Sugarcane Silage, Sodium Hydroxide- and Steam’Pressure-Treated Sugarcane
Bagasse, Corn Silage, Cottonseed Hulls, Sodium Bicarbonate, and
Aspergillis oryzae Product in Complete Rations for Lactating Cows!
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ABSTRACT

Five experiments compared silages,
by-product roughages, and added sodium
bitarbonate. Thirty-four cows were fed
diets containing 1) 30% cottonseed hulls,
2) corn silage to supply 25% of dry
matter intake from nongrain portion, 3)
alkali-treated sugarcane bagasse silage, or
4) sugarcane silage borth to supply 25% of
dry matter intake, Only dry matter intake
differed for diets 1 and 2 which excelled
3 and 4 for daily dry matter intake, milk
yield, and protein percent, With 36 cows,
suyarcane silage, enzyme-treated sugarcane
silage, nongrain portion of corn silage,
and pelleted cotionseed hulls  with
sodium bicarbonate (0 or 1%) and an
enzyme product from Aspergifius vryzae
{0 or 36.7 g/day) were compared. Milk
yield was decreased and fat percent
increased by silage compared with pelteted
cottonseed hulls. Bicarbonate increased
milk fat percent and fat-corrected milk in
stlage-containing rations. For the effect of
sodium bicarbonate in early lactation, 36
cows were in a continuous feeding trial of
corn silage, cottonseed hulls, or steam
pressure-treated sugarcane bagasse, with
sadium bicarbonate {0 or 170 g/cow per
day). Lactation curves for feed intake,
milk yield, and milk fat percent showed
no effects of sodium bicarbonate. Cot-
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tonseed hull diets excelled corn silage
dicts. For the same cows and diets plus
additional forms of steam pressure-treated
bagasse (pelleted and wertter), bicar-
bonate was detrimental to feed intake
and milk yield in pellered bagasse diets
bur tended to be beneficial to milk yieid
in corn silage. Four groups of cows (152
cows/group) receiving 0 or 150 g sodium
bicarbonare in a corn silage-based ration
for 30 days did not differ in a field study,

INTRODUCTION

Corn silage is the major roughage source in
dairy cartle diets in much of the country. In
tropical and some subtropical arcas corn
is grown less extensively swhereas sugarcane
produces large tonnages of forage and may be
made into silage. This crop may be ensiled,
or where juice is used for sugar production, the
residue, bagasse, is available as a fredstuff.
Treatment of low quality roughages such
as seraws and bagasse with sodium hydroxide
impruved forage quality and animal performance
for rations containing the treated roughages
(12, 13). Steam pressure treatment alse showed
promise of increasing digestibility (9). Cetion-
seed hulls have been z source of roughage in
complete rations of dairy and feedlor operations
in many parts of the counrtry. Generally, feed
intake has been highest on compiete rations
containing this roughage (14, 16), but no
studies have compared directly milk production
from diers based on corn silage and cotronseed
hulls,

Our studies were to compare complete
rations containing sugarcane silage, NaOll-
treated bagasse silage, steam pressuré-treated
bagasse, and corn silage, and to compare these
with similar formulation containing cottonseed
hulls as the roughzge source.

Sodium bicarbonate has variable

given
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results in several experiments (2, 6, 7, 8, 11,
15} with beneficizal effects seemingly associated
with rations of corn silage (2, 7, 11} although
results were not all positive for this type diet
{6, 8). Also, local interest has developed in an
enzyme derived from Aspergillus oryzae as a
silage additive, Therefore, these additives were
factorialized into comparisons of various silages
with cottonseed hulls,

MATERIALS, METHODS, AND RESULTS

Expariment 1

This experiment was designed to compare
sugarcane silage and sodium hydroxide-treated
sugarcane bagasse silage with corn silage and
cottonseed hull-based rations. Wer sugarcane
bagasse was treated with 5% sodium hydroxide.
Subsequently, 2.5% urea and 15% cane molasses
were added, and the mixed material was ensifed
in a vertical sito.? Fresh cut sugarcane grown on

*sodium hydroxide-treated sugarcane bagassesilage
was conributed by US Sugar Corporation, Clewiston,
FL.

4 Fresh cut sugarcane was cut and delivered for use
in this experiment by A. Duda and Sons, Oviedo,
FL.
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sand fand in south Florida was hauled to
Gainesville {about 370 km)} and stored in a
conventional tower silo.?

Four complete rations were formulated for
comparison. The cottonseed hull  rations
contained 70% concentrate and 30% hulls
dry matter. This percent hulls appeared about
minimum to maintain milk fat 1est with the
type rations (18). Twenty-five percent roughage
from nongrain portion of silages was used
because this is near minimum needed 1o maintain
far test. In our corn silage, 53.7% of toral dry
matter ensiled was stover (including husks),
8.2% cobs, and 38.1% grain, dry basis. This was
determined by samples of corn plants at ensiling
time, parts separated and dried. Stover, including
husks and cob, was considered roughage (61.9%
of dry marter). Grain in silage was concentrate,
in the corn silage diet, 40% of dry mutter was
from silage; of this 40%, 15% was grain (40
% .381) which when combined with 60% of drv
matrer from concentrate mixture toraled 75%
for the concentration portion {Table 1}

Thirty-four cows in carly to mid-lactation
were in a partially balanced incomplete block
design with two 28-day periods. Cows were in
individual pens and taken from these twice
daily for milking. About 40% of allocated feed
was offered at a.m. feeding (0800 to 0900 h)

TABLE 1, Composition of blended rations fed it Experiment 1.

. NaOH Sugarcane

Cottonseed hull Corn silage Lagasse silage

Ingredients ration ratjion? ration ration®
(% of ration dry matter}

Cortonseed hulls 30.0 cae
Corn silage 40.0 P
N2OH bagasse silage 250 RN
Sugarcane silage e veen Cees 25.0
Citrus pulp 30.0 30.0 0.0 300
Corn 17.1 10.5 35.4 22.2
Soybean meal 20.7 7.4 7.5 0.7
Salt .5 .5 5 5
Dicalcium phosphate 1.7 1.6 1.6 1.6
Roughage 30.0 25.0 25.0 250
Concentrate mixrure 70.0 60.0 75.0 75.0
Silage grain Q 15.0 g 0

Etom siiage was 34.4% dry macter,

NaOH-treated sugarcane bagasse silage was 42.7% dry matter.

cSugarcane silage was 27.9% dry marcter,

.
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and 60% at p.m. feeding (1400 o 1500 h).
With silage diets, allowance of silage was
weighed and placed in the manger followed by
correct proportions of concentrate to give
desired total ration (Table 1). Silage and
concentrate were hand-mixed in manger. Feed
refusals were weighed individually before p.m.
feeding and maintained between 3 and §% of
feed offered. Milk samples were DHIA (Dairy
Herd Improvement Association) samples that
were taken during. the final week of each
period, Body weights for cach cow were taken
at start of experiment and on last day of each
period.

Results of Experiment 1 are in Table 2.
Rations conzaining cottonseed hull and corn
silage appeared equal in performance except
feed intake (P<.01). Cows ate more when
cottonseed hulls were included, but energy was
not as great per unit as for corn silage diet. The
NaOH-treated suparcane bagasse diet gave
poorest performance with sugarcane silage
giving only slighdy improved performance.
Body weight pain was greater from sugarcane
silage dier than from NaOH-treated bagasse
silage.

All diets were marginal in maintaining fat
percent, but no differences in far percent or
protein percent were significant. The pH’'s
of silages were 3.95 for both corn and sugarcane

HARRIS, JR,, ET AL.

stlapes and 4.80 for NaOH-treated bagasse
silape. Sugarcane silape released a volatile
compound{s} in removal of silage from storage
that was irritating to eyes and lungs of feeders.
It is presumed this was acetic acid because
acetic acid was high and lactate lowest in
sugarcane silage. Milligrams of acetate and
tactate/g of corn, NaOH-treated sugarcane, and
sugarcane silages were 4.2 and 15.5, 6.2 and
20,0, and 7.5 and 11,1, Molar ratio of lactate:
acetate was only 1.1 in sugarcane silage.

Expariment 2

Thirty-two cows in mid-lactation and three
28-day feeding periods were ina 4 X 2 x 2
factorial in a partially balanced incomplete
block design. This consisted of five roughage
sources: pelieted cottonseed hulls (PCSH),
sunflower hulls, corn silage, sugarcane silage,
and sugarcane silage treated with enzymes
(Aspergillus  oryzae derivative} at time of
ensiling. Also included in rations were two per-
centages of sodium bicarbonate supplementation
{0 or 1% of towl ration dry martrer) and two
quantities of /. oryzae enzyme addition
(0 or 56.7 g/day hand-mixed in concentrate}.
Proximate analyses of silages are in Table 3.
Fresh cut sugarcane was delivered as for Ex-
periment I bur stored in approximately 90.7

TABLE 2. Least squares means for Experiment 1 comparing cottonseed hulls (CS11), corn silage, sugarcane
sifage, and sodium hydroxide-treated sugarcane bagasse silage.

Response varjables

Far Protein Weight
Comparisons bt My® Protein Fat yield yield gain
— t(kg/day) — e (G} e = {kg/day) (kg/28 days)
Ration
CSH 23.0 25.5 3.18 3.19 81 81 +8.1
Corn silage 18.5 24.9 320 2.15 .79 80 +2.0
MaOH-wreated sugarcane
bagasse silage 16.4 22.8 3.00 2.97 67 .68 —6.3
Sugarcane silage 17.2 23.2 3.0t 3.05 69 .69 +B.8
Orthaogonal contrases
CSH vs. corn silage P<U1 NS NS NS N§ NS NS
Curnsilage vs. 3, 4 P01 P<al PO NS P01 <01 NS
Bagasse vs, sugarcane
silage NS NS NS NS NS NS P<.05
Error mean squares
st, 304df 1.62 £.18 012 142 009 002 1.81

*DMI = Dry matter intake, MY = milk yield,

Journal of Dairy Science Vol, 66, Mo, 7, 1983
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TABLE 3 Proximate analyses of sifages in Experiment 2,
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Enzyme
Corn silzge Sugarcane silage suparcane silage
(%)
Dry matter 29.3 26.4 26.0
Crude protcin 2.4 8 R4
Ether extract 4 4 4
Crude fiber B.5 9.4 8.5
Ash 4.9 is 2.1
NFE® ¢ 14.6 I4.4 15.2

a,..
Nitrogen-free extract.

ton, plunper-packed plastic bag silos. Enzyme
was added on rop of loads as received ar 5
kag/ton, Composition of experimental rations is
in Table 4. Ration 2 was included to give a
preliminary evaluation of sunflower hulis which
may be marketed as z by-product roughage.
Sunflower hulls were substituted for cottonseed
hulls.

Both sugarcane silage and enzyme-treated
sugarcane silage were of excellent quality when
removed for feeding. Corn silage was stored ina

TABLE 4. Experimental raticns for Experiment 2.

bunker silo. Rate of removal was slow at end of
final period because no other cattle were being
fed from this source to save enough silage to
complere the experiment, and quality of corn
silage deteriorated.

The first 14 days of each period were used
to adjust animals to rations. Production data
were recorded during rthe final 14 days. Milk
yield, milk fat percent, feed intake, and body
weight change were measured. Milk samples for
measuremnent of milk fat percent were composite

Ratiea number

Ingredient ] 2 3

4 ] 6 7 8

Pelleted CSH 350 10.0
Sunflower hulis 25.0
Corn silage e
Sugarcane silage 22.5
Treated

sugarcane silagcb R ces e
Citrus pulp 28.5 28.5 30.9
Corn meal 18.9 18.9 23.0
Soybean meal 16.0 16.0 213
Dicalciem

phosphate 1.1 1.1 1.7
Trace

mineral salt 5 .5 B
Sodiwm bicatbonate e U AU
Roughage 350 50 225
Concentrate mixture 65.0 65.0 775
Silage grain

{% of ration dry martcer)

Caes 3o 3710

22.5
22,3 22.3
30.4 03 30.4 309 30.0
22,7 232 22.8 11.2 11.2
2:.1 21.4 21.2 18.4 18.3
1.7 1.7 1.7 1.9 1.9
6 6 ) 6 K]
1.0 1.4 1.0
225 22,3 223 229 22.9
77.% 777 77.7 630 63.0
14,1 141

2CSH = cotronseed hulls,

bAspergﬁ{us aryzae enzyme product added at tine of ensiling at rate of § kg/ron. Product for this and
subsequent experiments contributed by Bio-Zyme Enterprises, Inc., 1231 Alabama, St. Joseph, MU 64504,

Journal of i)uiry Science Vol. 66, No. 7, 1U83
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samples of morning and evening milk aken on
the Jast day of cach period.

Response data Tor Experinient 2 are in Table

© 5. No differences were detected inoany measure

among any of the silage treatments. No ad-
vantage was detected for enzyviie treatment of
sugareane at time of ensiling although miik
production was shghtly clevared (25.3 vs. 24.7
kpiday ). Sugarcane silape was equal o the
nongrain portion of corn silage in all responses
measured, No reduetion in intake or animal
performance was detected.

Comparison of all siftages 10 PCSIT showed a
significant decrease of milk yield (27.0 vs. 25.0
kg/dav) and increase in milk pereent (3.21 vs.
3.60%). This probably was duc 1o increased

FIARRES, JR., BT AL,

fiber of the sitage rations and a deerease in
overall  digestible  enerpy, Feed intake was
significantly for animals  consuming
silage-containing rations  as compared  with
animais on PCSIH rations (23.5 vs. 28.6 kg/iday).

Sodium bicarbonsie when sdded at 1% of
dey nunter o silage diers increased milk far
pereent (P 10) from 3.50 o 3.70. Enzymes
added at feeding had no significant effect on
dry matter intake or milk yield in silage diets
bur tended 1o increase milk fae percent (P, 10)
ared fur yield (P<.05), Overall effect of enzyme
wis not signi'ﬁ&:nm. however, as effects tended
to be negarive for cottenseed hull diers.

Dry marter intake tended to be lower when
25% sunflower huells were substitvted for

lower

FABLE 5. Least squazes means for Experiment 2 vnmpasng sodinm bivarhonate aud Spergilbns oryzare enzvme

prostuct wddinons in agarcane silige, corn silage, and polleted eottonsesd bul diere

Ration Milk ifat 5 Rady Weight
comparisons’ [BRRY MY fur viekd FOM weight  change
kgt Ay pr "} — {kghlay) —— tkg) (kg/day)
Comparisan of roughages
Corn silayge 23.3 25.1 351 K8 25.1 636 .58
Sugarvane silage 236 4.7 61 89 251 643 73
Treared sugarcane
silage 2319 5.3 . 03 26U 643 .39
35 PCSIL 8.6 YR 3.2t B3 25.5 632 A
Cosmparisons within silage dices
O NatICO, 234 237 3.5 B6 24.6 618 47
1.0% NaliC0o, 237 253 3.70 94 261 639 67
0 AO0P 22.4 24.7 1.55 B7 24.7 631 A2
$6.7 ghlay ADP 24, 5.3 1660 93¢ 26.0° 41 62
Comparisans within pellesed cottonseed hull diers
G AP 273 6.9 341 w2 26.6 623 I8
56.7 glday AGP 269 26.4 1.99 7% 24.2 628 -~ 10
Comparison of cottonseed hulis and sunflower hulls
35 CSH 28.6 27.0 3.21 B3 235 632 44
25% ST+ 10 PCSH 25.6 26,4 3.2y 86 25.3 618 .36
Significant orthogonal contrasts
s, LU NalICo, NS NS Pl P05 Peas NS NS
O vs, 56.7 ghday AQP
{within silage) NS NS P P05 [0 1] NS NS
Interaction of AQP in
stlage vs. C81T diets NS NS P10 PAS P03 NS5 NS
A3 USIT ws, 25% ST +
% CSH NS N5 N5 N5 NS NS NS
Error mean syuares
ST, dr 6,43 218 135 011 +4.02 2275 57

oMy = Dry nutter intake, PGS = pellered enttonseed hubls, NallCO, = sodium hieathonate, MY = milk
viehl, AQP = Aspergitius oryzae product, SEH = suntlower hulls, CS11 = cottonseed hulls,

i'."‘(.1!} preater than from O AOP Jdict,

“p2 05 greater than from 0 AOP diet,

Journal of Dairy Seience Vol. 66, No, 7, 1983
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pelieted cottonseed hulls, but performances
were not affecred significanily,

Experirmant 3

Thirty-six Holstein cows were pliced on
experiment at calving, up to no later than wk 5
of lactztion, to study the value of sodium
bicarbonate in early lactation. Animals available
for the study were selected from dry cowsina
shade vs, no-shade experiment. The shade
experiment, similar to Collier et al. (3), was
designed to study effects of hear stress during
the dry period on subsequent milk production.
Ration * treatments after calving were fac-
torialized over the previous environmental
treatments in 2 partiaily balaneed incomplete
block design. Cows were assigned randomly to
receive one of the eight rations for the 11 wk as
in Tabie 6. Roughapes were corn silage, cotton-
seed hulls (CSH), and steam pressure-treated
bagasse (SPTB) that was approximately 52%
dry matter. Corn silage was stored in an ap-
proximately 90.7-ton, plunger-packed plastic

TABLE 4. Experimental rations for Experiment 3.2

1479

bag sito. Jalf of the silage was treated with
enzymes derived from Aspergillus oryzae which
was added on op of loads ar time of ensiling ar
§ kg per ton {rations 3 and 4, Table 6). The
plastic wube silo had treated silage at one end
and control silage at the other end. Sodium
bicarbonate (85 g/feeding twice daily) was
added in diets for half of the cows receiving
various roughage sources at feeding. Cows were
managed in same pens as previous experiments.
Milk composition was obtained from monthly
sampling by the Dairy lHerd Improvement
program, All cows were weighed each week
during the experiment before the afternoon
milking.

Cottonseed hull rations contzined 60%
concentrates and 40% hulls dry martter. Corn
silagpe rarions were formulated to compare
the nongrain portion of corn sitage with cotton-
seed hulls and SPT bapasse in the manner
of Experiments 1 and 2.

Ration means are in Table 7. Cottonseed
hull rations increased daily dry martter intake,
daily milk yield, mitk fat percent, and fat yield

Ration numbers

Ingrediznts 1&3 284 5 6 7 B8

(% of ration dry matter}
Corn silagcb 48.0 47.5 . e
SPT bagasse® PN 25.5 25.3 e s
Corttonseed hulis e e e e 40.0 396
Corn meal 34.8 4.5 49.1 48.6 38.2 37.8
Soybean meal 10,4 10.3 174 17.2 14.6 4.5
Sunflower meal 5.2 5.2 5.8 5.8 5.0 5.0
Salt, trace .5 .5 6 .6 5 6
Calgium carbaonate .8 .8 1.0 10 1.0 1.0
Dynafos 3 .3 & RS .6 b
Sodium bicarbonate e 54 - .9d A o4
Roughage 29.7 29.4 25.5 253 40.0 39.6
Concentrate mixture 52.0 52.5 74.5 74.7 60.0 60.4
Silage i8.3 18.1

a . . . - . .
Rations 3 and 4 were made from corn silage treated with enzymes derived from Aspergillus oryzae which
was added at the rate of 5 kg/ton at time of ensiling. Otherwise formulation identical wich rations 1 and 2.

bCom silage averaped 44.2% dry master. Dry basis component percents were: crude protein, 7.0; ether
extract, 1.5; crude fiber, 21.5; ash, 3.2; NFE (nitrogen frec oxtract), 67.0.

°STP = Steam pressure treated. STP hagasse averaged 52% dry marter. Dry basis component percenss were:
crude protein, 4.3; ether extract, 1.2; crude fiber, 34.6; ash, 6.1 nitrogen-frec extract, 54.0,

Cows receiving sodium bicarbenate consumed 170g/day hand-mixed with ration at time of fecding. Percent
of diet thus varied depending on amount of dry matzer consumed, averaging .9%.

Journzl of Dairy Scicnce Vol. 66, No, 7, 1983
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TABLE 7, Ration least squares means for Experiment 3.2

HARRIS, JR,, ET AL,

Treatment

comparisens DM MY F FY
(kgsday) {%} (kg/day)
Comparison of roughages and NaHCO,
Corn silage 17.4 23.2 3.28 .75
Corn silage + NaHCO, 16.8 228 3.27 79
CSH 21.0 27.7 3.91 1.08
CSH + NaHCO, 213 26.0 3.53 95
SPT bagasse 18.9 28.1 3.11 90
SPT bagasse + NaHCO, 18.1 24.3 3.16 74
Overall effect of NaHCO,
No NaHCO, 18.7 25.5 3.43 .87
170 g/day NaHCO, 18.2 24.0 3.32 .82
Significant orthogonal contrasts
Corn silage vs,
CSH diers P<.05 P<.05 P05 P05
Error mnean squares
s',304df 63.6 243.8 .35 072

‘DMl = dry matter intake, MY = mitk yicld, F = milk fat, FY = milk fat yield, SPT = steam pressure-treated,

NalICO, = sodium bicarbonate, CSH = cottonsced huils,

(P<.05) compared with corn silage ratiens,
Becanse SPT bagasse diets were not significantly
different from cotronseed hull diets, it appears
that SPT bagasse also was superior to corn
silage in milk yield. However, preseclected
orthogonal contrasts did not make this direct
comparison. No differences were significant for
sodium bicarbonate during the study of early
lactation.

Although overall means in a continuous
feeding trial of this type usually have a relatively
high error varianee (note 243.8 error variance
for milk yield in Experiment 3 vs. 2.18 in
Experiment 2), it is possible to compare lac-
tation curves 10 determine much more precisely
wherher they are parallel. Cubie polynomial
lactation curves were developed by regressing
measured response variables on week of lacta-
tion, and homogeneity of repression was tested,
Model used included diet, previous shade
treatment, diet-shade, and cows within diet-
shade cells.

Nuo differences were found berween cows fed
control and enzyme-treated corn silage, but
effects of roughages were significant for dry
matter intake {Figure 1} and milk yicld {Figure
2). Orthogonal contrasts selected did not
compare directly SPTB with corn silage diets,
but milk yield curves for cottonseed hulls diets

Journal of Dairy Science Vol. 66, No. 7, 1983

differed from corn silage (P<.01) but not from
SPTRB diets.

Analysis of differences with shaded wvs.
unshaded cows preparmam showed no significant
effects for dry mateer intzke, milk yield,
milk fat percent, or fat yield, in overall means
or when lactation eurves were tested for homo-
geneity of regression.

The major reason for designing this experi-
ment with cows in early lactation was to test

COfRN SiLAGE

¢ 1+ 2 21 4 s 6 7T B 9 10
WEEK OF LACTATION

Figure 3. Dry matter intake response fraom complete
rations containing cottonseed hulls (CSH), steam
pressure-treated bagasse (SPTB), snd corn silage for
cows during wk 1 to 10 of lactation,
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35
ac
25

20

KG/D

H] CORN SLAGE

¢ * 2 3 4 5 8 7 & 8 10
WEEK OF LACTATION

Figure 2. Milk yield response from complete rations
containihg cottonseed hulls (CSI1). steamn pressure-
treated bagasse (SPTB), and corn silage during wk 1
1o 10 of lactation,

the hypathesis that sodium bicarbonate helps
improve feed inrake and milk yicld in the Tirst
few weeks of hictarion. No differences were
significant in overall means (Table 7) or Letween
milk yield and feed intake curves (Figure 3).
However, even though milk yield and feed
intake differed lirtle, within corn silage diets
differences beiween curves were significant
(P<.05} and suggested that cows receiving
sodium bicarbonate ate and produced more
until wk 3 of lactation (Figure 4).

Exparimant §

This experiment was a continuation of
Experimen: 3 with two new roughages: 1)

Milk Yieig

Ory Matter Intake

s SODIUM BICARBONATE = » w w
CONTROL

a 1 2 3 4 3 5 7 8 & 0
WEEK OF LACTATION

Figure 3. Average dry matter intake and milk
yield response from cows during wk 1 to 10 of [acta-
tion fed complete rations containing added sodium
bicarbonate {0 or 170 p/cow daily).
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Milk Yiold

Dry Matler Intake

S0DIUM BICARBONATE mw w wu—
CONTROL

ot 2z 3 4 5 6 7t 8B 9 10
WEEK OF LACTATION
Figure 4. Dry matter intake and milk yield response
duting wk 1 o 310 of lactation when fed complete
rations based on corn silige und added sodium bicur-
benate {0 to 170 g/cow daily),

pelleted steam pressure-treated bagasse (SPTB)
(52% dry matrer product used previously,
reduced in moisture, dried, and pelleted); and
2) a slightdy wetter SPTB (48.9% dry mutter).
The experimental design utilized a 5 x 2
factorial in a partially balanced incomplete
block design and three 28-day. periods. Data
from the last week of each period were used for
statistical analysis. Grain content of corn silape
again was assumed to be 38.1% of silage dry
matter a§ measured in Experiment 1. The
experimental rations are in Table 8. (Rations 7
to 10 are added to rations similar to those fed
in Experiment 3.)

Corn silage was stored in a bunker silo, and
STPB was stored on plastic. No spoilage occurrad
from storage in this way as it was a sterile
product. Managemnent of cows was the same as
in Expeniment 3 except milk samples were
obtained from cows on the final day of each
period and consisted of combined afternoon
and morning samples. Samples were stored at
4°C until Babcock analysis.

Analyses of quantitative dawa  collected
during these experiments were analyzed by the
mixed model least-squares and  maximum
likelihood computer program of Harvey (10)
and under release 79.3A of SAS by the general
linear models procedure (1),

Least squares means for rations are in Table
9. All roughages compared, sodium bicarbonate
did not affect dry marter intake, milk yield,
milk fat percent, or fat yield. However, there
was a sipnificant increase of dry matter intake
when sodium bicarbonate was added to corn

Journal of Dairy Science Vol, 66, No. 7, 1983




1482

TABLE 8, Experimental rations for Experiment 4.

HARRIS, JR, BT AL

Ration number

Ingredients 1 2 3 4 5 & 7o B 9 10
{% of ration dry matter)

Corn silage? M0 337 ... e
Cottonsced hulls . R 40.0 387 N [ .
ST bagasse 255 25.3
Pelleted SPT hagasse | 340 337
Wetter SPT, hagasse

(48" dry matrer) 29.7 295
Corn meal 16.9 46.5 41.1 40.7 53.3 52.9 45.1 44.7 50.4 49.9
Sovhean meal 16.8 16.7 16.5 16,4 19.2 9.0 18.5 18.4 17.6 17.5
Salt, race B B .8 & 6 g 7 g 8
Caleitin tarbonate R 9 7 K & 8 8 9 9
BDyvnalos 3 .6 .9 .8 8 R RY & b
Sodium bicarbonate® . 8 B . R 8 ca 8 e R
Ruoughage 210 20.9 +0.0 19.1 255 25.3 34.0 13.7 29.7 29.5
Concentrate mixture 66.0 66.3 60.U 60.3 74.5 747 66.0 66.3 70.3 70.5
Silage grain 3¢ 128

o sifage averaged 23.7% dry matter. Dry basis component pereents were: crude protein, 7.2; cther
extrxet, 2,5; crude fiber, 26.6; ash, 4.0; NFE (nitrogen-free cxtract), $9.7.

I

SPT = stein pressure treated, SPT bagasse is same product used in Experiment 3.

T o . . - . . . .
Cows receiving sodium hicarbonare. consumed 170 g/day hand-mixed with ration ar time of feeding. Percent
of diet thus varied depending on amount of dry mnatter consemed, averaging .83%.

silage and cottonseed hull rations compared
with the three forms of SPT bagasse rations,
Also, a significant difference in milk yield was
noted from sodium bicarbunate effect when
wet forms of SPT bagasse rations were compared
with pelleted SPT bagasse rations. Sodium
bicarbonate was particularly detrimental in the
diet with peileted SPTHB.

Cattanseed hull rations fed ar 40% of ration
dry matrer gave significantly higher dry marter
intakes than the averapge of other roughages
(24.7 vs. 19.0 kyg/fdav), increased milk yields
(26,1 vs. 23.8 kp/day), increased milk fat
pereent {3.27 vs. 2.95%), and increased fat
yields (.85 vs, .70 kp/day ). Corn silage diets also
gave significantly higher dry marter mrakes,
milk yields, milk fat pereent, and fat yields
than the SPTB rations but litde differences
from wet forms of SPTB. Wet forms of SPTR
showed significant increases of dry matter
intake (18.0 vs. 17.5 kyg/day) and mitk yicld
{24.3 vs. 22.5 kg/day) over the polleted 5PTB
diets,
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Exparimant 5

A 30-day field rtrial was conducted in the
four highest production groups of a 1500 cow
dairy approximately 65 km from Gaines-
ville, FL, during june, July, and August
Groups averaged 152 cows each. Daily ration
per cow averaged 16 kg corn silage {approxi-
mately 25% dry macer), 3 kg Bermuda grass
hay, znd 16 kg concentrates. Cows were fed
and housed in a confined shaded arca with
access to outside lots 2 to 4 hiday. AH cows
were fed to appetite. Abour 4 kg of pelleted
concentrate was fed daily in the mitking parlor.
Remaining concentrate and corn silage were
mixed and fed with a leeder-mixer wagon, and
hay was offered separately in the lots. Two fots
of cows were selected randomly to receive
about 150 g of sodium bicarbonate per cow
daily with stlage-concentrate mixture fed free
choice in lots. Milk weights were taken in
mid-June (DIIA, Milk Only Program) to be
used as a covariate ro compare production
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TABLE 9. Ration east squares means for fxperiment 4.2
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Treatment
comparisons DMl MY F FY
e {hgfday} ——— (%) (kg/day)
Overall effeer of N2l1CO,
No NaHCO, 20.1 24.2 2.97 73
170 g/day NalICO, 20.2 24,4 3,06 74
Comparison of roughages and NaliCO,
Corn silage 19.7 24.0 J.1o 74
Corn silage + NaHCO, 21.6 25.0 3.03 75 -
C51 24.2 25.4 3,33 .85
CSH + Natico, 25.2 26.7 320 k-1
SPTR 18.6 24.7 281 .69
S5PTR + NaHCO, 18.3 24.9 2.92 73
Pellered SPTB 18.4 23.8 2,93 71
Pelleted SPTRB + NaHCO: 16.6 211 3.11 .63
Wet SPTB 19.6 22.7 2,68 63
Wet SPTB + NahliCO, 193 244 3.04 .73
Significant orthogonal contrasts
Bicarbonate vs. NS NS NS NS
CSI v, corn silage divts LRI Pl NS .05
Al SPTB vy, corn silage diets P O0l 205 P<AS .05
SPUB + wet SPTB vs, pellered P05 Pl NS NS
Ireraction {contrast 1 X 4} SP'I't} P<US P10 NS NS
Lrror mean squares
5%, 61 df . 194 7.0 183 o016

DMl = Dry matter intake, MY = milk yield, F = mitk fat, FY = milk fat yicld, CSH = cottonseed hulls,

SPTH = steam pressure-treated bagasse,

obtained from the next monthly DIII test. Milk
fat percents were not aveilable. Sodium bicar
bonate was administered following the pre-
liminary milk yield measurement ro cows in
two of the four groups. A total of 610 cows
completed the 30-day feeding trial.

Covariance adjusted milk yields for cows
receiving approximazely 150 g/day of sodium
bicarbonate averaged 22.46 kg/day vs. 22.53 kg
for cuntrols. Differences were not significant.

DISCUSSION

Maintaining high feed intake with sugarcane
silage in Experiment 2 contrasted to Experiment
1 and other work with ensiled sugarcane (4). De
Gonzalez and MacLeod (5) observed decreased
intake on sugarcane silage because of high
alcohol. High alcohol was due to high soluble
sugar content of sugareane and a wemendous
growth of yeast. In Experiment 1, it is possible
that volarile substances (presumable acetic acid)
were responsible for depression of animal

performance . on  sugarcane silage rations,
Suparcanc used in Experiment 2 showed no
undesirable properties. One explanation for the
difference of the silages may be the method of
storage of the silage. Silage in Experiment 1 was
stored in smaller quantity in upright silos,
whereas silage in Experiment 2 was stored in
a compressed bag which probably excluded air
ar ensiling rime more effectively than the
procedure in upright silos,

Pelleted SPT bagasse posed several problems.
The pellets were processed and delivered ar
several times, each time with slightly different
quality and moisture content. Another problem
with bagasse pellets was mokding and crumbling,
causing varied feed intakes. In spite of some
problems of maintaining a uniform supply of
SPT bagasse, these experiments show the
nonpelleted forms of this product were at least
equal to the nongrain portion of corn silage for
maintaining milk yield which is our best estimate
of the product energy. However, its cffective
fiber probably was less than corn silage as

Journal of Dairy Science Val. 66, No. 7, 1983
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indicated by lower mitk fat percentages in both
experiments than from diets based on com
. silage.

The corn silage in Experiment 4 was from a
bunker silo and was much higher in moisture
and quality than thar in Experiment 3, It is
possible the dryness of silage may have some-
thing to do with thelack of response to sodium
bicarbonate by cows in early lactation {(Ex-
periment 3) as observed by Erdman er al, (7)
and Kilmer et al. (11) as the effect in wetter
corn silage diets and the wettest SPT bagasse
was observed in Experiments 2 and 4.

Cows receiving sodium  bicarbonate in
corzonséed hull diets in Experiments 2, 3, and 4
did not shew benefit from sodium bicarbonare.,
No benefit was found in diets containing corn
silage in Experiments 3 and 5. Thus, sodium
bicarbonate seems unlikely to be beneficial
except in high maoisture diets. 1t s definitely
derrimental in some dicts, ey, with pelieted
SPT bagasse. Because [eed intake appears to be
depressed greatly when sodium bicarbonarte is
derrimental, it is likely that detriment is as-
sociated with poor palarability as found by
Srout et al. (17) and that its bad taste is covered
in wer and particularly silage diets much betrer
than in other diets.

Cotronseed huoll radons produced greater
milk yield than corn silage-based rations in
these experiments (26.4 kg/day vs. 24.4 from
corn silage-based rations). The major reason for
this was through effecting greater feed intake
(24.4 kg/day vs. 19.9 from corn silage rations).
Another reason may be that cotronseed huils
composed slightly less percent of roral ration
dry matrer (average of 36.2% of total ration dry
matter vs. 39.7% from corn silage) but estimated
percent  of nongrain roughage was preater
{36.2% vs. 24.6% from corn silage). Fat percents
in these four experiments averaped slighty
higher for cottonseed hulls (3.44% vs. 3.25%
for corn silage) probably because dry matter
consumption and nongrain  roughage con-
sumption {from corn silage were both low. Thus,
although cottonsced hulls often arc considered
to be a low quality roughage, the positive effect
on feed intake makes performance from these
diets much nearer optimum even though ratios
of milk to feed still tend to favor corn sifage
rations (1.23 from corn silage-based rations
vs. 1.08 from cottonseed hulls).
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