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meeting carcass quality specifications and carcass characteristics of Northern California cattle in alliance, futurity and youth programs
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ABSTRACT:  Carcass data from three sources were used to demonstrate data processing appropriate for Extension educational programs and to provide benchmark values. Means, histograms and percent meeting multiple carcass quality specification were used to describe carcass characteristics.  Overall means (SD) (n=2516) were: carcass weight 335 kg (36), YG 2.96 (.70), ribeye area 83.9 cm2 (9.0), backfat thickness 1.22 cm (.41), and quality grade of Select +.  Differences in means were significant (P<.05), but small between sources of cattle.  Histograms and normal curve distributions showed wide variation particularly for carcass weight and marbling.  Projections based on normal distributions provided quantitative values for carcasses not meeting specifications, further describing variation.    Alliance cattle meeting 5 carcass  specifications ranged from 8 to 58 percent across ranches.  More (P=.02) heifers (41 percent) satisfied specifications than steers (21 percent) when pooled among ranches. Differences between alliance, futurity and youth sources were small and suggest youth and futurity programs provide examples of potential alliance carcass characteristics.  These data suggest Extension programs emphasize individual performance and include management as well as genetics in value-based production.
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Introduction

  Inadequate beef quality and plans to improve quality are well documented (Morgan et al., 1991, BILRPTF, 1993, NCA, 1994).  Usually the cow-calf producer has little knowledge of the quality of beef resulting from their calves.  Opportunities such as cattle raised in youth programs or "futurity" events provide limited knowledge of carcass characteristics.  Retained ownership supplies carcass data but is practiced to a very limited extent.  Alliances and other vertical integration associations between cow-calf producers and processors are increasingly providing additional sources of carcass data.  

  Increases in value-based marketing and specification production places greater importance on knowing carcass characteristics.  Several carcass trait EPDs are available but cannot be used by cow-calf producers effectively without knowledge of current carcass characteristics.  Carcass data from alliances and other sources offer far more information than ever before available to cow-calf producers.  Carcass data management and interpretation are new challenges for the cow-calf producer.  We have collected carcass data from three different sources for comparative purposes and to illustrate methods of summarizing carcass data.  The goal is to provide data on carcass characteristics for use in Extension programs and potential methods of carcass data evaluation for producers.

Material and Methods

Alliance cattle

  Data was used from five northern California ranches participating in  an alliance between cow-calf producer, feedlot and packer.  Cowherds were predominantly Hereford, Angus or H x A crosses.  At one ranch designated B, cows were approximately 1/4 percent or less continental breeding.  Sires for all calves were purebred Angus.  Preweaning nutrition varied, including mountainous public lands, mid-elevation range and irrigated pasture. Preventative health programs included calf and preweaning vaccinations.  Post weaning occurred on the ranch before placement in feedlots and was at least 30 days.  Postweaning nutrition varied but included feeding of hay and introduction to feed bunks.

  The feedlot phase was at the same facility with similar management for all cooperating ranches.  Harvest occurred from February through June 2000 at the same processing plant. 

Youth cattle

  Carcass data were obtained from four 4-H and FFA steer auctions at county fairs in northern California.  Data from 1996 through 2000 were pooled.  Steers were raised by individuals but harvested as a group.  Breeds and management were highly variable.  However all individuals were attempting to attain targets identified by state and county regulations for youth steer exhibits.  These include regulations on BW, quality grade and yield grade(YG).

Futurity cattle

  Carcass data was used from steers voluntarily entered into a northern California futurity program.  Groups of five cattle from consignors were initially weighed and transported to the same feedlot and packer as Alliance cattle.   Cattle were fed as a group with harvest in January of 1996 through 2000.  Data was pooled across years and ranch.  Breeds and pre-feedlot management varied but represented commercial operations for northern California. 

Carcass Data
  USDA personnel at the same plant obtained carcass data for alliance and futurity cattle.  Carcass data for youth cattle were obtained by USDA personnel or UC agents.

Statistical analysis

  Least squares means were calculated in a general linear model (Systat, 1996).  Mean separation was by Fischer's LSD.  Projections (Table 2) were calculated from normal distributions using sample populations.

Results and Discussion
Alliance cattle

  Mean carcass values for five traits provided snapshots of carcass characteristics and were generally within acceptable ranges (Table 1). Pooled mean heifer carcasses were lighter, with smaller ribeye area (REA), and less desirable YG but higher marbling scores and more backfat thickness (BF) than steers (Table 1, all P<.05). 

  Mean steer carcass weights at each ranch tended toward the upper range of suggested specifications (Taylor and Field, 1999) with mean heifer carcass weights ranging from 28 to 64 kg lighter than steers.  Since heifers fatten at lighter weights than steers, this weight difference is expected. On the other hand, selection and removal of heavier heifers for replacements may have exacerbated steer and heifer carcass weight differences, and reduced variation in heifers (Figure 1). Either way,  feeding management and timing of slaughter must be adequate to ensure that carcass weights fall within desired specifications.

  BF was correlated (R=0.25) to marbling score.  The regression of BF to marbling score (P<.001) was similar (P=.31) between steers and heifers, but explained little of the variation in marbling score (R2=0.09).  This supports a low genetic correlation between BF and marbling (Angus, 2001).  

  Variation between carcasses is a significant problem for packers (NCA, 1994) and can be illustrated by histogram or normal curve graphics (Figure 1).  These presentations illustrate heifer carcass weight as lighter and of similar or less variation compared to steers.  In contrast, heifer marbling scores were higher and more variable.  Similar displays for other carcass traits would be useful.  

  Variation was also estimated by projecting the percent carcasses falling below or above specifications, i.e. those that didn’t “fit the box”, based on a normal distribution of the sample population.  While absolute values depend on the specifications, these percents illustrate for each trait the degree of carcasses not meeting specifications (Table 2).  These values offer quantitative estimates associated with the histogram and normal curve graphics

  Mean values and distribution plots offer relatively simple summaries of carcass data for producers, however they represent average values, only considering a single carcass trait.  Carcasses and their cuts of beef are valued as individuals.  An individual cut needs to meet both size and quality parameters, for example.  The percentage of carcasses meeting criteria for five carcass traits (Table 3) provides insight into individual carcasses which are far different from their means (Table 4).   Overall, 29 percent of Alliance cattle met all five of these carcass criteria.  A higher (P=.02) percentage of heifers, 41.2 percent, satisfied the criteria compared to 21.4 percent of the steers.  For four of the five ranches, twice as many or more heifers were within the criteria than steers.  

Futurity and Youth Cattle

  Differences were small between futurity, youth and alliance cattle (Table 4).  In general, youth carcass means were lower than futurity means, which were intermediate to alliance cattle.  Marbling scores for alliance cattle, despite apparent greater fat content (larger BF and higher YG), were similar to youth cattle, which were the leanest.  Percent of carcasses meeting 5 criteria was lower for alliance cattle (21 percent) compared to futurity or youth cattle (37 percent).  

  The lower marbling scores concomitant with greater BF and worse YG in the alliance cattle is surprising considering the higher percentage Hereford and Angus breeding of the alliance cattle, including exclusively Angus sires, compared to the other sources.  This could have been due to differences between USDA graders and Extension personnel. Assuming consistent grading, this result illustrates that merely increasing the amount of English breeding does not necessarily increase quality or decrease variability.  This reinforces the need for Extension programs to target both genetic and management factors in programs on beef quality.  

Implications
  Carcass means of commercial cattle provide a convenient summary of carcass data but do not accurately reflect value-based production.  Histograms and percentage of carcasses  meeting specifications provide additional descriptions of carcass data.  While futurity and youth program carcass data was different from alliance cattle, those differences were small and suggest those program provide examples of potential alliance carcass characteristics.  These data suggest that Extension programs should emphasize individual performance and include management as well as genetics in developing value-based production systems.
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Table 1.  Carcass characteristics for five ranches participating in the same alliance program1
Carcass Trait2

Ranch A
Ranch B
Ranch C
Ranch D
Ranch E

Carcass wt3, kg.
Steers
342 ± 2.9a
347 ± 2.9a
362 ± 2.1b
395 ± 3.2c
343 ± 4.4a


Heifers
314 ± 2.9a
309 ± 2.3a
311 ± 1.8a
331 ± 2.9c
295 ± 3.4b

Yield Grade3
Steers
3.05 ± .04a
3.00 ± .04a
3.37 ± .03b
3.45 ± .05b
3.06 ± .06a


Heifers
3.21 ± .05a
3.23 ± .04a
3.49 ± .03b
3.58 ± .05b
3.46 ± .05b

Ribeye area3, cm2 
Steers
83.2 ± 0.77a
90.3 ± 0.77c
84.5 ± 0.52a
91.0 ± 0.84c
87.1 ± 1.16b


Heifers
79.4 ± 0.90a
80.0 ± 0.71a
80.6 ± 0.52a
81.9 ± 0.90a
74.8 ± 1.03b

Backfat thickness3, cm
Steers
1.09 ± 0.05a
1.12 ± 0.05a
1.40 ± 0.02b
1.42 ± 0.05b
1.12 ± 0.08a


Heifers
1.30 ± 0.05a
1.22 ± 0.02a
1.50 ± 0.02b
1.45 ± 0.05b
1.27 ± 0.05a

Marbling score3,4
Steers
4.6 ± 0.06a
4.6 ± 0.06a
4.8 ± 0.04ab
5.0 ± 0.06c
4.6 ± 0.09a


Heifers
4.9 ± 0.10a
5.2 ± 0.08b
4.9 ± 0.06a
5.2 ± 0.10b
5.0 ± 0.11ab

1Least squares means ± SE, steers n=664, heifers n=542.

2Means within rows with different subscripts are different (P<.05).

3 Pooled steers were different from heifers (P<.05).

4 Marbling scores follow pattern of slight=4.3, slight+=4.7, small-=5.0, small=5.3, small+=5.7

Table 2.  Percent of carcasses by ranch projected below or above specificationsa for various carcass traits



Carcass weight
Marbling
Yield Grade
Backfat thickness
Ribeye area

Ranch
n
Below
Above
Below
Above
Below
Above
Below
Above
Below
Above

A
205
2.0
14.4
49.2
18.3
0
19.8
1.0
17.9
8.2
2.9

B
253
6.0
17.9
45.5
24.3
0
16.7
0.2
13.7
8.6
14.2

C
454
4.7
27.3
47.3
26.7
0
43.8
0.2
42.9
7.9
4.8

D
183
1.3
55.3
41.5
24.9
0
50.3
0.9
43.4
2.8
13.3

E
111
12.6
14.4
45.9
14.2
0
30.3
0.6
19.5
15.2
5.6

a Specifications: carcass weight 272 to 363 kg, YG 1.5 to 3.5,  ribeye area 71 to 96.8 cm2, backfat thickness 0.25 to 1.52 cm, marbling score 4.7 (marbling of Slight +, quality grade of Select +) or greater.

Table 3.  Percent cattle meeting five carcass specificationsa by ranch and combined.


Steers
Heifers
Combined


n
Percent
n
Percent
n
Percent

Ranch A
129
26
76
58
205
38

Ranch B
130
26
123
54
253
40

Ranch C
243
16
211
32
454
24

Ranch D
107
8
76
28
183
16

Ranch E
55
31
56
34
111
32

Combinedb
664
21
542
41 
1206
29

a Specifications: carcass weight 272 to 363 kg, YG 1.5 to 3.5,  ribeye area 71 to 96.8 cm2, backfat thickness 0.25 to 1.52 cm, marbling score 4.7 (marbling of Slight +, quality grade of Select +) or greater.

bCombined steers were different from heifers, P=.02.

Table 4.  Steer carcass means ±  SE from 5 years of futurity or 

youth programs and 5 Alliance ranches


Futurity
Youth
Alliance2


n=386
n=924
n=664

Carcass wt, kg.
347 ± 1.63a
326 ± 1.04b
359 ± 1.22c

Yield Grade
2.85 ± 0.03a
2.56 ± 0.02b
3.22 ± 0.02c

Ribeye area, cm2 
85.2 ± 0.45a
83.2 ± 0.32b
86.4 ± 0.39c

Backfat thickness, cm
1.24 ± 0.02a
1.04 ± 0.01b
1.27 ± 0.02a

Marbling score
4.9 ± 0.04a
4.7 ± 0.02b
4.7 ± 0.03b

Percent meeting 

5 criteria1
37
37
21

Different (P<.05) when letters differ within rows.

1 Criteria: carcass weight 272 to 363 kg, YG 1.5 to 3.5, ribeye area 71 to 96.8 cm2, backfat 0.25 to 1.52 cm, marbling score 4.7 (marbling of Slight +, quality grade of Select +) or greater.

2 steers only

Figure 1.  Histogram and normal curves of steers and heifers for carcass weight and marbling scores for 4 alliance ranches.
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