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We evduated the optimd levd of dfdfa
induson in limit-fed, soybean hull-based
diets. Steers were fed soybean hull-based
diets containing 0 to 30% dfdfa or dfdfa
adone. Feed intakes were lower for dfafa
than for soybean hull-based diets.
Digedibilies of dry matter and neutra
detergent fiber were lower (P<0.05) for
dfdfa than for diets containing soybean
hulls Dry matter and neutra detergent fiber
digedtibilities were smilar for different
levels of dfalfa in diets containing soybean
hulls, dthough there were postive associa
tive effects between soybean hulls and 4a-
fdfa Rates of liquid passage from the ru-
men were higher for dfafa than for soybean
hull-containing diets, and incressed as dfdfa
was added to the soybean hull diets. Solid
passage rates aso increased with increasing
amounts of dfalfa in soybean hull-containing
diets. Adding 30% dfdfa to primarily soy-
bean hul diets led to pogtive associative
effects on diet digedtibility, but dfdfa addi-
tions increased liquid and solid passage rates,
suggedting that the benefit was not a result of
dower passage of soybean hulls from the
rumen.
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Introduction

Soybean huls present an opportunity to
the beef and dairy cattle indudtries because
they contain a large amount of potentialy
digestible fiber. Consequently, they may be
incduded in high-forage diets to increase
energy content without decreasing fiber
digedtibility,. However, they have a short
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retention time in the rumen due to their smdll
paticle Sze and high specific gravity, which
may limit ther digedibility and subsequent
animal performance. Previous research a
Kansas State Universty indicated that re-
dricting the intake of soybean hull-based
dietsto 1.5 or 2.25% of body weight (BW) in
an attempt to dow passage did not change
digedtibility, and, therefore, probably did not
change the passage rate of soyhulls from the
rumen. An dternative method to decrease
the rate of passage of feed from the rumen
may be to include forage in the diet.

Our experiments were designed to inves-
tigate changes in digedtibility and passage
rate of soybean hull-based diets as graded
levels of afafawere added.

Experimental Procedures

Twenty Holgtein seers (702 Ib initia
BW) were used in a randomized complete
block design. They were housed in patidly
covered, individua pens, and had free access
to water. Diets were fed once daily at 1.75%
of body waght (dry metter bags). Treat-
ments were a soybean hul mix (95.7%
soybean hulls, 3% molasses, 0.5% urea,
0.8% minerd mix) fed with 0, 10.4, 20.7,
and 30.9% coarsdly chopped dfafa hay
(100:0, 90:10, 80:20, 70:30, respectively), or
dfdfa adone (0:100). The experiment lasted
16 days, with total feca collection (in bags)
during the last 6 days. Feca bags were
emptied daly. Liquid and solid passage
rates from the rumen were determined using
feca samples taken once daly, immediaidy
prior to fecd bag emptying. These samples
were andyzed for concentrations of liquid
(chromium EDTA) and solid (ytterbium
chloride) ingesta markers.



Results and Discussion

Intakes, digestibilities, and passage rates
(liquid and solid) are presented in Table 1.
Despite restriction of feed to 1.75% of BW,
some steers refused part of thar daly ration.
This produced dry matter intakes that were
lower (P<0.05) for afdfa adone than for
diets containing soybean hulls. The dfdfa
we used contained appreciable dust, which
may have contributed to the lower intakes for
the 0:100 diet. Intakes for the 100:0, 90:10,
80:20, and 70:30 diets were Smiilar.

Dry matter digedtibility was lower for
dfdfa done (P<0.05) than for diets contain-
ing soybean hulls. Similar results have been
found with other forage sources. There was
no dgnificant difference in dry matter digest-
ibility among diets containing soybean hulls,
dthough there were podtive associative
effects on dry matter and neutral detergent
fiber digedibiliies for combinations of
soybean huls and dfdfa  Our origind
hypothesis was that forage additions would
dow passage from the rumen and thereby
dlow more time for digestion. However,
lid passage rate actudly increased with
dfdfa additions to soybean hull-containing
diets. Liquid passage rates were higher

(P<0.05) for dfdfa adone than for diets
containing soybean hulls  Further, liquid
passage rate increased linealy (P<0.05) as
alfdfa was added to the soybean hull mix.
Because soybean hul particles are smdl and
have a high spedific gravity, they have the
propengty to pass rapidly from the rumen.
The increase in liquid passage rate with
dfdfa addition may have hastened the pas-
sage of soybean hulls by carrying the small
0lid particles out of the rumen as part of the
liqud phase. Although pH was not mea
sured in this experiment, other research
indicates that diets condgting primarily of
soybean hulls can result in low rumind pH.
At a low rumen pH, fiber digestion can be
inhibited.  Thus, the podtive associaive
effects for digestion with the addition of
dfdfa might have resulted from an increase
in rumination and sdivary flow and, there-
fore, a higner rumen pH. Rumind pH aso
may have been affected by afafa addition
because dfdfa itsdf has a high buffering
capacity. If rumen pH was sub-optimd for
steers fed only soybean hulls, an increase in
pH with dfdfa addition to the soybean hull-
containing diets may have increased the rate
of fiber digesion, and this may explain the
observed associative effects.

Table1. Intakes, Digestibilities, Passage Rates, and Associative Effects® for Digestibilities
and Passage Rates for Mixtures of Soybean Hulls and Alfalfa

Soybean Hull Mix:Alfdfa

Item 100:.0 90:10 80:20 70:30 0100 SEM
Dry matter
Intake”, Ib/day 1.9 1.2 12.1 12.5 9.9 070
Digestibility®, % 67.5 709(6) 6721  709(109 562 200
Neutral detergent fiber
Intake”, Ib/day 7.0 6.8 7.3 7.3 55 037
Digestibility”, % 661  705(9 654(4) 686(119 474 230
Liquid passage”, %/hour 4.6 62(22) 56(7) 74249 77 053
Solid passage®?, %/hour 41 50(18) 42(4) 7.0 (429 40 047

®Associative effects (%, in parentheses) calculated as (observed - expected)/expected, where
expected was calculated as a weighted average based on the proportions of soybean hulls and

afalfain the diet.
within soybean hull-containing diets (P<0.05).

PAlfalfa vs soybean hull-containing diets (P<0.05). C“Linear effect of afalfa

dCubic effect of afafa within soybean hull-

containing diets (P<0.05). °Associative effect different from 0 (P<0.05).





