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Potential Utilization of Sugarcane Bagasse as Ruminant Feeds
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Table 1 Cultivated area and production yield of sugarcane in Thailand (B.E. 2557/58).

cultivated area production yield production yield
(rai) (ton) (ton/rai)
Northeastern 4,566,133 50,998,403 1117
Central 2,992,584 32,570,065 10.89
Northern 2,414,043 26,914,150 11.15
Eastern 558,167 6,230,159 11.16
Total 10,530,927 116,712,776 11.08

A1 A1ININBANIENITNNNITRLLAZINAIANINE (2558)
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Suksombat (1998) $18M U LLﬁ‘mu@”ﬂm:ﬁ@mﬁhmqimu:ﬁé’ﬁ uARReaneTiazinun il uanunsdns
iAeledld Tmﬂquz'luq@lm*qﬁmmLLmuLLm’wmmmwmu wazAsHnIsLFuLlgenunnnian

Nirawan et al. (2014) 37897137 Tudes JldsAumey (CP) 2.80% (Table 2) widnazdFunmy
7imn wiATlAn In& LT s (2.30%) *1/1mwmmuau’lﬂjLﬂumemmmmmmﬂwﬂmqmu.m (Suksombat,
2004) Tanush Fatma et al. (2011) WU mufafaﬂuﬂ?mmmfaslmfm (CF) 49 (49.50%) wsnzduiuld
Lﬂumemmiummmz‘q”m'lﬁmLﬁbfm ?”Tﬂugﬂmemmmiumuwmu (total mixed fiber; TMF) uaz 819119
NANANLTA (total mixed ration; TMR) wana i Ramli et al. (2005) §laWL9N T1udasRUINUIR9A S TR
fielaell&dne (NFE) ARU1944 (52.50%) sauansiylansngauiid nivnaiaties|fine uavin g s Tomdle

Table 2 Nutritive value of sugarcane bagasse (% dry matter basis).

Reference

ltems Nirawan ef al. Mohammed ef al.  Fatma ef al. Fardin and Ramli et al.

(2014) (2013) (2011) Singhal (2006) (2005)
DM 72.50 96.10 91.90 - 93.40
CP 2.80 2.18 1.80 2.98 1.30
EE - 0.84 1.16 - 0.80
Ash 7.70 2.70 5.30 - 2.00
CF - - 49.50 45.01 43.40
NFE - - 42.24 - 52.50
NDF 79.40 84.50 87.95 84.61 97.20
ADF 69.80 60.00 58.87 53.41 61.40
ADL - 13.40 9.97 - 13.20
Hemicellulose - 24.40 29.08 - 35.80
Cellulose - - 48.90 - 48.20
Calcium - - - - 0.03
Phosphorus - - - - 0.10
Magnesium - - - - 0.03

737: Nirawan et al. (2014) Mohammed et al. (2013) Fatma et al. (2011) Fardin and Singhal (2006) Ramli et al. (2005)

3. ﬂ’]‘a‘ﬂ%"i_lﬂﬁ;siQmﬂﬁwmﬂd‘ﬁﬁugﬂﬂLﬁ’ﬂi‘ﬁﬂu’a’]ﬂ’]iﬁﬂ'ﬁﬁﬂ’aLgﬂﬂ
Mohammed et al. (2013) "Lﬁmmmmm@ﬂ?uﬂgq@mmw‘umfﬁmé’@ﬂLﬁ@’l"mﬂummwmmmzﬁ"mf
ieniaes Tne Wrnudeuaavaindaniiu nintinma 7% g e 10% fiuu 2% inde 0.5% uaz tnieslu-Afuewa
1% Tngitnutin Wiaanmsin 28 51 wudn TieneasTdsiument (CP) 10.40% mﬂfjwmﬁ@ﬂﬁiﬂﬁ”i"um@ﬂ%uﬂm
ADANIN (2.18%) @mmuﬂmmmmmam (P<0.05) 4amAdRsTL Shahowna et al. (2013) ) &N
FasanganiL MNTNANA 10% WEAdre 5% uazyaln 20% Tneivnutin wodnlAniede i lsfumen 11.62%
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(Table 3) uazfaunsnanlfuaniiu (ADL) TiaenlidadAtynieads (P<0.05) Dale et al. (2012) Naa
in nsdesldasiranmsdniasdver fulSinmmesaniiu minfisesdaditiunmaniugs azildnis
derldanas nsanasreBnnadniul AdanaliendesildtunisiudsgunniinistesldiRndu
wananni Ramli et al. (2005) glsnnisnisdiulpnmnineesudes Tnaldaudesantiuirdnosa lu
Fmdan 1:3 mindaeidesn Aspergillus oryzae A131 solid-state fermentation (SSF) w81 3 414 wuan
anansnanunniesifials NDF (49.70%) was ADF (21.30%) adlif (Table 3) aampdasiiu Suksombat (2004)
flginnsmTnaudenan Tneld T lansenlos (NaOH) 6% wazy i3t 6% luansdaamain wudhanunsg
antBunneaiiialy NDF uaz ADF IFatreflidadAtyn19aiia (P<0.05) danndasiu Hendriks and Zeeman
(2009) fi37897u91 NaOH Tluasianisvinanesiusy ester bonds cross-linking FdufuLiLIeq cellulose L
hemicelluloses lWiiAn1sAaNE LLmdﬁwi'aﬂ’m%’ﬁﬂ@mm@ﬁuw?ﬂ"ffiqmm@miﬂ@ﬂiﬁlﬁm%u

Table 3 Nutritive value of treated sugarcane bagasse (% dry matter basis).

items treated sugarcane bagasse

raw bagasse' A B’ c D°
DM 93.40 96.40 - 85.70 63.50
CP 1.30 10.40 11.62 16.30 13.90
EE 0.80 0.86 1.66 3.10 0.80
Ash 2.00 6.96 7.93 3.60 10.60
CF 43.40 - 36.89 16.40 -
NFE 52.50 - - 60.70 -
NDF 97.20 67.60 58.32 49.70 73.90
ADF 61.40 53.90 19.32 21.30 49.30
ADL 13.20 10.00 11.20 2.10 -
Hemicellulose 35.80 - - 28.30 -
Cellulose 48.20 - - 19.20 -

A = sugarcane bagasse treated with 7% molasses, 10% urea, 2% limestone, 0.5% common salt and 1% sodium bicarbonate.
B = sugarcane bagasse treated with 10% molasses, 5% sorghum grain and 20% poultry litter.

C = sugarcane bagasse mixed with wheat bran in a ratio of 1:3 and fermented with Aspergillus oryzae.

D = sugarcane bagasse treated with 6% NaOH and 6% urea.

fian: 'Ramli et al. (2005) *Mohammed et al. (2013) *Shahowna et al. (2013) *Ramli et al. (2005) *Suksombat (2004)

uananni Fatma et al. (2011) flsaunsldmudaswingdang Fa 3% Tnerimiin e Wduunss
a1mavenyluens TMR Inalignsainis TMR il Tudeening e 30% wWandatnaun 51% nanwwén
MURTIU 7% $1919678 7% uaz IABUAZUIEIR 5% (TMR 1) WU181919 TMR ﬁﬁmuﬁﬂwﬁﬂgﬁmﬂu
LRGSR WNTVENL ﬁ@mmmq‘ﬁmmLﬁmweﬁwu%ﬂ%tﬂummiﬁmftﬁmL%/m (Table 4) aaAAABAL fﬁgwqﬁ
wazAny (2556) Mldmudesvsindaslmaelansanlad (NaOH) 4% elfifluumasnvnsvenyluaims
TMR fdaudszney dun srusesnsinsaudulnnanlansenlss 28% 41qlnaun 8% Tuidu 32.9%
nNUNAN 9% nndawaes 12% nniinana 3% tmna 5% 2381 1.5% A8 0.5% WAy NNt 0.1% (TMR
2) Wu3181Ms TMR fngusiides | aun (TDN) 65.8% %qﬁammmaimu: LazANstas lERReamne
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Table 4 Nutritive value of total mixed ration (TMR) contain of treated sugarcane bagasse.

TMR1' TMR2?
Ingredient, %
Treated bagasse 30° 28"
Wheat bran 7 -
Sunflower meal 7 -
Ground corn 51 8
Cassava - 32.9
Palm kernel cake -
Soybean meal - 12
Molasses -
Sugar -
Urea - 1.5
Mineral mix 5 0.5
Sulfur-S - 0.1
Nutrient, %
CP 12.50 9.93
TDN 65.80 72.16
NDF 35.60 41.65
ADF 19.10 25.49

® sugarcane bagasse treated with 3% urea.
* sugarcane bagasse treated with 4% NaOH.
fmn: 'Fatma et al. (2011) *nlgnatf uazAnIE (2556)

4. wuamamsldausasfuamsdndinaniaas
mslfsslemiannaudesfuavnsdndiasndedlulssmalng EHnnsAneAdendunaiuy
G:llL%QLLﬁiﬂ’Wﬂ%IﬂEIbLﬁJﬁﬂ’]i‘ﬂa‘/uﬂi;\‘lﬁ]ﬂnm’]w wi ldlaennsidINa Mnnaaa Az TR Tne Suksombat (1996)
euNanIs T udeslugnsanmisenunan (TMF) 4 gns (1nudeas 20, 25, 30 uax 35%) Uiulnausli
{enasiannuiaanisreslarau Taanissy fudnlonds nnwdatiheg nantnaa uazeEe aenlein
un et anesze s iun wudn arunmaldrudes luevnmmenunanling 35% Tnelaifinanediunninisld
uNpaINlA (Lﬂg‘&l 8.3-9.3 Alansu/Aa/du) e ldTinnmmeaaaaiins furesmudasluanyie TMF o
55% IhAealaun lutausnaeqszey s wudn aransn i mudenluanvns TMF luiunns 55% 14lae 1
LansEnUsie BNl Bunnunnsliu uavesfilsznauaeqtinu (Suksombat, 1998)
dmiuludnadszine 1ﬁ§mﬁﬂq?ﬂ§uﬂgq@mmw‘mué'@ﬂrﬁqa?a%'m?m\mwmw Tngiseauann
Horton et al. (1991) Vlﬁwm@mmiﬂi”uﬂgq@mmwmuﬁ@ﬁﬁfmm@@u%ﬁmmlﬁmmﬁu@q (steam-pressure)
At léniin (pelleted) Lﬁfa‘l,%l,ﬂut,mmmmmmu‘lu@mmma TVMR Taeldanudesdniin 15.6% i
grsewns wReudeuiuwdensdniing Winadaiferugusifugnuas uaie Tadlennngunmeaasd
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snnunnsiuldaesimguie maasoivinsedy shwtingnn uazilefidusionn liuanseiunneadia (P>0.05)
Lwi@fjwia‘ﬁmuﬁ%miﬂ%uﬂqq@mmwmué’@ﬂé’wmmu%ﬁwmm’lﬁmmc-ﬁ"uzgq warN138mdn AesanAe
'ﬂﬂmzﬁmxﬁﬂ%«ﬁmﬁm 818 ldnAn ANl eAnIn e BT UER e REN1IMNNLAR Tt Cabello
(1994) seudnnsldlndenlansan o ( (NaOH) 71104 6 NFNGID 100 NFNTMRUIT 2a9TIUERE AINNTD
quma‘mﬁvlmmqmmmmﬂ 14.0 il 56.2% mmmmmﬂu nignarf uazAnLy (2556) ) AN HaIaINNg
Tdrudeatliuilynunindqalsneslansan s 7 Tiszd 0, 2, 4 UAZ 6% LW@“hJLﬂumemmwmﬂu@;m
2193 TMR vaslauugu Wuglaaalaididau nngasamnaisziu TON wazTusfuminmu (65.0% uaz 12.5%)
WL Iﬂnduﬁiﬁﬁ*umué’@ﬂﬂﬁ*uﬂmﬂmm‘wé’mimﬁw”l.mmnimﬁﬁa:ﬁu 4% HAnnsiulfaesinguiia (DMI),
ﬂ?mmminuimﬂmﬂumuuﬂm OM™I_ ) wazdsz@naninnisldening (FCR) ﬁﬂdﬁﬂ@'uﬁlu WATNERIINT
\wstyLAule (ADG) mnm (P<0.01) ‘Lummmmm@ﬁimm DM, NDF a2 ADF # 4% Tlaisinarius 6% usidndn
0 LAy 2% ﬂmmummmmmmmmm (P<0.01) (Table 5)

Table 5 Effect of treated sugarcane bagasse in TMR on performance and digestibility in dairy heifer.

ltems 0% NaOH 2% NaOH 4% NaOH 6% NaOH P - value
DMI, kg/d 4.6° 5.0%° 5.3° 4.6° 0.01
DMI, % of BW 2.1° 2.1° 2.1° 1.9° <0.01
ADG, kg/d 0.46° 0.72° 0.94° 0.82° <0.01
FCR 10.1° 6.7° 5.4° 5.6° <0.01

Digestibility, %

DM 71.5° 73.8° 77.1° 80.9° <0.01
NDF 68.2° 68.3° 73.2° 72.0° 0.01
ADF 65.8° 66.0° 69.3° 71.9° <0.01
CP 81.1 82.1 83.9 81.9 0.28

ab,c

Values within the same row with a common superscript are significantly different (P<0.05) by DMRT
wm. mﬁww LAZADLY (2556)

dounstlfudgsnmuninanudessedaniamisionan gadny (2543) 9ne9udn nsldwanuueiGe
e 1/1?@L@u%ﬂlumﬂﬁluﬂmﬁ’11/1%‘1@’1‘1)1’1? yinlnennihidessndediisyuumudendamil e lfiia
nsdagaaemudeanauinll Lgmzﬁ”m’L%ﬂﬁﬁ‘l%wmﬁm’@mmammﬁmmmuaﬁLmzﬂ@@ UNTUAAIND
dordaneAniin fnarnlinstes @i winslfidessinumiullensinlinnsdesidanas uazena
daualiannuniusn el Aesdnsdnfanaasliaeniu fanesuaed Ramli ef al. (2005) Til&AnEAN
Ul gepnuninaudasfaedanimisionin Faennavsinaudes daeido Aspergillus oryzae ANNAD
solid-state fermentation (SSF) el fuuwmasenvnsvenunay Waudesnaniuidinana lusninganu 1:3
Mdeunsiuguednaydoy lheuBouifieusswineudenfillldfunsuiusnmunm fumudeeiildsy
U5u1lpaRnin e BEn1sM1eEanIw nanudn Annatie ldaesinTnzavas (TON) meﬁ’]ﬂ’mﬁ@ﬂiﬁﬁﬂmﬂg
Ve Tnguite kaBwYEETAg Teangail g udeslaTIU U A gL ngu iRt enmunn
aeeltldAtynealia (P<0.05) Faunan laiuiueu ufaﬂfmﬂﬁﬁ\‘iﬁﬂﬂﬂﬁ%ﬁuﬂg\mmwdﬁﬁ%wwﬁqmw
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WAYABNI9LAN AINTINIULB Mohammed and Salih (2015) inaaestFudgenninintudessiaanismings
Auanaiadl A gize 10% Mdiuuvasansueiuluemig TMR lngldaudesnszs 10, 20 way 30% wlsay
= o 1 'ﬂl Y ¥ I S| ' Y o o z -i/ I Y % lﬂl VYo
Wiuiunguasupni s aduumasenmeneny Mddminiaasladie nudn anwnsnldiudes il
matfudpeninnsaanisndnganiug e luszau 30% Tuamns TMR Tnalifinasenninnitiale (Table 6)

Table 6 Quality of meat from bulls fed diets contain different levels of treated sugarcane bagasse.

Traits levels of treated bagasse (%) Sig.
0 10 20 30
Water Holding Capacity (ratio)* 1.84 1.98 1.86 1.92 NS
Cooking Loss (%) 36.23 39.43 36.76 37.75 NS
Color
Lightness (L) 27.63 28.30 27.70 27.18 NS
Redness (a) 15.65 13.97 14.12 14.50 NS
Yellowness (b) 6.90 6.33 6.17 6.45 NS

* Higher ratio indicates lower water holding capacity
NS = non-significant difference (P>0.05)
131 Mohammed and Salih (2015)

=
dglnanisAnmn
v | A Adl o [ o v Ly o f‘é’ ‘i’

mudetiiuAraaaingaansssinensnsnzdmiuinun sy lamiiduamedndineniaes
Tnataniradnagalunguds lnauniamsvenurnnne i Wedng 18 ansnsnldlugnsemnsvenunas
aealaunls 55% Tnalddnansenusafununisiuliuaznisinananunu (P>0.05) usatinglsfimuaas
= o . ol PN A ad o P . ! o SRR ,
Hnsdfullsennuninieu tnedanisiminzanmedsliulsmiaed Wasaindrasanisdnnig danlgane s
gannnuin maldlnneslansenlad 4% Uiudgennnmaudesiva ldifuumasamsvenuluaimnandiiia
@enlaun ansniaAniAnisingus USnnunsiuld nsteels dnsnisasyimivinsedi uaztlsz@nsnaw
msldanmsfeteiiildAryianeada (P<0.01) uananiinis3uilgsnmuninganszninedinisdaninuas
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