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_ PROCEEDINGS OF THE INTERNATIONAL SYMPOSIUM ON FORAGE QUALITY AND CONSERVATION

in low cost per unit of dry matter (DM), and high energy produc-
tion per unit of area (15 a 20 t TDN/ha). Also, sugarcane matura-
tion occurs in the same period as forage shortage in pastures. And
the technology generated by the alcohol and sugar industry per-
mits agronomical improvement in the production of this forage, in
different environments.

Popularization of sugarcane among cattle farmers is due to
studies of research and extension sectors that search for solutions
to enhance the use of this forage. Among recent progresses, the
selection of varieties for ruminant feed, the development of proc-
esses to enhance product quality and the use of additives to reduce
losses in the sugarcane ensiling process.

Although sugarcane is most commonly used fresh, daily cut
and chopped before provided to animals, sugarcane ensiling per-
mits enhancing the activities on the farm and reducing the daily
need for labor force, and time spent with feeding. This option has
been used especially in large herds.

Due to ensiling, reduction of DM voluntary intake and decrease
of nutritive value of sugarcane, are discussed by many research-
ers, being this effect caused by the typical alcoholic fermentation
of yeasts (Pedroso et al., 2005).

In non controlled fermentation conditions (absence of addi-
tives), the pool of sugarcane water soluble carbohydrates, espe-
cially sucrose, is converted into ethanol, with losses of two CO,
molecules for each fermented glucose molecule. This type of fer-
mentation, characteristic of this species of forage, results in high

DM losses in the form of gas, over 30% of initial DM, according
to several authors (Pedroso, 2003; Sousa, 2006). The biochemi-
cal equation of ethanol production catalyzed by the fermentative
pathway of yeasts can be described as:

Glicose + 2 ADP + 2 Pi — 2 etanol + 2 CO,+2ATP+2H,0

Experiments in large scaled silos (Pedroso et al., 2006; Schmidt,
2006) have evidenced low recovery of the produced ethanol, prob-
ably due to fast volatilization of this component, which increases
DM and forage energy losses. In addition, Schmidt’s (2006) evalu-
ation of feedlot beef cattle intake behavior evidenced inhibition of
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voluntary intake of silages with higher no.ﬁma of ethanol, with
stronger effect in the first six hours after animal were feed. i
The use of additives aims to reduce losses, elevate nutritive
value or improve the aerobic stability of the m:wi product. Kung Jr.
(2000) affirms that in the ensiling process, mm&ﬁ:@m have been used
as a way to elevate nutrient and energy recovery in the preserved
forage, with a consequent improvement in mEBw_.va.moHBmsnm.
Many factors can interfere in the efficiency ﬂ.um m&a::.\m. use in for-
ages such as, characteristics of the used species, humidity content,
mass temperature and pH, content of soluble carbohydrates and
i ic microorganism population.
m?WWM%% other :Wrso_omﬁ% the use of additives in mowmmm must be
evaluated based on cost and economical profit in the final @womcg.
According to Weiss (1996), the cost of an additive, the m@E@E.mE
and labor force necessary for its application are easy to determine;
however, the benefits, or investment are difficult to measure. >._mo\
it is difficult to understand when comparing results of an mﬁﬁ:nw-
tion of a same additive, in the same forage species, in different tri-
als, due to the variability of the obtained results. . -
In this report, the role of chemical and microbial additives in
fresh or ensiled sugarcane conservation will be &mnzmm.mg based on
updated data presented in our previous report (Schmidt, 2008).

Additives and sugarcane composition

The use of additives in sugarcane ensiling aims to inhibit the
growth or reduce the activity of epiphytic yeasts that @Hoacnm.&-
coholic fermentation during the process. Therefore, a H.m%_pnﬁ_oz
of DM losses, that often overcome 30%, is expected. >nno_..95m to
Balieiro Neto et al. (2009), these losses can represent approximately
53 kg of TDN per ton of ensiled sugarcane.

Although many additives tested for these purposes seem to
have a beneficial effect on qualitative nrmnmnﬂmz.mcnm of mzm:m.m
sugarcane, comparison of the magnitude of additive response, in
different trials, is made more difficult by the low no:m._mﬂm:n% m_.&
large variability of the results. Probably ﬁma.*.. of these Qw.mmﬁm:nmm in
the result pattern are related to differences in the chemical compo-
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_ PROCEEDINGS OF THE INTERNATIONAL SYMPOSIUM ON FORAGE QUALITY AND CONSERVATION

In many cases, applying certain additives to sugarcane is based on
positive results verified in silages of other forage crops. Also, the
experience and intuition of Brazilian researchers, the availability
and cost of chemical products used as additives and the partner-
ship with companies that produce microbial additives has aimed
researches to look for products capable of blocking alcoholic fer-
mentation inside the silo and guaranteeing good aerobic stability
in post-opening,

Among the main additives tested to this present day, we can
highlight the chemical ones: urea, Sodium hydroxid (NaOH), so-
dium benzoate, lime; and the microbial, composed by heterolatic
bacteria (especially Lactobacillus buchneri) and homolatic bacteria
(especially L. plantarum). In addition, the association of additives
has been tested in order to obtain complementary effects.

Most trials evaluate additive response in relation to silage with-
out additives (control). However, there are cases where the silage
without additives behaves in an unexpected way, with low yeast
activity and reduced fermentative losses, annulling possible posi-
tive additive results.

Factors such as sugarcane variety, maturity, cut season, weather,
among others, have effect over epiphytic microorganism popula-
tion, influencing the magnitude of response to determined additive.

In Table 2, sugarcane silage data obtained by the Equipe de

Qualidade ¢ Conservagdo de Forragens da USP-ESALQ (Quality and
Preservation of Forage Group from USP-ESALQ) are presented.
The group analysis of the trials allows visualizing the variability in
the responses of control silages, due to factors that are not contem-
plated in experiment outline. In three experiments of feedlot cattle
performance, control silage provided moderate weight gain rates,
considering that in two of the trials (Pedroso, 2003; Schmidt, 2006)
the additive silages resulted in a significantly higher weight gain
than the control silage. However, in one of the trials developed by
Mari (2008), the diet containing control silage provided a higher
gain weight than the average of treated silages. In trials of experi-
mental silos, under the same execution conditions, total DM losses
in silages without additives vary between really reduced values
(Pedroso, 2003; Mari, 2008) to really elevated ones (Sousa, 2006;
Queiroz, 2006; Santos, 2007).

52

IMPROVED EFFICIENCY OF SUGARCANE ENSILING FOR RUMINANT SUPPLEMENTATION

T —U— 2 nogtwlmo_.- [e) ﬁO_\._.:‘O_ versus :mmﬁma wr_mm_.ﬁmﬂm m_—mmmw on anima —Qm_..
able 2.

formance and total DM losses.

Average daily gain' (kg/day)
Allthias Mot/ ¥ear Control Treated
Pedroso (2003) | Octl02 . Lo MO “MUM
smitaoon | owm | om | i
Mari Amoomv ........ Sep/04 088 0,88
" Mari 2008) Sep/05 1,16 1,03
Total DM losses? (%)
Abtor Month/Year Control Treated
Pedroso (2003) Aug/Ol 18,2
" pedroso (2003) R 61
"7 Junqueira 2006 | Sep/03 22,7
........... Sousa (2006) ‘ Seplo4 325
Julos 314
....................................... m ep/05 67
““““ ocos | 343
Mufioz-Maldonado (2007) Jul/06 15,7

R o
1. Beef Cattle Feedlot. Silage control or treated were the only variation among die
2. Total DM losses evaluated in experimental silos.

As mentioned before, the interpretation of results of additive
application requires a group evaluation of m<m¢mv_m.@mﬁm to deter-
mine response tendencies, respecting natural variability of data.

Urea

Appling urea as an additive in sugarcane ensiling rm_m V_UMMM
usual, due to its availability, solubility in water (easy to apply Eng
correction of silage nitrogen content. ,_,.rm start of %Mmmmﬁ ﬁOﬁmo:
tion inhibition with the addition of urea is n.m_m"mn_ tot e oﬂ:ﬂ ;
of ammonia in the urea degradation reaction, m:,_B.oEm » Mwﬁ Mwm
strong inhibitor of Emnuoom.mmawwﬂw&.&ﬂo:mr mechanisms

wn (Palkova et al., !

moﬂHﬂM_MMMMm of m:mm often used vary vmﬁémw: 0.5 and fo&%m M”
ganic matter (OM), although there are studies m<m_:.ms:m a_mmwm
doses, up to 8.0% of OM (ftavo et al., 2004). Most studies MJmM mﬁ =
diluted in water between 30 and 40 liters per ton of OM. The
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_ PROCEEDINGS OF THE INTERNATIONAL SYMPOSIUM ON FORAGE QUALITY AND CONSERVATION

uct was applied diluted in water, in doses varying from 4.5 to 15
liters per ton of OM.

In four out of five studies that evaluated soluble carbohydrate
(CHO) content in silages, this fraction was higher with the applica-
tion of sodium benzoate. Evaluating chemical and microbial addi-
tives in sugarcane ensiling, Schmidt (2006) observed that sodium
benzoate was the most efficient additive in preserving the CHO
fraction of silages, in relation to original sugarcane.

The total loss of DM was evaluated in six studies, presenting
two positive results, one negative result and no verifies effect in
three studies. In Siqueira et a]. (2007), the addition of sodium ben-
zoate reduced in 7.3 percent units the loss of DM. In two of the four
trials that evaluated effluent production, this variable was elevated

by the addition of sodium benzoate and in the other two there was
no effect. However, the variation magnitude was small and of non
concern for none of the trials.

Six trials evaluated the ethanol content of silages with sodium
benzoate additive, and in none of them this variable was affect-

ed by the additive. However, in two trials the ensiling was done

on large scale silos, what results in low detection of the ethanol
produced, as evidenced by Schmidt (2006). In addition, it was not
possible to verify a positive effect of sodium benzoate addition on
both trials that evaluated aerobic stability in silages.

Two trials evaluated the DM intake of cattle and one evaluated
the weight gain of heifers, fed with a sugarcane silage diet. In none
of the trials there were statistic differences due to sodium benzoate
over these variables, although daily average weight gain of heifers
in the Pedroso et al. (2006) trial was 200 grams higher in silages
with sodium benzoate additive than in control silage.

P Discussion

The number of studies that evaluated sodium benzoate in sug-
arcane ensiling is small, making better interpretations impossi-
ble. Only one trial evaluated cattle performance, obtaining highly
satisfactory results. In trials were there was no effect of this addi-
tive over the DM losses, none of the other additives tested were
efficient, due to the reduced level of loses in control silage, what
shows feasibility in the use of this additive (Figure 3).
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The use of sodium benzoate as an mam:?m HmEmEM Hmwwﬂnhmm_ Mm

research, due to the difficulty of obtaining such produc N

f more \nosnEm?m results. In the last two years, researck g
MHMME%& in understanding the effect of this product in sug

cane ensiling.

ium hydroxide (NaOH) . |
wcam“_“ wN:&mm have evaluated the use .om Sodium T%QMMHMM
H) as an additive in sugarcane ensiling, based on p v
AZmﬁ_uﬁ f this product in hydrolytic treatment ..um fresh mcmmwnwmﬁ\.
WMMM m””mmzm trials carried out used doses <m€§mﬁ._umw<mm.ww~m N.E oM,
f OM, commercial products with no_:nmﬁ.e,.m. ion: A
wwmu%%rm main results obtained are Emmmﬁwma.pz M%,”MM M._ug -
The use of NaOH in ensiling was mmmnf,m inx .
in three of four trials that evaluated this variable; o ot
i trials there was a numerical tendency of _Om.m re snm ;
N M._wm variable was reduced in 7.1 percent E.._:m. Are :MH
M: MMMHMWMﬁmE production was verified in the three trials that eva
io
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% of Results

published Papers evaluating calc;
es: Dry Matter Losses (

)i nt (n=11); In vitro DM
(n=9) and Performance

um oxide on sugarcane
n=13); Effluent produc-

silages; 1.0 and 1.5%

Five experiments wj
CaO additive, and in n
formance was verified,

IMPROVED EFFICIENCY OF SUGARCANE ENSILING FOR RUMINANT SUPPLEMENTATION _

Amaral (2007) did not observe effect of silage over the DM in-
take in dairy goat or sheep. Mari (2008) and Bergamaschini et al.
(2008) also did not observe effect of lime addition in ensiling over
DM intake of cattle. In addition, the diet containing silage with 1%
of CaO provided lower weight gain (0.97 kg/day) than the diet
containing control silage (1.16 kg/day).

» Discussion

Lime as an additive in sugarcane ensiling has been widely used
in farms, with highly satisfactory results.

Although some variables show linear effect of additive doses
(NDEF, DVIVMS, effluents, the best results seem to be concentrated
in the dose of 1% of OM. Higher content of additives imply in el-
evation of calcium content in the diet, reaching critical levels as
discussed by Schmidt (2008).

The elevation of ash content in silages with CaO additive is no-
ticeable. Santos (2007) verified ash values of 1.75; 6.09 e 7.29% of
DM, for control silages, 1.0 and 1.5% of CaO, respectively. There-
fore the practical recommendation of calcium oxide content over
1% must be cautious. Regarding application forms, data from Mari
(2008) suggest higher effectiveness of calcium oxide diluted in wa-
ter (40 L/t OM), in relation to applied in dry form.

Research results to this present day have been very positive,
with noticeable reduction in DM losses, effluent production and
ethanol content, besides marked increase in aerobic stability and
DVIVMS. However, the few experiments with animals do not re-
flect these benefits, making it necessary for new trials to confirm
if the results seen in chemical composition of forage translate into
performance enhancement.

Lactobacillus plantarum

The bacteria Lactobacillus plantarum (LP) is the main agent of the
lactic acid bacteria (LAB) group or homolatic bacteria, microorgan-
isms traditionally used as stimulators of fermentation in annual
grass, legume and tropical grass ensiling, and that are character-
ized by the elevated production of lactic acid (Muck e Kung Jr.,
1997). Most studies that evaluated the addition of these microor-
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_ PROCEEDINGS OF THE INTERNATIONAL SYMPOSIUM ON FORAGE QUALITY AND CONSERVATION

As mentioned for other additives, trials of animal performance
using LB inoculated sugarcane silage were not found in literature

The use of additives containing LAB for sugarcane ensiling in
farms is very common and it is related to the commercial oppor-
tunity and lack of technical knowledge of the inefficiency of this
product.

Lactobacillus buchneri

The bacteria L. buchneri (LB) is an agent in the group of Het-
erolatic bacteria, microorganisms that produce significant quanti-
ties of other organic acids such as the acetic and propionic, besides
lactic acid.

Moon (1983) affirms that the acetic acid is and acknowledged
inhibitor agent of yeast growth, and according to Danner et al.
(2003), the antimicrobial effect of an organic acid depends of its
pKa and of the environment PH. The lactic acid has lower pH than
the acetic acid making it stronger for this reason. However, in the
PH range normally found in silages, the acetic acid is less dissoci-
ated than the lactic acid, allowing it to penetrate the plasma mem-
brane of yeast, inactivating them.

Inoculation with LB in sugarcane ensiling was first suggested
by Nussio et al. (2003), base done positive results of yeast popula-
tion control in corn silages (Driehuis et al., 1999). In Figure 7 the
main results of studies which evaluated this additive in sugarcane
are shown.

Of 31 experiments evaluated, 27 used the LB dose recommend-
ed by manufacturers, of 5 x 10t CFU/g wet forage. Only the initial
trials of Pedroso (2003) and Schmidt (2006) worked with a 3,6 X 10°
CFU/¢g wet forage dose.

Of the 19 trials that evaluated fermentative losses of DM, the LB
inoculation was capable of reducing them to eight. In 9 trials, treat-
ment effect was not verified, and Mari (2008) and Junges (2009) ob-
served elevation in DM losses in LB inoculated silage. In average,
the values of fermentative loss of DM were 26.77% +10.7 for silages
without additive and 23.0% + 11.4 for silages with LB additive.

The production of effluents in experimental silos was evaluated
in 16 trials, presenting no treatment effect in 13 trials. The values
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100

% of Results

® Positive M Non effective/negative

Figure 7. Results of published papers evaluating m:ow:_mzo: oﬁ_,h\wnmow_m.m.“m“
buchneri on sugarcane ensiling, over the variables: Dry lﬂ mw. Losses
(n=19); Effluent production (n=16); E_Jm.:o_ content .Sl .,~ o
acid content (n=12); Aerobic stability of m_._m_mmm (n=15); DM intake by
ruminants (n=14) and performance of ruminants (n=9).

observed vary between 6.0 a 95.9 L/t OM, rwigmu EE._.%E mroHM“
ing themselves critical or excessive. The LB inoculated silages p
sented average production of 38.3+19.9 L/t OH,.\H. e
The ethanol content was reduced by the LB inoculation in Ewm
of the 19 trials which evaluated this non.;uozm.b». In average, the
inoculation with LB reduced 2.9 percent units in the ethanol nonﬂ
tent, in relation to silage control, which presented average conten
o m%wu\o”rmwww .mBo:m 12 trials verified mmmamnm:» m_.m<mmos in .%w
acetic acid content of LB inoculated silages, 5. relation 6 .nosﬁom.
The average content of this acid for silages without mmmu‘sﬁm an
LB inoculated silages were 3.19 and 3.77% of DM, Hmmﬁmm.ﬁém y. .
Aerobic stability of silages inoculated Ewﬁ.r Ly wx%zmz.ﬁmm eva ]
uated in 15 studies. In six studies the vmoﬁmﬂm was m.ummn:ﬁw in m_mm
nificantly elevating stability, and in other five .m.:aﬁm there ﬁwwnm
numerical tendency of elevation. The average time for tempera

65




£9

uaAd 31 Sunyewr pue suraped ssuodsar ur Aj[iqerrea a3 ajeas[e
03 9qe 3uraq ‘Arejudswadwrod AJLIESSIIAU JOU IR SIARIPPE JUDIDJ
-JIp JO S109y32 uonePOsse 3y ‘Sunsaraul AJ[ednnypa) y3noyy
"sa3e[Is Jo AJI[Iqe)s pue sasso[ Y} I9AO SJIUI] OU |}m
‘uonejusuLIay d13oe| Jurreaard payraa pue ‘Guifisus suedredns ur
winipjup)d T pue wniavf snad0d04ajud ‘s1eaiq snijavqojor] swsiuedio
-OIDIUI JO UOIIRIDOSSE A} pajen[ead (6007) ‘Te 32 sedun( Ajjusday
"9]BOZUI(] 0} PIJRIDOSSE 10 IAISN[IXD ‘SWSIULII0O0IDTUT YHIM
uonemoour Jo 3092 aanisod Aue Surfyuoa Noym ‘3urfisus aued
-1e3ns Ul ‘9je0zZuUaq WNIPOs YIIM V'] UOP dseq SIATIPPE [eIqo1d
-IUI OM] JO UOHRIDOSSE dY} Pajenea (£007) OPRUOP[RN-ZOUNA |
"gT YIIM J0U IO UOTIR[NdoUT jo juapuadapur
‘(INO JO 9T) UonIppE W[ ISPUN SISSO] JUIN[JJ Pue $3550] s ‘A1
-A0J3I A[(] d[qELIBA 3} JO] $}[NSal aARIsod payLaA oym (£00Z) ‘[e
19 Y30y £q pajen|eas sem W] pue Liauyang 1 JO UOHRID0SSe dU |,
"S9ATIPPE [edTwaYD Jo ADUSIDLJD Sy} paduRyUD (T Yim
aAyIppe jurol ay jey) payaa pue Jurfisus suediedns ur (Lauyonqg
T pue gyr]) [elqomiw pue (HOEN pue 9je0zZuaq WNIPos ‘eain)
SIAIIIPPE [EDIWALD JO UOIRIDO0SSE 3} pajen[eaa (Gog) errenbig
‘sade[1s ur ADUSIDYJO DANRJUIULID] DJLAJ[D PUE S3SSO]
SZIWIUIW 0} PaLI} dArY s3onpoid [earuaypd 0 SoWAZUD 0} pajernosse
‘SUTRI}S [RHIDOR] JUSIDJIP SUIUTRJUOD SSAIIIPPE [RIDISUWILIO.) *$109)
-J2 o1319u4s d[qissod 03 syonpord Sunenosse ‘sadefrs suedre8ns ur
SOAIPPE JO S}YaUI(] Y} SSLAIDUT O} PALI} JARY SIOYINE [RIDAIG

UOIJRIDOSSE SANIPPY

*S][NSAI JUI)ISISUOD IOWI DINSSE 0} PIMIIASI 3( 0}

Padu paje[nioul AJUOWIWOD $3SOP JY} pue g JO sured)s ay |, ‘s[ets
AWOS Ul UMOYs s3Ze[Is JO SaNJeA JAILIINU UL ISLAIDUL pue uone} m
~UdULIDY d1jouey3d Sur[[oajuod jo fenuajod sy} WIguod 0} Aressadau
ale ‘uonenoour g 03 sadeis auedredns jo sasuodsar ur Ajiqerea
Y3y surwaiep jey) sroey uo Surpnppur ‘suonednsaaur MoN

"sagefIs sse1d pue wI0d Yjm s[ers) ¢ Jo aderae ue ut ‘so[qe
-HIBA 9591]) JOAO JANIPPE ¢ JO ISLAIDUI JULDYTUGIS PaATasqo Oym
“(9002) “If Suny| pue jrunypsurRY Aq dpeUr SUOTAIISAO WY JOPIP
Ay[1qe)s d1qoIse pue JUSJUOD PR D[J0E UL S)NSIT PIAYLIAA YL

_ NOLLVINIWITddNS INVNIWNY Y04 ONITISNI INVIIVONS 4O ADNIDIHI AIAOAIW|

g

99

d]qerrea , Ajiqess oiqorae,, OU} 10§ PadIR [[9M ST 109J50 SIY ] "2ATy
“IPPE I9yjoue 0 uonear ur sedudrayIp Juedyuds ?o:m 0} m.Ss%U.m
ue jo Aiiqissod ay SIdNPaI [er awes dayy aprsur EQuEmOu. mo:m
~HeA pajease ay I, Juswdofesp pood e 10§ 810308] JO g.mn.mﬁsc amw.pm
e uo puadep yorym ‘swisruedioomnmu aary ym Burpeap are am se
SIN2D0 323J33 sty ‘A[qIsso ] “saanippe 1910 jo mmoﬁ. 03 1011adns aq
0} SWavs Juemoour siyy jo surayyed asuodsar ur \Emn_m_.ﬂm.,» oy
"SUOSEAI UMOWUN 10§ $3[nsax IS} WITJUOD
10U Op SpIemIalye N0 pariied sper aouewLIofIad [ewue 13A9mMop]
(9002 ¥prwyds ‘cooz ‘0801pa ) saypreasar fenrur ur paureiqo syns
-1 poogd 03 anp Ajqeqoxd ‘d[qe[reae uonewour jo _ﬁwﬂﬁ.s: 1s98re
OU} [pIM duedreldns 105 juenoour ayy si .EEEuxa. "] eLId)ORq Ay :

uoIssnos|(] ¢

“Burpisua
UL T YIm uongemoour o3 anp ‘apyes J99q wimpue)y pue sropp jo
ured jySom ur Lep /3 81°0 Jo UORBAIJD PaATasqo (900z) Jpruyog
‘(Kep /3 $7'T x $6°0) @8e[1s jonuod 0y uonefar ut ‘s1ajay E&EoI
jo ured yyBrom Ajrep ur 8y ¢ JO aseamnur vm?Gmn.E Amo.omv o.mo%wm
‘uonemoour jo syoaye aanrsod payroa S[ern et omy ATuQ “sjern
SUIU UL Pa1en[eAd sem Liauyang 7 yym pajemoour sueoregns jo mm.ﬂ
-I1s ururejuod syarp PEIUL IPIYM s[ewrue jo sduewttoysad L,
"SOARIPPE noyIm saderrs Sunenyeas jou 10j ‘sadeis aanIppe
Sururewar 9L Ur dpewr sem uostredwion ay sarpnys yroq ug .mm.z.vﬂm
(9002) enonbun( pue (9002) zoxangy ur Auo 9[qeLIeA SIyy m:.c.gw
"2 UL 9ARDS)J0 sem g ynm uopemoour ay) pue dxﬂ:_. bm“_:.:_o.»
“@5 ad4y ageris a jo 109559 Aj1104 Jou prp spern mz.wﬁh (8007
\.E 39 Iunpsewediag ‘8007 “Te 10 ojN OIR_ITeq 8007 ‘MeIN ‘900T
IPILIYRS) d3ed J9aq pue (6007 “[e 39 0soIpay “£00T “Te o Opasazy
9002 "zoa1ang)) smoo Arep “(900z “exranbun( ‘€00T ‘0s01pa ) SI9J1aYy
Arep ‘900z ‘TuRD) squrey (900z 'SOPUIIN)) 1203 Jo axjeIur P (] m.wﬁ
pajen|eas sarpnys usajno, ‘ureg 1ySram pue uononpoud x.:E wsty
-oqejawr upenieas ‘sfewrue UM S[eL1} IO parired mhoﬁg. uay, .
"(£00z ‘sojueg) SINOY G¢ sem 3sa3I0ys 93 pue (8007) Le 4q
PoYLIDA SIoy 9 sem awny Liqess 1s8uo] ay saBerrs v.m“m_:uo
HE 10,] A[oandadsar ‘sade[is pajenoour g1 pue sa8eqis .ﬁobcoU 10J
SINOY € F €9 PUe SINoY G[ F 6 Jo sem sadeyts ur D,z jo uonead]d

NOLIVAYISNOD) ONV ALnVNY 1OVIO4 NO WNISOdWAS TYNOILYNYILN] IHL 40 SONIA33D0Yd _



-

_ PROCEEDINGS OF THE INTERNATIONAL SYMPOSIUM ON FORAGE QUALITY AND CONSERVATION

harder to comprehend obtained results. However, the use of two
associated additives implies in elevating costs and logistic de-
mands inside the farm, which limits its practical terms use.

Implications

The responses top additive use in ensiling present great vari-
ability due to non contemplated effects in experimental models,
possibly due to epiphytic microorganisms populations in the ma-
terial taken to the silo. These variations were observed by other
authors (Muck e Kung Jr., 1997), especially when the animal com-
ponent is analyzed (Kung Jr. e Muck, 1997).

The choice for an additive must be done analyzing the total cost
of product application and the potential benefit in nutritive value
and loss reduction. Available data indicate lime as the best addi-
tive option for sugarcane ensiling, although the benefit in animal
performance has not yet been proved.

Itis up to researchers to continue studies of additive evaluation
in sugarcane ensiling, considering fermentation patterns, inherent
losses to ensiling process, the mechanism of additive addition and
variables of responses in animals.
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