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ABSTRACT:  For 4 yr, feedlot and carcass traits were evaluated from 280 crossbred steers out of Tarentaise, Hereford and Tarentaise-Hereford cross dams mated to Angus (AN), Charolais (CH), Piedmontese (PD), Salers (SA)  and Tarentaise-Hereford (TH) sires. The objective of the study was to compare feedlot and carcasses characteristics among F1 sire groups.  Calves were weaned Oct. 1 and placed on feed Nov. 15.  Steers were serial slaughtered by time on feed with 1/2 each sire breed group fed 176-215 d and 1/2 fed 215-254 d. Average days on feed was 220 d. Finishing rations included barley, corn silage and protein supplement.  Main effects were year, age of dam (AOD),  sire breed (SB), sire/sire breed and dam breeding (DB). Steer birth date (BD) was used as a covariate.  Sire/sire breed was used as error term for SB. Feedlot growth traits were initial weight on feed (IW), final weight (FW) and ADG. Carcass traits were hot carcass wt. (HCW), marbling score (MARB), % KPH, yield grade (YG), longissimus area (RIB) and 12th rib fat thickness (FAT). AOD affected (P<.01) growth traits but not carcass traits.   DB influenced IW, ADG, YG and FAT (P<.05). SB affected IW (P=.04), ADG (P=.09), FW (P=.09), HCW (P=.44), MARB (P=.01), KPH (P<.01), YG (P<.01),  FAT (P<.01).  Piedmontese sired steers had lowest ADG (P<.05), least MARB (P<.05), least FAT (P<.05), lowest YG (P<.01) and largest RIB (P<..01) when compared to other breeds. CH sires had heaviest FW (P<.05). CH and SA were similar in all traits studied and ranked intermediate for MARB, RIB, YG and FAT.   For all SB except PD,  greater than 70% of steers  graded USDA choice and YG 2 after being fed an average 220 d.
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Introduction

 Breed differences in production traits are important genetic resources for improving beef production including feedlot performance, carcass yields and carcass composition.  Different breeds and breed crosses should be evaluated in order to determine their potential for efficient beef production and to estimate their suitability for a given environment.   In studying a wide range of breed types, Wheeler et al. (1997) said there is significant sire breed differences in carcass yield traits to allow for selection and crossing among breeds to optimize the selected traits. Studies that compare breeds expressing muscle hypertrophy such as Piedmontese and breeds that express greater potential for back fat and marbling has been reported by Tatum et al. (1990),  Ferrell and Jenkins (1998) and Grings et al. (2001)  The objective of this study  was to compare feedlot and carcass differences among sire breeds that vary in feedlot performance and carcass yield potential.

Materials and Methods

 Steers (n = 280) were produced at the Northern Agricultural Research Center, Havre, Montana over a 4-yr period.  Sire breeds were randomly assigned to cows within a breed group (Hereford, Tarentaise, and crosses)  and artificially inseminated during a 45-d season to an Angus, Charolais, Piedmontese, Salers, Tarentaise or Hereford sire.  Cow breeds (n = 5) used in this study representing different levels of milk production (Stevens et al., 2000) were straight bred Tarentaise, ¾Tarentaise - ¼Hereford, ½Tarentaise - ½Hereford, ¼Tarentaise - ¾Hereford and straight bred Hereford. In order to breed Tarentaise-Hereford reciprocal crosses, Tarentaise bulls were only used on Hereford cows and Hereford bulls were only used on Tarentaise cows.  The Tarentaise-Hereford reciprocal crosses allowed us to compare results from this study to earlier work with Tarentaise and Hereford crosses (Davis et al. 1995). Calves were weaned October 1 at approximately 180 d of age and placed on hay fields to graze 45 d prior to placement in the feedlot on November 15.  Steers were fed a high concentrate (barley) ration plus corn silage and protein supplement until slaughter.  Steers were serial slaughtered by time on feed with one-half of each sire group fed 176-215 d and one-half fed 215-254 d.  Average days on feed were 220 d.  

Feedlot data included initial weight on feedlot trial, average daily gain from initial weight to final weight and final weight taken approximately  180 days on feed to reflect a common weight for all calves from all sire breed groups.  Carcass data included marbling score, kidney pelvic and heart fat, longissimus area, 12th rib backfat and calculated yield grade. Carcass data were collected 48 hours after slaughter.  

Feedlot and carcass data were analyzed using the General Linear Models procedure of SAS (SAS, 1989).  Main effects were year (n = 4), age of dam (n = 4), dam breeding (n = 5), and sire breed (n = 5) with birth date as a covariate.  Sire (n = 46) was nested within sire breed to test sire breed. Days on feed were not influenced by dam breeding or sire breed in an initial analysis and omitted from the final analysis. Least squares means were separated by the LSD method (SAS 1989) if the F test was significant (P<.10).

Results and Discussion


   Year affected (P<.01) all feedlot traits studied (Table 1).  Age of dam affected (P<.01) initial and final weights but did not affect feedlot gain or carcass traits(P>.10).  Birth date affected initial weight on feedlot test and this effect remained through final weight with no effect on gain or carcass traits.  Dam breeding influenced (P<.05) initial weight and  feedlot gain. This reflects the influence of higher percentage Tarentaise dams that produced more milk than higher percentage Hereford dams (Stevens et al., 2000) and thus  weaned heavier calves (Boss et al., 2001). 

Table 1.  P values (Pr>F) for main effects and the covariate and the error mean square from the analysis of feedlot traits

Source
Initial Weight
Final Weight
Average

Daily Gain

bBirth Date
.0001
.0001
.5486

Year
.0001
.0010
.0001

Dam Age
.0001
.0001
.6041

Dam Breed
.0214
.4703
.0003

Sire Breed
.0381
.0876
.0937

MS Error
470
1249
.0174

R2
.60
.46
.62


 Sire breed influenced (P=.04) initial weight on feed test. Charolais sired steers were heavier prior to placement in the feedlot than Angus,  Tarentaise-Hereford and Salers sired steers (Table 2).  Sire breed affected (P=.09) average daily gain during the 220 d on feed with Piedmontese gaining less than the other four sire breeds.  At the last common weight prior to the start of serial slaughter, Charolais sired steers were significantly (P<.05) heavier than Piedmontese or Salers sired steers with Angus and Tarentaise-Hereford being intermediate in final weight.  This is similar to findings by Grings et al. (2001) that breeds with muscular hypertrophy such as Piedmontese tend to gain less when compared to breeds without muscular hypertrophy.    

Table 2. Least squares means by sire breed for feedlot performance

Sire

Breed1
Initial

Wt. (kg)
Final

Wt. (kg)
Daily Gain (kg/d)

AN
245a 
491ab
1.35a

CH
261b
507b
1.35a

PD
251 a b
474a
1.23b

SA
244 a
482a
1.31ab

TH
244 a
491ab
1.35a

1 AN = Angus, CH = Charolais, PD = Piedmontese, SA = Salers, TH = Tarentaise-Hereford.

ab Means in same column without common superscript, differ (P<.05).

Year affected (P<.05) all carcass traits evaluated (Table 3).     Dam breed affected 12th rib fat thickness and yield grade (P<.01). This difference due to dam breeding reflects less fat exhibited by offspring from the higher percentage Tarentaise cows when compared to higher percentage Hereford cows.  This is similar to data reported by Anderson et al. (1986) on Simmental and Hereford cross cows and Ferrell and Jenkins (1998) on Angus, Hereford and MARC III cows that dam breeding effects can be as important as sire breed effects. Birth date of calf or age at slaughter did not influence carcass traits in this study (Table 3).

Sire breed differences were important (P<.01) for all carcass traits studied (Table 3).  Marbling score of steers from Piedmontese sires were lower (P<.05) than the other sire breeds.  Kidney, pelvic and heart fat was least in Piedmontese and greatest in Angus and Tarentaise-Hereford F1 steers (Table 4).  Longissimus area was also largest in the Piedmontese sired steers. Angus and Tarentaise-Hereford sired steers had the smallest and Charolais and Salers were intermediate.  Baker and Lunt (1990) reported that cattle heterozygous for a major gene causing muscle hypertrophy (e.g. Piedmontese) have greater longissimus areas.  Piedmontese sired steers had the least 12th rib fat and lowest yield grade with Angus and Tarentaise-Hereford having the most 12th  rib fat and highest yield grade (Table 4).  Charolais and Salers sired steers were intermediate for both 12th rib fat and yield grade. This agrees with Tatum et al. (1990) that  reported Piedmontese sired steers had less fat thickness, larger longissimus area and lower yield grades than Red Angus or Gelbvieh sired steers. 

Implications


Utilizing sires that carry the gene for muscular hypertrophy, such as the Piedmontese, gives producers the opportunity to produce feedlot cattle that have a higher percent of lean expressed by large longissimus areas and less fat.  However, these Piedmontese F1 steers have less marbling with a smaller percent grading USDA choice and did not gain as rapidly in the feedlot.  In this study where F1 steers were fed a high concentrate diet for an average 220 d, there were not large differences in feedlot and carcass traits of steers from Angus, Charolais, Salers, Tarentaise and Hereford  sires.
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Table 3. P  values (Pr>F)  for main effects and the covariate and the error mean square from the analysis for carcass traits  

Source
Marbling

Score
Kidney, Pelvic

Heart Fat
Longissimus

Area
12th rib

Fat
Yield

Grade

bBirth Date
.4766
.5913
.6515
.5230
.1514

Year
.0036
.0002
.0224
.0001
.0001

Dan Age
.2903
.5204
.1880
.2601
.5055

Dam Breed
.1547
.2299
.3025
.0081
.0092

Sire Breed
.0135
.0001
.0001
.0001
.0001

MS Error
3046
.0861
1.4766
.0078
.2284

R2
.44
.41
.45
.58
.66

Table 4. Least squares means by sire breed  for carcass traits 

Sire

Breed1
Marbling

Score2
Kidney, Pelvic

Heart Fat (%)
Longissimus

Area (cm2)
12th rib

Fat (cm)
Yield

Grade

AN
465a
2.23 a
72.9a
.99bd
2.80a

CH
458a
1.99b
78.4b
.69c
2.26b

PD
401b
1.67c
86.6c
.48a
1.47c

SA
467a
1.98b
76.0ab
.81cd
2.38b

TH
481 a
2.05ab
72.0a
.94bd
2.76a

1 AN = Angus,  CH = Charolais, PD = Piedmontese, SA = Salers, TH = Tarentaise-Hereford.

2 400 -499 = small. 

abcd Means in same column without common superscript differ (P.<.05).

