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ABSTRACT:  The objective of this study was to determine the effects of beef cattle breed and fish oil supplementation of the finishing diet on feedlot performance and carcass characteristics of steers.  Sixteen steers (initial BW = 396.5 kg) from two breeds (8 Red Angus [RA] and 8 Tarentaise [TT]) were assigned at random to two dietary treatments in a completely randomized design experiment.  Treatments were arranged as a 2  2 factorial.  The main factors were two breeds (RA or TT) and two fish oil supplementations (0 or 3% of dietary DM).  The finishing diet contained 20% concentrate (corn and a vitamin/mineral supplement) and 80% chopped forage (50% alfalfa hay and 50% grass hay) and had 15% CP on DM basis.  The steers were fed individually via Calan gates and had ad libitum access to their diets and water and they were harvested at 524.3 kg of BW.  No interactions (P > 0.05) between steer breed and fish oil supplementation were detected for any of the measurements evaluated.  Therefore, results of the main factors were summarized.  With the exception of days on feed, feedlot performance was not affected (P > 0.05) by breed.  The TT steers tended to gain faster (1.52 vs 1.26 kg/d; P = 0.15) and, therefore, were finished earlier (85 vs 102 d; P < 0.05) than the RA steers.  The TT steers also had heavier (P < 0.05) carcasses (321.1 vs 297.7 kg), larger (P < 0.05) longissimus muscle area (79.7 vs 72.5 cm2), less (P < 0.05) backfat thickness (0.3 vs 0.6 cm), less (P < 0.05) marbling (4.1 vs 4.7; with 4 being slight and 5 being small), and better (P < 0.05) yield grade (1.89 vs 2.42).  Fish oil supplementation did not affect (P > 0.05) feedlot performance or carcass characteristics of the steers.  With the exception of marbling, results suggest significant feedlot and carcass advantages for TT over RA steers when finished on a high-forage diet.  Increasing the energy density of the diet by fish oil supplementation at 3% of dietary DM, however, appears to have no feedlot or carcass benefits. 
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Introduction
The National Consumer Retail Beef Study (Savell et al., 1987) indicated beef producers could increase total demand by reducing fat and supplying a high quallity lean product.  The type of finishing diet (forage versus grain) has been shown to affect both the performance and carcass characteristics of cattle and sheep.  Therefore, the quality of a beef product may be altered by the type of finishing diet.

Earlier research has shown that carcass characteristics and beef quality are affected by the level and source of various dietary ingredients.  For example, forage-finished carcasses have leaner beef than grain-finished carcasses (Bowling et al., 1977; Binder et al., 1986).  However, forage-finished beef (especially under grazing conditions) has less desirable flavor (Reagan et al., 1977; Harrison et al., 1978; Brown et al., 1979; Schroeder et al., 1980), tenderness (Bowling et al., 1977), and shelf life (Binder et al., 1986) than grain-finished beef.  

Specific health benefits of certain fatty acids (FA) have been discovered in recent years.  The role of specific FA (n-3 FA; eicosapentaenoic acid [EPA: C20:5] and docosahexaenoic acid [DHA: C22:6]) in fish oil in minimizing the risk of heart disease is well documented (Hirai et al., 1982).  Intake of fish oil was suggested (Ramírez-Tortosa et al., 1999) as a nutritional management tool for patients suffering from peripheral vascular disease by increasing plasma n-3 FA and decreasing the susceptibility of low density lipoprotein to oxidation which is a prelude to atherosclerosis.  Other health benefits of fish oil include lowering triglycerides and blood pressure (Gustafsson et al., 1996), enhancing antitumor activity (Shao et al., 1995), preventing diabetic neuropathy (Gerbi et al., 1999), and reducing wasting in patients with advanced pancreatic cancer (Barber et al., 1999).

Because published data on breed variations is limited especially when cattle are finished on high forage diets, the objective of this study was to determine the effects of beef cattle breed and fish oil supplementation of the finishing diet on feedlot performance and carcass characteristics of steers.
Materials and Methods
Animals and Diets.  Sixteen steers (initial BW = 396.5 kg) from two breeds (8 Red Angus [RA] and 8 Tarentaise [TT]) were assigned at random to two dietary treatments in a completely randomized design experiment.  Treatments were arranged as a 2  2 factorial with the main factors being two beef breeds (RA or TT) and two fish oil supplementation (0 or 3% of dietary DM).  The finishing diet contained 20% concentrate (corn and a vitamin/mineral supplement) and 80% chopped forage (50% alfalfa hay and 50% grass hay) and had 15% CP on DM basis.  The total mixed diets were formulated to meet or exceed the nutrient requirements of the animals (NRC, 1996).  The basal diet was mixed with (i.e., 3% of dietary DM) or without fish oil supplementation.  Before the start of the trial, all steers were ear-tagged, dewormed, and vaccinated for protection against infectious bovine rhinotracheitis, parainfluenza, Clostridium chauvoei, C. septicum, C. haemolyticum, C. nouvyi, C.  Tetani, C. perfringens Type C and D, Haemophilus somnus, and Pasteurella.  Steers from each breed were assigned at random to the two dietary treatments and were slowly adjusted to their diets.  The steers were fed individually via Calan gates, were offered fresh feed daily (0800), and had ad libitum access to water.  Feed refusals were collected and weighed 30 minutes prior to feeding.  The steers were harvested at BW of 544 kg.

Carcass Characteristics.  Steers were harvested at the University of Nevada-Reno Meats Laboratory and hot carcass weight was recorded.  After carcasses were chilled for 48 h, the following measurements were obtained by a trained University of Nevada-Reno personnel:  1) longissimus muscle area taken by tracing of the muscle at the 12th rib; 2) subcutaneous fat over the longissimus muscle at the 12th rib; 3) KPH fat estimated as a percentage of carcass weight; and 4) marbling score (USDA, 1975).  Dressing percentage was calculated and carcass measurements were used to calculate yield grade (USDA, 1975).

Sample Collection and Preparation.  Samples of dietary ingredients (i.e., corn, grass hay, and alfalfa hay) were composited for each ingredient and sub-samples were ground (1-mm screen) for subsequent analysis. 

Analytical Procedures.  Oven-dried samples of feed were analyzed for absolute DM (drying at 105oC for 24 h) and Nitrogen (the Kjeldahl procedure; AOAC, 2000).  

Statistical Analyses.  Data (feedlot performance and carcass characteristics) were analyzed as a completely randomized design (Steele et al., 1997) according to the general linear model (GLM) procedures of  SAS (SAS Inst. Inc., Cary, NC).  Because the treatments were arranged as a  2  2 factorial, the sum of squares for the treatments in the general linear model was separated into steer breed, fish oil supplementation, and their interactions.  Each steer was an experimental unit for all the measurements evaluated. Because interactions were not detected (P > 0.05), means for the main factors were compared by the Least Significant Difference Procedure (Fisher, 1949).  

Results and Discussion
Feedlot Performance.  Feedlot performance (Table 1) and carcass characteristics (Table 2) as affected by the main factors are presented.  Results indicated that the TT steers tended to gain faster (1.52 vs 1.26 kg/d; P = 0.15) and, therefore, were finished earlier (85 vs 102 d; P < 0.05) than the RA steers.  The TT steers also had heavier (P < 0.05) carcasses (321.1 vs 297.7 kg), larger (P < 0.05) longissimus muscle area (79.7 vs 72.5 cm2), less (P < 0.05) backfat thickness (0.3 vs 0.6 cm), less (P < 0.05) marbling (4.1 vs 4.7; with 4 being slight and 5 being small), and better (P < 0.05) yield grade (1.89 vs 2.42).  Fish oil supplementation did not affect (P > 0.05) feedlot performance or carcass characteristics of the steers. In another study (Keane and O’ Ferrall, 1992), cattle performance as affected by the breed (Fresian,  Semmintal  Fresian, or Fresian  Hereford steers) was evaluated.    These researchers illustrated significant breed differences in feedlot performance and carcass characteristics with the Semmintal  Fresian steers being superior to the others.  Similar breed variations were reported for RA and TT (Marshall. 1994).

With the exception of marbling, our results suggest significant feedlot and carcass advantages for TT over RA steers when finished on a high-forage diet.  Increasing the energy density of the diet by fish oil supplementation at 3% of dietary DM, however, appears to have no feedlot or carcass benefits. 
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	Table 1.  Effects of beef breed and fish oil supplementation on feedlot performance 

	
	Breed
	
	Fish oila
	

	Item
	Red Angus
	Tarentaise
	SEM
	With
	Without
	SEM

	Initial wt., kg
	381
	412
	14.6
	398.0
	395.8
	14.6

	Final wt., kg
	508.5
	540.1
	12.0
	531.0
	517.7
	12.0

	Days on feed
	102.0d
	85.0e
	5.6
	91.8
	95.3
	5.6

	ADG, kg
	1.26
	1.52
	0.12
	1.47
	1.32
	0.12

	DM intake, kg/d
	11.76
	12.20
	0.41
	11.71
	12.24
	0.41

	Gain per feed
	0.107
	0.125
	0.010
	0.126
	0.106
	0.010

	PERb 
	0.714
	0.829
	0.066
	0.841
	0.701
	0.066

	EERc
	181.0
	209.9
	16.7
	214.7
	176.2
	16.7

	aThe diets contained 0 or 3% supplementation of fish oil.

	bProtein efficiency ratio calculated as grams of gain per gram of CP intake.

	cEnergy efficiency ratio calculated as grams of gain per kilogram of TDN intake.

	d,eMeans under the same factor with uncommon superscripts differ (P < 0.05).


	Table 2.  Effects of beef breed and fish oil supplementation on carcass characteristics

	
	Breed
	
	Fish oila
	

	Item
	Red Angus
	Tarentaise
	SEM
	With
	Without
	SEM

	Carcass wt., kg
	297.7f
	321.1e
	6.8
	313.7
	305.1
	6.8

	Dressing, %
	58.6
	59.5
	1.0
	59.1
	59.0
	1.0

	Longissimus muscle area, cm2
	72.5f
	79.7e
	2.3
	76.1
	76.0
	2.3

	Backfat thickness, cm 
	0.6e
	0.3f
	0.1
	0.4
	0.5
	0.1

	Kidney, pelvic, and heart fat, %
	2.4
	2.1
	0.2
	2.3
	2.3
	0.2

	Marbling b
	4.7e
	4.1f
	0.1
	4.5
	4.2
	0.1

	Quality grade c
	9.9
	8.9
	0.5
	9.8
	9.0
	0.5

	 Yield grade d
	2.4e
	1.9f
	0.1
	2.2
	2.1
	0.1

	aThe diets contained either 0 or 3% supplementation of fish oil.

	bMarbling score was based on a 1 to 10 scale with 1 being devoid of marbling and 10 being abundant.

	cQuality grade scores were given by a trained personnel and were calculated (standard [6 to 8]; select [9 to 11]; choice [12 to 14]) as described by The American Meat Science Association (1967).  

	dYield Grade calculated according to the USDA (1975).

	e,fMeans under the same factor with uncommon supercripts differ (P < 0.05).

	


