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INTRODUCTION

‘The traditional method of feeding dairy cattie rations based primarily
upon forages is not well suited to certain dairying areas, as for example areas
which suffer frequent droughts and do nof possess irrigation facilities, and
those where land 15 too expensive to be devoted to forages. Since dairying
arcas with these limitations exist in Puerto Rieo, it would be desirable to
find an alternative means of feeding cows and not depend on forages. There
is also a need to develop rations which would enable the establishment of
large daivying enterprises on farms of limited acerage. The present experi-
ment was therefore undertaken to 1est one such ration, one based upon con-
centrate feeds and sugurcanc bagasse and not employing forages of any
kind. A prelimmary evaluation was made of its nutritional merit and of its
economic feasibility.

REVIEW OF LITERATURE

Rations employing very high proportions of concentrate feeds or cven
all-concentirate rations are now being used successiully for finishing beef
eattle (10,13)% This type of ration is not suitable for dairy cows, however,
because i causes a marked depression in milk-fat percentage, as well as
adverse physiological effects which may shift the animal into a fattening
type of metabolism and shorten its productive life (6). Although the depres-
sion in milk-fat percentage can be corrected by the addition of about 1
pound of bicarbonates to the ration (8), the other physiological derange-
ments can apparently be rectified only by the inclusion of & certain nuini-
mum of fiber. Kesler and Spahr (6) have estimated that not less than 13 or
14 percent of the dry matter consumed by the cow should be erude fiber.

! Assoeiate Nutritionist, Agrieultural Bxperiment Station, University of Puerto
Rieo, Lajas Substation, Imjes, P.R. The author wishes to thank Miguel A, Negrén

Weber for performing chemieal analyses on the feed and milk samples.
2 Jtalic numbers in parentheses refer to Literuture Cited, pp. 268-9.
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The idea of using a single mixture containing some sowree of fiber as a
complete feed for dairy cows has been suceessfully applied. Olson (9) used
a mixture consisting of 30-percens conrsely ground hay and 70-percent con-
cenfrates containing 16 percent of crude protein, This complete feed was
given ad libitwm and compared with rations of limited concentrates and ad
libitum hay, or ad libitum concentrates and ad Lbitwin hay. Twelve cows
were used in a double-reversal design with 5-week periods. The cows on the
complete feed consumed 36.9 pounds of the mixture daily and produced
43.4 pounds of mills, Though the cows fed ad ldhitwn concentrates consumed
more feed, they produced no more milk than the cows on the complete feed.
The limited-concentrate ration resulted in less milk production and in
lower milk-protein conient than did the other two rations, Milk-fat per-
centage was depressed by ad Lbitwmn concentrates, but net by the complete
feed, even though the ratio of concentrates to hay consumed was similar
under both treatments. However, Timery el al. (5) found that 20-percent
forage in the form of ground or chopped hay or ground corncobs was in-
sufficient in a complete mixed ration to maintain normal milk-fat percent-
age.
One possible source of fiber available in great quantities in Puerto Rico
is sugarcane bagasse. Though bagasse is not wsually fed to dairy cattle, its
value as a component in rations for heef cattle hay been established. Kirk
et al. (7) mixed 20-pereent chicken-litter bagasse ground through u 14-inch
sereen with concentrate ingredients to make mixtures containing 16.7 per-
cent of erude fiber and 7.7 percent of digestible protein. When these mix-
tures were fed ad lbitwn, slong with only o small amount of hay or silage,
to steers and heifers in {wo trials, the average amount consumed was about
25 pounds daily, and the resulting live weight gains averaged about 2.5
pounds daily. Since sugarcane bagasse combines well with eoncentrates in
rations for beef cattle there is reason to believe that it might also be well
suited to rations for dairy cattle.

MATERIALS AND METHODS

This experiment consisted of o continuous feeding trial, which was divided
into three periods and extended over the greafer part of one lactation, Lt
was condueted to compare a conventional ration with » ration based solely
upon concentrate feeds and sugarcane baguosse.

ANIMALS
The animals used in this experiment weve seven Brown Swiss and nine
Holstein cows from the Lajas Substation herd which enlved during the
period from September 25 to December 12, 1964, These cows were selected
because they fulfilled the requirement of achieving a milk-production level
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of at least 35 pounds daily by the third week of lactation. The eharacteris-
ties——breed, age, and milk production during carly lactation were con-
sidered in assigning the 16 cows Lo 2 groups as nealy alike as possible. One
group wus subjected to each of the two treatments employed in the experi-
ment.

EXPERIMENTAL PERIODS

Zach cow started upon the experiment on the third day of laetation. The
period including days 3 to 21 of lactation constituted the preliminary period.
At the end of this period the cows were assigned (o their respective treaf-
ments. The following 4-week period, including days 22 to 49 of lactation,
constituted the adjustinent period. This way followed by a 30-week coni-
parison period extending from day 50 to day 259 of laetation.,

During the preliminavy period all of the cows were subjeeted to the sume
trcatment. They were maintained in stanchions equipped with watering
cups in a shade barn between morning milking (6 to 7 a.m.) and afternocon
milking (2 to 3 p.m.) and were ut pasture during the remaining hours, While
in the stanchions they received all but 4 pounds of their daily allowance of
concentrates, the rest being given in the milking parlor, and as much har-
vested forage as they would eat. Kach cow was supplied a daily allowance
of the standard coneentrates mixture {table 1) equal to one-half the number
of peunds of milk she had produced the preceding day. The harvested forage
consisted of either green chopped sorgbum (Sorghum rulgare), green chopped
merkergrass (Pennisetum purpurewn), or sorghum silage. The pasture
available to the cows was mostly in ficlds which had been neither fertilized
nor irrigated and thus was not of very high nutritive value. It consisted
mostly of the native pajongrass (Andropongon annulatus).

During the adjustment period the cows of the control group were sub-
jected to the same treatment as during the preliminary period, with the sole
exception that the daily allowances of concentrates were adjusted at
10-day intervals employing the Maryland Veeding Standards (4). During
the same pertod the cows assigned to the experimental treatment were
placed in stanchions for several howrs daily while they consumed an allow-
ance of harvested forage which decreased from 15 to 10 to 5 to 0 pounds
during the 4 successive weeks. The rest of the time these cows were main-
tained in a pen which was located under a roof, paved, and provided with
watering cups. Here they were offered a mixture of concentrates and ground
sugarcane bagasse (table 1) in unrestricted amounts in one manger and
loose unground bagasse In another manger. They were also offered 2 pounds
of standard concentrates mixture at each milking in accordance with the
usual milking procedure.

Throughout the comparison period the control cows continued under the
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same conventional treatment as in the preceding period, Of the total 1,680
cow-days of the comparison period under the control treatiment, green
chopped merkergrass was fed on only 18 days, while sorghum silage and

TasLe 1-—Percenlages of ingredients In the concenlrale mizlures and percenlages of
procimale chemical components (dry-matter busis) in the feeds of the cows
on experiment

Concentrate mixture

Tngredient
Standard With bagasse
‘round shelled corn! 35.5 45,20

Yellow hominy feed 35.5 -

Dehulled soybean oilmenl 10.0 22.50

Fishmeal 5.0 —e

Cune molasses 12.5 15.00

Uround bagasse’ 15.00

Dicaleium phosphate - 1.00

Salt 1.5 .76

Sodium bicarbonute | — .50

Vitamin supplemeng? - .05

Ieed
I:;O,l\!:::;!fn Standard CO":"‘?EL”‘N ci?()r;;:ci Sorghum Sugarcane
- concentrales Pompsen m{:;l;:: sthge silage
Number of snmples 8 15 1 4 2
Components:?

Dry matter 87.8 & 1.4| 87.2 4 1.1 22,2 23.8 = 1.1 24.8 + 0.3
Crude protein 16.1 + 1.3] 17.7 £ 1.0] 7.8 5.0 4= 1.6 3.6 £ 0.1
Ether extract 3.8 4 1.11 26 0.7 1.8: 2.7 & 0.5 2.1 & 1.0
Crude liber 20 4 0.2 9.7 4= 0.9 38.1 1 38.5 & 2.4 36.1 + 1.0
Ash 6.4 4= 1.1 6.8 & 0.7 10.4 [ 10.6 + 0.4 6.3 + 0
Nitrogen-free extract [ 71.7 2= 1.7) 03.2 & 1.5, 41.9 | 42.6 £ 1.4 51.9 &£ 1.9

b Ground to pass a 3{g-inch screen.

2 Supplied by Dawe’s Laboratories and containing £,000,000 I.U. of vitamin A,
100,000 T.U. of vitamin 13, and 10,000 L.U. of vitamin I& per pound.
¥ The figures presented are means and standard deviatlions, except in the case of

the single observation for merkergrass.

sugarcane (Secharum oficinarwn) silage were fed on 1,189 and 473 days,

respectively.

The cows under the experimental treatment were confined to their pen
all the time during the comparison period except for {wo daily trips to the




FREDING LACTATING DAIRY COWS 208

milking parlor. They were fed the concentrates-hagasse mixture ad Ebilumn
for several months while they werve at or near peak production; later on the
amount given was limited to 30 to 40 pounds per head daily.

FEED SAMPLES AND (OBTHS

A sample was obtained from ench batch of the concentrates-bagasse mix- -
ture prepared, while the standard concenfrates mixbure and harvested
forages were sampled at intervals. No attempt was made to sample the
pasture fornge. The feed samples were subjected 1o proximate analysis
according to A. Q. A, C. procedures (7).

The feed costs under ench freatment were caleulated from the daily
record of feed consunptbion and the estimaded cosls of each feed, The stand-
ard-concentrates mixture and the concentrates-bagasse mixture were pre-
pared al the substation from purchased ingredients. To the cost of ingredi-
ents was added 20 cents for the standard misture and 40 cents for the
concentrates-hagasse mixture per 100 pounds, to allow for the cost of grind-
ing corn and bagasse and of mixing the various ingredients, The average
total cost per 100 pounds was $3.80 for the standard mixture and $4.00 for
the concentrates-bagasse mixture. The bagasse used for grinding and mixing
with concentrates was chicken-litter bagasse purchased in dried and baled
form, whereas the loose hagasse was whole nnfreated bagusse, and was ob-
tained free of charge. T'he cost ol the harvested forages was estimated as 50
cents per 100 pounds, while that of pasture was estimated as 10 cents per
head per grazing day. The latter figure corresponds to that used for the
unimproved pastures of the present experiment, and is eonsiderably lower
than the coxt which would prevail if pasturc-improvement practices were
followed.

MILK WEIGHTS AXND SAMPLES

"The millk produced at cach milking was weighed in a milk-metering device
to the nearest (.25 pound., The milk was sold at the price of $7.80 per 100
pounds without regard to its fat content.

A sample of milk from four consecutive milkings was obtained from each
cow on days 20 and 21 of lactation (end of the preliminary period), again
on days 48 and 49 of lactation (end of adjustment period), and thercafter
on scven oceasions ab t-weelk intervals during the comparison period, On
each oceasion three parts of afternoon milk were eombined with five parts
of morning milk in order to make the samples approximately aliquot. The
contents of [at, protein, and solids-not-fat in the samples were determined
by the Babeock (7), Kjeldahl (£}, and Watson lactometer methods (12),
respectively.
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BODY-WEIGHT DETERMINATIONS

cneh cow was weighed before the morning milking on day 50 and again
on day 260 of lactation to permit calenlation of body-weight change during
the eomparison period. On both oceasions the animals spent at least the
preceding 15 hours in an aren where neither feed nor water was available,
The pounds of milk produced al the milking immediately following the
hody-weight, determination were sublracted from the gross body weight
to arrive at the net shrunk weight Ilach of these weights was recorded to
the nearest pound,

STATISTICAL ANALYSIS

The data from the comparison period pertaining to milk production and
percentages of [af, protein, solids-not-fat, and tolal solids in the milk were
subjected to analysis of covarinnee with adjustment for ithe corresponding
data fromy the preliminary period. The data pertaining to body-weight
change during the comparison period were analyzed by the unpaired £ test.
Both types of analysis were performed according to the procedures of
Snedecor (11).

RESULTS AND DISCUSSION

- FEED CONSUMPTION, MILK PRODUCTION, AND BODY-WEIGHT CHANGLES

No feed-consumption data were recorded during the preliminary period.
During the adjustment period the control cows consumed an average of
22.0 pounds of standard concentrates mixture daily, while the experimental
cows gorged themselves on 43.1 pounds of concentrates-bagasse mixture.
This demonstrated conclusively that the latter mixture was very palatable.
During this period the control cows were offered only 14.6 pounds of har-
vested forage daily, yet they left forage uneaten, consuming only 9.4 pounds,
The low consumption of harvested forages can be ascribed to mediocre
palatability and to the fact that these forages were offered during the same
hours of the day as was the concentrates mixture, the cows preferring to
consume the latter, The amount of pasture forage consumed is unknown,
The experimental cows also lelt harvested forage uneaten, consuming only

- about 60 percent of that offered.

During the comparison period the control cows consumed 18.5 pounds
of standard-concentrates mixture daily (table 2). They were offered 26.1
pounds of harvested forage, but consumed only 19.8 pounds daily.? The
experimental cows consumed 41.6 pounds of concentrates-bagasse mixture

8 The amount of harvested forage offered rather than the amount consumed is
given in table 2, because, in caleulating feed costs, it was asstuned that unconsnmed
forage was wasted.
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daily during the comparison period. The average would have been higher
if ad Libitwm feeding had not been stopped after siightly more than half of
the comparison period had elapsed. The peak daily consumption recorded
was 50 pounds per eow. The experimental cows usaally consumed cither
none or only a part of the 4 pounds of concentrates which they were offered
daily during milking, The practice of feeding them at this time was ap-
parently unnecessary.,

Tavpe 2—Feed consumplion (pounds}, feed costs (dollars), and incowe returned above
Jeed costs (dollars) during the comparison period of cows on experiment

Treatment
Item Control Experimental
Total Per cow-day Total Per cow-day

Standard concentrutes mixiure

Amount consumed 31,015.2 18.5 3,360.0 2.0

Cost per 100 1b. 3.80 3.80 3.80 3.80

Total cost 1,178.58 .70 127.68 .08
Concentrates-bagasse mixture

Amount consumed None None 69,953.5 41.6

Jost per 100 b, s s 4.00 4.00

Tatul cost — —_ 2,708. 14 1.67
Harvested forage

Amount congumed 43,887.0 26.1 None None

sost per 100 1b. .50 .50 = -

Total cost 219.44 A3 - _—
Pasture

Number of cow-duys 1,680.0 1.0 Noue None

Cost per cow-duy .10 .10 — —

Tafal cost 168.00 .10 e =
Overall feed costs 1,5066.02 93 2,925.82 1.74
Income from milk 4,6878.36 2.78 6,204.25 3.69
Income above iced costs 3,112.34 1.85 | 3,278.43 1.95
Feed costs per 100 ib. milk pro- 2.61 — 3.67 e

duced :[

However, sinee some aceounting of the concentrates given fo these cows
during milking was required, it was assumed that they bhad ealen hall of
that offered. After being subjected to their trealment for several wecks
the experimental cows developed a decided eraving for forage and attempted
to steal mouthfuls of it whenever possible. In spite of this they showed very
little interest in the loose bagasse offered to them. Bagasse recently brought
from the mill, which was still humid, was consumed in small amounts. How-
ever, after the same bagasse had dried out, the cows no longer consumed it.
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The nulk-producing potentials of the {wo groups were similar, as shown
by the average dally productions during the preliminary period when both
received {he same treatment (table 3). The milk of the experimental cows,
however, had a higher confent of total solids than did the millk of the con-
trol cows, The difference was due mainly to higher {at content in the former.
It solids-not-fat content the difference between groups was less pronounced.

The average daily milk produetion of the control cows inereased 3.2
pounds during the adjustment period over the preliminary period. By eon-
trast, the milk production of the experimental cows showed a marked m-
crease of 12,0 pounds daily. Milk eomposition in the control cows showed

TaBLE 3.~ -Mean duily mill: production and mean percentagesr of wmill componenis of
cows on experiment

Freatment and pesiod Pl | e | BE | AR | TR
pounds | Percent Percen! Percent Percent
Preliminary period:
Control 44.2 2.83 2.97 8.70 11.52
Lxperimental 41.7 3.28 3.08 5.02 12.20
Adjustment period:
Control 47 .4 2. 54 2.87 8.78 11,61
Iixperimental 53.8 3.20 3.38 4.45 12,465
Comparison period:
Confrol 35.7 3.16 3.00 8. 76! 11,922
Iixperimental 47.4 3.32 3.59 9.37 ! 12.69

! Difference belween treatments highly significant (£ < .01) with covarianee ad-
justment for corresponding data frouw the preliminary period,

2 Difference between treatments significant (P <0 .05) with covariance adjustment
{or corresponding daln from the preliminary period.

little difference between the preliminary and the adjustment periods. How-
ever, in the experimental cows there occurred a sharp increase in mullk
solids-not-Tat content and in the protein fraction of the nonfat solids during
the comparison period, though. fat content was essentially unaffected.
During the comparison period the control cows maintained an average
daily milk production 11.7 pounds below that of the expeximental cows
(table 3). This difference was found to be highly significant (7 < .01) by
covariance analysis, using milk production during the preliminary period
as the independent variable. Since the comparison period included boils a
phase when the cows were at peak production and o phase when they were
declining in production, an estimate of the effect of {reatments on persist-
ency of lactation was desired. Thercfore a persistency index was caleulated
by dividing the amount of milk produced during the second 105 days of the
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compatison period by the amount produced during the Giest 105 days, The
same index Nigure of 0.77 was found for hoth {reatments. Thus the experi-
mental treatment inereased peak produetion, but did not change lactational
persistency. Brown et al. (2) reported nearly the opposite elfect of inereased
concentrates feeding on the lactation curve, 1., a slight Inttial inerease in
produetion and increased persisiency Hnoughom a 2060-day experimental
period.

The experimental cows showed an average nolk-fal content during the
comparison period which was 0,16 pereent higher than 1hat of the control
cows (table 3), but by covarianee analysis this difference was not significant.
It is inferesting that, in this study, the mixfure containing 15 pereent of
bagasse combined with 0.5 percent of sodium hiearbonate maintained
normal milk fat content, wherens the complete ration containing 20 percent
forage eniployed by lomery et al. (5) was unable to do so.

TapLi 4.—Mean changes in body weight {pownds) of the cows on experimend during the
¥ ¥ ¥ {f
compurison period

Gain

[
. Tin: o
Lerentmeng J ‘ilt].llyllltl ‘E \:e'il;:'llilt j Total gain } per day
Control | Less o Lus (3 g 0.30t
[f,\pmuu('niﬂi | 1,102 | 1,2(5(; ; 161 ‘ 78
1

t Dilterence hetween trentmoents sig_,mﬁ(uul( (P < .05 )

The difference between treatments in average milk protein and solids-nol-
fal contents during the comparison period were 0.50 and 0.61 percent,
respectively, in favor of the experimental treatment. These differences were
highly significant (£ < .01). The finding that the incereased level of net-
energy intake under the experimental treatment resulted in production of
milk with nereased contents of protein and solids-not-fat is in agreement
with the results of other investigators (8). The difference belween treat-
ments of 0.77 pereent in average ik tolal-solids content during the com-
parison period was significant (P < .05).

The experimental eows consumed sufficient net energy to enable them-
selves to undergo a considerable degree of fattening in addition to giving
high milk yvields, The difference between treatments of 0.48 pound in aver-
age daily liveaweight gain during the comparison period ((able 4) was sig-
nifteant (12 <2 .03).

The bene[u‘l.ll influence ol the experimental treatnient on milk produe-
ton was obvious, bul an aecounting of feed costs s necessary Lo establish
whether the inerensed production was achieved econotuieally. The over-all

feed eosts were nearly twice as high under the experimental treatment as
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wikder the control treatment (Lable 2). When the overall feed costs were
computed per 100 pounds of milk procduced it was shown that the expoeri-
mental treatment. constituted a more expensive feeding regimen for milk
production than did the control treatment.

However, even though there was less refarn per unit of mulk produced,
there were more units produced under the experimental freatment. When
the overall feed eosts were sublracted from the value of all of the milk pro-
duced i was found that the experimental treatment resulted in o slightly
greater refurn. Uhe question as to the economie advisability of feeding the
coneentrates-bagasse mixture has nol been settled conelusively by these
results. This system of feeding appears promising for wse with cows of high
productive potentinl, but less so for use with cows of low inherent produe-
frvity.

There may be means by which the cost of the concentrates-hagasse mix-
ture could be lowered withioul deercasing its nutritional efliciency. The
avernge erude-protein content of the mixture used in this study was 17.7
percent, (1able 1), Such a high fevel should not be needed in a complete
ration, and the use of less soybean-oil meal would lower the cost of the mix-
ture. It may be feasible to utilize greater sinounts of inexpensive molasses
in the mixture,

Furthermore, the hagasse mixed with the concentrate ingredients in the
present experiment was purchased at the extremely high price of $2.50 per
100 pounds. It should be possible to find bagasse adequate for this purpose
al alower price. Halso appears that a higher poereentage of bagasse is needed
in the mixtuve, Uhis would produce fwo beneficial resulis, riz., make the
nmixlure less costly nnd inerease the crude fiber content, The latter appears
necessary, judging from the marked craving for forage which the exper-
mental cows developed. The average erude-fiber content of the mixture
used in this study (9.7 pereent) was below the suggested minimum level (6).

1 a coneentrates-hagasse complele ration could be used on a commercial
seale 1t would provide several ceonomic advantages over the conventional
system aside from feed costs, [ would eliminate the dependence of the feed
supply on rainfull, eliminate the machivery and labor needed for planting
and havvesting forages, and greatly reduee the land aren needed for the
maintenance of dairy cattle.

HEALTH PROBVLIGAS

Several health problems of various Lypes were encountered in this sindy.
One cow of the control group was removed [rom the hierd with cancer
shortly nfter completing the experimient. The developing disease appavently
didd not alfect her performance on the experiment, however. Her appelite
remaied normal and her index of Iactational persistency was higher than
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the group average. Therelore, data from this cow were ineluded in the
statistical analysis,

The ecideuce of elinieal mastitis was higher in the experimental than in
the control cows, IFour of the experimental and only one of the control cows
had mastitis during the experiment. These 4 experimental cows contracted
mastitis a tolal of 11 times, with 10 of Lhe cases occwrring duwring the com-
parison period, A total of 108 days was recorded when some quarter of
some of the cows of this group showed mastitis, which represents 6.4 pereent
of the tota] number of cow-duys in the comparizon period. The one control
cow was affected on five different oceasions during the comparison period
for u tolal of 66 days, representing 3.9 percent of the Lotal number of cow
days for the group. The control cow was the only one to lose a quarter from
masitis,

There was n tendency for the experimental cows to produce loose feces,
Cases of true dinrrhea or indigestion were encenntered in four of the experi-
mental eows. The affected animals were treated with mewater and always
returned (o normal withiu a few days, No troubles of this sort were en-
countered among the control cows.

A condition of stilfness developed in five of the experimental cows. How-
ever, 16 is difficull to decide whether this resulted from the ration or the
housing facilifies, When a layer of saud was placed over the conerele Hoor
of the pen the stif animals showed improvement. Ioven though the expert-
mental cows moved slowly and deliberately most of the time, they some-
times showed excifability during milking, at which time they would shake
their hips vigorously. Another effeet of the experimental {reatment ap-
peared to be that of inducing exeessive drinking and frequent urination.

While it did not appear that the health problems encountered in the ex-
perimental cows were very serious, it is not known whether any detrimengal
effects were produced on the liver and rumen of these animals, as often
ocenrs in beel eattle on all-concentrate rations (1.3). The effecis on the cow of
the concentrale-bagasse ration over a long period of time remain to be
determined. The cows of the present experiment are therefore being kept
under their vespective treatments, and will be used to study the responses
during a second conseeubive year.

SUMMARY

Seven Brown Swiss and nine Holstein cows, which alfained a milk-
praduction level of at least, 35 pounds daily hy the third week of Inefation,
were divided into two groups as nearly alike as possible, During the pre-
liminary period, days 3 to 21 of lactation, all cows received the same standard
concentrates mixture: 1 pound per 2 pounds of milk produced, plus green
chopped grass or silage ad libilion, and nightime grazing mestly on wohm-
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proved pastures. During the conparison period; days 22 to 49 ol lactation,
the control cows continned under the same conventional ration, exeept that
concentrate allowanees were adjusted by the Maryland Feeding Standards,
while the experimental cows were fed a mixtwre containing 15 pereent of
sugnreane bagusse and 85 pereent of concendyates ad Lbitwi, along with
decreasing amoun(x of harvested forage with vo pasture. During the com-
parison period, days 50 to 259 of laetaiton, the confrol cows were treated as
in the preeeding period, while the experimenial eows reeeived only the
coneentrate-bagasse mixture, plus sbudard-eoncentrates mixture (during
milking) and loose unground bagasse.

Average daily feed consumptions per cow in the comparison period were,
for the control cows, 8.5 pounds of concendrates, 19.8 of harvested forage,
and an unknown amount of pastare forage, and for the experimental cows,
41.6 pounds ol concentrale-bagasse mixture, an estimated 2 of standard-
concentrates mixture, and irsignificant. amounts of loose bagasse.

Average daily milk productions by the control and experimental cows,
respectively, were as follows: Preliminary peviod, 44.2 and 41.7; adjust-
ment, period, 47.4 and 53.8; and comparison period, 33.7 and 47.4 pounds.
Average pereentages ol components in the milk of control and experimental
cows, respectively, during the comparison period were as follows: IPat, 3.16
and 3.32; protein 3.09 and 3.59; solids-nof-fal, 8,76 and 9.37; and lotal
solids, 11.92 and 12.69.

The differences in favor of the experimental treatment in mille production,
mitk-protein content, and milk solids-not-fat content were shown to be
highly significant (p < .01} and the difference in milk total-solids content,
was shown 1o be significant, (I° < .053) by covariance analysis with adjust-
ment for the corresponding data [rom the preliminary period.

Average daily live-weight gain during the comparison period was 0.30
in the control cows and 0.78 pound in the experimental cows, the difference
being significant (P < .05).

Overall feed costs per 100 pounds of milk produced during the comparison
period were estimated as $2.61 and $3.67 under ihe, confrol and experi-
mental trealments, respeetively. Corresponding cost igures per cow per day
were $50.93 and 81.74. However, income from milk produced above feed
costs per cow per day wuas slightly higher under the experimental treatment,
$1.95, than under the control treatment, $1.85. The cosi of the concen-
trates-bagasse mixture might be reduced by including less soybean-oil meal
and niore molusses and bagasse in the mixture, and/or by using & cheaper
source of hagasse than was employed in the present experiment.

Health problems encountered in the experimental cows included slightly
greater incidence of mastitis, sporadie oceurrence of diavrhea, stiff joints,
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and exeessive drinking and urination, Farther studies twe needed 1o estab-
lish the long-term effcets of this type of ration on the health of dairy cows,
1t is concluded that the use of o coniplete yation Lor Inetading dairy cows,
based upon concentrates and sugarcane bagasse, is feasible from o nutri-
tional standpoint, and may be reasonable from a cost standpoind,
RESUMEN Y CONCLUSIONES

Sicte vaeas de la raza Pardo Suiza y 9 de Ia raza Iolstein, cuya produc-
cion de leche no bajo de 335 libras diarias durante las fres primeras semanas
de lactancia, se dividieron en dos grapos similares, Duranfe of periodo
preliminar, desde el teveer din hasta el dia 21 de lactancia, todas las vacas
reetbieron la misma racidn, Fsta consistio de alimento concentrado corriente
{a razén de L libra por eada 2 libras de leche producidas), mas foda In yerba
verde cortada o ensilaje que apetecieran Jos animales, y pastoreo de noche,
principalmente en pastos no mejorudos. Ducante el perfodo de ajuste,
desde el din 22 hasta ol 49 de laetancin, Ias vacas del grupo testigo con-
tinwaron con la misma racidn, salvo que la cantidad de alimento concen-
{rado se reguld seein las Guias de Maryland, mientras que las vacas del
grupo experimental recibieron una mezela de un 15 por ciento de bagazo de
cafia molido y un 85 por cicito de alimentos concentrados segin lo apete-
cieran los antmales, mdas una candidad de forraje redueida gradualmente y
ningin pasto. Durante ol periodo comparativo, desde el dia 50 hasta ef 259
de lactunein, las vacas del grapo testigo reeibicron el mismo tratamiento que
en el perfodo anterior, mienfras que las vacas del grupo experimental veei-
bicron dnicamente In mezeln de alimentos coneentrados y bagazo, mis
alimento concentrado corriente (durante el ordefio) y baguso suelto, sin
moler,

Kl covsumo diario promedio, pov vaea, durante ¢b perfodo comparativo
fue como signe: Las vacas del grupo testigo consumieron 185 libras de
alimento concentrado, 19.8 libras de forraje cosechado, y una eanfidad
indeterminada de pasto; y las vaeas del grupe experimental; 41.6 libras de
alimento concentrado con bagazo, alvededor de 2 libras de alimento concen-
{raclo corriente y una cantidad insignificanic de bagazo suclto. La produc-
¢ion promedio en libras de leche por din, de Ins vaeas del grapo testigo y
del graupo experimental, respectivamaote, fue como sigue: Durante cl
perfodo preliminar, 44,2 y -11.7; durante ¢l perfodo de ajuste, 47.4 y 53.8;
y durante ¢l peviodo comparativo, 35.7 y 47.4. LI porcentaje promedio
de los componentes de la leche de las vaeas del grupo testigo y del grupo
experimental, respectivamente, durante el periodo ecomparative, fue
como sigue: Crasa, 3,16 y 3.32; proteing, 3.09 v 3.59; sélidos-no-grasos,
8.76 y 9.37; y sdlidos totates, 1192 y 12,69, Las diferencias a favor del
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fratamicnto experimental en cuanto o produceidn de leche, contenido de
protefia y eontenido de sdlidos-no-grazos fueron altamente signilicativas
{p < .01), ¥ la diferencia en cuanto al contenido doe solidos totales fue signi-
lieativa (£ < 03), cuando se hicieron los andlixis de covarianza, haciendo
los ajustes correspondientes a los dotos del periodo preliminar. I8 promedio
de aumen(o en el peso vivo, por din, duranie el periodo compurativo fue de
0.30 libra en las vacas del grapo testigo v 0.78 libra on las vacas del grapo
experimental, stendo ésta una diferencia signifieativa, (I < .05).

Los costos totales de alimentacidn por eada 100 Tibras de lechie producidas
s0 exbimaron en 32,61 v S3.67 para los {rafamientos testigo y experimental,
respectivamente. Los costos eorrespondientes por vaca, por dia, fueron de
2093 vy SL7E Sin embargo, el ingreso por concepto de leche producida,
después de descontar el costo de la alimentacion por vaca, por dia, fue un
poco mayor en el caso del trataunienio experimental (81,95) que en el del
tratamiento testigo ($1.85). 10s posible que se pueda rebajar ¢l costo de la
mezela de alimentos concentrados y bagazo, usando menos harina de soya
y mis miel y bagazo en la mezcla, y obleniendo el bagazo de una fuente
mids barata cue la que se uso en este experimento, ‘

La salud de las vaeas del grupo experimental fue mas afeetada por una
incidencia de mastitis, casos oeasionales de dinrren, tiesura de las articula-
ciones, y una tendenela excesiva o beber y orinar. 10 neeesario hacer otros
estudios para determinar los efectos ue a la larga pueda tener este tipo
de racidn sobre la sahud de Jas vaens lecheras,

Se concluye que es posible usar una racidn complefa para vacas lactantes,
a hase de alimentos coneentrados y hagnzo de eatin, que redina los requisitos
de una buena nutricidon y que adenids sea ceondmicamente factible,
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