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The purpose of this study was to evaluate the effects of feeding three
graded lavels of crude protein - 11.8 , 12.8 and 13.B% without fat or with
4% added fat on the feedlot performance and carcass characteristics of rapidly
growing beef calves.

For the study 240 large-framed English-Continential crossbread calves with
an average initial weight of 643 1bs. were received in late November of 1989.
The calves were provided access to water and bromegrass hay. They were then
processed and implanted at arrival and again on day B4.

The diet step-ups given to the calves are shown in Table 1. After the 20-
day receiving period, all cattle were individually weighed over a two-day
period. They were then allotted to pens and treatments.

Treatments used were:(1) LPNF, 11.8% crude protein with no added fat;(2)
MPNF, 12.8% crude protein, no fat;(3) HPNF 13.8% crude protein, no fat; (4)LPAF,
11.8% crude protein, with added fat;(5) MPAF , 12.8% crude protein , added fat;
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(6) HPAF, 13.8% crude protein, added fat.

To provide the supplemental fat to the diets, yellow grease was added at
4% on a dry watter basis. Corn gluten meal and blood meal were used to adjust
dietary protein levels. Table 2 provides the nutrient analysis of treatment
rations. After the receiving period during which time they received decoguinate,
the calves were adjusted to monensin over a 28-day period.

The researchers reported finding that dry matter intake was not affected
by protein or fat levels. For the 168-day feeding period, overall dry matter
intake was 17.8 1b. (Table 3).

A trend for decreased intake, the researchers said, was noted for calves
consuming the added fat diets. As energy density increases, they said, intake
will drop somewhat. Within a fat level, they said, dry matter intake appeared
to increase with increasing levels of protein. They explained that intake
generally responds positively with increasing percentage of protein in the diet.

| Average daily gain was also not found to be affected by treatments. The
researchers reported that average daily gein was increased linearly up to 132
days on feed (Figure 1). The protein level, they said, marginally affected
average daily gein during period 3 (day 84-132).

Tne researchers said this suggests that as these calves were maturing or
with more days on feed, thelr protein reguirement for growth was probably
being met as a result of increased intakes. They alse said that a crude
protein content of 12.8% with added fat for the entire 168-day feeding pariod
seems sufficient to maintain acceptable performance. For the entire feeding
period, average daily gain was approximately 3.73 1h. daily.

During the first period (day 0-41), the researchers said protein level
effects on feed conversion did not act independently of the fat addition
(Figure 2}. They said steers not receiving added fat, converted less feeé to
live weight gain than steers receiving added fat. As protein level increased,
they said steers receiving no added fat became more efficient in a linear

mammer. Steers receiving added fats, however, responded to increasing protein

levels in a curvilinear fashion.

Feed conversion was improved by added fat by 3.2% and 3.8% after 132 and
168 days on feed, respectively (Figure 3). The researchers sald the added fat
did not seem to alter these calves' protein requirements, because no protein

level by fat interaction was observed for cumlative feedlot performance.

In terms of carcass characteristics, the reasearchers found the treatments
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not to have affected hot carcass weight. They noted, however, that diets
containing the added fat appeared to have a more consistent response of in-
creasing HCW compared with no fat addition. The dressing percentage was in-
creased 0.9 percentage units by the added fat. As the protein level increased,
so did dressing percentage in a linear mamner.

The added fat, the researchers said, resulted in a 2.9% increase in rib-
eye area. A protein level gquadratic response for rib-eye area was observed;
13.9 for LP, 14.5 for MP and 14.0 in. for HP. In this study the ressarchers
said@ MP provided the largest REA compared with LP and HP. They pointad out
that it is possible that the additional 1% crude protein in the HF diets was
being converted to energy rather than directed toward lean deposition.

4 protein level by fat addition interaction was found to be evident for
adjusted back thickness (Ficure 4). Within the NF group, adjusted bzck thickness
peaked at MP then declined. In the AF group, the researchers said, the opposite
was true.

From an economic standpoint, the researchers determined upon first esxamina-
tion of the treatments cost per gain that it was more cost effective not to in-
ciude the added fat. However, they said improved feed conversion and increased
carcass weights for the added fat treatment groups providad the greatest return
per head (Figure 5).

The researchers concluded that the protein requirements of large-framed
English-Continental crossbred calves was not affected by the inclusion of added
Tat as yellow grease in their finishing diets. However, when a 13.8% crude
protein diet with 4% added fat on a drv matter basis, the greatest net return

per steer was found compared with other protein-added fat combinations.

" FIGDHE 3

deizd fat
dded fat
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Main effect of protein levels on cumu-

lative averagedaily gainduringfinish-  Feed conversion for day 0-41. Protein ?1{]2:':: edf;e;t; ?‘ ;agt ::J%e_fs??gfaség;‘
ing period. Linear increase (P<0.06)  jevel by added fat interaction (P<0.07) Withi Vf di riod means' are
with increasing protein level from day was evident. Yithin a feeding period,

0-132. different.
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4% Added fat
B 0% Added fat

Protein level by added fat interaction
(P<D.006). Means differ with unlike
superscripts.

Cost per hundredweight of gain and
net return by treatments. The inter-
section of a treatment and cost per
hundredweight of gain will give the
net return per head in that treatment.

1. Percent composition of step-up period, finishing diets, as-fed basis

i Step-Up No atded fat Added fat
Ingredient 1 2 3 4 LPNF MPNF HPNF LPAF MBAF HPAF
Comn

Dry-rolied 45 51 59 658

Steam-itaked 562 553 544 534 525 516
Alfalfa hay a3 22 11 4

Com silage 15 18 20 20 218 218 238 218 230 220
Molasses 5 5 5 2]

Yaltow grease 1 1 1 1 2.9 2.9 29
Supplement

: Step-up 1 3 4 5

1 Finishar* 514 b4 b5 517 518 5.18
Corn gluten meat 089 138 056 128 1.85
Blood mea! 046 0.9% 046 0892

Step-up period was 20 days.
Finishing period was 168 days, Irom Nov, 25 to May 18,1880,
*Finisher supptement pruwded 0.75% urea in all treatments.

2 Nutrient compositmn (%) of ﬂnlsher treatment

diets, dry matter basis

Nn added fat

Added fal

Net energy main., Mcalicwt. 858 95.6 85.4
Net energy gain, Mcal/owi. 64.0 63.8 B63.6

NEg to protein, Mcal/CP 5.42 4,95 4.61
Calcium 0.51 0.67 0.51
Pnosghorus 0.25 0.25 0.27
Magnesiuzi .10 0.11 0.1
Potassium 066 0.75 .67

Nutrient LENF  MPNF HPNF LPAF MPAF  HPAF
Dry matter 70.5 €8.6 68.2 69.6 69.5 609.58
Crude protein 11.8 12.8 13.8 118 12,8 13.8
Agid delergent fiber 4.04 7.13 6.50 7.20 7.07 6,90
Total digestible nutrients B7.6 B6.8 B7.5 6.7 a6.8 871

0.7 1044 1011
68.2 68.0 67.8

578 5.31 4.91
0.54 0.52 0.58
0.25 0.26 0.23
0.10 0.3 o1
0.67 0.67 o

was increased 1o 30 g per tan.

Monensin and tylosin were fed at 15 and 10 g per jon, respecuvely. for 2 weeks, then monensin

3. Effect of protein and fat on feedlot pe

rformance and

carcass characteristics of large-framed, finishing, beef steer calves

No added a1 Added tat
Item LPNF  MPNF HPNF LPAF MPAF  HPAF
Feedlot periormance
No. of pans 5 5 5 5 5 5
No, of sieers 40 40 40 40 a0 40
Initial wt., Ib. 646 B45 641 642 640 641
Finat wi., Ib, 1,259 1,264 1,259 1.248 1.280 1,281
Adj, tinal wWt, 1b.* 1,195 1,217 1.204 1,200 1,233 1,241
Dry matter intake, Ib. 17.8 17.9 17.9 17.0 1.7 17.8
Dally gain, Ib. 3.65 a.69 3.68 3.6i 3.8 3.0
Feed conversion® 4,88 4.87 4.87 472 . 465 4.67
Carcass charactaristics .
Hot carcass wt., |b. 782 797 788 785 807 812
Dressing percent™ 64.7 65.6 §5.2 - 685 65.7 66.0
Rib-eye area, in.2® 13.7 14.2 139 14.0 14.7 4.0
- Kidnay-pelvic-haart fat, 5" 2.1 2.3 2.3 2.4 2.5 25
Marbling score 5.1 5.1 4.8 4,9 4.9 4.9
Quality grade - Chw Ch* Site g glen S
Yield grade 25 . 2.6 25 2.6 2.4 2.8
Retall yield, % 50.9 50.8 50.8 50.8 51.3 50.2

tMain effecl of fat level, P<0.052.
*Maln effect of fat, P<0.004,

“Linear effect of protein, P<0.03.
"Main effect of fat, P<0.0001,
'Quadratic eflect of proteln, P<0.006.

‘*Adjusted with an average DP of 65.46%; ad. final wi = HCW/0.6546.




