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Table 1Table 1. Proportion of. Proportion of ingredients in diets composition ingredients in diets composition 

(% DM )(% DM )
Effects (P<0.05) of CaO levels were observed on

apparent total digestibility of DM, OM, CP, and NDF

(Table 3). The increase in the sugarcane silage

digestibility of NDF fraction with CaO addition is likely

due to the effect of the alkali treatment on cell wall

constituents. There were no effects of CaO levels in

sugarcane silage on ruminal digestibility of all nutrients

evaluated (Table 3).
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TheThe sugarcanesugarcane isis aa feedfeed sourcesource traditionallytraditionally usedused asas

freshfresh--choppedchopped sugarcanesugarcane inin feedlotfeedlot dietsdiets.. However,However, thethe

sugarcanesugarcane isis relativelyrelatively difficultdifficult toto harvestharvest

mechanicallymechanically.. Therefore,Therefore, toto solvesolve thisthis dailydaily laborlabor ofof

harvestharvest andand chopchop sugarcane,sugarcane, thethe useuse ofof sugarcanesugarcane

silagesilage hashas beenbeen increasedincreased.. OnOn thethe otherother hand,hand, thethe

qualityquality ofof sugarcanesugarcane silagesilage isis usuallyusually poorpoor duedue toto thethe

sugarsugar whichwhich isis readilyreadily fermentedfermented toto ethanolethanol byby yeast,yeast,

anan inefficientinefficient fermentationfermentation pathwaypathway.. Additives,Additives, likelike

calciumcalcium oxide,oxide, inin sugarcanesugarcane silagesilage havehave beenbeen studiedstudied

toto trytry decreasedecrease oror stopstop sugarsugar fermentationfermentation byby yeastyeast andand

preservepreserve silagesilage nutritivenutritive valuevalue.. TheThe effectseffects ofof calciumcalcium

oxideoxide inin sugarcanesugarcane silagesilage areare decreasingdecreasing thethe ethanolethanol

Item

Calcium oxide in sugarcane silage, %

0 0.5 1.0 1.5

Sugarcane silage 50.00 50.00 50.00 50.00

Corn ground 39.46 40.02 40.02 40.02

Soybean meal 8.02 8.02 8.02 8.02

Urea/AS (9:1) 1.50 1.50 1.50 1.50

Calcite limestone 0.56 - - -

Dicalcium phosphate 0.25 0.25 0.25 0.25

Sodium chloride 0.19 0.19 0.19 0.19

Mineral premix1 0.02 0.02 0.02 0.02

Analyzed content , % DM

DM, % 57.61 58.11 58.11 58.66

OM, % 95.20 93.80 92.40 91.15

CP, % 12.08 12.01 11.96 12.01

EE, % 2.52 2.44 2.44 2.64

NDF, % 40.51 38.44 37.06 35.35

iADF, % 10.80 9.57 8.00 7.06

TableTable 33.. EffectEffect ofof calciumcalcium oxideoxide inin sugarcanesugarcane silagesilage onon

totaltotal andand partialpartial digestibilitydigestibility ofof nutrientsnutrients andand TDNTDN

percentagepercentage ofof dietsdiets

11CompositionComposition ((%%)):: coppercopper ((2222..5050),), cobaltcobalt sulfatesulfate ((11..4040),), zinczinc sulfatesulfate

((7575..4040),), potassiumpotassium iodateiodate ((00..5050),), sodiumsodium seleniteselenite ((00..2020))..

FecesFeces andand abomasalabomasal digestadigesta samplessamples (approximately(approximately

200200 gg andand 500500 mLmL,, respectively)respectively) werewere collectedcollected

betweenbetween dd 1111 andand 1616 ofof eacheach period,period, withwith intervalsintervals ofof

2626 hh betweenbetween thethe samplingssamplings..

Composite samples of feeds, orts, feces, and

abomasal digesta were analyzed for total N, DM, ash,

OM, EE, NDF, and iADF. The ruminal fluid was

preserved by addition of 1 mL of 9 M H2SO4, and

stored at −20°C for analysis of NH3. Ruminal fluid

NH3 was analyzed by distilling with 2 M KOH in a

micro-Kjeldahl system, after previous centrifugation at

1,000 × g for 15 min.

�� StatisticalStatisticalAnalysesAnalyses

The data were analyzed as a 4 × 4 Latin Square

design using the MIXED procedure of SAS. The

ruminal characteristics data collected over time were

analyzed as repeated measures. Linear, quadratic, and

cubic effects of calcium oxide levels in sugarcane silage

were tested using orthogonal contrasts. Differences

were considered to be significant when P≤ 0.05.

Ruminal pH values were not affected by CaO levels,

what means that the increase in pH silage with CaO

levels had no effect on ruminal pH ruminal and

environment was adequate for microbial growth. Overall,

the mean ruminal pH value observed was 6.68. In the

same way, NH3-N concentration also was not affected

(P>0.05) by treatments and averaged 9.86mM.

��AnimalsAnimals

FourFour NelloreNellore steerssteers ((184184 1010..22 kgkg ofof BW),BW), fittedfitted

withwith abomasalabomasal andand ruminalruminal cannulascannulas

�� ExperimentalExperimental designdesign

44 44 LatinLatin squaresquare designdesign

�� DietsDiets

DietsDiets consistedconsisted ofof 5050%% roughageroughage andand 5050%%

concentrate,concentrate, formulatedformulated toto bebe isonitrogenousisonitrogenous ((1212%%

CP,CP, DMDM basis)basis)..

TheThe fourfour treatmentstreatments consistedconsisted ofof sugarcanesugarcane ensiledensiled

TheThe objectiveobjective ofof thisthis studystudy waswas toto evaluateevaluate thethe

effecteffect ofof calciumcalcium oxideoxide levelslevels asas additiveadditive ofof

sugarcanesugarcane silagesilage onon intakeintake andand digestibilitydigestibility ofof

nutrientsnutrients inin crossbredcrossbred steerssteers..

oxideoxide inin sugarcanesugarcane silagesilage areare decreasingdecreasing thethe ethanolethanol

productionproduction byby inhibitioninhibition ofof yeastsyeasts activityactivity throughthrough thethe

pHpH andand osmoticosmotic pressurepressure increaseincrease..

iADF, % 10.80 9.57 8.00 7.06

NFC, % 40.09 40.91 40.94 41.15

Ca, % 0.401 0.889 1.584 2.193

P, % 0.206 0.207 0.207 0.207

Ca:P 1.95 4.29 7.65 10.59

Calcium oxide in sugarcane silage, % P-value1

Table 2. Table 2. Effect of calcium oxide in sugarcane silage on Effect of calcium oxide in sugarcane silage on 

nutrient intake nutrient intake 

Item

Calcium oxide in sugarcane silage, %

SEM

P-value1

0 0.5 1.0 1.5 L Q C

DM, % 59.77 62.15 63.25 65.24 3.35 0.036 0.901 0.748

OM,% 62.18 65.20 67.71 68.41 3.10 0.007 0.368 0.817

CP,% 55.89 58.84 63.24 63.42 5.49 0.042 0.579 0.609

EE,% 74.15 74.14 76.68 77.71 2.72 0.102 0.747 0.575

NDF,% 29.29 34.59 37.89 41.27 4.83 0.025 0.756 0.882

NFC,% 90.98 89.60 89.58 87.21 2.71 0.106 0.725 0.556

TDN, % 61.49 63.51 64.68 65.09 2.96 0.079 0.549 0.989

Ruminal digestibity, % of total digestion

DM, % 62.47 64.77 67.89 66.90 2.58 0.290 0.622 0.741

OM,% 65.47 69.19 71.65 71.42 2.45 0.188 0.543 0.920

CP,% 27.63 41.45 39.72 48.89 7.76 0.114 0.767 0.460

EE,% 0.61 -0.37 -5.27 0.72 3.82 0.774 0.345 0.369

NDF,% 75.87 66.39 66.52 67.40 8.67 0.503 0.539 0.811

NFC,% 75.33 82.34 85.89 85.52 4.19 0.171 0.481 0.984

1Probability of linear, quadratic or cubic effect of calcium oxide in 

sugarcane silage

Except to NDF intake, there were no effects (P>0.05)

of CaO levels in sugarcane on intake of all nutrients

evaluated (Table 2). The NDF intake decreased linearly

(P=0.032) when CaO levels were increased, what

probably occur due to lower NDF concentration in diets

with CaO.

TheThe additionaddition ofof upup toto 11..55%% ofof calciumcalcium oxideoxide inin

sugarcanesugarcane ensilageensilage improvesimproves sugarcanesugarcane silagesilage

digestibilitydigestibility..

TheThe fourfour treatmentstreatments consistedconsisted ofof sugarcanesugarcane ensiledensiled

withwith fourfour calciumcalcium oxideoxide levelslevels ((00,, 00..55,, 11..00,, andand 11..55%%,,

asas fed)fed)..

��IntakeIntake andand DigestibilityDigestibility

TheThe experimentexperiment waswas conductedconducted forfor 7272 dd (4 periods

of 18 d each: 10 d for diet adaptation, 6 d to collect

fecal and abomasal samples, 1 d for ruminal pH

measurements and collection of ruminal fluid).

ForFor eacheach animal,animal, thethe DMIDMI waswas measuredmeasured dailydaily..

Indigestible ADF (iADF) was used as an internal

marker to estimate apparent nutrient digestibility and

fecal output.

AuthorsAuthors thankthank thethe CoordenaçãoCoordenação dede AperfeiçoamentoAperfeiçoamento

dede PessoalPessoal dede NívelNível SuperiorSuperior (Capes,(Capes, BrazilBrazil),),

FundaçãoFundação dede AmparoAmparo àà PesquisaPesquisa dodo EstadoEstado dede MinasMinas

GeraisGerais (FAPEMIG,(FAPEMIG, BrazilBrazil)) andand CNPq/INCTCNPq/INCT--CACA forfor

providingproviding thethe financialfinancial supportsupport..

0.5% CaO
0% CaO

1.5% CaO1.0% CaO

Item

Calcium oxide in sugarcane silage, %
SEM

P-value1

0 0.5 1.0 1.5 L Q C

Intake

DM, kg 3.73 3.75 3.53 3.60 0.37 0.459 0.867 0.487

DM, %BW 1.95 2.01 1.86 1.91 0.15 0.464 0.978 0.291

OM, kg 3.54 3.53 3.27 3.30 0.35 0.211 0.897 0.457

CP, kg 0.47 0.45 0.44 0.44 0.05 0.395 0.709 0.937

EE, kg 0.09 0.09 0.09 0.10 0.01 0.612 0.125 0.104

NDF, kg 1.34 1.29 1.15 1.11 0.12 0.032 0.961 0.528

NFC, kg 1.62 1.68 1.56 1.63 0.16 0.762 0.885 0.186

TDN, kg 2.29 2.41 2.29 2.36 0.30 0.897 0.847 0.500

1Probability of linear, quadratic or cubic effect of calcium oxide in 

sugarcane silage


