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ABSTRACT: Fifty wether lambs (average initial BW 38.9 ± 1.1kg) were used in a 48-d finishing study to evaluate the effects of safflower seed supplementation on feedlot performance and carcass characteristics. The finishing period was preceded by a 21-d adaptation period when wethers were gradually adjusted to their treatment diets. Wethers were assigned to one of 10 feedlot pens (5 wethers/pen), based on equal pen weight. Pens were assigned to one of two dietary treatments (5 pens/treatment). Treatments were either a diet containing 15% safflower seed (S) or an isochloric (83.2% TDN) and isonitrogenous (15% CP control) (C) diet. Safflower seed containing 37% oil with a composition of 79.1% linoleic, 6.2% palmitic, 2.1% stearic and 10.3% oleic fatty acid was utilized. Diets were 80% concentrate and 20% pelleted alfalfa. Wethers were weighed at the beginning and end of the finishing period after an overnight fast without food or water. Ten wethers per treatment were slaughtered immediately following termination of the finishing period, in a commercial slaughter facility. Feedlot and carcass data were analyzed as a complete randomized design, with hot carcass weight as a covariance for carcass data. Wethers fed the S diet had greater (P = 0.04) ADG than wethers fed C diet (0.29 vs. 0.25 kg/d respectively). Gain to feed ratio was greater (P = 0.02) for S than C wethers (0.15 vs. 0.13 kg/100 kg of feed, respectively). Dressing percent and internal fat weight did not differ (P > 0.30) between wethers fed S or C diets. However, back fat thickness trended to be greater (P = 0.17) for the wethers fed S than C diet (4.03 vs. 3.03 mm, respectively). A finishing diet supplemented with safflower seed resulted in greater ADG and feed efficiency, but tended to produce lamb carcasses with greater back fat thickness
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Introduction

Conjugated linoleic acids (CLA) have become of interest when they were discovered to be an antimutagenic and anticarcionogenic substance in grilled ground beef (Pariza et al., 1979; Pariza and Hargraves, 1985; Ha et al., 1987).  Conjugated linoleic acids are intermediary products in the biohydrogenation of linoleic acid (C 18:2) to stearic acid (C 18:0) (Kelly et al., 1998).  Furthermore, Kelly et al. (1998) suggest that when biohydrogenation is not complete in the rumen, escape CLA can be absorbed in the gastrointestinal tract, and provide the mammary gland with the source of CLA that is found in milk fat.  Therefore, oil supplementation has been the subject of a number of recent studies, in an effort to increase the amount of CLA making up the composition of milk and animal fat.  Canola oil, of full fat rapeseed, supplemented in the diets fed to goats or dairy cows increased CLA content in milk fat from 10.35 to 32.05 and 3.91 to 7.89 mg/g of lipid, respectively (Stanton et al., 1997; and Mir et al., 1999).  Vonghia et al. (1997) reported trends of improved feed efficiency and average daily gains, when diets were supplemented with safflower in feedlot lambs.  Also, meat from safflower fed lambs tended to have higher crude protein and lower fat content.  The objective of our study was to determine the effects of feeding diets high in linoleic acid rich oil (safflower seeds) to feedlot lambs on animal performance, and carcass characteristics.

Materials and Methods

Animals and Diets

Fifty wether lambs (avg initial BW 38.9 ± 1.1 kg) were used in 48-d finishing study beginning in October, 2000.  Wethers were assigned to one of 10 pens (5 wethers/pen), based on equal pen weight.  Pens were assigned to one of two dietary treatments (5 pens/treatment) in a completely randomized design.  Treatments were: 1) 15% safflower seed; and 2) control diet (Table 1).  Safflower seed contained 37% oil with a composition of 79.1% linoleic, 6.2% palmitic, 2.1% stearic and 10.3% oleic fatty acid.  The safflower seed and control diet contained 7.3 and 2.5% ether extract, respectively (Table 1).  The dietary treatments were composed of 80 % concentrate and 20% pelleted alfalfa.

The diets were formulated, on a DM basis, to be isocaloric (83.2% TDN) and isonitrogenous (2.4% N) and to meet or exceed NRC (1985) requirements for Ca and P.  All grains were rolled before feeding, and cane molasses was added to prevent sorting.  Random grab samples of the feeds were taken throughout the trial.  Feed samples were ground through a 1-mm screen and analyzed for DM, ether extract, and N (AOAC, 2000), ADF and NDF (Van Soest et al., 1991), and the results are presented in Table 1.

  Following a 21-d step up period to the finishing diet, wethers (avg fasted weight 41.5 kg) were fed for an additional 48 d.  Wethers were given ad libitum access to water and were feed twice daily at 0600 and 1700.  Feed bunks were inspected prior to the 0600 feeding and the amount of feed offered was adjusted daily to insure a minimum of a 10% refusal.  Feed refusals were removed from the bunks, weighed, and recorded weekly, immediately before the daily feeding.  Initial and final weights were taken after an overnight fast without food or water.

Carcass Characteristics

Following final weights, wethers (10/treatment) were transported to a commercial slaughter facility.  Hot carcass weights were obtained on the day of slaughter.  After a 5-d chill, carcass measures taken included 1) longissimus muscle area, measured by exposing the longissimus muscle at the 12th rib; 2) subcutaneous fat thickness over the longissimus muscle at the 12th rib, measured at ¾ the lateral length from the chine bone;  and 3) kidney fat weight, including the kidneys.

Statistical Analysis

Data were analyzed as a completely randomized design, using the GLM procedure of SAS (SAS Inst., Cary, NC) with pen as the experimental unit for feedlot data and animal the experimental unit for carcass data.  Hot carcass weight was used as a covariate for the analysis of carcass characteristics. Least squares means and the associated standard errors are reported.

Results and Discussion

Wether Performance

Wethers fed the safflower diet had greater (P = 0.04) ADG than wethers fed the control diet (Table 2).  Vonghia et al. (1997) increased ADG of feedlot lambs, by supplementing them with safflower cake.  Zinn (1989) increased ADG by supplementing cattle finishing diets with fat.  However, Mir et al. (2000) did not see a difference in ADG when lambs were supplemented with safflower oil.  

Gain to feed ratio for wethers fed the safflower diet was 2.0 kg/100kg greater (P = 0.02) than control wethers, in the finishing period (Table 2).  Vonghia et al. (1997) and Mir et al. (2000) increased efficiency of feedlot lambs by supplementing them with safflower products.  Krehbiel et al. (1995) and Clary et al. (1993) found that tallow increased the gain to feed ratio of cattle in the finishing period.  Furthermore, Zinn (1992) increased gain to feed ratios by supplementing yellow grease to cattle.  

No differences (P = 0.82) were detected for DM intake between treatments.  This is in contrast to results presented by Clary et al.(1993), Zinn and Shen (1996) and Andrae et al. (2000), which suggest that DM intake will decrease with the addition of fat to finishing diets.  

Carcass Characteristics

Wethers fed the safflower and control diets selected for slaughter did not differ (P > 0.31) in dressing percent, longissimus muscle area or kidney fat weight.  Weights that were obtained for kidney fat, when converted to percent of carcass weight, are similar to the percents that Vonghia et al. (1997) found in lambs supplemented with safflower cake.  Wethers fed safflower tendened (P = 0.17) to have greater back fat thickness than wethers fed control diet.  Krehbiel et al. (1995) also found a tendency for back fat thickness to increase with oil supplementation.       

Implications

The general responses of adding safflower seeds to feedlot diets of lambs were increased ADG and gain to feed ratio, but carcass characteristics were not influenced.  However, changes in CLA’s profiles of the carcasses may be of some benefit.  Therefore, future research should be directed towards identifying the differences in CLA content of lamb carcasses, when safflower seeds are supplemented in finishing diets.     
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Table 1. Composition of diets (DM basis) for feedlot wethers

	Item
	Control
	Safflower

	Ingredient (%)
	
	

	Barley
	56
	62

	Corn
	15
	---

	Soybean meal
	4
	---

	Alfalfa pellets
	20
	19

	Cane molasses
	5
	4

	Safflower seeds
	---
	15

	Nutrient composition (%)
	
	

	Crude protein
	14.4
	13.9

	Ether extract
	2.5
	7.3

	ADF
	11.4
	11.5

	NDF
	30.0
	27.8

	OM
	95.6
	95.8


Table 2.  Effect of safflower seed supplementation on performance of wether lambs fed    finishing diets for 48 d

	Item
	Control
	Safflower
	SE
	P-value

	DM intake, kg
	2.02
	1.98
	0.12
	0.82

	Daily gain, kg
	0.25
	0.29
	0.01
	0.04

	Gain/feed, kg/100kg
	13.0
	15.0
	1.0
	0.02

	
	
	
	
	

	Hot carcass wt, kg
	27.5
	        26.4
	0.47
	

	Dressing percent, %
	50.9
	        51.2
	0.36
	0.57

	Fat thickness, mm
	3.03
	4.03
	0.48
	0.17

	Internal fat, kg
	0.84
	0.96
	0.08
	0.31

	Longissimus muscle area, cm2
	14.79
	14.18
	0.50
	0.42


