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ABSTRACT:  Two thousand, eight hundred and ninety-eight calves from 12 ranches were individually identified to evaluate if a standardized weaning protocol following prescribed vaccinations, nutrition and 45-d of backgrounding could reduce morbidity from weaning to harvest.  Freshly weaned calves were allocated to 1) control (defined as present weaning practices which may or may not provide pre-weaning vaccinations and do not retain calves for 45 d after weaning) or 2) treatment (calves fed either 1.82 kg/d of a pellet or 0.45 kg/d of liquid supplement for 28-d containing additional levels of Cu, Zn, Mn, CP, vitamins A and E and a coccidiostat).  Ranches chose viral and clostridial vaccines.  After weaning, calves were fed in six states.  Seven of the ranches divided calves into control and treatment groups (826 and 855, respectfully) while three ranches had only treatment (n = 835) and two ranches had only control (n = 382).  Results suggested calf morbidity was reduced (P<0.05) for calves backgrounded for 45-d or longer compared to calves backgrounded less than 45 d (6 vs. 21%).  Death loss was lower (P<0.05) for 45-d backgrounded calves (0.3%) vs. calves backgrounded less than 45-d (2.4%).  Although not significant (P=0.17) calves fed the treatment pellet appeared to numerically have lower morbidities from weaning until harvest (6.3%) compared to control calves (19.5%).  Range in morbidities was 0-100% for control vs. 0.5- 20.9% for treatment.  Boosting vaccinations appeared to help reduce (P=0.17) morbidity in the feedlot (7.4% for calves that received boosters vs. 21% for calves that received a single vaccination).  Carcasses from six ranches were priced the week of harvest to compare gross income when priced either as live price, in the meat or on a grid.  No single method of marketing resulted in highest net returns.  Morbidity and death loss may be reduced when a weaning management strategy includes nutrition, proper vaccination and 45-d of backgrounding.
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Introduction

At the 1995 National Cattlemans Beef Assoc. Strategy Workshop (NCBA, 1995), the emphasis on overcoming beef's shortcomings included the following: 1) assist producers with use of selection and management techniques to produce cattle that fit customer expectations for marbling, red meat yield and weight; 2) develop a cattle identification system that facilitates data collection and information feedback and reduces reliance on hot-iron branding; 3) continue to develop and apply technology to 

enhance the quality of beef and 4) identify breeding systems that optimize production, palatability and profitability.

Source and process verification of individual cows and calves, feedlot performance and carcass characteristics is necessary for producers to establish a benchmark and effectively evaluate the potential need for adjustment of their genetics to more readily meet global consumer demands and to document food safety management practices.  Furthermore, knowing the carcass characteristics of their cattle allows producers to more effectively target niche markets. Individual tracking lends itself to using a systems approach to measure producer profitability as a result of having analyzed cow-calf, feedlot and carcass net returns.  Methods that reduce morbidity consistently and economically are needed to capture value and reward producers for their extra efforts.

Roeber (2000) reported that hot carcass weight, marbling scores and yield grades were reduced for morbid cattle treated more than once compared to cattle not treated.  Gardner et al. (1998) reported medicine costs alone accounted for 25% of the reduction in net returns with the remaining 75% due to decreased carcass value. 

This case study was conducted to determine the effects of nutrition, 45-d of backgrounding and a vaccination program in a systems approach on morbidity, mortality and carcass value of MT calves.

Materials and Methods

Twelve ranches located throughout MT were selected to compare control vs. treatment management strategies for weaning calves.  The control treatment was defined as procedures that may or may not provide pre-weaning vaccinations and generally do not retain calves for 45 d after weaning prior to sale. Seven of the ranches divided calves into control and treatment groups (826 and 855, respectfully) while three ranches had only treatment (n = 835) and two ranches had only control (n = 382).   Both treatments followed the protocol listed below: 

1. Electronic identification using EID tags so calves could be tracked from the ranch to the feedlot and finally to the packing plant.  

2. All calves were dehorned and males castrated.

3. Treatment calves had vaccinations given at least three weeks pre-weaning and boostered at weaning.  However, vaccinations were given at weaning and boostered three weeks post-weaning if necessary.  

4. Treatment calves were fed a weaning pellet (Table 1) for the first 28 days after weaning and held a total of 45 days post-weaning.

5. All calves were tracked from the ranch to feedlot where health data were collected and into the packing plant where carcass data were measured.  Calves were transported to six different states, (MT, NE, IA, KS, MN, CO) for finishing in commercial feedlots.

Means and correlations were calculated for (weaning through carcass prices) animals from six ranches.  National carcass premiums and discounts for slaughter steers and heifers (AMS, 2001) were calculated on carcass data (n=827).  Animal values were compared on a live, dressed meat, or grid basis.  Premiums and discounts were established according to hot carcass weights, yield grades, quality grades and nonconforming descriptions.  The Grid Wizard (Cattlefax, 2001) was used to determine the relative carcass values for carcasses from eight ranches (n=1276). 

Paired comparisons were analyzed with Analysis of Variance (ANOVA).  This included ranches with control and treatment (MSU protocol).  Unpaired comparisons were analyzed with General Linear Models of SAS (SAS, 2000).

Results and Discussion
Trends indicated reduced (P=0.17) morbidity  (Table 2) for treatment calves (6.3%) vs. control calves (19.5%) through feedlot finishing when the treatment protocol was followed.  Results also suggest that calf morbidity was reduced (P<0.05) for calves backgrounded 45d or longer compared to calves backgrounded less than 45 d.  Appropriate vaccination strategy also contributed to reduced (P=0.18) morbidity (7.4% vs 21% for calves receiving two or more vaccinations vs. calves receiving less than two vaccinations, respectfully) in the feedlot.  Death loss was lower (P<0.05) for backgrounded calves (.3%) compared to calves not backgrounded 45 d (2.4%). Table 2).  These results are consistent with Kelly and Janzen (1986) who indicated that the normal range of morbidity was 15-45% with a range of 0-69%.  They also reported the normal range in mortality was 1-5% with a total range of 0-15%, also consistent with results of the present study.

Average weaning weight (n=1248) from six ranches (Table 3) was 271 kg with a range of 131 kg to 384 kg.  Average daily gain (n=823) was 1.37 kg and the range was .56 kg to 2.36 kg.  Days on feed (weaning to harvest date) were 198 and the range was 93 to284.  Harvest weight (n=838) was 556 kg with a range of 416 kg to 762 kg.  Hot carcass weight (n=838) was 345 kg and the range was 257 kg to 472 kg.  Average quality grade (n=835) was 2.4 (1=prime, 2=choice, 3=select) and yield grade (n=835) was 2.66 with range of 1 to 4.  

Carcass data (n=1276) were received for eight ranches (range was 54 to 397 hd/ranch), and priced on a live, dressed meat, and grid basis (Figure 1).  Mean carcass values indicate grid pricing would have numerically benefited five ranches ($39.41/hd. over live pricing) while dressed meat pricing would have benefited three ranches ($28.08/hd over live pricing).  However, there was more variation between ranches than within ranch (P=.738) and no one method of pricing was consistently better, indicating a need to benchmark each herd for proper marketing.

Correlations of weaning weight to final weight, ADG, hot carcass weight, quality grade, yield grade, live price, dressed meat price, and grid price were all significant (P<.05) and were .51, .28, .50, .14, .14, .52, .53, and .34, respectfully.  Weaning weight to final weight and carcass weight correlations were lower than reported by Gregory et al (1999) where correlations of 200-d weight to slaughter weight and carcass weight were .59, and .58, respectfully.  However, correlation of weaning weight to quality grade was numerically higher (.14) compared to 200-d weight to marbling score (.01).  Correlations of hot carcass weight to live price (P<.0001), dressed meat (P<.0001), and grid price (P<.0001) were .94, .93, and .84, respectfully.

Implications

These results indicated a 45-d backgrounding phase and proper vaccinations appeared to reduce morbidity of calves.  Present trends also indicate reduced morbidity in the feedlot when the treatment protocol was followed.  Weaning weight was moderately correlated to carcass value and carcass value was highly dependent on the base price offered in harvest week.  Data suggest no one method of marketing was appropriate for all ranches and proper marketing was necessary to maximize gross income.  
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Table 1. Amount of nutrients provided in a weaning pellet (1.82 kg) 

or a liquid supplement (0.45 kg) for 28-d after weaninga.

Nutrient




Amount supplied/d



Crude protein



      288 grams

Crude fat



        54
grams

Crude fiber



      162
grams

Calcium


 

       14
grams

Phosphorus



       14
grams

Salt




       23
grams

Potassium



       18
grams

Vitamin A



40,000
IU/day 

Vitamin D



  4,000 
IU/day 

Vitamin E



     200 
IU/day 

Copper

  2/3 inorganic:1/3 complex

     150
mg/day 

Zinc

  2/3 inorganic:1/3 complex

     450 
mg/day 

Manganese

  2/3 inorganic:1/3 complex

     400 
mg/day 

Selenium



         3 
mg/day 

Decoquinate



     125 
mg/day 



a Pellet fed at 1.82 kg/d.  The pellet was a wheat-middlings based 

formulation. 

Table 2. The effects of management protocol on the percent morbidity of calves from weaning until

 harvest to weaning pellet, 45-d backgrounding or booster vaccinationsa.

Item                                                  Control                                 Treatment

P value


No. of head                                        1208                                         1690

No. of ranches.


       9


           10

Morbidity, %


     19.5


             6.3

   .17

   Range, min.-max., %

0-100


      .5-21

Morbidity, %

     45 d vs. < 45d


    21.0


             6

< .05

Morbidity, %

    <2 vs. 2 vaccinations

    21.0


             7.4

    .17


a Data reported are for twelve ranches 

Table 3. Performance and carcass data for six ranchesa 
	Item
	N
	Avg
	SD
	Min
	Max

	
	
	
	
	
	

	Weaning weight, kg
	1248
	272
	41.9
	131
	384

	Harvest weight, kg
	838
	556
	70.7
	416
	762

	ADG (weaning to harvest), kg
	823
	1.37
	0.24
	0.56
	2.36

	Days on feed (weaning to harvest)
	824
	198
	47.8
	93
	284

	Hot carcass weight, kg
	838
	345
	44.1
	257
	472

	Quality grade (1=prime, 2=choice, 3=select)
	835
	2.4
	0.7
	1
	3

	Yield grade
	835
	2.7
	0.5
	1
	4


a Ranches A, B, C, D, F, and H  supplied weaning weights and carcass data.

Figure 1.  Relative income per steer comparing live, carcass or grid pricing for eight ranches 
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		Bair		A		397		2.5		94.5		3.1		723		573		917		A		397		2.5		94.5		3.1		328.6363636364		260.4545454545		416.8181818182				723		573		917		328.6363636364		260.4545454545		416.8181818182

		Boehm		B		128		14.1		82.8		3.1		668		566		894		B		128		14.1		82.8		3.1		303.6363636364		257.2727272727		406.3636363636				668		566		894		303.6363636364		257.2727272727		406.3636363636

		Griffin		C		187		0		30.5		69.5		884		733		1040		C		187		0		30.5		69.5		401.8181818182		333.1818181818		472.7272727273				884		733		1040		401.8181818182		333.1818181818		472.7272727273

		Dean		D		155		1.3		98.7		0		723		568		843		D		155		1.3		98.7		0		328.6363636364		258.1818181818		383.1818181818				723		568		843		328.6363636364		258.1818181818		383.1818181818

		Kuntz		E		65		0		10.8		89.2		906		649		1068		E		65		0		10.8		89.2		411.8181818182		295		485.4545454545				906		649		1068		411.8181818182		295		485.4545454545
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		Ranch				Treat/ Cont		Raised/ Purch		No. Animals		% Treated		% Continental		Heterosis Expected		Days of Backgrounding		Feedlot Distance		weight -in-		% Treated		dead		out		Minerals prior to Weaning		Dewormer		branding shots		pre-weaning shots		weaning shots		post weaning shots		Location of Ranch		K/M

		Bales		I		C		R		174		0		0		1		45		L		453		0		0		0				1										4		M

		Bales		I		T		R		182		0.5		0		1		45		L		453		0.5		0		0				1						1		1		4		M

		Halver		J		C		R		75		0		0		0.25		0		L		672		100		1		0		1						1						1		K

		Halver		J		T		R		88		2.2		0		0.25		60		L		660		7.9		0		0		1						1		1				1		K

		Haugh		K		C		R		90		3.3		0		0.25		45		L		595		3.3		2		0		1		1										4		M

		Haugh		K		T		R		92		4.3		0		0.25		45		L		595		4.3		0		0		1		1				1		1				4		M

		Wilson		L		C		R		70		1.4		0		0		45		S										1		1		1		1		1		1		3		M

		Wilson		L		T		R		110		4.5		0		0		45		S				4.5		0		0		1		1		1		1		1		1		3		M

		Boehm		B		T		R		60		0		0		0		45		M		747		5		0		0		0						1		1				2		M

		Boehm		B		T		R		70		0		0		0		45		M		635		5.7		0		0		0						1		1				2		M

		Cooper		H		C		R		44		9.1		0		1		45		S		645		9.1		0		0		1								1		1		1

		Cooper		H		C		R		12		33.3		0		1		45		S		645		33.3		0		0		1								1		1		1

		Cooper		H		T		P		67		20.9		0		0		45		S		584		20.9		0		0										1		1		1

		Cooper		H		T		P		31		12.9		0		0		45		S		655		12.9		0		0										1		1		1

		JP		F		T		R		90		10		0.5		1		45		M		696		10		0		0		1		1						1		1		2		M

		JP		F		T		R		65		16.9		0		0		45		M		632		16.9		0		0		1		1						1		1		2		M

		JP		F		C		P		81		100		0		0.25		45		M		604		100		0		0				1								1		2		M

		JP		F		C		P		87		6		0.5		1		45		M		533		24.1		0		2								0		1		1		2

		JP		F		C		P		80				0		1		45		M		631		2.5		0		0														2

		JP		F		C		P		113		7.1		0.5		1		45		M		579		7		1		0								0		1		1		2

		Bair		A		T		R		310		0		0		0		45		S		592		5.4		0		0		1		1						1		1		5		M

		Griffin		C		T		R		207		10.6		0.5		1		45		L		676		10.6		2		1		1		1						1		1		4

		ELP		D		T		R		228		0		0.5		1		45		S		657		0		0		3		1		1						1		1		2		M

		IX		M		C		R		208		2.9		0		1		45		M		581		3.8		0		0		1								1				2		M

		Wang		G		C		R		174		9.2		0.5		1		0		M		570		9.2		3		1		1								1				4		M
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