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ABSTRACT

Thirty-six ITolstein cows were used to determine the effects of sodium bicarbon-
ate (NaHCO,) plus magnesium oxide {MgO), und soybean hulls in the concentrate
ration on concentrate intake, milk vield. milk fat, solids-not-fat, fecal pH and fecal
starch. Cows were assigned to treatments based on age and previous mitk produc-
tion for 2 weeks prepartum and 18 weeks postpartum. During the 2 wecks
prepartum period the cows became adjusted to their treatment ration and were
consuming 7 kg of concentrate plus alfalfa haylage ad libitum and 4 kg (dry basis) of
high moisture corn per head per day. Beginning 3 days postpartum the cows
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reccived the concentrate and haylage ad libitom plus 4 ke {dry basis) of high
moisture corn. The three threatments were as follows: a) 16% CP concentrate with
no bufler; b) 16% CP concentrate with 1.2% NaHCO, plus 8% Mg(); and ) 165
CP concentrate with 30% sovhean hulls. The addition of 1.2%: Nal1CO, plus 8%
MgO to the concentrate ration had no significant effeet on milk vield and milk fat
%, but depressed concentrate intake. Replacing corn with 30% sovbean lhialls in the
concentrate ration had no elfedd on milk vield, milk fal % and concentrate intuke.
Fecal pH wus increased by the addition of NaHCO, plus MgO and soybean hulls to
the concentrate ration. Fecal starch content was not affected by NallCO, plus Mpg()
but was lower for the sovbean holl group.

INTRODUCTION

It is often difficult 1o get cows ted high levels of concentrates in their carly
lactation o consume encugh fiber to maintain normal milk fat content, The NRC
teeding standard recommends that the crude fiber content of ration drv matter
should be a minimum of 17 3% (15}, MacGregor et al (12} showed sovbean mill run
which has a high fiber content to bhe an offective replacement for corn and
mazintained normal milk fat content. Buflers such as sadinm hicarbonate (NaH((),)
add magnesiom oxide (Mg have also maintained normal milk fat content
(1,2,4-6,7 HLI3, 14, 18,119,200 by nentralizing acids in the rumen. [lowever, the
benetits of {ceding bufters have been variable as other studies have shown noe
improvement in milk fat content (3,8, 11, The objectives of this experiment were to
determine the effects of NaHCO; plus Mg, and sovbean hulls in the concentrate
ration on concentrate intake, milk viell, milk fat, solids-not-lat, fecal p1l and fecal
starch.

EXPERIMENTAL PROCEDURES

Thirly-six Helstein cows were used in this experiment as they became available
following [reshening. The cows were assigned to treatment based on age and
previous milk production tor 2 weeks prepartinn and 18 weeks postpartum. Each
treatment group included 5 first calf heifers. During the two weck prepartuin
period the cows become adjusted to their treatment ration and were consuming 7
kg of concentrate plus alfalfa havlage ad libitum and 4 kg (drv basis) of high
moisture corn per head per day. The three treatments were as follows: A—16%
crude protein concentrate with no added buffer; B—16% crude protein concentrate
with 1.2% NaHCO; plus 8% MgO: and C—16% crude protein concentrate with
30% sovbean hulls. The rations and compositions of ingredients are shown in ‘Tables
1 and 2. The cows were kept in a loose housing feeding set-up and had free access
to the bunk ration. The concenlrate was fed free choice through Calan feeding
gates.

The concentrate was weighed each duy, weekly milk weights were recorded
and weekly fat and solids-not-fat tests were conducted. Cows were weighed al
calving and at six weeks intervals. Fecal pH values were determined at hi-monthly
intervals. Fecal starch was determined alter the cows had been on the experiment
for at least 6 weeks. The starch analysis was carried oot using the phenol-sulfurie
acid colorimetic method (9} coupled with enzymatic hydrolysis of starch to glicose
{16). The cnzvme used was a - 1. 4-glucan ¢lucohydrolase.
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RESULTS AND DISCUSSION

As shown in Table 3, there were no significant differences in milk vield, FUM,
Fat % and SNI % between treatments. The addition of 1.2% NaHCO, and 8%
MgQ had no elfect on milk vield and composition: however, these cows consumed
less (P < .01) concentrate. Other studies have also reported that NaHCO, and/or
Mg had a depressing effect on concentrate intake when forage and concentrate
were fed separately (5,6.13,19,20). [lowever, NaHCO; fed with mixed rations has
incrcased dry matter intake {1.3,7)

Soybean hulls with high fiber content were used Lo replace 30% of the corn in
the concentrate ration. This level of sovbeun hulls had ne significant effect on milk
vield and composition. The fiber content of the soybean hulls was highly digestible
and the energy content equivalent to that of concentrates which may explain its
ineffectiveness in raising the milk fal content while maintaining milk yields {(12).
Body weight changes followed similar patterns between treatments, losing weight
the first 6 weeks ol luctation and then gaining weight. with the exception of the
sovbeun hulls group. which did not show a positive weight gain until the 12th week.
Although there were no significant differences in gain of body weight associated
with treatments, the contrel group did have the higher weight gains following peak
production. Cows receiving inadequate dietary fiber sometimes make large body
weight gains (11},

The addition of NalICO,; plus MgO as well as sovbean hulls significantly
increased fecal pH (P<2 .01) (Table 4). Fecal starch was not significantly affected by
the addition of NallICO; plus MgQ; however, the addition of the sovbean hulls
significantly lowered fecal starch percentage (P<< .05). This is probably due to the
lower amount of starch in the sovhean hulls concentrale ration. There was no
significant correlation between {ecal pH and fecal starch. Snyder, et al reported no
difference in fecal pH and fecal starch when fed different levels of NallCO, but
foumd a significant correlation between fecal pH and starch (17). Buflers added to
high energy rations generally raised fecal plI (7,21,22.23) and provided a more
favarable gastrointestinal tract pIl for the digestion and utilization of starch {7},

The average daily milk production by week showed no significant diflerence
between treatments (Figure 1), Most cows reached their peak produoction during
the 6th and Tth week of lactation. Milk production remained quite constant during
the 18 week experimental period. Likewise, FCM was quite constant throughout
the study with a slight decline towards the end of the 18 wecks for all treatment
groups (Figure 21 The average milk fat percentage by week shown in Figure 3
followed an expected pattern testing high during the first 2 weeks of lactation,
reached a low point during the 6th and 7th weeks of lactation and then gradually
increased. There was no significant difference between treatments.

In conclusion, 1.2% NaIICO; plus .8% MgO in the concentrate ration had no
effect on milk vield or milk fat percentage but did depress concentrate intake,
possibly indicating more efficient concentrate utilization. Beplacing corn with 30%
soybean hulls in concentrate ration had no effect on milk yield, milk fat percentage,
or concentrate intake. Fecal pIl wus increased by the addition of NallCO4 plus
MgQ and soybean hulls. Fecal starch content was not affected by NaHCQ; plus
MgO but was lower for the sovbean hull group.
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TABLE 1. Ingrediznts of rations.
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Ration
Cuntrol 1.2% Na HCO 0%
{ro butler) B MgO Saybean hulls

Concentrate Mix

Ground Corn 784 76.8 48.0

Soybean meal {44%) 19.6 12.2 19.6

Soybean hulis - — 29.4

Na HCO, — 1.2 -

Mgl — n.a —

Mineral & Vitamin Supplement 2.0 2.0 Z.0

Tatal 100.0 100.0 100.0
Bunk Mix

Altalfa haylage 78.5 78.5 78.5

High maisture shelled corn 0.3 20,3 20.3

Mineral & Vitamin Supplement 1.2 1.2 9.2

Total 100.0 100.0 100.0
TABLE 2. Composiion of ingredients.

Dry matler Crude prcm-:ina Crude Iibera

Alfalla haylage 61.9 18.2 37

High moisiure shelled corn 80.2 16.2 5.1

Ground corn £89.0 10.0 2.2

Soyhean hulls 86.7 10.4 438

Soybean meal $0.0 44.0 6.7

a Ory basis

TABLE 3. Average daity milk production. daily lzed intake. fal and solid-not-fal percenlages, & body weight changes.

Treatment
Conlral 1.2% Na HCO, 30%
{no butter} -.8% Mgl Soybean hulls
Milk {kg/day) 239 25.6 27
4% FCM (kg day) 22.4 22.7 23.1
Conc. inlake (kg/day) 12.4a 10.0b 12.2a
Fal {%) 3.2 3.2 kK
Solids-not-tat (v} a8 8.5 85
Body weight change {ka}
wk 0 -whkb -85 -10.% -85
wh D - wk 12 9.0 2.6 -1.4
whk O - whk 18 +15.0 -5.d +6.3

a.b means are different al P<I.01
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TABLE 4. Average fecal pH values and percent of fecal starch.

Treatment
Control 1.2% Na HCO | 30%
(no buifer) 8% MgO Soybean hulls
pH 57a 6.2 b 6.0 b
Starch (%} 68 ¢ 6.0 57d

a,b means are different at P< .01
c,d means are different at P<.05



