needs in May of both years. A single cutting of hay was made each year. The hay was sufficient to support 10 cows for 34 days and 64 days for the first and second years, respectively

Cattle weight gain, calculated from 28-d weighing, was 51.2 and 61.8 kg per cow for CG and MIG, respectively. The continuously grazed calves gained 214.5 kg per calf while the MIG calves gained 219.9 kg per calf.  The cattle on MIG were able to graze 17 d longer than for CG.

NCERA-087 Objective 3: Development of profitable, environmentally sound, cow-calf production systems which encourage efficient use of feed resource in cow-calf operations.

Project 2.  The Effect of Weaning on Pasture Consumption by Beef Cows in a Four Week Period Following Weaning
A. Objective

Determine if early weaning causes cows to consume less forage than cows that go through normal weaning.
B. Personnel Contributing to Project

Staff Members: T. Turner

Student: J. Plank

C. Summary of Research

The amount of forage produced during the low forage producing summer months will often determine the number of cows that can be sustained on pasture.  Previous research has been conducted on the performance differences of early weaned (EW) and normal weaned (NW) calves. Since EW cows require fewer nutrients, the hypothesis was they would consume less forage than NW cows when grazing ad libitum on pasture.

Forty crossbred Angus x Simmental cows were used to investigate the effect of weaning systems on pasture consumption by cows in the four-week period shortly after weaning. Cows and their calves were assigned to one of two treatments. Animals in the first treatment underwent a normal weaning protocol in which the calves remained with their dams and the dams were lactating throughout the duration of the study. Animals on the second treatment underwent an early weaning protocol in which calves were weaned from their dams and the dams were not lactating throughout the study. 

Pedometers have not previously been used to aid in measuring forage consumption in scientific research. However, pedometers used in another manner have proved to be valuable in research and in industry. In a study conducted at the University of Saskatchewan, pedometers were attached to newly weaned calves to determine stress levels.  In addition, pedometers are currently used in the dairy industry as an indicator of several conditions including heat and illness. Although extremely useful for the aforementioned purposes, the use of pedometers as a proxy for forage consumption is a novel concept. 

Pedometers were attached to the cows two weeks after weaning and the total number of steps was recorded once a week for four weeks. To prevent water damage, pedometers were wrapped in multiple layers of plastic. First pedometers were labeled and placed in a snack sized sealable bag and reinforced with duct tape. A later adjustment was made and nitrile gloves were used to increase water protection. An additional label was placed on the outer surface of the glove. Pedometers were securely attached to the subjects with duct tape, and once again labeled on the outer surface.   Additionally the age of the dam, the daily mean temperature, daily total precipitation, and daily mean relative humidity were recorded. 

Before collecting official data, the total number of steps taken for each animal was recorded for one six day trial period immediately following the weaning of calves in the early weaning treatment. Pedometers were placed on the cows on July 20 and removed on July 26. Further adjustments in pedometer preparation were made to further prevent water infiltration and nitrile gloves were introduced midway through application of pedometers for the first trial period. The trial period was immediately followed by four consecutive seven day observation periods. At the conclusion of one period, pedometers were removed using surgical scissors and they were immediately replaced with new pedometers for the following period

Unfortunately, waterproofing procedures were not sufficient until perfected midway through application of pedometers for the first observation period. Data was lost from pedometers lacking this improvement. In addition, a significant amount of data was lost during the third observation period. Upon further investigation, it was discovered that the internal pendulum inside many of the pedometers was pinched, preventing proper data collection. The cause of this is unknown. In order for pedometer readings to qualify for use in analysis, pedometers had to be in working order when they were removed after each observation period. This was not always the case and these potentially jeopardized readings were not included in analysis. In combination, these complications resulted in approximately 37% of the potential measurements being lost.

Data were analyzed as repeated measures, mixed model using the MIXED procedure of SAS with the fixed effects of treatments, weeks, their interactions, and age of dams, and the random effect of dams nested within treatments, with a compound symmetry structure of the errors. 

Dams on the NW treatment walked on average 73,666 (± 1745) steps per week compared to 72,123 (± 2102) for the EW cows (P=0.53). There was a significant treatment by week interaction (P<0.001), as EW cows walked significantly less in week 2 (72,343 ± 2753) than NW cows (78,609 ± 2580). Age had a significant effect with first and second parity cows walking more (76,944 ± 2998) than third or greater parity animals (64,795 ± 1405). Although the effect of treatments was not significant across the four weeks, the significant effect during the second week suggests that a larger scale project with more experimental units and, hence, more statistical power should be performed. In addition, the validity of using pedometers as a proxy to feed consumption on pasture needs to be investigated.   In summary, the pattern of feed consumption during the second week was affected by weaning. Thus suggesting that changes in grazing practices may be warranted, and also allowing producers to better manage their pastures and possibly maintain more cows per acre of land. 

NCERA-087 Objective 4: Maintain and enhance formal and informal linkages which facilitate outreach and information sharing among committee members and with beef cattle producers in the region.

Project 1: Creation of an on-line Livestock Environmental Assurance Program (LEAP)

A. Objective

Provide a convenient method for livestock producers to obtain education and certification in environmental management programs.
B. Personnel Contributing to Project

Staff Members: S. Boyles and J Rausch

C. Summary of Research

There is a growing need for environmental education within agricultural education curriculum. Forty-eight percent of respondents in a survey of Ohio livestock producers identified manure management as the greatest environmental challenge facing their operations. The Livestock Environmental Assurance Program  (LEAP) has been created through the cooperative efforts of the Ohio Livestock Coalition (OLC), Ohio Department of Natural Resources (ODNR), Ohio Federation of Soil & Water Conservation Districts (SWCD), United States Department of Agriculture (USDA), Natural Resources Conservation Service (NRCS), Ohio EPA, and The Ohio State University Extension (OSUE). 

Best Management Practices (BMP) that minimize nutrient movement are highlighted.  The 3 sections within the curriculum address general concept of environmental management.  The following modules are included: Overall Site Evaluation, Understanding a CAFO; Broiler and Turkey Litter Management and Mortalities Disposal, Feedlot Management, Mortalities, and Egg Wash Water; Milking Center Wastewater Treatment; Silage Storage; Water management, liquid-solid separation. 

The module is located on the Ohio State University CARMEN system.  CARMEN is used to teach on-campus courses.  The module is comprised of a manual, slides, and video-based presentations.  The website also has an appendix of forms that can be used to calculate items such as manure application rates.  The producers pay a fee of $25 to access the LEAP website.  They take quizzes on the various chapters in the manual.  Upon competition of the course, they are sent a certificate from the Ohio Livestock Coalition.
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