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ABSTRACT

This work aimed to investigate the effects of fibrolytic enzyme addition on silage quality of forage
sorghum (Sorghum bicolor cv. 1S23585) plus cavalcade (Centrosema pascuorum cv. Cavalcade) hay and cassava
chip. The experiment was a completely randomized design with 4 replications. Six treatments consisted of (1)
control; sorghum silage only, (2) sorghum plus fibrolytic enzyme, (3) sorghum plus 15% cavalcade hay, (4)
sorghum plus 15% cavalcade hay plus fibrolytic enzyme, (5) sorghum plus 15% cavalcade hay plus 10% cassava
chip and (6) sorghum plus 15% cavalcade hay plus 10% cassava chip plus fibrolytic enzyme. The results showed
that the enzyme treatments did not show any significant differences (p>0.05) in DM, CP, NDF, ADF, ADL, DMD,
pH or NH,-N. Dry matter of sorghum silage significantly increased (p<0.01) with cassava chip and cavalcade hay
addition. Cassava chip addition significantly decreased (p<0.01) NDF and ADF contents of the silage. Cassava

chip addition significantly increased (p<0.01) DMD. All treatments gave good silage quality.
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?llﬂﬁ;”;ﬁ"‘llﬂylaiﬂﬂ’sﬁ Analysis of Variance
(ANOVA) NAdUANNLANAINUDIAIRAENT N
1UA 18 Duncan’s multiple Range Test (DMRT)

Tae 91151031 SAS 6.12 (1996)
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WamInAadtazInITel
1. wawanvesvThaazdIMNana
a - A o ¢ o
nanaav 1A UAD N1y 11 Filarivaa
D - 2 . e
aaduud wunldwananiiminuianiny 2,425
1 1 1 [l @ o A @ cs'
nn./1s Tdargeanidaihsduaeiufidoadui
5189 1ae 70 (2553) uag F18 (2554) Ao 2,344
wag 1,604 nn./15 anudey
4 Ay v o oA v
fmnaman ldanmsaansen 2 I
a 3 ™ Y o = oA
pananivinuRanIn 212 ans/ls Faieeninn
s1vuTag 130 (2553) uag Fa21a (2554) 014
IR 546 Lag 285 nn./ 13 Auday
2. peuantifvesTagnoutiin
NUNT1IAIAUNIY (brix  value)

A 10.18%  aeldAdInITIeIuUe 250

4

(2553) LAz F¥ A (2554) WU fvheduaeiug
@eu1FAIANNYTIN A 11.37  uag 13.85%
AR 1A PIBUEI HAZAE (2546) 510411
#1299 UWUT Hi-sugar, Big sugar, Sweet
sorghum HaggWssay3 1 1A brix Ao 13.77, 12.40,
11.24 1ag 15.51% muaiay mnﬂ?mmﬁmm‘ﬁqa
aiivemsdasyiasua s lidieinnu
iz Ao iuiudianin
aaAmeIaruzvesdImNanauinoy
i3uasludavheanud IA1 DM, CP, NDF, ADF,
ADL 1@z DMD 1M1n1 87.78, 12.26, 53.62, 39.14,
7.98 118 68.68% MNAIAL T1UAUAIMNI InFUL
YoI8IANANA 1w 230 (2553) WU 1da1 DM,
CP, NDF, ADF, uag DMD 11101 94.03, 15.08,
55.98, 31.62 LAY 63.26% AWAIAY 1A8IUNARDY

?x‘z d’l Y 9 U 1 Y 1
aselldin cP Yeend1 ualvia1 DMD ¥R
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Lﬁmmﬂf{”am’namﬂﬁuamgm (2553) 1d1nmsf
Feanfausn dauarunaassd Idanmaduie
adadt 2

WuiduiiAn DM, CP, NDF, ADF, ADL 1ag
DMD 11101 86.57, 1.99,9.87, 4.97, 049 uaz
90745%  AINEIRY FIA0ANREINUTIIUVD
F¥11a (2554) Awusiudulia DM, CP, NDF,
ADF, ADL tiag DMD L‘Vth‘]J 91.28, 1.49, 1041,
4.82, 2.19 118% 95.70% ANAIAD 1lag WTSR (2010)
fisreaminfiuduiiar DM, CP, NDF, ADF uag
ADL #1101 89.8, 2.1, 9.1, 5.1 1482 2.0% ANa1A L

e 1803 maenen seuniamuh
DM 1ﬁu%uafmﬁﬁﬂf?1ﬁ'ﬂuj (p<0.01) iiferaSudam
Namautanaziudu (@15199 1) Taslda
pandsznoumaniiiullluiiueudorduiy
SBNUVBY F¥ A (2554) FwuTihaduaeray
MIAMaNA 15% waziudu 10% 14a1 DM, CP,
NDF, ADF, ADL @ DMD 11101 38.04, 7.61,
60.40, 32.02, 5.26 AT 69.83% AINAIAL 1A8AT DM
Lﬁu%uafiwﬁﬂ’ﬂﬁwﬁﬂujLﬁam‘%uﬁ’ammamﬂ Hazau
Fuudedsy 1Heia15u191081 DM tazai
AnunuvesteneuninnuTaeglunual
funuzdmfumsiiamin Tao Wilkinson (1990)
s109m3 DM Az awlufisaeuiinliaisa
A 25% waziiinanhaialiding 2.5% uas
Skerman and Riveros (1990) 4H2113NsAITILH]
DM 30-35%  wazilailu'lamsafiazator’le
(water soluble carbohydrate, WSC) Tdesndn 6%
3. msanasvasnnuilunsaaa (pH) Tunwrnain

WU pH Yot R uminynIsns
(pH day 0) oglua3 5.51 §95.71 (nA0 5.59, gﬂ“ﬁ
1) diewin'lU18 7 $u (pH day 7)pH anasedie
T3 feeglugae3es 59403 (nde 3.98)
ndamntnzanauiisudnioouaasfiauieui

35 (pH 3.96) uaaaliiviugn wsc veatnhaneu

o A . A g 1
WUANAIWINND (10.18 % brix) M Wria®1115
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181311310 (McDonald et al., 1991) Hiapandod
AU Filya et al. (2004) 151891431 pH V3912313
NOUMINININD 6.2 tag pH nasninluiun 2, 4, 8,

o A -
16 1182 60 YOINTHNN AAAIMNIUHTNTNUIY
9 4.9, 42, 4.1, 3.9 uaz 3.8 MUMIAY LAz Faud
] ' A A s
wazAme (2535) 510011 31vheaTueu o]
go180 1o (Clampzyme) nouniniiA1  pH 1MIAY
4.98 wagnaaninluIuNn 7, 14, 21 wag 28 AU
v Y
3.84,3.71,3.70 uag 3.72 MNEIAL IUNAADIATIH
gudumsanasved pH 11 4.2 ludun 7 veams
nin
4. QUMNVOINTHIID
nuNvheedadeninlia pH
1 ] A ! v
Ngauazinniuedeiitiodnny (p<0.01) ioa3una
aMmMamauiasnuidu uazinuunigaiie
A ¢ a : RS- S |
@IN0INNAIAA (A15199 2) A1 pH MANTUIO
A J R wa £
wsunasldmsignalguauialunmsduniu
I 1
AU UNTAAN (buffering capacity) 99 (McDonald
et al., 1991; Wilkins, 2001) tiota3uas 139 1¥an
Y
pH gatua'lisae

4w v ow
ﬂ‘lidﬂﬂ\!’llmfil pH1.Il'ﬂ'ﬁ‘hl-li‘lﬂm‘ﬂﬂf!'i'ﬂ1"'{]»1“]1‘1’1!”1 ()

PH g0

*

550 |\
—+—pH

500

430

400 N e, .

350 | Days
0 7 14 u 28 3

57 1 myanavesm pH Tuimdinawszezia

YBINSHEN (1)

IFUIABINTIIUUBY Sibanda et al. (1997) N51891UN
a J a S a

msasunIFanesarina TuAen 0 uay 45% 1u

I

1Wu 4.2

] v
T Inansingin 1l pH  finANIN 3.7
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aud1ay iwefTeuwfeunsiasunas luasy
o ~ o 1 = @ U

o lmiveninmudnielunguifeanu (ngu T1

AU T2 Nqu T3 MU T4 uagngqy T5 nU T6) Wyl
A1 pH liuanA1en (p>0.05)

nsauanan (lactic acid) 0=TAN (acetic

acid) 1151 Totin (propionic) Haz nsalINTA

. . ' 1 as 91 ' A
(butyric acid) WU ABZITMI IHAINTALAAZ YA
linana1anu (p>0.05) Taslinsanananoglusi

'
A 1 o

207 D92.67% HaznIAtINIANAIAINI 0.10%

PSurunsauananLasnTAoLEANUDINIUNADDY

P v
v AA 1 o 1

AFIUNAININITI891UVO Filya (2003) #l¥insa
nananuaznsaezdanvestinfhaminfidalugae
milk stage 10U 4.1 18 1.0% MUAIAY LAz
mam“ﬁﬁﬂ%mmﬂiﬂuaﬂaﬂqaﬂdﬂmmmam
YOI AN azAME (2535) fisre91u31919904
winfigalusraudadurhuy Al uiazasy
ulwl  Clampzyme WuNAINIALANAAMINY
1.17 uag 1.10% awaau nsallstlledauaznsa
fifiznvesarunaanenset I ooni1s 1091
V04 Filya et al. (2004) #l¥nsaldsTTediauaznsa
fiafisavesdaiandniidalugie mik  stage
N 0.06 1AL 0.05% ANAIAL
wouTuile i Tasouse lulasnunanya
(NH,-N/total N) wuniian liuana1anu (p>0.05)
Taonn3sMsogszning 0.86 89 1.08% total N 34
IndifesnsAnyives 13w (2553)  waz $¥1a

~Aq Y1 Voo = =
(2554)  n1¥dA191AD 1.29 99 171 ua 1.64 99
1.89% total N @ 1ua1ay
3’1 dy Y Y 1 =

Nunaaeinsal e pH veeni 42 I
Y3unsalaNTndngl 0.2% A1 NH,-N @111 8%
TasoglumasgruvesisningunIWa (Zimmer,
1980 tta¥ Skerman and Riveros, 1990)
5. 9sn1lszneumaniinazmsdosamavesTnguiia
(DMD)

94m1)52nPUNUAL (DM, CP, NDF, ADF

18z ADL) tag DMD vadiaanouniinlviatla
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Y 4 1 ] @ H
M3 1 esAlszneumandl uazannuamsalumsdosdalsveainguits (DMD) Tunszimizguu 1 48

4 Y < v o Y A A I A ' o
GH’JIIN GU'EN"U']'JV\I'NWﬁﬂJﬂ’JﬂTJ'laLﬂﬂ!L’ViQllﬁguu!ﬁu‘ﬂlﬁﬁlﬂ.ﬂu‘lclfllﬂ'ﬂﬂlﬂaalﬂﬂﬂuﬁuﬂ

Item Treatment SEM p-value
Tl T2 T3 T4 TS T6

DM (%) 32.55° 33.05° 37.86° 38.60" 45.52"  45.05° 0.29 0.0001
CP (%) 5.40° 5.42° 7.61° 7.63" 7.22° 7.15° 0.11 0.0001
NDF (%) 55.67" 55.36" 54.16° 54.58" 4983 50.65" 0.72 0.0001
ADF (%)  35.18° 3507 36.54 36.67" 31.66° 32.63° 0.43 0.0001
ADL (%) 426" 431° 5.35° 5.42° 5.25° 5.24° 0.25 0.0272
DMD (%) 7195 7251 72.46° 72.52° 75.79" 75.13° 0.27 0.0001

Treatment ; T1: sorghum only (control), T2: sorghum plus fibrolytic enzyme, T3: sorghum plus cavalcade hay, T4:
sorghum plus cavalcade hay plus fibrolytic enzyme, T5: sorghum plus cavalcade hay plus cassava chip , T6: sorghum
plus cavalcade hay plus cassava chip plus fibrolytic enzyme. Letter in each row indicate least significant differences
of DMRT at p=0.05. SEM = standard error of mean, CP = crude protein, NDF = neutral detergent fibre, ADF = acid

detergent fibre, ADL = acid detergent lignin, DMD = dry matter degradability.

a Y < v v Y A A s A v o A a
MINN 2 ﬂﬂn!ﬂ'lW"U'E]\1"’1]']'31/\]'Nﬂu@]@Wﬁllﬂ'Jﬂ']'J'Iﬁlﬂﬂllﬁ\?“ﬁ&’ﬂﬂlﬁu‘ﬂ!ﬁﬁN!@uvl‘;]fllﬂf]ﬂlﬂ@clﬂﬁaﬂﬂllﬂ LUDWITITUN

NNAUANUANIAUAT
Item Treatment SEM p-value
T1 T2 T3 T4 T5 T6
pH 3.83° 3.83° 4.02° 4,03 4.01° 4.01° 0.00 0.0001
Lactic acid (% of DM) 231 2.16 2.20 2.07 2.29 2.67 0.13 0.0967
Acetic acid (% of DM) 0.37 0.37 0.39 0.36 0.36 0.40 0.03 0.9447
Propionic acid (% of DM) 0.03 0.03 0.03 0.03 0.03 0.03 0.00 0.9959
Butyric acid (% of DM) 0.04 0.03 0.03 0.03 0.02 0.03 0.01 0.4637
NH,-N (% of total N) 1.07 0.99 0.86 0.89 1.08 0.93 0.12 0.7206

Treatment ; T1: sorghum only (control), T2: sorghum plus fibrolytic enzyme, T3: sorghum plus cavalcade hay, T4:
sorghum plus cavalcade hay plus fibrolytic enzyme, T5: sorghum plus cavalcade hay plus cassava chip , T6: sorghum
plus cavalcade hay plus cassava chip plus fibrolytic enzyme. Letter in each row indicate least significant differences

of DMRT at p=0.05. SEM = standard error of mean.

= o o a ' s a A o Vo

wasuudasnnvaandn (@1319N 1 uag 3) Taian 29AY52NOUNIVATVOINFHIANYIIA
v R g ° = v o 2 2 1 Ao o W A A 4

WnaadulUluviveaderduiusisauves ane DM WUUYUDINUUINIAY (p<0.01) LUBLATNDIN

v ] A 3 V3

a3 uagAue (2546) Lag Black et al. (1980) Manaunatas gy (15199 3) 1umwsiz1a9
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wagraalusza 0, 10 ag 20 wa. iyaguad/nn. u
Y981 Tnann (maize stover) 114 NDF anaq
pgnlsd Ay INTZAUNATUAD 59.5, 442 uaz
29.5% AIWAIAY 1AZIIUVOL Pys et al. (2002) 9
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enzymes  consisting of cellulase, amylase,

hemicellulase and pentosanase enzymes) 14 Triticale

w17 oAl ADF luuana1enu vazluauneass

s £
v A

A5 1 Wans 19U WA VNUYDA Stokes (1992) 0
' A PR A v <
enunmsidsueu lsidoade lolungwauna
niin1¥n1 ADF annsegalitiod fny 1ag Xing et al.
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y J = 1 1 @ A
M319N 3 esnlszneunmanil LLﬁzﬂWﬂ?WﬂJﬁn\l1301uﬂ1§ﬂ@ﬂﬁa1ﬂ"ll’f)\1’mi]m§i}\1 (DMD) 1uﬂisz1$gguum 48

o Y 9 < v v Y A A Rl A v o
GU’JIIN GUE)\T"IJ'I'JV\I'NG]UG]@meﬂ?fﬂ'J'lﬁlﬂﬂllﬂ\i!Lﬁ%iJULﬁu‘ﬂ!ﬁiM!@uqﬂfﬂﬂ@ﬂlﬂﬂiﬂﬁﬂﬁﬂﬂﬂ

Item Treatment SEM p-value
Tl T2 T3 T4 TS T6

DM (%) 30.50° 30.93° 38.91° 38.20° 42.95° 41.76" 0.46 0.0001
CP (%) 5.45° 5.52° 7.79° 7.56" 721° 7.15° 0.10 0.0001
NDF (%) 56.97" 55.11° 57.49° 55.88" 50.70° 50.44° 1.01 0.0001
ADF (%)  35.67 35.55° 37.73° 37.89" 33.60° 33.55° 0.53 0.0001
ADL (%) 4.66° 448 5.95° 5.97° 5.51° 5.46" 0.22 0.0021
DMD (%)  71.36° 71.50° 71.00° 72.04° 75.69" 75.67" 0.42 0.0001

Treatment ; T1: sorghum only (control), T2: sorghum plus fibrolytic enzyme, T3: sorghum plus cavalcade hay, T4:

sorghum plus cavalcade hay plus fibrolytic enzyme, T5: sorghum plus cavalcade hay plus cassava chip , T6: sorghum

plus cavalcade hay plus cassava chip plus fibrolytic enzyme. Letter in each row indicate least significant differences

of DMRT at p=0.05. SEM = standard error of mean, CP = crude protein, NDF = neutral detergent fibre, ADF = acid

detergent fibre, ADL = acid detergent lignin, DMD = dry matter degradability.
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005) nl¥m msdesldlurasanaasiueatig
haninnaaluszes milk stage 191110 54.19%

mstasueu lsideateloldnudiivig

&Y 2‘/ dy 1 o Y d‘
ninvedunaanansil luildansele NDF,
2 2 ~ A A

ADF @aaad itag DMD Ay 019tanaios 1o
18 2 dszns Ae dsgmsusnornilumsizan
o' lyiigeeitioly (fibrolytic enzyme) Taegna'l1ag
agluan1gMnAnInT sy (activity) 1aaN pH i
v v Y
A4UA 5.0-6.5 FIYUBYNUFHAVDA fibrolytic enzyme
(Kung et al., 2002) Tag xylanase i pH ﬁmmzﬁmfj
715.6 (Colombatto et al., 2004) {ta¥ Gauntam et al.

(2011) $1WNUNNINTTUVOA cellulase enzyme I



&

%
&]_G [RC 1z

Graduate Research Conference

] ] ]
= = = 1

IHUSTUNGAN pH 6.5 LAZITAINDY

a k1)

1 pH 52119

4
' @ A

9
5.0 09 8.0 dmSuNUNAaBIRs Il Tagnouninlia
a A 2 ° o
pH 108 5.59 (3UN 1) Favzmnzaudmsy
Aanssuveueu lall HANITANAI0E19TIAS VD
Aa Y ' ] o A
pH ludhavhanditharageegudaneunsinisieau
I
Tag Filya et al. (2004) A0910 pH 6.2 11U 4.9 1az
y p
4.2 TuuN 2 1agIuN 4 voamMsnNnMNaIAY Lag
3 = a
910 5.59 anauily 3.88 994.03 (1INQY 3.98) VDI
y 2 . y
nAaeans el uaaliifiun LAB 1414 1iia1aain
Y A ° ' 3 Yy a
eV 1LIUBE 19T IATIAINGANTALAN
a H] Vo A C] Y
anasuaiudn 2 vesmsnimiudulyd imana
! < ' a a {
52159 2 019 w5121 MswaansaLanani
I ] <3 =l 4
Wulledresaatrves LAB luninmudniugy
@vhaninedauden) nazd1shanauon T 19
A pH uaznsauanan luLana19nu (115199 2)
<3 1 TN T
saasldmunlanitsma LAB winneeagudalu
9 1 [ =) 9 ] o @
T1eeg1udeazihanaen laininues
Y P '
NUNAADINTIH FATUFUAIUVDI  Stokes (1992) 7

]
A

5109121 M3UsIngues  LAB luiandiniil

i o q Ya ¢ a A
fibrolytic enzyme ¥i11nanssuvouou lasiriiail

o

¥ <
gnéueIPE g UITIHANABMS IW fibrolytic enzyme
sunumMs1H LAB (enzyme plus LAB treatment) N
Wmiin (a1 timothy  wau2) lu'ldsi liaugelo
NDF, ADF, cellulose i8¢ hemicellulose HANAIIDN
v
15AIUAN HONIINUU Meeske and Basson (1998)
5189141 M3a3u LAB  saudueu lados luaa
nazagiaa luldkldaugele NDF  naza1ms
goo'ldvesdunieingluiaoanaaos (IVOMD)
UANATNAY
y 39 9 ' A A
unaaeiasItslidunlunsni
¥ 1 1 1 1 4
aasgge sud1vhe msldeulamidendels
4 4 4 D wy
iehezamele NDF, ADF uaziiunmsgesla
(digestibility) voaniyninee Liinanauaediala dril
UYTua LAB uinnefvznannsauananiiioan pH

A o Y 1 <3
T@QW%WNﬂqﬂﬂﬂqﬂﬁjﬂﬁ'fl

640

BMO8-9

aswansnaaes
9 ' v & A o
AN MYDITIHNUG IS 23585 Ainiin
SaufuMMNamataziuduies uas luasy
PRl A 9 A o ' '
oulasigeagelo Inaunimuesiamiin bintanaig
i Taelin1 pH é1ni1 4.2 nsadaisadesndn 0.2%
nazllnaves NH,-N 108011 8% total N &0
Tunasiinasguvesiiavinauning
4 =1 ]
p9ndsEnOUNIUAT LATMIIRIAA1BUDS
Taquitaveadihaiug 1s 23585 iviniauiug?
ammawnanaziuduinasuuas e ueu lwiides
A R ' '
el 1¥A1 NDFE, ADF, ADL uazA1 DMD i
" o LA A oy 1Y) Y1
uananny Taenguilta3ududu (T5 AU Te) T¥ian

o

DMD g4nnqudue agniiisd Ay

faanssulszma
VDUAUVUNAINGAINHIINGIAY
vouuAu fefayunuaanyuuazduadumsih
Anerfinuidmiuindnyiseduiudiadny
dsgdmadane Unsdnm 2555
YDUAUAIATFITAIAIAAS A
nBAsAART WnInndeveunny fewnszild
IHiealfiiansemsdad uazgqudivonazwann
p1Idas vouunu iewnnzinmnsdesaae

YoIIAUITT

1PNA591989

moua Tuud, ANvws waidw 1az Yoy yundo.
2546, Mmanagoud e uiienda
Wgmin. :1e9uRauITesei1 2546
noe0 A nsuladad nzning
InBATIAYANNTL.

F¥218 gNEAUDA. 2554 ONSNAVRIMsIAT WY

1 £

[l Y ' Y [l
RGNV ETL N AR R NEIMITHTGER R YRR
AuapIiug IS 23585 MinswiaINA
Yy a A s a
AALN. IeninusTyaInemeaas

PHTUNA YHIINGDSVD UL,



&

AG RO

7~ Graduate Research Conference

730 1Az, 2553, INTNAVRIMSIAINAIANAAA
Y Y 1 9 ' Y
U AN MUV IV IAULLLAZAUAD
o v J a a 4
NN IS 23585, Ieniiwusilsyan
Ineansurniiana
PNINDEVDULNY.
anina Tsawdasud, Foased auswila uag
A Viae3. 2535. HaVDIMTIAY
0 S o 1
ulminemsinuiny ez nuA10IMIS
9 Y Y ! Y
vora Y 917 Twa 912919 taznan
Y '
laiyn. srwumstszgumadnms asad
30 Mdad daounnd Uszas. viamede
NHATANAAS NIZTNIIUNYATUAS NN
AsENIIIMemaas maluladuas

AMINSNIY, NFANNA. WT11 257-263.

AOAC. 1990. Official method of analysis (15th ed.).

Association of Official Analytical Chemists.

Arlington, VA.

Bailey, S. 1985. The analysis of agricultural material.
Reference book 427 (3rd ed.). Her
majesty’s stationery office, London.

Black, JR., Ely, LO., McCullough, ME., and
Sudweeks, EM. 1980. Effect of silage of
maturity and silage additives upon the yield
of gross and digestible energy in sorghum
silage. J. Anim Sci. 50: 617-624.

Colombatto, D., Moulda, FL., Bhat, MK., Phipps,
RH., and Owena, E. 2004. In vitro
evaluation of fibrolytic enzymes as
additives for maize (Zea mays L.) silage 1.
Effects of ensiling temperature, enzyme
source and addition level. Anim. Feed Sci.
Technol. 111: 111-128.

Dean, DB., Adesogan, AT., Krueger, N., and Littell,
RC. 2005. Effect of fibrolytic enzymes

on the fermentation characteristics, aerobic

641

BMOS8-10

stability, and digestibility of bermudagrass
silage. J. Dairy Sci. 88: 994-1003.

Filya, I. 2003. The effect of lactobacillus buchneri,
with or without homofermentative lactic
acid bacteria, on the fermentation, aerobic
stability and ruminal degradability of wheat,
sorghum and maize silage. Journal of
Applied Microbiology. 95: 1080-1086.

Filya, I., Sucu, E., and Karabulut, A. 2004. The effect
of propionibacterium acidipropionici, with
or without lactobacillus plantarum, on the
fermentation and aerobic stability of wheat,
sorghum and maize silage. Journal of
Applied Microbiology. 97: 818-862.

Gauntam, SP., Bundela, PS., Pandey, AK., Khan, J.,
Awasthi, MK., and Saraiya, S. 2011.
Optimization for the production of cellulase
enzyme from municipal solid waste residue
by two novel cellulolytic fungi.
Biotechnology research international.
Retrieved February 5, 2014,
from http://downloads.hindawi.com/journal
s/btri/2011/810425.pdf

Keskin, B., Yilmaz, [H., Karsli, MA., and Nursoy, H.
2005. Effect of urea or urea plus molasses
supplementation to silages with different
sorghum varieties harvested at the milk
stage on the quality and In vitro dry matter
digestibility of silages. Turk. J. Vet. Anim
Sci. 29: 1143-1147.

Kung, L., Jr., Cohen, MA., Rode, LM., and
Treacher, RJ. 2002. The effect of fibrolytic
enzyme sprayed onto forage and fed in a
total mixed ratio to lactating dairy cows. J.

Dairy Sci. 85: 2396-2402.


http://downloads.hindawi.com/journals/btri/2011/810425.pdf
http://downloads.hindawi.com/journals/btri/2011/810425.pdf

&%
AJ_G [RC 1z

Graduate Research Conference

McDonald, P., Henderson, AR., and Heron, SJE.
1991. The biochemistry of silage (2nd ed.)
Chalcombe Press. Bucks.

Meeske, R., and Basson, HM. 1998. The effect of a
lactic acid bacterial inoculant on maize
silage. Anim. Feed Sci. Technol. 70: 239-
247.

Miron, J., Zuckerman, E., Adin, G., Solomon, R.,
Shoshani, E., Nikbachat, M., Yosef, E.,
Zenou, A., Weinberg ZG., Chen, Y.,
Halachmi, I., and Ghedalia, DB. 2007.

Comparison of two forage sorghum

varieties with corn and the effect of feeding

their silages on eating behavior and
lactation performance of dairy cows. Anim.
Feed Sci. Technol. 139: 23-39.

Nadeau, EMG., Russell, JR., and Buxton, DR. 2000.
Intake, digestibility, and composition of
orchardgrass and alfalfa silage treated with
cellulase, inoculant, and formic acid fed to
lambs. J. Anim Sci. 78: 2980-2989.

@rskov, ER., Deb Hovell, FD., and Mould, F. 1980.
The use of the nylon bag technique for the
evaluation of feedstuffs. Trop. Anim. Prod.
5:195-213.

Ozduven, ML., Onal, ZK., and Koc, F. 2010. The
effects of bacterial inoculants and/or
enzymes on the fermentation, aerobic
stability and in vitro dry and organic matter
digestibility characteristics of Triticale
silages. Kafkas. Univ. Vet Fak Derg. 16:

751-756.

642

BMOs8-11

Pholsen, S., and Higgs, DEB. 2005. Effect of main
crop cutting age on growth, dry weight
yield and fodder quality of main crop and
ratoon crop of IS 23585 forage sorghum
cultivar. In: Rowlison, P., C.
Wachirapakorn, Pakdee, P., and Wanapat,
M. (eds.). Proceedings: Integrating
livestock-crop systems to meet the
challenges of globalization. Vol. 2.
AHAT/BSAS International Conference.
Khon Kaen, Thailand. British Society of
Animal Science. pp. T137.

Pys, J., Migdal, W., Pucek, T., Zivkovic, B., Fabjan,
M., Kosovac, O., and. Radovic, C. 2002.
Effect of lactic acid bacterial inoculant with
enzyme and rolled barley additive on the
chemical composition and protein
degradation of alfalfa silage. Biotechnology
in Animal Husbandry. 18: 33-44. Retrieved
February 5, 2014,
from http://www.doiserbia.nb.rs/img/doi/14
50-9156/2002/1450-91560204033P.pdf

SAS. 1996. SAS/STAT User’s Guide. Version 6.12.
Statistical Analysis System Institute, Inc.,
Cary, NC.

Sibanda, S., Jingura, RM., and Topps, JH. 1997. The
effect of level of inclusion of the legume
Desmodium uncinatum and the use of
molasses or ground maize as additives on
the chemical composition of grass and
maize-legume silages. Department of
Animal Science, University of Zimbabwe.

Skerman, PJ., and Riveros, F. 1990. Tropical grasses.
FAO. Plant production and protection

series. No. 23. Rome.


http://www.doiserbia.nb.rs/img/doi/1450-9156/2002/1450-91560204033P.pdf
http://www.doiserbia.nb.rs/img/doi/1450-9156/2002/1450-91560204033P.pdf

¥
*@ﬁ_G [RC 1z

Graduate Research Conference

Stokes, MR. 1992. Effect of an enzyme mixture an

inoculants and their interaction on silage
fermentation and dairy production. J. Dairy

sci. 75: 764-773.

Sun, ZH., Liu, SM., Tayo, GO., Tang, SX., Tan, ZL.,

Lin, B., He, ZX., Hang, XF., Zhou, ZS., and
Wang, M. 2009. Effects of cellulase or
lactic acid bacteria on silage fermentation
and in vitro gas production of several
morphological fractions of maize stover.

Anim. Feed Sci. Technol. 152: 219-231.

Van Soest, PJ., Robertson, JB., and Lewis, BA. 1991.

Method of dietary fiber, neutral
detergent fiber and non starch
polysaccharides in relation to animal

nutrition. J. Dairy Sci. 74: 3583-3597.

Wilkins, RJ. 2001. Legume silage for animal

production. Retrieved February 5, 2014,
from http://productionx.net/l/legume-

silages-for-animal-production-w19.html

643

BMO8-12

Wilkinson, LM. 1990. Silage UK. Development (6th
ed.). Chalcombe Press. Bucks.

WTSR. 2010. Nutrient requirements of beef cattle in
Indochinese Peninsula (1" rev. ed.). The
Working Committee of Thai Feeding
Standard for Ruminant. Klungnanavithaya
Press, Khonkaen.

Xing, L., Chen, LJ., and Han, LJ. 2009. The effect of
an inoculant and enzymes on fermentation
and nutritive value of sorghum straw
silages. Bioresour. Technol. 100: 488-419.

Zimmer, E. 1980. Efficient silage systems. In:
Thomas C, (ed.). Forage Conservation in the

80’s. British Grassland Society, Brighton.


http://productionx.net/l/legume-silages-for-animal-production-w19.html
http://productionx.net/l/legume-silages-for-animal-production-w19.html



