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INTRODUCTION
Feed intake and therefore the provision of protein and other nutrients is a
problem in newly received, stressed feeder catfle‘when they arrive at the
feedlot. Urea, which is readily degraded in the rumen, is not the protein source
of choice for new feeder cattle. We have shown that a mixture of slowly degraded
protein (blood meal-corn gluten meal) is a more optimum protein source (J. Anim. Sci.
66:1871, 1988). Since blood meal is high in Tysine, this may increase the
bioTogical vatue when blood meal is fed to cattle.

Feather meal is high in methionine and cystine, and methionine is thought to be
the most Timiting amino acid in ruminants. Feather meal is also stowly degradable
in the rumen. Therefore, feather meal may also be a protein source of choice

for new feeder cattle.

Meat and bone meal is moderately degraded in the rumen. With the exception

of methionine + cystine, meat and bone meal has a fairly well-balanced amino acid
profile for supplying the Timiting amino aicds in rumen microbial protein. There-
fore, a mixture of feather meal and meat and bone meal may provide complimentary
amine acids to rumen microbial protein.
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'After methionine + cystine, the most Timiting amino acid in rumen microbial
protein is histidine and tryptophan. Since blood meal is a good source of
- these amino.acids, some blood meal may be required to provide these amino acids.

Therefore, the objectives of the research reported here were as follows:
1. Determine amino acids that are first limiting in rumen bypass
 protein.
2. Determine the optimum proportion of supplemental animal byproduct
proteins for recejving feeder cattle.

_ MATERIALS AND METHODS _

Six supplemental prote1n comb1nat10ns were compared by the1r 1nc1us1on in a
typical receiving diet calculated to contain 12.2% crude protein in the diet
dry matter; 40% of the dietary protein was supplied by the supplemental protein
sources. These diets are shown in Tables 1-6. Cottonseed meal was fed as a
standard supplemental protein source in_the High Plains cattle feeding area
and the combination of iso-protein amounts of blood meal and corn gluten meal
was fed since this combination has given a marked improvement in the performance
of newly received feeder cattle. Urea was also fed as a supplemental protein
source which does not supply any rumen bypass protein. The remaining three
treatments were comb1nat1ons of meat and _bone mea] hydrolyzed feather mea].
and b?ood mea] to optimize the 1ntake of var1ous am1no acids as follows:
comb1nat1on amounts are on a protein basis: :

Meat and bone meal: hydrolyzed feather mea] (38:62); optimize

meth1on1ne_+_cyst1ne. B

Meat and bone meal:hydrolyzed feather meal (91:9) optimize
histidine.

Meat and boneﬁmealzhydro1yzeﬁ feather meal:blood meal (30:35:35);
optimize methionine + cystine, histidine, tryptophan and lysine. -

Feeder steers (518 head) were received at the Burnett Center for Beef Cattle
Research from South Dakota and northern Nebraska on December 4, 1989. When
they arr1ved they were weighed, ear tagged, tails bobbed, vaccinated with a
d-way v1ra1 vaccine (Horizon IV) and injected subcutaneously with a systemic



57

paraciticide (Ivomec). Most of the steers (480 head) were randomly placed
into 60 partially slotted floor pens (8 head/pen; 10 pens per diet); the
remaining 38 steers were used in another receiving experiment. .Each pen had
an automatic heated waterer and provided 20 ft2 of floor space and 1 ft of
bunk space per steer. Feed mixtures were prepared daily by a computer
controlled batching and mixing system, and delivered to their respective

bunks by a belt delivery system. Aureo-S-700 was fed for the first 21 days.

Feed intake and any health conditions were recorded during the experiment.

After 31 days, the steers were weighed and reallotted to subsequent experiments.
Average feed intake, gain and gain efficiency were calculated and statistically
analyzed by least squares analysis using SAS.

RESULTS
Average initial weight + standard deviation of these steers was 615 + 18 1bs.
Average daily feed intake, gain and feed efficiency are shown in Table 7. None
of the daily gain differences presented in this table were statistically significant
(P7.05). Intake of DM by steers fed the meat and bone meal, hydrolyzed feather
meal and blood meal. combinations was decreased (P=.004 to =.022) compared to
steers fed urea. The blood meal:corn g]ufen meal fed steers also (P=.05) had
lTower DM intake. Feeding urea tended (P=.10) to decrease gain efficiency compared
to feeding cottonseed meal. A1l of the steers fed suppliemental protein from the
animal sources had higher gain efficiences (P=.003 to =.03) than steers fed urea
but were similar to steers fed cottonseed meal (P=.15 to =.60).

Part of the reason for the Tack of statistical significance in daily gain in
spite of differences that were 14% greater than steers fed urea, is the large
variation (CV=15.7%) which is typical results during the receiving period.

Numerically, gains and efficiencies were greater in steers fed the three meat
and bone meal plus hydrolyzed feather meal combinations compared to steers fed
the blood meal:corn gluten meal combination (+3% and +6%, respectively), which
inturn was numerically greater than for steers fed cottonseed meal (+2% and
+4%, respectively), or urea (+10% and +18%, respectively).

When gain efficiency was correlated with the calculated bypass protein value
of the supplemental protein, a fairly high correlation coefficient resulted
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(+.92; Table 8) 1nd1cat1ng that 84% of the var1at1on in gain eff1c1ency in

this exper1ment was associated with the bypass prote1n value of the supplemental
prote1n Similar corre]at1ons with the essential am1no ac1ds, assum1ng their
rumen bypass value is the same as the protein source supp1y1ng the amino acid,
are also shown in Table 8. These correlations are Iarge and pos1t1ve 1nd1cat1ng
that the bypass of these essent1a1 amino acids was re]ated to an improvement

in gain eff1c1ency of receiving cattle. '

Figures lland 2 show thé gain efficiency resu1ts ds“a function.of the ca]cu]éted
bypass prote1n and bypass 1so1euc1ne methionine + cyst1ne and threonine. L1near
regressions and correlations as well as the Teast- squares cubic response curves
and correlation coefficients over the linear: regressions and in the case of
isoleucine, a near perfect fit (r=.998) resulted in this method of evaluating

the data.

While the higher'corre1at10ns uéihg the cubic curves may“be tentative, they dor
prov1de an est1mate of bypass protein and amino acids which max1m1zes gain
efficiency. Th1s leads to the conc1us1on that 60% of the supp]ementa1 protein,
or 41% of the total d1etary prote1n, shoqu be bypass protein to maximize gain
eff1c1ency S1m11ar1y, 2.4%, 2.0% and 2. 4% of the supp]ementa] prote1n shou1d

be bypass 1so1euc1ne meth1on1ne + cyst1ne and threon1ne respect1ve]y
A1ternate1y, a prote1n comb1nat1on with a 60% bypass prote1n va]ue should contain
4%, 3.3% and 4% 1so]euc1ne meth1on1ne + cyst1ne and threonine, respect1ve1y, 1n
the supplemental prote1n to optimize gain efficiency in newly received cattle.

In Table 9 are listed the céicu1ated bypass levels of these amino acids in the
protein sources used in this experiment. These figures indicate that hydro]yied
feather meal is the best source of bypass jsoleucine followed by corn gluten
mea] that hydro]yzed feather meal followed by corn gluten meal and blood meal
are the best sources of bypass methionine + cyst1ne and that bldod meal followed
by hydrolyzed feather meal are the best sources of bypass threonine. These
conclusions require verification in subsequent research. ' o

Table 10 shows the analyzed crude‘protein values oﬁ the five supplemental
sources of protein versus calculated values used in formulating the diets. In
general, there is godd agfeement. BTood'meal was higher (+13%) and coftonseed
meal somewhat lower (-7%) in crude protein than calculated. |
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CONCLUSIONS
A1l bypass supplemental protein sources improved gains and gain efficiency
of newly received feeder steers; Numerically, steers fed any of the meat and
bone meal plus hydrolyzed feather meal combinations had better performénce than
steers ted any of the other supplemental protein sources. The major effect
appeared to be due to total bypass protein with gain efficiency maximized when
60% of the supplemental protein, or 41% of the total dietary protein, was
rumen bypass protein. When potential rumen bypass amino acids were calculated
from the supplemental protein sources used in this experiment, bypass isoleucine,
methionine + cystine and threonine appeared to be important. It was calculated
that gain efficiency was maximized in newly received feeder steers when 2.4%,
2.0% and 2.4% of the supplemental protein was rumen bypass isoleucine,
methionine + cystine and threonine, respectively.



Table 1. Calculated diet composition.
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Table 2. Calculated diet composition.
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Table 4. Calculated diet composition.
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Table 7. Effect of protein source for receiving feedlot steers
on intake, gain and efficiency.

Supplemental Av. dally Av. daléy '~ Gain/intake®

protein intake® gain ;

Urea | 16.55 2.40 E i 14.43

cottonseed meal - _' . 15.87 2.59 . -  16.36

50 BM:50 ceMd 15.66 2.65 | 16.96

38 MBM:GZIHFM 15;22 2.75 . : . 18.05

91 MBM:9 HFM ._ 15.52 . 2.74 : - 17.72

30 MBM:35 HFM:35 BM  15.32 = 2.74 17.88
_SEM : 311 ;ljl S u‘..BOT

9pM intake, 1b.
P1b.

€Gain, 1b/100 1b DM 1ntake

dAbbrev1at10ns
BM = blood meal
CGM = corn gluten meal
HFM = hydrolyzed feather meal
MBM = meat and bone meal



Table 8. Correlations between the calculated suppiemental bypass
protein or amino acids and gain efficiency.

7

Bypass protein Correlation
or amino acid coefficient
Bypass protein + .92
Bypass arginine + .87
Bypass histidine + .52
Bypass isoleucine + .92
Bypass_ieucine + .59
Bypass lysine + .83
Bypass methionine + cystine + .86
Bypass phenylalanine + tyrosine + .62
Bypass threonine o + .B9
Bypass tryptophan + .66
Bypass valine +..85
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Figure 1. Gain efficiency as affected by rumen bypass protein and isoleucine.



Table 10. Actual versus calculated crude protein values for
supplemental sources of protein.

% Crude protein (DM basis)

_ % Dry
Feed matter Actual Calculated
Bléod meél 9l1.2 97.0 86
Corn gluten meal '90.2 67.3 67
Cottonseed meal 91.4 42.8 46
Feéther meél, hydrolyzed 95.6 B7.2 90

Meat and bone meal 96.1 . 53.9 54
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