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Sixteenrumindly fistulated Seerswereused
to evauate the effects of feeding supplements
containing combingtions of two whegt-milling
by-products on forage intake, digestibility, and
rumind characteriics.  The by-products
accounted for 47 to 49% of each supplement
and were as follows. 1) 100% wheat bran; 2)
67% wheat bran, 33% second clears; and 3)
33% wheat bran, 67% second clears. All
supplements contained about 30% CP. Com-
pared with unsupplemented controls, forage
intake and digedtibility were sgnificantly higher
for supplemented steers. However, no differ-
ences occurred among by-product treatments.
Inconclusion, if the protein content is adequate,
the choice of bran (high digegtible fiber) vs.
second clears (high starch) has little impact on
forage use.
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Introduction

When beef cows graze low-qudlity forage,
supplementa protein is imperative to gimulate
intake. Recent research a Kansas State Uni-
vergty dso implies that the type of protein is
important. Degradable intake protein (DIP) is
that portion of the crude protein that is de-
graded by rumind microorganisms. It isre-
quired for efficent utilization of low-qudity
forage and, consequently, for desirable cow
performance. Even so, when DIP needs are
met, additiond energy may be required to
achieve desired levels of performance.
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Our objective was to eva uate the effect of two
whesat-milling by-products used as supplemen-
tal energy sources on forage intake, digestion,
and sdlected rumind fermentation characteristics
of steers.

Experimental Procedures

Sixteenrumindly fistulated beef seers(avg.
BW 1064 Ib)were blocked by weight and
assigned to one of four treatments. Each steer
was offered tallgrass prairie hay (3.1% CPR,
76.4% NDF) at 130% of average voluntary
intake for the preceding 5-day period. The
treetments included a negative control (no
supplement) and three different supplementsfed
at arate (.378% BW per day, dry basis) amilar
to that provided to cows in a companion tridl.
The wheat-milling by-products accounted for
47 to 49% of each supplement and were as
follows: 1) 100% whest bran, 2) 67% whesat
bran, 33% second clears; and 3) 33% wheat
bran, 67% second clears. Wheat branishighin
digedtible fiber, and second clears is a low-
grade flour that is high in sarch (> 75%).
Soybean med (gpproximately 40% of the
supplements) provided sufficient DIP to maxi-
mize forage intake and digestion (based on
previous K-Stateresearch). Supplementswere
formulated to contain about 30% CP. Based on
National Research Council values, about 70%
of each supplement’s CP was in the form of
DIP. The forage contained about 50% of its
CPasDIP. A 7-day intakeandfecd collection
period was followed by a 14-day adaption
period. Feca grab samples were andyzed for
acid detergent insoluble ash, which served asan
internd marker to



determine totd fecal output. Feed offered, feed
refused, and tota feca output were used to
cdcuate intake and digedtibility coefficients.
Immediaidy following the collection period,
rumind pH and ammonia concentrations were
measured at feeding and 3, 6, 9, and 12 hours
after feeding.

Results and Discussion

Forage organic matter (OM) intakes and
total OM intakes were lower (P<.01) for the
negative control compared with supplemented
steers but were not different (F8 .23) anongthe
supplemented steers (Table 1). Digestion of
OM was lower (P=.03) for control than for
supplemented steers, with no difference (P8 .46)
among supplemented groups. Digestion of
NDF was not affected (P .47) by treatment.
Totd digestible OM intake was aso lower
(P<.01) for control than supplemented
steers, with no difference (P2 .21) among
supplements.  Rumind pH was dightly higher
(P<.01) for the control

than supplemented steers, and the 67% whesat
bran/33% second clears treatment resulted in
dightly higher rumina pH than the other supple-
ments.  Ammonia concentrations were lower
(P<.01) for the control vs. the supplemented
seers, but no differences (P8 .44) were evident
among supplemented trestments.

Improved forage intake and digestion for
the supplemented steers probably were due to
the provison of rumindly avalladle protein (i.e,
DIP). Rumind nitrogen concentrations are
extremely deficient when cattle consume low-
qudityforage. The DIP provided in the supple-
ment dleviated someor dl of thisdeficiency (as
seenintherumina ammoniaconcentrations) and
increased microbid growth and forage bresk-
down. Thelack of differences between thetwo
wheat-milling by-products suggests that formu-
lating supplements based on starch versus
digestible fiber will have little impact on forage
useif rumindly avalable protein is adequete.

Table1l. Influence of Wheat-Milling By-Product in Supplements on Intake and
Digestion by Steers
Treatment? Contrasts

[tem NC BRAN BRSC SCBR SEM® NC L Q
Forage OM“ intake

gkg BW-" 40.0 624 703 682 365 <01 29 .29

% BW .86 1.32 150 146 008 <01 .26 .27
Tota OM intake

gkg BW-" 40.0 778 89 841 366 <01 26 .29

% BW .86 1.66 183 180 008 <01 .23 .30

Digedtible intake

gkg BW-" 20.0 428  46.0 463 190 <01 23 53

% BW 43 091 098 099 004 <01 21 H54
OM Digestion, % 50.1 55.1 53.7 55.1 1.53 .03 1.00 46
NDF Digestion, % 50.1 49.7 478 488 161 49 .71 47
Rumind pH 6.74 6.56  6.62 654 002 <01 45 44
AmmoniaN, m\Vi 42 1.16 1.07 109 006 <01 57 .03

INC=negative control. The by-product portion of the supplements were: BRAN=100% Bran;
BRSC=67% Bran, 33% Second clears, SCBR=33% Bran, 67% Second clears.
PContrasts: NC=Negative control vs. supplement, L=Linear within supplement; Q=Quadratic within

supplement.
‘SEM=standard error of the mean (n=16).
dOM=organic matter.
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