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Effects of Length of Grain Feeding and
Backgrounding Programs on Beef Carcass

Terry Klopfenstein
Rob Cooper
D. J. Jordon
Drew Shain
Todd Milton
ChrisCalkins
Carlo Rossit

When carcassdataarecompared
at equa fat endpoints, it appears
that backgrounding systemhaslittle
effect on marbling (quality grade).

Summary

Datafrom534 cattleserially slaugh-
tered indicate per centages of carcasses
grading Choiceincreased 30+ 2.4 per-
centage unitsfor each.linincreasein
rib fat. Marbling score increased 75
units (200 = Jight®) for each .1 in
increase in fat. If cattle are fed to a
commonribfat endpoint, andwithinthe
ranges of winter (.51-1.35 Ib/day) and
summer gains (1.26-1.85 Ib/day) stud-
ied, we conclude backgrounding pro-
gramhaslittle or no effect on marbling
or carcass quality grade. Also, systems
that increase age of cattle will reduce
tenderness, but if meat is cooked prop-
erly, risk of tough steaksis small.

Introduction

Calvesandyearlingsenter feedlotsat
varying weights, ages and nutritional
backgrounds. This variation could pro-
duce differences in carcass quality.
Two basic measures of carcass quality
can be made at the present time in
commercial beef production. Thefirstis
yield grade or degree of fattening and
the second is quality grade which is
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Characteristics

primarily dependent upon degree of
marbling. Because both are measures of
lipid content, they are related — the
greater the amount of fat (higher yield
grade) the greater the amount of mar-
bling (higher quality grade). As cattle
arefed (high graindiets) for longer peri-
ods, they becomefatter andquality grade
(marbling) increases. Therefore, an
analysis of relationships of length of
feeding period, fat thickness, quality
grade and marbling as influenced by
backgrounding program isimportant.

Results

Several experiments have been con-
ducted which will allow for endpoint
comparisons with some adjustments of
datainorder tocompareanimalsat equal
rib fat. Effects of time-on-feed are well
illustrated in a study using Angus bulls
with low and high EPD for marbling
(1994 Nebraska Beef Cattle Report, pp.
54-56). The cattle fattened with timeon
feed (.0025in/day increaseinribfat for
the steers and .003 in/day for the heif-
ers). Marbling increased by 1.48 units
per day (200 = Slight*; 300 = Small®).
Clearly as cattle are fed for more days,
they increase in 12th rib fat (and yield
grade) and in marbling. The second
daughter datefor thehighmarbling steers
and heiferswas at the average fat thick-
ness for commercia cattle (about .55
in). Atthat oneslaughter time, thecorre-
lation between fat thickness and mar-
bling scorewas.48. Whenboth slaughter
dates were analyzed as a continuum of
timeonfeed, the correlation was .64 for
the relationship of fat thickness to mar-
bling score for the high marbling cattle.

Both steersand heiferssired by high
marbling bulls had significantly higher
marbling scoresthan calvessired by low

marbling bulls. Interestingly, the rela-
tionship of fat thickness to marbling
scorewasstronger for thehighmarbling
cattle than the low marbling cattle (r =
.64 vs .48). Further, the slope of the
relationship was greater for the high
marbling cattle than that for the low
marbling cattle.

The percentage of calves grading
Choice or higher increased with fatten-
ing similar to the change in marbling
score. However, therate of change was
less with the high EPD calves because
they were approaching 100% Choice.

Tostudy adjustmentsof quality grade
and marbling scorefor cattle of unequal
fat depths to a common endpoint, we
analyzed datafromseveral serial slaugh-
ter experiments. There were 534 head,
including calf-fedsandyearlings, cover-
ing the range of cattle production sys-
tems. Fat depth at the first slaughter
averaged .33inand .50 in at the second
slaughter. Cattle grading Choice in-
creased 30 + 2.4 percentage units for
each.linincreaseinfat depth. Marbling
scores were available on some of the
cattle. Marbling scoreincreased 75 units
(200=Slight™) for each.linincreasein
fat depth. For cattlein different pensor
treatment groups, it seems logica to
adjust percentage Choice or marbling
score using these values.

Wecanillustratetheadjustment with
a comparison of yearlings to calf-feds
(1991 Nebraska Beef Cattle Report, pp.
42-43). Calves were alotted randomly
at weaning to calf-fed or yearling sys-
tems. The calf-fedswere placed on high
grain diets within 60 days of weaning.
The yearlings were backgrounded on
cornstalksinthewinter and grazed grass
in the summer. The yearlings were fin-
ished on highgrain dietssimilar tothose
fed to the calf-feds. The yearlings con-



Table 1. Finishing performance and car-
cass characteristics for calves vs

yearlings.2

Item Calf-Fed Yearling
DM, Ib/day 17.4 24.9

% of weight 21 25
ADG, Ib 2.78 3.40
Feed/Gain 6.19 7.33
Fat thickness, in 48 .38
Choice, % 76.0  64.9 (95.3)P

21991 Nebraska Beef Cattle Report, pp. 42-43; 5
years, 489 head, 48 pens.
bAdjusted to .48 in fat thickness.

sumed more feed and gained more rap-
idly inthefeedlot thanthecalves(Table
1). The calves were more efficient than
the yearlings. Contrary to the common
perception that calf-feds areleaner than
yearlings, the yearlings had lessfat and
alower percentage of carcassesgrading
Choice. It al depends on how long the
cattle are fed. In this case the yearlings
were not fed to asimilar degree of fat-
ness as the calves. We used the adjust-
ments mentioned above and when the
yearlingswereadjustedtoafat thickness
equal to the calves, the percentage of
carcasses grading Choice was greater
(95.3 vs 76%). These data suggest that
calf-fedsand yearlingshavesimilar car-
cassquality whendaughtered at anequal
fat endpoint and demonstrates how im-
portantitistocomparecattleat equal fat
endpoints. Wearereluctant to conclude
yearlings grade better than calf-feds be-
causetheamount of adjustment waslarge.

Effect of Winter Gainon CarcassQuality

Several experiments have been con-
ductedto study theeffect of winter gains
on subsequent compensatory gain on
pasture and feedlot performance. This
research allows usto evaluate the effect
of rate of winter gain on subsequent
carcass quality. In previous research at
the University of Nebraska (1989 Ne-
braska Beef Cattle Report, pp. 34-35)
calves were wintered over two years at
.620r 1.101b/day gain. Thecattlegrazed
cool- andwarm-seasongrasses, andwere
thenfinishedinthefeedlot for 112 days.
Fat thickness ranged from .43 t0 .49 in
(SE = .03 in) and quality grades were
similar (Table 2). However, when ad-
justedto equal ribfat, calveswintered at
a faster rate of gain had a somewhat
higher quality grade compared to cattle
wintered at aslower rate of gain.

Inanother trial, calveswerewintered
at .42 or 1.59 Ib/day. Corn gluten feed
wasfedtocalvesoncornstalkstoachieve
theadded gain. Thecattlegrazed smooth
bromegrassor nativerange pasturesand
were finished for 71 to 124 days in the
feedlot. Feedlot diets contained 35%
corn gluten feed to minimize acidosis.
Compensating yearlings are aggressive
eaters and acidosis may limit their abil-
ity to make the compensatory gain. The
cattlefinished with nearly similar fat —
the slow gaining winter cattlehad .02in
less fat (Table 2). Quality grades were

Table 2. Effect of winter rate of gain on finishing performance and carcass characteristics.

Experiment

Item 1989 Beef Report? 1998 Beef Report? 2000 Beef Report®
No. of steers 40 40 72 72 48 48
Winter ADG, Ib .62 1.10 42 1.59 .46 1.37
Summer ADG, |b 1.41 1.04 1.61 1.15 1.41 1.23
Finishing

ADG, Ib 3.62 3.84 4.28 4.63 472 476

DMI, Ib/day 26.4 27.2 28.3 30.5 30.8 315

Feed/Gain 7.30 7.09 6.62 6.58 6.54 6.62
Carcass data

Fat thickness, in 49 43 (.49)d 49 (51)¢ 51 .40 (.46)f 46

Quality grade 7.249 724 (7.69)9% 191 (19.3)  19.4" — —

Marbling score — — — — 490 (534)fi 532

Choice, % — — 84.6 (91.8)¢  87.0 50.3(68.3  66.9

21989 Nebraska Beef Cattle Report, pp. 34-35; 80 hd.

b1998 Nebraska Beef Cattle Report, pp. 63-65; 1999 Nebraska Beef Cattle Report, pp. 26-28.
€2000 Nebraska Beef Cattle Report, pp. 30-32; 2000 Nebraska Beef Cattle Report, pp. 23-25.

dAdjusted to .49 in fat thickness.
€Adjusted to .51 in fat thickness.

fAdjusted to .46 in fat thickness.

9L ow Choice = 7.17, average Choice = 7.5.
hLow Choice = 19.

'Select = 400-499, low Choice = 500-599.

dightly less for the slow cattle as were
the percentages of carcasses grading
Choice. Therewasnodifferenceinqual-
ity grade after adjusting to equal fatness
(1998 Nebraska Beef Cattle Report,
pp.63-65; 1999 Nebraska Beef Cattle
Report, pp. 26-28).

In two additional trials, calves were
wintered at .46 and 1.37 Ib/day. Corn
gluten feed was supplemented to the
calves while grazing cornstalks to pro-
duce the difference. The cattle grazed
native range and cool-season grass until
entering the feedlot. They were fed for
92 to 96 days on a35% corn gluten feed
diet. Feedlot gainsweresimilar, and the
lower winter gaining cattlewereslightly
less fat than the higher winter gaining
cattle with correspondingly lower mar-
bling scores. However, when adjustedto
equal fat thickness, thecattlehad similar
marbling scores and percentages grad-
ing Choice (Table 2; 2000 Nebraska
Beef Cattle Report, pp. 30-32; 2000
Nebraska Beef Cattle Report, pp. 23-
25).

The three previous studies used a
total of 356 cattleover fiveyears. Winter
gains ranged from .42 to 1.59 Ib/day
over the four studies. There were no
differencesin quality gradesdueto rate
of winter gainswhen cattlewereadjusted
to equal fat thickness at daughter. We
concludewinter gain doesnot influence
carcassquality.

Effect of Summer Gain on Carcass
Quality

Three studies were summarized to
study the effect of summer gain on car-
cass quality. In thefirst study, summer
gains were influenced by the quality of
forage available (1998 Nebraska Beef
Cattle Report, pp. 66-69). The cattle
gained.681b/day over thewinter oncorn
stalks. Summer gainswere1.59and 1.81
Ib/day, respectively, for cattle grazing
bromegrass and bromegrass rotated to
warm-season grass (Table 3). Feedlot
gains were similar but the higher sum-
mer grassgainsslightly reduced intakes
and increased feed efficiency. Both fat
depths and quality grades were similar.

In another trial, yearlings grazed on
native Sandhills range and smooth

(Continued on next page)
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Table 3. Effect of summer rate of gain on carcass quality.

Experiment
1989 Beef Report? 1998 Beef Report? 2000 Beef Report®

Item Brome Brome/WS Slow Fast Slow¢ Fastd
No. of steers 100 100 40 40 90 48
Winter gain, Ib .68 .68 1.18 1.18 .93 .93
Summer gain, |b 1.59 1.81 .62 1.79 1.12 1.98
Finishing

ADG, Ib 3.60 3.60 4.76 4.37 4.74 4.74

DM, Ib/day 26.7 25.8 30.3 30.1 314 314

Feed/Gain 7.46 7.25 6.37 6.90 6.62 6.62
Carcass data

Fat thickness, in 42 42 50 48 (.50)¢ 43 (.48)f 48

Quality graded 18.7 18.7 19.5 19.1 (19.3) — —

Marbling score? — — — — 529 (567) 517.0

Choice, % — — 90.0 74.0 (82.4)¢  70.0 (85.2)f 68.0

21998 Nebraska Beef Cattle Report, pp. 66-69.
b1998 Nebraska Beef Cattle Report, pp. 63-65.
€2000 Nebraska Beef Cattle Report, pp. 23-25.
42000 Nebraska Beef Cattle Report, pp. 30-32.
€Adjusted to .50 in fat thickness.
fAdjusted to .48 in fat thickness.

9Select = 18, low Choice = 19, average Choice = 20.

hLow Choice = 500 - 599.

bromegrass following wintering on
cornstalks (1.19 Ib/day). Summer gains
on the bromegrass were quite poor
because of precipitation distribution
during the summer. The low summer
gains on bromegrass apparently pro-
duced some compensatory gain in the
feedlot including improved feed effi-
ciency. The slow (bromegrass) summer
gaining cattle were dlightly fatter at
daughter with slightly higher quality
grades(Table3). Whenadjustedtoequal
fat depths, quality differencesessentially
disappeared (1998 NebraskaBeef Cattle
Report, pp. 63-65).

Two other trialshad yearlingsontwo
different summer native range pastures
followingwintering on cornstalksat .93
Ib/day. One summer range had about
onehalf theforagesupplied aswet mead-
owscontaining cool -seasonspecies. With
abundant rainfall, forageproductionwas
high and cattle gainswere low (1.12 |b/
day), probably dueto overly maturefor-
age. Rates of gain in the feedlot were
similar as were feed efficiencies. The
faster summer gaining cattleweredightly
fatter at laughter whilemarbling scores
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and quality grades were similar (Table
3). Adjusted to equal fat depths, the
cattlegaining slower duringthe summer
had somewhat higher quality grades.
They were fed 23 days longer in the
feedlot (2000 Nebraska Beef Cattle
Report, pp. 30-32; 2000 Nebraska Beef
Cattle Report, pp. 23-25).

Thethreereportsreviewed providea
summary of 418 cattleover aseven-year
period. Whensummer pasturegainsvar-
ied by only .22 Ib/day, there was no
effectoncarcassquality. Inthetwolatter
studies, the summer gain differed by
1.01Ib/day. Theslower summer gaining
cattlewerefed for an average of 25 days
longer than the cattle gaining faster in
the summer. When adjusted to an equal
fat depth, the slower summer gaining
cattle had higher marbling scores and
higher percentagesgrading Choice(16.2
percentage units). Because of the in-
creased cost of gain with low pasture
gains, it probably would not befeasible
toattempt toenhanceeconomicsthrough
increasing quality by having low sum-
mer pasture gains.

Carcass Palatability and Tenderness

Another major concern facing the
beef industry is the issue of tenderness
and variation in tenderness. We have
conducted one study to investigate the
influence of calf-feds vs yearlings on
carcasspal atability andtenderness (1995
Nebraska Beef Cattle Report, pp. 53-
56). When the data were adjusted to
equal marbling scores, no differences
were observed for flavor or juiciness of
steaksfrom cattle at 14, 19, or 21 mo of
age. Resultsalso showed that therisk of
cattle of different ages being tough or
undesirable was less than .05% for 14-
mo old cattle, lessthan .52% for 19-mo
old cattle, and lessthan 2.8% for 21-mo
old cattle. Whileyearlingswere statisti-
cally lesstender than calves, the risk of
producingtoughor undesirablecarcasses
wasvery small.

Clearly, age reduces tenderness, but
that doesn’t mean yearlings are tough.
Theribsinthisstudy wereaged 14 days
and the steaks were not overcooked. In
fact, asubsequent study withthesesteaks
showed that the tenderness differences
disappeared when steakswerecookedto
167°F rather than 149°F. While some
wouldarguethat calf-fedsassuretender-
ness, subsequent aging and cooking can
mitigate the differences. We conclude
that backgrounding system has little if
any effect on tenderness and has little
risk of producing “tough” steaksif they
are handled appropriately.

ITerry Klopfenstein, professor; Rob Cooper,
research technician; D. J. Jordon, research
technician; Drew Shain, former research
technician; Todd Milton, assistant professor; Chris
Calkins, professor; Carlo Rossi, former graduate
student, Animal Science, Lincoln.
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