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Abstract

The objectives of this study were to change in chemical composition, type and quantity of
microbial of silage. This research was divided into pre-experiment and 3 experiments.

The pre-experiment aimed to determine Napier grass and Corns quality. Corns was high
concentration of NFC, reducing sugar and total sugar than Napier grass

The first experiment aimed to determine effect of lactobacillus Lactobacillus buchneri on
chemical composition, type and quantity of microbial of silage, were assigned into a 2x4 Factorial in
completely randomized design (CRD), where factor A was chopped Napier grass and Corns and
factor B was level of L. buchneri (0, 1 x 105, 5% 10° and 1 x 106CFU/g of fresh forage). The results
showed after incubated at 30 d that the best level for fermentation of L. buchneri was 1 x 10° CFU/ g
of fresh forage was decrease acetic acid, yeast and NH,-N.

The second experiment aimed to determine effect of lactobacillus L. buchneri and
Lactobacillus plantarum on chemical composition, type and quantity of microbial of silage, were
assigned into a 2x4 Factorial in completely randomized design (CRD), where factor A was chopped
Napier grass and Corns and factor B was 1 x 106CFU/g of L. buchneri, L. plantarum and L. buchneri
combined with L. plantarum. Acetic acid was not significantly affected by L. buchneri, L. plantarum
and L. buchneri combined with L. plantarum inoculated silages, but acetic acid tend to higher than
the control. However, silage treated L. buchneri combined with L. plantarum had was lesser yeasts
and molds than did untreated silage or treated with L. buchneri and L. plantarum alone.

The third experiment aimed to determine effect of silage incubation time with L. buchneri on
chemical composition, type and quantity of microbial of silage, were assigned into a 2x4 Factorial in
completely randomized design (CRD), where factor A was chopped Napier grass and Corns and
factor B was L. buchneri with being storage times for 30, 60 and 90 days. The result showed that the
using of L. buchneri treated with Napier and corn silage decreased pH, yeast, mold and NH;-N, and
lowest with storage for 90 days. The silage of using L. buchneri increased reducing sugar, total sugar,
LAB, lactic acid and acetic acid. In conclusion, this experiment showed that the Napier grass and corn

silage can be stored for 90 days.
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A1519N 2.1 UAAINAYBINS 1Y Lactobacillus buchneri JWNy13INA® Microbial population

Reference Treatment Yeasts Molds Lactic acid bacteria
Log,,cfu/g
Kung and Ranjit (2001) Control 2.89 3.02
L. buchneri 1x10° cfu/g 2.36 3.59
L. buchneri 5x10° cfu/g 2.01 2.53
L. buchneri 1x10° cfu/g <2.00 <2.00
Inoculants 2.42 <2.00
BP 2.77 <2.00
SE 0.256 0.320
Kung et al. (2007) Control 6.05 7.29° 747°
L. buchneri 4x10° cfu/g 4.88 5.85° 8.73"
L. buchneri 6x10° cfu/g 5.78 6.31° 8.82"
L. buchneri 8x10° cfu/g 5.63 6.51° 8.70"
SE 0.31 0.33 0.06
Mari et al. (2009) Control 5.55 1.07° 4.89°
L. buchneri 6.46x10° cfu/g 4.5 0.00° 6.46"
SE 0.34 0.35 0.44
Ranjit and Kung (2000) Control 6.05" 4.30
L. buchneri 1x10° cfu/g 5.74% 4.08
L. buchneri 1x10° cfu/g 2.01° 3.05
L. plantarum 30114 1x10° cfu/g 5.63% 4.29
L. plantarum 30115 1x10° cfu/g 5.77° 3.38
SE 0.541 0.40

BP = buffer propionic acid based additive applied at 0.2% of fresh forage weight; Inoculant = L. plantarum and Pediococcus pentosaceus at
1x10° cfu/g, Propionibacterium freudenreichii at 1x10* cfu/g of fresh forage, and enzymes (42,000 U of B-glucanase/tonne of fresh forage,
21,000 IU of Ol-amylase/tone, 22,800 IU of xylanase/tone, and 3,840 IU of galactomanase/tonne)

s it lunsaianuand eI NaR AR TR UAIA oYY (P<0.01)

H 9 H 3 )
* fonyshaiulunuidilinnuuanaetuneaaansauaNuFeIu (P<0.05)



M3ANYIIV8NS 1Y Lactobacillus buchneri Tuwnsinnu1 1415 NAA09U09 Ranjit and Kung
J o o J [ .
(2000) wuNirarh i uInveBadanal deAndeINUNMINARDIUDY Kung et al. (2007) LAz Mari et
2
o ° ' ] ..
al. (2009) Trasi ld1uIuveu¥eI1anas 0619 13AA N lUNIINAAB YD Kung and Ranjit (2001) t1ag

Ranjit and Kung (2000) WU uana1nueee lulidedwgnieada asasei 2.1

A1519N 2.2 Wav0IM I W Lactobacillus buchneri 19 aerobic stability TN yH3IN

Reference Treatment pH Acids, % Aerobic

Lactic Acetic Stability (h)

Mari et al. (2009) Control 3.71 4.17 2.24 46°
L. buchneri 6.46x10° cfu/g 3.67 4.85 2.41 76
SE 0.35 0.42 0.37 8

Ranjit and Kung (2000) Control 3.66 3.96" 1.82% 26.5°
L. buchneri 1x10° cfu/g 3.67 373" 1.83% 36.0°
L. buchneri 1x10° cfu/g 3.72 3.76" 3.60° >900°
L. plantarum 30114 1x10° cfu/g 3.73 3.43° 2.04° 32.8°
L. plantarum 30115 1x10° cfu/g 3.68 3.64% 1.68° 33.0°
SE 0.02 0.11 0.05 13

Taylor et al. (2002) Control 437" 353" 2.48% 95.0¢
L. buchneri 1x10° cfu/g 441" 251" 4.06" 104.7°
L. buchneri 5x10° cfu/g 441" 211° 4.86° 107.3°
L. buchneri 1x10° cfu/g 4.51° 2.43° 4.98° 120.0°
IN 434" 343" 314" 97.0°
BP 431" 388 2.00° 105.3°
SE 0.04 0.17 0.23 1.1

BP = buffer propionic acid based additive applied at 0.2% of fresh forage weight; IN = L. plantarum and Pediococcus
pentosaceus at 1x 10° cfu/g, Propionibacterium freudenreichii at 1x10* cfu/g of fresh forage, and enzymes (14,000 IU of
B-glucanase/tonne of fresh forage, 7,000 TU of (X-amylase/tone, 7,680 TU of xylanase/tone, and 1,280 IU of
galactomanase/tonne)
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M1319% 3.1 LL?WNﬁ)\?ﬂﬂigﬂ@UﬂNLﬂi\l"U@\iﬂﬂﬁm!ﬂﬂilla&’@]u"ﬂTJIWﬂﬂ'lﬂﬁff@]'JﬂﬂuﬂﬁﬁiJﬂ (Mean + SD)

Items Napier grass Corn
Dry Matter (%) 12.35+0.27 24.44+0.51
Crude protein (%DM) 9.62+0.23 6.82+0.54
Ether extract (%DM) 1.28+0.04 0.97+0.06
Crude fiber (%DM) 42.67+2.14 27.04+0.32
Neutral detergent fiber (%6DM) 70.40+0.78 60.76+0.46
Acidic detergent fiber (Y%DM) 38.39+1.67 36.59+0.45
Acidic detergent lignin (%DM) 3.06+0.11 3.92+0.11
Non fiber carbohydrate” (%DM) 5.98+0.22 24.1140.63
Ash (%DM) 13.01+0.13 7.52+40.11
pH (%DM) 6.04+0.02 5.50+0.14
Reducing sugar (mg/100g) 2.89+0.04 3.37+0.08
Total sugar (mg/100g) 3.86+0.09 4.69+0.06
WSC (g/kgDM) 92.0340.19 79.7240.86
RUBLHA

"Non fiber carbohydrate (%) = 100 - (%NDF + %CP + %Fat + %Ash)
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CEGN Kjeltec auto analyzer, Taatu (Ether extract)jﬂ 817399 Soxhlet auto analyser, 19 (Ash)IﬂEJﬂTi IR
a ~ I < ' A a ¢ A
UNHU 550 DAY ALY ST !‘]J‘Ll!,'JﬁW 3 GB’JI?J\‘]ﬁ'JHLEJ@lEIWEITU (Crude fiber, CF) LLag ﬂWi'Jlﬂ'in‘ﬁlEJfJﬁlﬁl
. . [ 4 { ] i g
1A Detergent analysis (Goering and VanSoest, 1970) laun wolen luazareludmenuinidunais
A ~ [ =) A g .
(Neutral detergent fiber, NDF) wolen luazareludmonuniunia (Acid detergent fiber, ADF) Liag

Acid detergent lignin, ADL TaeA304 Fibertec auto analyzer
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4.3 TunuMIINT1ZHiAdunsa-aa (Bal et al., 1997)
o w ] 9 Yy 9 o Y [ o %‘ ) Aa aa o )
4.3.1 ddednvgwazaud Inadunin 50 n5u waunutinau 200 Jadaasui ldulu
Tn1lu (blender jar) W11 30 210
@ 1 D) ¥ o ~ W | ' < '
4.3.2 N09A9819HIUAIV1I1N4 2 F1 e aradnnsedla lddaanuainnuilu nsa-a1a

(pH) A8A304 pH meter(pH meter model UB-5, Denver Instrument, Germany)

4.4 TUNDUMITINIZTINAEIAIT (Miller, 1959)
1 < ] 1 9 Yy 9 o Y] Y] 9 1
4.4.1 guumedvguazautn Inaduninlszana 1 nfu udqlaasluvasananes

a

a H ) Aa a ] Y o y ~ A y ~
4.42 @minau 9 Tadans aslurasanasswaazgas udnirhldumdsalwasoaluniies
. . 3 A g A & o r A d
(Thermo fisher scientific) 1714159 5000 500/U19 1TuIa1 15 wIN thudredavniuvewradla s
Hanans
o o ' ' A g A a Y P} o A Y A
4.4.3 dredndrniiluveamarinu ldlude 4.4.2 TUdaaimsganduudinionsos
Spectrophotometer §1 (Thermo electron corporation) NANNETIAAULE 540 U1 TULAST
44411910 18 Tt 4.4.3 T 112941 reducing sugar TaonfSeudsudunsiiuinsgiu

nglnd

4.5 TunRUMIIATIZFINMaNIHNA (Miller, 1959)
1 1< o 1 9 Yy 9 o o o Y !
4.5.1 quinudegraazaud Tnaduninlszuna 1 iy udrldaslurasanaasg

a

a H ) Aa a ] Y o Y ~ A y ~
452 @minau 9 Tadans aslurasanasswaazgas udnirhldumdsaluasoaluniies
. . < A q A3 o ' ' A J
(Thermo fisher scientific) 1711152 5000 590/U19 1TWa1 15 W thudredavnituvewradla s
Hanans
o w ] 1 A g A g i 9 o 1 A 9 2
453 idedndundvveanarinnuldlude 4.52 lidasimsganduudiaiomsog
Spectrophotometer §1 (Thermo electron corporation) NANETIAAULEI 540 U1 TULAST
454110 18 lude 4.5.3 Tfuaa11 Reducing sugar TaonfFouifeusuniinuinggiu

nglnd

o a J [ a Y . '
4.6 TunounsinszhiasraTamisuansaluiuszimeld (Borreani and Tabacco, 2008) lain
NIABLHAR (acetic acid) Az NIALAAAA (lactic acid)
3 o ' o @ o ' X
4.6.1 gunusedrg mazaudn Inaduninilszna 25 nsu udrldadlulolu

Aa Aa aa X X I =
4.6.2 1ANATAZANY 0.05M H,S0, 5 Hadans aslulaiu Tudlunar 4 uin

a

o w1 A J 4 A 3 a A
4.6.3 LlW]'JﬂEJ”IQTI"lﬁAl']JﬁHM’JENTIﬂ’J”IiJﬁ’Ji’mJ 10,000 rpm 5 UIN NOUKROU 4°C

Q G

4.6.4 gadlasuuuinlaluvia vial Fan



14

4.6.5 1hdeealuvia vial lfadlunsed High performance liquid chromatography (HPLC)

d
4.7 InzrivnuanIuie (Chen et al., 1994)
o o [} o v 1 d a 90’ o =Y a Aaa Y Y o 9
4.7.1 9919819911 5 a5u laluaraa@uiinnaudsuias 50 daaansaulinnulanan
=\
10 WA
Y ! 90’ o'/ =Y
4.7.2 MATUNIDIAIDIAIINTEATYATOI Whatman No 1 41992 UA81Inau511a5 30
Y
Hanans TagimMIdeaznou 3 A5
o %’ % ] d' 9 < a %’ & Iy Y A Aa A
4.7.3 108190004 1doeaslurasanau tiuiiinauld 18151103 200 Hadans uay
a A A (9 Jd o @
HULLNTHFeNDDN IyAs1UIU 5 AT
o o 4 < a I v o 1
4.7.4 i TdnduTaeldinsosndunluTasnu l9nsauesn 4% Wudrsureu Tudisnlae
A & a a A Aaa [ 4 a Y o 9
INT09NAU LABANNTALDIN 4% 1UT11a5 25 Hadans la luraraauasneamnasa2 - 3 vea ual1iumin
i e
wyoanau luTasau
4.7.5 asazanen 1d1nmMsnauiinunlasmsnny Std. HC10.01 N
ad o
ABMSMUIN
%Nitrogen = [(S — B) x 0.014 x N x 100] / W
S = 91U Std. HC1 0.01 N 214 lasnsndroe14
B = 117U Std. HC10.01 N 114 151059 blank
N = Normality U89 Std. HCI

¥ 1
W = U IHUNA9814

¢ d Y Y o
4.8 Inszrmmslulamsafiazanetitld (water soluble carbohydrates, WSC) ¥03A10819Ma) 0z AU

1 Inadunsin Taeld phenol sulphuric acid method A1UIFV09 Dubois et al. (1956)

a d a
4.9 InsizrimranazUSaawes Lactic acid bacteria, Yeast (a2 Molds (Spoelstra et al., 1988)
4.9.1 Fadregranawazaui Inadunidn 1 niu laluvaon centrifuge Y119 50 Uaaans
4.9.21ANH1502018 peptone physiological salt solution (PPS) USuras 9uaaans (¥4
. . . o . . o ) o & A v A
neutralized bacteriological peptone 1 NTU 4% sodium chloride 9 NTH ATD1YAIYUINAUNHNIUNITNUYD
[ I~ a [y}
wazlSuSunasidu 1 8a9) 0 ldasazare@onauminy 1:10
) y A A 3 1 a3 ~
4.9.3 111 Iaumneananuis 2 5,000 seuaaUN a4 WA
o = @ ] I o w . . . a o T J A Aaa U
4.9.4 MINM51999199208190Ua19 D (Serial dilutions) Taetliladleeaaiula 1 Hadansla
5azand diluents 51105 9 Haaanivz laesazareenaniny 1:10 uazyiimseaas lau'1d

msazaneIenumny 1:10°
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4 Y
4.9.5 Yilaarsazaeni09190.1 Hadans ﬁﬂiu'ﬁ]Wﬁ’lilaﬁl\‘ll%@YeaSt 18g Molds (40.0 g/L of
Yeast Extract Glucose Chloramphenicol Agar) 1182 @113 Lactic acid bacteria(MRS agar) udunaeld
o Aa Y dy tg
MKHINUIDINTLAYLYD (spread plate)
T a < o ) @ ] A g )
4.9.6 UNIFDNQUHU 25 °C Wuran 72 “If'ﬂll\‘l M5V Yeast azUu¥odual 120 GI)"JI?J\‘]
) [ o [ v { a a I < 4 o
d11 5D Moldsd U LAB tiufigungd 30°C Tuannz 15eengnuilunar 72 91 Tue easuimua
= o Y g v o = d‘ a dy &’
ﬁ]\‘l‘V]”Iﬂ”li@]i’ﬁluﬂlﬁf@jﬂElﬂ”liuﬂfl]”luﬁujﬂjﬂu (cfu/ml) NRTYUUDTINITLAYILYD
ad o
IBNIINTHIN
L ¢
PSnanreqdunsd (cfu/g)

= @ lalanmivld x sgauanuded) x (1 / U5nadiee19)

d
4.10 MIINIZHVONA

_Y

o { a 4 . .
ihdeyan Idvinminaaes 1 Inszdinunal 551Uy Analysis of Variance (ANOVA) a1
HWUNITNADDILU U Factorial in Completely Randomized design Tae14 Proc GLM (SAS, 1996) uag
= 1 1 ~ [ = 4 9 . an
L'l]diEJ‘UL“VlEJ'Uﬂ'NlILL@Iﬂ@nﬂﬂl@x‘]ﬂﬂﬂaEJGU'ENLLGIﬁgT]iﬁLNuﬁ Iﬂﬁlﬁlsﬁ Duncan’s Multiple Range Test 114735

Y94 Steel and Torrie (1980)

d
4.11 HANSNABDIAZINTUNANTNABY
1 A @ ~ = 1 A o &
ﬂﬂ!ﬂ”ﬁ/]NIﬂ“]ﬂ!3ngﬂﬂlﬂ”I‘Wﬂ]i’N‘W%‘VillﬂL!ﬁﬂQiHGﬂiNTl 4.1 BINUAIVDINYDINITTAINITD

¥iinoglunaal Avunzaniaziin i uisnidn (Kieinschmit et al., 2005; Reich and Kung, 2010)

[

/3 o v A o 2ay Yo o { LA A 4 2
losiwua G]QLLWQGUE’NW‘K'ENW”ISE‘W]'JTIllﬂi‘].lﬂ"liﬁ?JﬂIﬂfl Lactobacillus buchneri NUTINaUNUIU 1A

v I o ] o =
AUt Tnae s da N a5 UMsHIARI8 Lactobacillus buchneriseAVANMTUTU 1x10°cfu/g HT @

Y]

J < J Y . <3| a G ' .
nlosidua AQUAUIFIFA (Comino et al., 2014) Lactobacillus buchneri Lﬂui‘]auﬂiﬂﬁlu QU heterolactic

bacterium aana 1113

Yo

73 du ] A o A o A X X o dAa o~
L“IJ’EJi!ﬂﬂ!@l’NIQLLTNGU?NW“H91TH§?WI’JL1J®ulﬂi‘UﬂWﬁ“ViiJﬂ!lel‘ll'H HFINTCUIUNTHUNINAVSUNIT

@ Y = Y Y

gapdodaguitalddszua 3-5 % uazliniaguineogiz1a19 25-35% (Frame, 1994) Y5 1101 DM

Q Q

=

recovery 1N g lufive 111511 Un TN 1A UN1IHINAY Lactobacillus buchneri (Klenschmit and

Q

@ { @ o 1 [ a Jd a 4
Kung, 2006) 118 N0 115 HeUnin 1asUNInin Lactobacillus buchneri $3unu3aunsoriaoulu
. . ! ! 73 Ju v Y ~ .
gﬂLL‘U‘U homolactic bacterium @3Wanon1saavellosFua ﬂqgmﬂuammaﬂm (fermentation loss)
1 o [ 4 a
WIANIS I Lactobacillus buchneri TumsnainNye1115 0 189y a@ e (Driehuis et al., 2001)
1 awv y 2 s 3 o a R 1 a 9y 9 . A
UonINUIIUIve IuAT oS iFua 11 sAmn v ua NI AN NIUVD Lactobacillus buchneri
= o =y I 4 1) @ {
WS T sAuveanyviinilsaanaudniiseiie 185UNSHINN Lactobacillus buchneri 1AL

Ut UA1TY ¥IMTIAN Lactobacillus buchneri Winnansinndsuna 1x10° cfu/g vosisan vz
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I 2 =) 9 A L= a 1 =) @ = = a . .
nofidud lsau deonn lulimsRuufernu F90190aumau19INMIIAY Lactobacillus buchneri
a $ a o o 3 v [ [
TudSuanunmu i 1damsih Tdsau T s vnvaandesanudle adawald Tdsauneruluies
viinanag (Fraser et al., 2001)
A = S I @ A M Yo a Aa
vaznmalasuntasve oS iFue lusiu, e lewe1u, NDF, ADF uaz ADL lu'lasudnsna
] 1 3 1 g‘/
MNITLAUANMTUTUVDI Lactobacillus buchneritazA1A N UNTA-ANVDINFDIHITHEIUNIAD
a 4 o v [ [ <3 1 a
yinanaiie 185 UMININAY Lactobacillus buchneri 119813 157N 1T 118 Reducing sugar
v Y
(mg/100 g) 1az/3U1UYDI LAB (cfu/g) YBIN¥DIMITHAUNTANNUYUAINTZAVANMAUTU VD
. i A A A Yo v A o 6 ' Y a J
Lactobacillus buchneri uazm1Jm1mqqqﬂma"lmumiwuﬂmmu 1x10 cﬁl/gmwaelwwamﬂuﬂmu,a
a a ~ o Y I 1 o 1 = =) Y Z‘J
aanludsuauianenazriiliaianuiunsa-a19 (pH) anaininil 4.2 ez lUinadudanis
Aa Aa a A a A o Y < Y] 9 o Y
wiganTavesyaunidsiaoui liamnsamnusnuigunimuesng1min 1318 (McDonald et al.,
. 1 1 @ [ @ I~ A
1991; Weinberg et al., 2003) ¥99z@ananaonszulIunsuingsslunssmizninidunisiiy
Aa Aa [ 4 1 o o
UYsz@nTninniseeee1nisibe lo (Weinberg et al., 2007) Tag LAB Unadon15¥1914veao lasy
ferulic esterase B4 ITnalumsmuilseansonnisdeamteloTaslUinalun1suen hemicelluloses
ﬁ]”lﬂiﬂiﬂﬁ%}”lx‘]"llﬂﬂ lignin (Nsereko et al., 2008) ﬂ”licl,“]af) Lactobacillus buchneri @ANAADNITNIIUVD
. . ' ! A X 73 o o o
ferulic acid esterase FINANDAITINNUVUVD 1 D5 IHUAYDI NDF (Kang et al. , 2009) muumﬂ%’
Y Y ]
Lactobacillus buchneri Tuiisomsvenuninlumsnaaeinsstidananaollssansmnmsdeatole
a ] A 9 Y Y 1 o
HAYBIHAAN NN 1A1ANTTUINMIHIN TALA $1UIU yeast 11aT mold (cfu/g) Hanalua13g
v ] Y
N 4.1 WUIULOVIMINTNNYOIM TN UNITOIVHAAY Lactobacillus buchneri VT N101000 901
Y 9 A A K ° A o ) 6 & g
ANVAVTUNANGVULAZAAAIGIFANTZAVANWUNIY 1x10° cf/g FUVUNANINNTZUIUNT
. . . { 3| ' o .
Aerobic deterioration {01g ﬂﬁ!ﬂ?ﬂ&luuﬂmﬂﬂmﬂuﬂiﬂ—ﬂN ﬂlf)iﬁ%fﬂﬁﬁ‘ﬂﬁﬂﬂﬁhﬂ (Comino et al.,
Y )
2014) UONIAUINOUATIAY Lactobacillus buchneri 1N 8A¥NAIAEY UIDIANTIUNY Lactobacillus
o YA o =S 4 Lg ~ A v Y 1 A % [
plantarum ¥ IR UTWINTAALAZITo AN TUN YU NaAaloenN 1 2 cfu/g YBINFHIN LLagWUIN
MIIAY Lactobacillus buchneri NUTH 1x10° cfu/g vosiyaa a2 U9113u1nn 119 1Ay LAB ufay
A 9 A A a . . A A 5 A = Y ] o
NioeauloUN15IAN Lactobacillus buchneri NUTW% 3x10° cfu/g YOINTAR FIAOAAADINUIIUIU
=\ 4 g 1 a . [ o a A da [N~ P
YOIBAALAZITO T UAAINNITAN Lactobacillus spp. 3zFwaas uIugaunion hidluilse Texninon
noliinandenonena N NN 1R (Frank et al., 2001)
v Y v
SIERRL KR acetic acid LW?J@‘LN]”I?J']"%@]‘U“‘U@Q Lactobacillus buchneri LLﬂ%QQ?jﬂ‘ﬁi%ﬂU
Y 1
1x10°cfu/g HONINHUUTNIUYD lactic acid AAAINNILAVYDY Lactobacillus buchneri 1Az aAaINGA
N32AV1x10°cf/g (A15719 4.1) 91051891 YD9 Comino et al. (2014) W21 ngui 1d5UNIsHITNAe
v Y ]
Lactobacillus buchneri 1131181904 acetic acid tinyunngud lu'lasumswiinediadosdoun nay

[ o d o a a 4 a 2 3
NANUFURUTN VYT U1 VDT yeast UTU10IVD S yeast 92anD BN YT U1 UDI acetic acid LHNVU
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Fresh grass Corn Pr<F
Item ., ; p ) ; p SEM

Con. 1x10 cfu/g 1x10"cfu/g 1x10°cfu/g Con. 1x10 cfu/g 1x107cfu/g 1x10 cfu/g A B AxB
DM (%) 12.51° 14.27° 14.20° 14.61° 24.11°¢ 2245° 23.24F 2331°¢ 0.07 <0.01 001 <0.01
CP (%) 10.09° 11.06" 11.33°¢ 11.66° 6.72°¢ 7.05° 7.18" 7.28¢ 0.02 <0.01 <0.01 <0.01
Fat (%) 0.79 0.76 0.80 0.77 0.90" 093" 0.89° 0.94° 0.01 <0.01 091  0.17
Fiber (%) 35.95 35.49 35.51 35.35 29.44 29.39 29.21 29.49 0.08 <0.01 031 036
NDF (%) 64.49° 64.62° 65.23" 65.31° 61.49" 61.77¢ 61.87° 62.64° 0.09 <0.01 0.15 <0.01
ADF (%) 34.77° 33.97 3437 34.52 26.29" 32.49°¢ 33.13°¢ 33.05°¢ 0.10 <0.01 <0.01 <0.01
ADL (%) 2.60° 236" 2.34® 2.10° 3.40 3.23 3.33 3.31 0.05 <0.01 017 041
pH 5.99° 3.98" 3.95° 3.97° 4.55° 341" 339% 3.37¢ 0.00 <0.01 <0.01 <0.01
Reducing sugar (mg/100g) 2.53° 3.06" 2.97° 3.02° 2.75 261 2.42 2.72 0.04 <0.01 002 022
Total sugar (mg/100g) 5.19° 4.94° 4.02° 477" 5.94 5.03 6.38 6.10 0.12 <0.01 037 005
Lactic acid bacteria (cfu/g) 6.47° 6.73° 7.19° 8.05" 6.36° 6.55¢ 749" 7.96° 0.02 069 001 003
Yeast (cfu/g) 6.10" 5.75° 4.86° 4.19¢ 5.89° 5.60" 431°¢ 321" 0.02 <0.01 <0.01 <0.01
Mold(cfu/g) 7.22° 6.80° 6.78" 6.02° 7.18° 6.51" 6.01° 5.93¢ 0.02 <0.01 <0.01 <0.01
Acetic (%) 1.31° 2.19¢ 2.51° 3.20° 1.298 243" 3.16° 3.05° 0.02 <0.01 <0.01 <0.01
Lactic (%) 7.92° 7.26° 6.99° 6.63° 6.71¢ 6.50" 5.73° 431°¢ 0.03 <0.01 <0.01 <0.01
WSC (g/kgDM) 91.78 92.81 90.46 90.01 79.95°¢ 78.66 77.19° 74.69°¢ 0.24 <0.01 <0.01 0.15
NH,-N (g/kgDM) 0.43° 0.50° 0.71° 1.14° 0.73¢ 1.15° 1.28" 1.50¢ 0.02 <0.01 <0.01  0.02

“ Mean for the fresh grass treatment are significantly difference (P<0.05) “" Mean for the corn treatment are significantly difference (P<0.05)

SEM = Standard error of mean; A = Effect of roughage source; B = Effect of L. buchneri concentrations; AXB = Interaction of Roughage source and L. buchneri concentrations
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2 A X sl @ o ¥ ' A a v o
UBNNNUMTNVUUVDI D SIFUAVDITAYUNI FanadonTzUIUMTUszaNTAINMIHTIN
A 3 . % o d o =Y 4
WNAUINATLUIUNS heterolactic pathway FAUANVFUNUTAUUIT U VDY acetic acid Nanas (Hu et
a . . I o s 3 o Y] a ~
al., 2009) U319 lactic acid anavilunannInszavveulosiFudtagunatazlsuaves wsc n
Y
[ <3 1 @ [ [
U (Santos et al., 2014) M3aAaUDIAIANNIUNTA-A1 T UNYO1HITHIHIN TIHAADNITAAAY
= . . 2 g o % § [ . .

voUTua lactic acid Futlutlavevitiandanwanot/3u1a organic acid (Muck, 1996)

U501 v 3 Water soluble carbohydrate (g/kg DM, WSC) gagalunqui lifunisnindae
. . :: Yy 9 v A Yo v Y . . ~ o

Lactobacillus buchneri LLaz:mqﬂ“lummnTwwuﬂw"lm‘umiwuﬂma Lactobacillus buchneri N3igAY

1x10° cfu/g uanuvg uuileshnreaninydsmaves wsc lindouulas (m15197 4.1) Famadu

)Y

Lactobacillus buchneri NUF U194 1x106 cfu/g Y047 ¥aa HA1 WSC 11oon17 1iiin151AL n151Au

. = o Y A @ dd%} Id =~ o Y a a 4
Lactobacillus spp. Wwai1liauninaosisninaiu o19idlumsiz LAB inavildinansauanan 14
< dg! o Y1 o ] o A vy 49! = Y ?x‘z o a A ° Y
59U v 1den pH Masegluszauimmnzan 185230 Tnadudimsianuvesgaunsoaiee i lw

M3 1% WSC ¥ooni1i 1Ay (Ranjit et al., 2002)

v
=

311909 NH,N (g/kg DM) aaaslungui 185unsmiinaae Lactobacillus buchneri 330903

Y o { Y { : I
MUTLAUVDY Lactobacillus buchneri 1azanaddgaNnsza 1x10%cfu/g (M13199 4.1) Fauumaniain

Q

[ Y =

o 73 o a 2
LAV DT IFUA ﬁqumuazﬂimmmm WSC “I/Iﬁ\iﬁu (Santos et al., 2014) 910T1YITIUUDI Muck

U

=} o 1

1 ' I 1 J a
(1996) WuUN ﬂTﬁﬁﬂa\‘]ﬂl@\ifﬂﬂ31uL“lJ‘L!ﬂﬁﬂ-ﬂNiuW“ﬁﬂﬁﬁ‘ﬁEﬂUﬁNﬂ FananonIsanatveslsunu
. . : < @ % {1 ' A . ' ' -
lactic acid ¥ utfadnilaNdananenszUIUMS proteolysis reduction FaHananN1sanadvelsuu

NH,-N (g/kg DM)

4.12 agdwaminaaea
= Y o 1 1 A
VINNITANYINAVDINT 1% Lactobacillus buchneri Tuseaua199 aenisilasuudas
4 = a a Aa a J 9 9 @ J o
panlsznoumunil slauazUSuinveagaunid veernmwazd12Inaniin WU STAVD
1 Y 1
Lactobacillus buchneri itiangaud msuise s nenuisaesstialaun seay 1x10°cfu/g Fedanal
=) 3

U5zADAMATNTUVDY acetic acid, U8 yeast ag NH,-N fd1nngui ' bildasunmsiaie uag

' ' A 2 S I 4 ' A Aa a ' A 9 v A o
ﬁ\iNa@l@ﬂTilWNmum@Qlﬂ@iLcﬁu@mﬂﬂ NDF ﬁ\‘]Waﬂ@]@']J53ﬁV]‘ﬁﬂ1Wﬂ15898L8@18ﬁ1W5UW6§WNﬂ
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=
unns

MSANYINSIY Lactobacillus buchneri Waz Lactobacillus plantarum AomM3
d' Jd = a a =~ d FY
Wagunlasesnszneumanil sianazlsanavesgaunidvesranuas

9 Y
INAHND

N

A A Li’ 9 a ana [] A I 1 [] 1
LL‘UFWILiﬁlllﬁgﬁ)’@ﬁw?ﬂal“lfﬂ@ﬂ“lfli]l!3J$5|ﬂﬂgﬁ1uW%®1ﬁTﬁﬁﬂ!ﬂuﬁ’Juﬁlﬁiy tL@ﬂuﬁﬂ1Wﬂ51ﬁmﬂ

v
! = a a

Y
aawmu“luwwuw%wqwuﬂuu HUANIGINQUANAANTALLAAAR (Lactic acid bacteria; LAB) 9%

Q

a a Y I . =K A Ty A A a
ﬁ”liJ"IiﬂH]iilulm‘]JIﬁllﬂﬂ LAB 1lunan facultative G]f\W]ﬂﬂgﬂ1]W')Llﬂﬂ"lli’NW%911413?(?]11!1]3%1‘@1!%1?7
A A dy 1 I [ A . I A Aa a
uuANseNINHLLIeeniy 2 W’Jﬂi‘ﬁi}l)"] 19 WIN homo-fermentative LﬂuW?ﬂﬂNﬂﬁgﬁVI‘ﬁﬂTWblUﬂTi
a a I { a a 4 J
HAANTALIAAAA LA NIN hetero-fermentative L’]J‘L!‘W'Jﬂ‘ﬁﬁﬂ15ﬂa@] NIALLANNA ﬂ”lTlJ'E]u]lﬂi’)ﬂﬂll“]fﬂ agy

] 3 1

A ' A A o Ad A @ Y] A A 1 =
PTIUDATUAATIC] VDIUUANLTY WAIVTINNLTNUNITHUNUAI LUANLTINQUUISHUNITHUIAIDYIN

2.

< @ { ¥ a g
590137 wazazminaaneninuileiazaierin1a (water soluble carbohydrate) 32 1ansadunsd aiulv
A a < 1 @ v A I ' o Y1 I
Ao NIALaAAn AT UNTA-A (pH) Y939 1M 1THUNICAAINUN mmsﬂuﬂiﬂ—mmu"lmuﬂu

o Aa o v 1 @ @ &’ A o oA
'ﬂﬁ]ﬁ]fﬁ/]llﬂ’ﬂmﬁ”lﬂiy)lﬂﬂ&luﬂig‘ﬂ'J‘L!ﬂ”li“Villﬂi'Jllﬂ‘lJigﬂﬂﬂj”lllcﬁuiuw%ﬂ11(?1'55@]?]1/]!;141113?(‘” Iﬂﬂﬂ’ﬂll
I 1 a ~ & a A o a a Aa A Y
L']Juﬂiﬂ-ﬂNﬁ]guﬁﬂﬂﬂ'J”ﬁJjﬂi}ﬁﬂﬂﬂﬂ U IﬂEJﬂiﬂﬂuTlifJ“]f%ﬂ@ﬂ”ﬁﬁ]iiy)muIﬁﬂl@ﬂllﬂﬂﬂ!ﬁﬂ‘ﬂigﬂﬂ
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1 4 ] o { o
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=h.

2
Do D D oD

U

8 AUV INAFY + L. Buchneri + L. Plantarum N5eHY 1x10° cfu/g
9

=h.

Ny

a A I

) o ' ' Y Y oy ¥ g g
ﬂqﬂ‘ViilJ”lLLﬂ%G]“L!"IJ”I’JIWﬂﬂﬂﬂﬂu‘ﬂiﬂ‘ﬂiulm613ﬂ@ulﬁﬁﬂﬂu&m]ﬂiiﬂﬂﬂiuqq 2 FUBUUO AU

Q

o e g

[
geledunsgrisuluilugeanaradnddivssyuageay 1 dlansu 1dugaeimanielusenlduin
1 i1 Y 9
ngauie anin 1¥eengnuldgensiuialngasululdinivdruthnduuenialngaliuiu

Q

1 % ]

@ Y 3 [ 9 ~ 1 Yy 9 L3 =~
wuﬂ"l,uﬂmwznm 30 ’Juﬁll@]’J’E)EJN‘WiUu”ILLlLTJEJiihﬂGlf@\iLm%@]uEln]TWﬂﬁiJﬂﬁ]TﬂnﬂQQG]ﬂ$ 4 90RO

Q

1 J v o W 1 @ [ 4 o a g
druuunanIeanueIgIminiifedguan nukanswnuiet 1l imsziae T

5.2 FumpumNaNzHissnilsznaumand

o 1 ) Y 9 o o ax g A o Y A
@]’Ji’]fJTQWﬂJTLLﬂ?JWUGIJT'JIW@]ﬁUWNﬂ 3ﬁﬂ1§@]1uﬂlu@]ﬂu1uﬂﬂﬂ 4 (VDN 4.2-4.9)

a ¢y
5.3 MIAUATICHUDYA
o 9 Sy v a ¢ . .
mmayjaﬂﬂmﬂmimﬂam WnsIzHaNuelsUsiuuuy Analysis of Variance (ANOVA) 91U
UHUNITNADDIND Y Factorial in Completely Randomized design Tae14 Proc GLM (SAS, 1996) uag
= 1 1 ~ [ =) 4 9 . an
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4

5.4 HANSNAND AL IVITUNANITNANDI

AMAIN I IATUZHAZAUNINYDINTOIMITHEUHUNUAAITUAITI9N 5.1 FIAUAIVOINY

;’,’, a [ P 1 o | @ . .

P1IMITNIUNITIFUADY lnaA N IzauR Iz UNe 1151101 N (Kleinschmit et al.,

. /3 do 9 A AY Yo o
2005; Reich and Kung, 2010) t)otsuaiaguitsvesnye1msverun 1a5umswiinlae Lactobacillus

=Y A 3 [ 4 { 9 Y] ]
buchneri NUS1aRBIY Hazd U1 TNAIMTTATN 1ASUMITHINAY Lactobacillus buchneri 3391
Y 9 6 SR s 3  Jo v . . .

ANUUINUVU 1x10 cfu/g yilsvanlesigua ARLUVIGIFA (Comino et al., 2014) Lactobacillus buchneri
< a P ' \ 7 d do y o o A X -
iWugauniglunqu heterolactic bacterium dewaliilosigud aguitaiie Idsumswiiniiniu USinw

DM recovery aiga luiiyoisvenuwini 1a5unswinde Lactobacillus buchneri (Klenschmit and

@ Y

Kung, 2006) M543 Lactobacillus buchneri 1ud13 Tnaniiniifaqud sgeanini lafinsiaSy LAB
Y ] 1 Y
Aa 21-30 g/kg DM tatiialimsidsuszaugainuaziasuswnuaesrianaui 19l inguitsanas
1 < (] ] aa { 1
pd1915nau linuanuuana1slun19ada (Ranjit et al., 2002) Ya12 7 Fraser et al. (2001) WUI1A1T
a . . . ~ a 6 [ Y A = [ Y d'i
V@5 W Lactobacillus buchneri 11 kale silage N USua 1x10 ctfu/g N 1191 NITPUITIINQUNILND
= o A (= P Y I J a A Aa A 1 =Y 9 o g’/
Seudeunun lulimsasudwaadldimuinsiavesisiioninanesuaued LAB A28 A9UNS
a = Y Ao q U A o v A ) v A A g
1633 Lactobacillus spp. Bnud Inunmlvimsgaideinguisanasminden lgmunzaunuisnim
o A~ Y U (% a A v 1 o Y a o Y =}
NN WM 1% Lactobacillus spp. SN UADIBUAKTDUINNI FIO TN gUFeTnQUIIVOINY
9 Y A = v A [] Y a 3’/ dy I 1 . 3 A A a
wiintesaudefounud lalamy wail e1ilums 231 Lactobacillus spp. 1Wustianaruisonan
. . 9y ?x’z Aa L= [ 2’, A A 9 A ' dyd 9
lactic acid laneluaamiiionmauaz lifienia daiu iwelemadn ) vuaiFemarinee 14
a 9 [ 9 a A A Y a = o A o Y
ponanulivualy aswaldwingaunidnne liinannuidemesaadiuavauazmeluiiga shldaa
d 3 -
msgadon)osisuainguite (Frank et al., 2001)
A - o = A o 2 A v 1 VoA = a
maasundasveslodidud lsauluiswinn 2 via wunganingud lulinsasu
s 2 & A X - ..
LABIagilasidua 1saumuuum s s nuaintuves Lactobacillus buchneri Ranjit et al. (2002)
Y i '
WUINSIAS Y Lactobacillus buchneri Tud Inaviinazliar TdsAunerugeiuuaiiomulsuim
= o Y [ = < 9 A A = 1 1%
Lactobacillus buchneri a1 szau 1Usaunevanauanioonaznu I ulolmMsasus AU ol
a v A = dg! Id 1 [ Aa A wAa 1 o dy
sianduua1 Tsaunenugavue1nilumsizdn LAB uaazsiialnaaulinn19n eIt Fraser et
1 A . S = o A = N
al. (2001) WUNMSIE TN Lactobacillus buchneri 144 kale silage ﬂguﬂﬂﬂiﬁuﬂEJT]_IG]”Iﬂ’J”I‘V]]liJiJﬂ”IiLﬁﬁJ
B0 UAUNMAUININMNSIATY Lactobacillus buchneri TWlsmaigunu T 1d0maih T sau Ty 14
I 1 o J @
Aunraandanualedawalit 1saunenluivvinanas
{ { J 2 o 4 [l v Aa A
yauzimaasunlasveaosdud lviiu, welevieny, NDF, ADF uaz ADL hildsusnina
NNTLAVANNANIUVDI Lactobacillus buchneri MIWEIY Lactobacillus plantarium Q& Pediococcus

pentosaceus M1 TnaninNsZAY 1x10° cf/g A1 NDF uanaede hiflfeddynieadanunis

154 Lactobacillus buchneri N51121 2.5x10° cfu /g (Ranjit et al., 2002) A1nnuiunsa-arave iy
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g’/ a N I Y] [ ] < 1
PIMITHEIUNIT 0B HAanaUlD 1A UM THINAY Lactobacillus buchneri B8D819 13 NA LWL
' Y
Y3119 Reducing sugar (mg/100 g) HazUSU1UU09 LAB (cfu/g) VOINTOINITHETLHINANUYUATY
Y] Y 9 . . a A d‘ Yo o d’ [ 6
SEAUANMATNTUUDS Lactobacillus buchneri waziilSuaigegaiiio 1a5umsninfiseay 1x10°cfu/g
[ Y a I a =3 A o Y I 1 ° ' =
dava lvrnantlunsatananlulsuaunnenzmlimanuiunsa-a1e (pH) anasdinii 4.2 B39
= v o a a A A d a A o Y 3 o 9 @ I ¢
Tfimadudeimsniayaulavesgaunidriadu i lnawisomnuinuiqguainvesva miin 1314
v 1 ] Y | v
(McDonald et al., 1991; Weinberg et al., 2003) 99z dananaonsruIumsvtngas lunszimeniimdu
M5 sEaNnsaIMAIsEeen1115180 1o (Weinberg et al., 2007) 18 LAB IHan0n15¥1191U V0
4 . A a a 1 4
10U b3 ferulic esterase B4 1Nwalunisivilszansninnisaesdnlelasldinalunisuen
hemicelluloses 910 1ATI519U0 4 lignin (Nsereko et al., 2008) 31N31891U VDY Kang et al. (2009) BRR
1 [ o . [ 1 A 3 d I 14
mﬂ‘fﬂ}Lactobacillus buchneri AINANDNITNINIUUBY ferulic esterase mwammsmuﬁummgﬂmwm
Y Y Y
Y99 NDF 891 Un15 1% Lactobacillus buchneri Tuiiyomisveruninlunisnaasinsaliainanao
szaninmmsdeaitole
a [ s 9 Y Y 1 oo
HAYBIHAAN NN IADINNTLUIUNTHIN 1ALA T1UIU yeast 1AL mold (cfu/g) LA IUAIT1S
v 1 Y
7 5.1 WUINMIMIHITANYOIMITHETUNIADIFUARY Lactobacillus Buchneri VS u1a1anaany
Y 9y A A 2 ° A o Y 9 6 £ g
ANUNTUNIANFIVUUAZAAAIAITANTLAVANWUNTY 1x10°cfu/g HFITUNAINATEUIUMNST
. . . ! 3| ' o .
Aerobic deterioration L01g ﬂmﬂﬁﬂuuﬂmmmgﬂuﬂi@—mq GUfNﬁ“h'mﬁﬁWEﬂUﬁNﬂ (Comino et al.,
A == ?x’/ a I A A a a A A 9/3’;
2014) puantiavewuaiBoniaesrialurianauniondansauandauazniasiaou lanslu
Ao 1A = o q9Ua a Yy ) a o X
anmnioimeag lifieime Jesih ldinansanananlas dwwalimsnsyveanindaduaziyos
A 2 [ ° YA o P A A \ LA A A
mnanuuen lide v ldus NN NN Y Lactobacillus buchneri R8s iARe7
1 Y v
YT MU0 acetic acid INNAVUANUTEA VYD Lactobacillus buchneri Llﬁzf;{iijﬂﬁﬁ$ﬂﬂ
9 v
1x10°cfu/g UoN9INT USWY01 lactic acid AAINNILAUVOI Lactobacillus buchneri 1Az AARIRIYA
N3zAY 1x10°cfu/g (A1319 5.1) NN 1A UMSMINAIY Lactobacillus buchneri 1131181904 acetic acid
A dy 1 1 d’ 1 Yo Y] 1 9 ] =1 [ o LY =Y =Y
minunnguin I lasumsminedndosaoun wazlinnuduusnulsuaves yeast Usuaves
i 1] Y Y ¥ Y
yeast 928AAUNDYT U1 VD acetic acid VAU (Comino et al., 2014) HBAIAUNITIAN YU VD
J 4 ] 1 1 a a v a A 3
neSisudvesinguits dananonszuIumMslse@nE MMM IndnMNLALIINNTZVIUMS heterolactic
% [ ) J o a H ~
pathway FAUANMVFUNUTA UL U1 UD acetic acid Nanas (Hu et al., 2009) Y5119 lactic acid anas
3 o /2 o ) ~ A 2
WHuwaanszavvea)edsuainguiaazsunaues WSC Nge3u (Santos et al., 2014) 910T1LNY
1 [ I~ 1 ] ] ]
VY94 Muck (1996) W11 MIaaadvesmaNuunsa-a1sluiyormisnenumin dinanonsanadvea
= . . & & [ &R A [ = . . dy =1
U519 lactic acid Fututladeviiandinanoluna organic acid HONVINUIINNITANY VO Fraser et
al.(2001) WUIP5LE3 U Lactobacillus buchneri 14 Kale silage N33 1x10° cfu/g vositwaavirlvia
I 1 1 1 @ 1 4 A Y
anuilunsa-a1a liuanaanunguaILaY Welinsta5y Lactobacillus buchneri 11 Ryegrass silage 7

‘]JQ 5 | GLS)I 1::_1 1 d‘ = @ d']tl = a A dﬂa .
JUN 3x10" cfu/g WNA LMAIANUUUNTA-ANNAAAIUNUDNIUNUN LUNNTLATUNDNUININVDI lactic
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Y
wunlumsasu LAB saunudosriadu 111y Ryegrass silage A1 pH 9zanasoo19iiiod1nny (Frank
Y

Y
v IS

dyw 1 A 9 1 a Y] v A [ Y A
etal.,2001)u@ﬂ%1ﬂu&li1"l‘ﬂ’ﬂm@1“ﬁ LAB a19¥Hanu luszauiminuaz lvinanaienuinailenn

[

A A A v a A A 9/%} = 1 A A [
Luﬂﬂﬂﬂ%’lﬂllﬂﬂ‘ﬂLiﬁllmagsﬁuﬂﬂﬂﬂ!ﬁiJ‘UﬁﬁluﬂWiGlslfUWWTQGlu‘W%LL@Q%WH@%@WQﬂH (Frank et al., 2000)
15y ¥9 3 Water soluble carbohydrate (g/kg DM, WSC) qquiu ﬂﬁjiﬁﬁ lilaasudae
. . ° Yy 9 v Ay Yo v Y . d‘ 1Y
Lactobacillus buchneri uam1qﬂ1u@1um’ﬂwwuﬂﬂmumsmmmﬂ Lactobacillus buchneri N3&A1
1 U 4 1 @ =y [] y {
1x10°cfw/g uanuvguuileshngeaniinysuaves wsc lunlasunlas (@1319% 5.1) 910911
NADDIVDI Ranjit et al. (2002) WUNISLESN Lactobacillus plantarium W Pediococcus pentosaceus
TudnTnanidniimgulodeunun lulinsaSuuaziaSy Lacobacillus buchneri i 83%1ia1R 87
dyq./ J =y . A (A 6 A = 9 oA T
UONIINUYINUNNTLN TN L. buchneri ‘VI']J':T?JTQ! 1x10 cfu/g UDINFFAUAT WSC ‘L!i’]f]ﬂ?]”l‘ﬂllllmﬂ15
= 1 1Y) (= o Y A (=] 9 A = v A [ A
1 SULLA Fraser et al. (2001) ﬂf‘]‘]JW‘]J’J”I?JNaTI”IGLWﬂiﬁJ”Im WSC 'Lj\?ﬂ?]”lmﬂuﬂﬂmﬂlﬂEJTJﬂTJ‘VIlliJLﬁiiJ‘lLl
. < Y1 A ' A A 1 A N o
Kale silage ﬂzmuulmmmmaz%umm'mauaumm%ummzﬂ?mmmm LAB llﬂﬂ"lﬂﬂu
31203 NH,-N (g/kg DM) anaadlunguin 185umsminge Lactobacillus buchneri ¥3aaaq
o o { Y 6 { Y g
ANWTEAUVRN Lactobacillus buchneri 1ozaaa3mgansza 1x10°cfu/g (M15199 5.1) Fuiluwaniain
o s d dw v 4 X
5$ﬂ'UGU’fNHJ'E'Jﬁl%u@nﬂi}l!ﬁﬂllﬁglﬁNWﬂ!GUfN WSC NIV (Santos et al., 2014) 91NFIWNUVDI Muck
1 J I v @ 1 1
(1996) WUMN ﬂWiaﬂaiﬂl@ﬂﬂ’lﬂ’ﬂN!ﬂuﬂiﬂ-ﬂW\inlquslf@WWWiWﬂTUWNﬂ ﬁ\iWﬁﬂ@ﬂWﬁﬁﬂﬁﬂﬂJ@\‘]lﬁNWﬂl
. . < J o R A [ A . ' '
lactic acid FUUUTVBHUINTINAADNTZUIUMNT proteolysis reduction FInanaNsanavedsunm
5 < 1 A
NH,-N (g/kg DM) 310N1TNAADIVDY Winter et al. (2001) vz 1dNmMs1a3y Lactobacillus buchneri
Tu Ryegrass silage ¥ 1% NH,-N fiadnad la ldiaS unaaanmsiasu L. buchneri ldiimsguyde
Tusauluiiyninifosasluvaieh Fraser et al.(2001) WuNIUMsE3y L. buchneri 11 Kale silage
6 a Y A T A I Y A =} @ ~ A a 3}; dy
ﬂ?ll'lﬂl 1x10" cfu/g UA1 NH;-N Glﬂalﬂfl\iﬁﬁf]f;fﬁﬂ'JH‘WEN!aﬂu@EJLllE)WlﬂUﬂUW?ﬂﬂlliJiJﬂWilﬁiiJﬂ\‘]ufﬂﬂ
A ~ L) v A Y %’ 9 1A a A A a a = o
IUBDININ Kale VllﬂiﬂﬁNﬂuﬂ%ﬂ’lﬂulﬂﬂl!a%u’mWﬁu’E]EJ&LGITJ??JWQHJ@Q@'QU%?EW]lﬂ'ﬁiJll']ﬂLﬂuvhJéﬂ\iﬂW

° < ' @ ° 1 3
1% LAB fimsih Tdsauunldifuuvamasaudelinasiildan NH,-N gty
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H 1 v { a 9 a 1 [
M3199 5.1 ﬂmmwwTmmzLmzﬂmmwmmﬁﬁfmmwﬂmmmﬁmimm Lactobacillus buchneri (LB) & Lactobacillus plantarum (LP) Wag STV Lactobacillus buchneri 374N

Lactobacillus plantarum (LBP) Nsza lxloécfu/g Vo mIiniy

Fresh grass Corn Pr<F
Item SEM

Con. LB LP LBP Con. LB LP LBP A B AxB
DM (%) 13.27° 14.92° 15.08°  14.96° 2492° 2426 24.32° 25.20° 0.07 <0.01 <0.01 <0.01
CP (%) 10.88"  11.88°  11.87*°  11.91° 6.55' 7.36° 7.42° 7.36° 0.02 <0.01 <0.01 0.21
Fat (%) 1.32° 1.34° 136" 0.83° 0.85 0.87 0.89 0.90 0.01 <0.01 <0.01 <0.01
Fiber (%) 34.75° 3427 3440"  3472° 28.99 29.35 28.87 29.25 0.05 <0.01 0.17 0.07
NDF (%) 62.45 62.18 61.90 62.17 61.31 61.24 60.96 61.35 0.06 <0.01 0.14 0.86
ADF (%) 32.69°  33.66™  34.08°  33.48% 26.15 28.46 25.77 24.54 0.45 <0.01 0.43 0.47
ADL (%) 1.99 2.00 2.18 2.08 3.29 3.39 3.35 3.40 0.04 <0.01 0.76 0.85
Ash (%) 12.08 11.79 12.11 11.92 7.40° 6.90" 7.28° 7.16° 0.04 <0.01 0.11 0.8
pH 5.87° 5.13° 5.20° 5.22¢ 4.62° 341" 3.31¢ 3.38" 0.01 <0.01 <0.01 <0.01
Reducing sugar (mg/100g) 3.35° 2.71° 2.90° 2.84° 2.86° 2.41° 2.44¢ 2.60" 0.01 <0.01 <0.01 0.39
Total sugar (mg/100g) 5.60° 4.60° 4.40° 4.58° 5.85" 6.51° 6.79° 6.68° 0.02 <0.01 0.08 <0.01
Lactic acid bacteria (cfu/g) 5.94° 6.35° 6.83" 7.44* 6.39" 6.64" 7.39° 7.51° 0.03 <0.01 <0.01 0.08
Yeast (cfu/g) 6.06" 5.32° 4.68"° 430 5.56° 5.48° 527° 5.53" 0.03 0.08 <0.01 <0.01
Mold(cfu/g) 7.32° 6.88" 6.87% 6.10° 7.48° 6.89" 6.69"™ 6.40° 0.02 0.17 <0.01 0.05
Acetic (%) 1.49° 2.42° 2.46" 3.15° 1.09" 2.58° 2.72° 2.98° 0.06 0.75 <0.01 0.25
Lactic (%) 7.89" 7.60° 7.11° 6.91° 7.02° 6.94° 6.07" 6.09" 0.03 <0.01 <0.01 0.24
WSC (g/kgDM) 95.90" 92.14°  9220™  90.95° 82.99° 81.30" 81.04" 79.86° 0.17 <0.01 <0.01 0.21
NH,-N (g/kgDM) 0.72° 0.64% 0.59" 0.71° 1.08° 1.24% 131 1.51° 0.02 <0.01 <0.01 <0.01

“! Mean for the fresh grass treatment are significantly difference (P<0.05) " Mean for the corn treatment are significantly difference (P<0.05)

SEM = Standard error of mean; A = Effect of roughage source; B = Effect of L. buchneri concentrations; AxB = Interaction of Roughage source and L. buchneri concentrations
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5.5 agdwanisnanes
MINMIANIAUANN INFULUAZAUMNVOIN DT HOUNINNETNAL  Lactobacillus
buchneri (LB) Wag Lactobacillus plantarum (LP) WAYMSIESY  Lactobacillus buchneri 534N
. A @ 6 1 A 4 =) a
Lactobacillus plantarum (LBP) N32aU 1x10°cfu/g aomatlasuuiasesadsznoumanil siaay
a 4 @ 1 a 1 @
ﬂ?mmmm@amﬁ*ﬂ mawaj'maz%ﬁﬂwwm NWUN LAY Lactobacillus buchneri 394N Lactobacillus
A @ 6 ' Y [ Yy 9 . . 1 1 1
plantarum (LBP) N52aU 1x10°cfu/g aamalnissauanududuue acetic acid Uana19o61 1aill
v o w a k) 9 Y {
WodANINMIETNAY Lactobacillus buchneri (LB) W% Lactobacillus plantarum (LP) ua1viwai
[ T A (] <3 a 1 o
Anms luasy ee19l3nay MSIESY Lactobacillus buchneri 594N Lactobacillus plantarum (LBP)
= ] Ao A & [ 1 A o 3 Y v J
UnaA131N0 yeast Az Mold g Fevzdananonmunnvesiynin lassziiulada ludiuves

° A A dA Y a ~ A 9
ilﬂnuigauﬂiﬁmﬂ@ﬁlmﬂﬂﬂ31mﬁﬂﬁ1ElﬁluW‘h'mJﬂaﬂm
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=
UNN 6
= v . L 8 v a
msﬂnmm{l“v Lactobacillus buchneri 193582132 1N13NUINEN nmﬂaﬂuuﬂm

Jd = a a a Jd Y v
f’Nﬂ“lJ‘JZﬂE’)‘UTIN!ﬂN “nuﬂuazﬂ‘%mmmaagaumwmm’ﬂwwﬂun

VNI
dy A =K o a’dy tg v g‘/ v A o w 1 A A 1 [
fnﬁlaﬁl\ﬂﬂ NITUD TININTNUAYIUDDINNN)UY ﬁﬂ%ﬂﬂuﬂﬂWNﬁWﬂﬂJ@ElNEN‘Wﬁ]%ﬁQWa@I@ﬂWi
a A o o o < v Jd {
GlﬁjﬂﬁWﬁ@]ﬁaﬂl@ﬁﬁ@ﬂﬁﬂﬁ%@WﬁWiﬁﬂ’) ’E')Eﬂ\ihliﬂﬂnJﬂfgﬁ'lﬂTi‘lﬂﬂLLﬂﬁuﬁ%@1ﬁ1iﬁ@n!ﬂuﬂﬂJﬁTﬁ
o w 1 Y KR A < A o Jaq ¥ a 1
a1f uTﬂam‘wwiwmqf]sg]umﬁ]mmsLﬂuﬂuauwmwmiamﬂwWawa@]qﬂwmm@dullﬁugﬂmm
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M3 6.1 1M INUS N INFHITNABAMAINIE TN FUL DL AN INVOINININ AT WA L buchneri (LB) N3za1 1x10°cfu/g Yoainiy

Fresh grass Corn SEM Pr<F
Item

30d 60 d 90 d 30d 60 d 90 d A B AxB
DM (%) 13.17° 12.86 12.35° 23.76° 23.36' 22.84° 0.04 <0.01 <0.01 <0.01
CP (%) 11.94 11.87 11.86 7.55 7.62 7.69 0.02 <0.01 0.07 0.06
Fat (%) 1.39 1.41 1.37 0.91 0.88 0.90 0.02 <0.01 0.06 0.74
Fiber (%) 34.75 35.14 34.95 28.96 29.05 29.03 0.05 <0.01 0.06 0.12
NDF (%) 62.58" 63.79" 62.99° 62.50° 60.91" 60.64" 0.08 <0.01 0.03 <0.01
ADF (%) 33.69" 33.62° 33.05° 28.80 28.33 28.99 0.16 <0.01 0.67 0.12
ADL (%) 1.90 2.10 2.16 3.07 3.04 3.11 0.03 <0.01 0.43 0.64
pH 423" 4.12° 4.06° 3.50° 335" 3.18° 0.00 <0.01 <0.01 <0.01
Reducing sugar (mg/100g) 327 3.43° 3.45° 2.83 3.07 3.00 0.02 <0.01 <0.01 <0.01
Total sugar (mg/100g) 5.49 5.52 5.54 5.61 5.57 5.62 0.02 0.02 0.18 0.23
Lactic acid bacteria (cfu/g) 6.83 6.89 6.23 7.11° 7.91° 7.87° 0.04 <0.01 <0.01 <0.01
Yeast (cfu/g) 6.70° 6.22° 6.08" 5.41° 517" 5.07" 0.03 <0.01 <0.01 0.20
Mold(cfu/g) 7.39° 7.35% 7.03° 743 7.22"% 7.09° 0.03 0.30 <0.01 0.29
Acetic (%) 2.38° 3.57° 3.83" 2.10° 3.09° 3.31° 0.02 <0.01 <0.01 <0.01
Lactic (%) 7.92° 7.41° 747 7.63 7.41 747 0.03 0.83 <0.01 0.38
WSC (g/kgDM) 92.40 92.51 92.11 82.05 81.73 81.52 0.51 <0.01 0.41 0.86
NH,-N (g/kgDM) 0.90° 1.16° 1.08" 1.43° 1.17" 1.16' 0.01 <0.01 0.02 <0.01

“! Mean for the fresh grass treatment are significantly difference (P<0.05) " Mean for the corn treatment are significantly difference (P<0.05)

SEM = Standard error of mean; A = Effect of roughage source; B = Effect of L. buchneri concentrations; AXB = Interaction of Roughage source and L. buchneri concentrations



30

6.5 ﬁé‘]JNﬁfnTﬂﬂﬁﬂ\‘i
b4 9 A f
M3 14 Lactobacillus buchneri 53A 1x10°cfu/g vosrhmiiniy Tunin e 2 FUAADD Y
IS o 4 Y A &Y [ ' 1
MINUTNIN 0, 30, 60 LLag 90 'JL!ﬁWﬂJWiﬂLWﬂJﬂﬂlﬂTWﬂl@\?ﬁ“ﬁWNﬂqﬁj TﬂﬂllllﬁiwaﬁﬂﬂﬂlﬂTVH\i

% 1 I~ 1 =Y
Tnyuzvosiwnin uaziinalumsaaninnuilunia-a19, YSuial yeast, molduaz NH,-N Tuiis

ISP o d‘

2

1/i3Jﬂllﬁluﬁguﬂ?ﬂ??jﬂlﬂ@ﬁ@WQﬂ?i’ﬂNﬂ 901U u@ﬂ%WﬂUﬂ1§WﬂJﬂﬁ%f2\}’Jﬂ Lactobacillus buchneri

AT reducing sugar, total sugar, LAB, lactic acid {l@1% acetic acid 1duay qqqmﬁ@ﬁmqms
v v A o ¥ o

“©un 90 31U ﬂﬂuuﬂWﬁﬁNﬂﬁ%ﬂﬂﬁ@ﬂ%u@ﬁl’m Lactobacillus buchneriizal leOﬁcfu/g VBIUTHUD

A I Y 3 @ 1 ] ] A

WY ﬁﬁJWiﬂLﬂ‘Ull'JLﬂUigﬂm'JEH 90 MU IﬂﬂulilﬁiWﬁ@]@ﬁ]ﬂ!ﬂ?‘ﬂ?\?Iflﬂﬂ!?ﬁl!ﬁ%f’fﬂl15ﬂLW3Jﬂﬂ!ﬂ1WSIIEJ\1

A Y Y
Wyvvnla



31

a
unn7

Y
ﬁ;ﬂuammﬁummz

@ 1 1 { 4 a
M3 Lactobacillus buchneri Tuszavua1ae aomsnlasundasesnseneunanil ¥iia

a

= A J 9/ 2 J 9 o ' @ . .
Lzazﬂimmmmi}aum& GU'E]\TW‘EUU'ILUHJElillageUTJI‘WﬂWiJﬂ WU TEAUVDN Lactobacillus buchneri
A ) o A 2 A A A o 6 = Y @ Yy 9
NAVICTUTIUTUNYD IV ITHIIVIINT DIV UAADNTEAY 1x10 cfu/g uwaﬂlwmmummmmumm

. . ~ g = ° U 1 A 49! J 3 J
acetic acid ‘VIQN"U“L! 'ﬂﬁiﬂﬂ! yeast 118e NH;-N afaq1ag iag ?NWa@]@ﬂ?ﬁ!WﬂJﬂluﬂlﬂﬂlﬂﬂiL%u@ﬂl@ﬂ
NDF dawaanelsz@nsmunisdoodele uaziiioidsy Lactobacillus buchneri Waz Lactobacillus
plantarum UAEMSIESY Lactobacillus buchneri 594NV Lactobacillus plantarum Nszay 1X106Cﬁ1/g

9 a

Wy dawaliszauaududuved acetic acid tana1ved1s lilisd Ay neataiiomsudae

. . 4 19 ¥ Aa 1 1 =y [ <

Lactobacillus buchneri (LB) W Lactobacillus plantarum (LP)a 14 nanan1mMs L5y ad1alsn

AN NSLESY Lactobacillus buchneri SAUNY Lactobacillus plantarum (LBP) Inanolsuiw yeast

Ao A =< 1 1 = Y < 9 o 1 ° a A A

1182 Mold NANgA FergawwanonmnnoIlemin lnsazmiu lada ludiuvesiurugaunson

1 Y a = A v

nolvinaanu@evielunyvinanas

£4 Y 9 f

WoNNNUMI Y Lactobacillus buchneri 358V 1x10°cfu/g vouiminnsyina 2 siia 'l

1 1 1 A @ =) 1 [ 1
AINAADAUMNN INTUVINTHNN tazlnalumaamanuiunia-an, Y5ua yeast, mold
A v Y A A o o 2 o Ay
uey NH,-N luilyminlduaziimmgadiolongmsndn 90 Ju  usnaniimsminiizdle
Lactobacillus buchneri @NIDINY reducing sugar, total sugar, LAB, lactic acid il9¥ acetic acid &
X 9 Y
ez gegailolio1gmsnin 90 U AIUMIHINNYNG 2 ¥AAY Lactobacillus buchneri 5391

6 ¥ v A < Y 3 @ [ 1 ]
1x10 cfu/g VIUINUNNY mmsmﬂu"larﬂuszﬂmm 90 27U TﬂEIVIJJENNﬁﬂﬂﬂﬂlﬂWﬂNIﬂ“Bu%uﬁ%

AUNMNYOINBHID



32

1PNA3919049

adun siaes. 2540. Wvomsdadiuniou msnaauazmstams. madniyliu auzinuas
MﬁTaﬂﬂTﬁlﬂLﬂHﬁiﬁiﬁﬁi NIUNNA.

A.O0.A.C. 1990. Official Methods of Analysis of the Association of Official Analytical Chemists.
Vol.1, 15th ed., Washington D.C.

Bal, M.A., J.G. Coors and R.D. Shaver. 1997. Impact of the maturity of corn for use as silage in the
diets of dairy cows on intake, digestion, and milk production. J. Dairy Sci. 80: 2497-2503.

Borreani, G. and E. Tabacco. 2008. New oxygen barrier stretch film enhances quality of alfalfa
wrapped silage. Agron. J. 100: 942-948

Chen, J., M. R. Stokes and C. R. Wallace. 1994. Effects of enzyme-inoculant systems on preservation
and nutritive value of hay crop and corn silages. J. Dairy Sci. 77: 501-512.

Comino, L., E. Tabacco, F. Righi, A. Revello-Chion, A. Quarantelli andG. Borreani. 2014. Effects of
an inoculant containing a Lactobacillus buchneri that produces ferulate-esterase on
fermentation products, aerobic stability, and fibre digestibility of maize silage harvested at
different stages of maturity. Anim. Feed Sci. Technol. 198:94-106.

Drichuis, F., S. J. W. H. Oude Elferink, and S. F. Spoelstra. 1999. Anaerobic lactic acid degradation
during ensilage of whole crop maize inoculated with Lactobacillus buchneri inhibits yeast
growth and improves aerobic stability. J. Appl. Microbiol. 87:583—-594.

Driehuis, F., S. J. W. H. Oude Elferink and P. G. Van Wikselaar. 2001. Fermentation characteristics
and aerobic stability of grass silage inoculated with Lactobacillus buchneri, with or without
homofermentative lactic acid bacteria. Grass Forage Sci. 56, 330-343.

Dubois, M., K. A. Gilles, J. K. Hamilton, P.A. Rebers and F.Smith. 1956. Colorimetric Method For
Determination of Sugars and Related Substances. Anal.Chem. 28: 350-356.

Frame, N. D. 1994. Dry matter level effects on alfalfa silage quality 1. nitrogen transformations.

Trans. ASAE. 30: 7-14.



33

Filya, 1. 2003. The effect of Lactobacillus buchneri and Lactobacillus plantarum on the fermentation,
aerobic stability, and ruminaldegradability of low dry matter corn and sorghum silages.
J.Dairy Sci. 86:3575-3581.

Filya. I. A. Karabulut andE. Sucu. 2002. The effect of Lactobacillus plantarum and Lactobacillus
buchneri on the fermentation, aerobic stability, and ruminal degradability of maize silagein
warm climate. In: Proceeding of the XIII International Silage Conference (Eds Gechie LM,
Thomas C). Scottish Agricultural College. Auchineruive. Ayr. 192-193.

Frank , D., S. J. W. H. Oude Elferink and S. F. Spoelstra. 1999. Anaerobic lactic acid degradation
during ensilage of whole crop maize inoculated with Lactobacillus buchneri inhibits yeast
growth and improves aerobic stability. J. Applied Microbiology. 87: 583.

Frank , D., S. J. W. H. Oude Elferink and P. G. Van Wikselaar. 2000. Fermentation characteristics
and aerobic stability of grass silage inoculated with Lactobacillus buchneri alone in mixture
with  Pediococcus  pentosaceus  and  Lactobacillus  plantarum. Available:
www.precisievoeding.nl/documenten/poster 04-2000 driehuis.pdf.

Frank, D., S. J. W. H. Oude Elferink and P. G. Van Wikselaar. 2001. Fermentation characteristics and
aerobic stability of grass silage inoculated with Lactobacillus Buchneri, with or without
homofermentative lactic acid bacteria. Grass and Forage Sci. 56: 330-343.

Fraser, M. D., A. Winters, R. Fychan, D. R. Davies and R. Jones. 2001. The effect of harvest date and
inoculation on the yield, fermentation characteristics and feeding value of Kale silage. Grass
and forage Sci. 56: 151-161.

Goering. H. K. and P. J. Van Soet. 1970. Forage fiber analyses (apparatus, reagents, procedures, and
some applications) Agric. Handbook No. 379. ARS-USDA, Washington.

Hoffman, P. C., and S. M. Ocker. 1997. Quantification of milk yield losses associated with feeding
aerobically unstable high moisture corn. J. Dairy Sci. 80(Suppl. 1):234. (Abstr.)

Hu, W., R.J. Schmidt, E.E. McDonell, C.M. Klingerman, and L. Kung, Jr. 2009. The effect of
Lactobacillus buchneri 40788 or Lactobacillus plantarum MTD-1 on the fermentation and
aerobic stability of corn silages ensiled at two dry matter contents. J. Dairy Sci. 92, 3907-

3914.



34

Kang, T.W., A.T. Adesogan, S.C. Kim and S.S. Lee. 2009. Effects of an esterase-producing
inoculant on fermentation, aerobic stability, and neutral detergent fiber digestibility of
corn silage. J. Dairy Sci. 92:732-738.

Kleinschmit, D. H., R. J. Schmidt, and L. Kung, Jr. 2005. The effects of various antifungal additives
on the fermentation and aerobic stability of corn silage. J. Dairy Sci. 88:2130-2139.

Kung, L., Jr., and N. K. Ranjit. 2001. The effect of Lactobacillus buchneri and other additives on the
fermentation and aerobic stability of barley silage. J. Dairy Sci. 84:1149-1155.

Kung, L., Jr., C. C. Taylor, M. P. Lynch, and J. M. Neylon. 2003. The effect of treating alfalfa with
Lactobacillus buchneri 40788 on silage fermentation, aerobic stability, and nutritive value for
lactating dairy cows. J. Dairy Sci. 86:336-343.

Kung, L., Jr., R. J. Schmidt, T. E. Ebling, and W. Hu. 2007. The effect of Lactobacillus buchneri
40788 on fermentation and aerobic stability of ground and whole high moisture corn. J. Dairy
Sci. 90:2309-2314.

Mari. L. J., R. J. Schmidt, L. G. Nussio, C. M. Hallada, and L. Kung Jr. 2009. Short communication:
An evaluation of the effectiveness of Lactobacillus buchneri 40788 to alter fermentation and
improve the aerobic stability of corn silage in farm silos. J. Dairy Sci. 92:1174-1176.

McDonal, P. 1981. The Biochemistry of Silage. John Wiley and sons Ltd., New York.

McDonald, P., N. Henderson, and S. J. E. Heron. 1991. The Biochemistry of Silage. Second Edition.
Chalcombe Publications, Bucks, England.

Miller, G.L. 1959. Use of dinitrosalicylic acid reagent for determination of reducing sugar. Analytical
Chemistry, Vol.31, No.3, p. 426-428, ISSN 0003-2700

Muck, R. 1996.Silage inoculation. in: Proceedings of the Conference with Dairy and Industries. Dairy
Forage Research Center, Madison. 43-51.

Nsereko, V. L., B.K. Smiley, W.M. Rutherford, A. Spielbauer, K.J. Forrester and G.H. Hettinger.
2008. Influence of inoculating forage with lactic acid bacterial strains that produce ferulate
esterase on ensilage and ruminal degradation of fiber. Anim. Feed Sci. Technol. 145(1-4),

122-135.



35

Oude Elferink, S. J. W. H., J. Krooneman, J. C. Gottschal, S. F. Spoelstra, F. Faber, and F. Driehuis.
2001. Anaerobic conversion of lactic acid to acetic acid and 1, 2 propanediol by
Lactobacillus buchneri. Appl. Environ. Micro. 67:125-132.

Ranjit, N. K., and L. Kung, Jr. 2000. The effect of Lactobacillus buchneri, Lactobacillus plantarum,
or a chemical preservative on the fermentation and aerobic stability of corn silage. J. Dairy
Sci. 83:526-535.

Reich, L. J. and L. Kung, Jr. 2010. Effects of combining Lactobacillus buchneri40788 with various
lactic acid bacteria on the fermentation and aerobic stability of corn silage. Anim. Feed Sci.
Technol. 159:105-109.

SAS. 1998. User’s Guide: Statistics. SAS Inst. Inc., Cary, NC.

Spoelstra, S.F., M.G. Courtin, and J.A.C. Van Beers. 1988. Acetic acid bacteria can initiate aerobic
deterioration of whole crop maize silage. J. Agr. Sci. Camb., 111: 127-132.

Santos, P.B. F. Carvalho, C. L. S.Avila, G. S.Dias Junior, M.N. Pereira and R.F. Schwan. 2014.
Glycerin as an additive for sugarcane silage. Annals Microb. 64:1-10.

Schmidt R. J., Hu, W., Mills, J. A., and L. Kung. Jr. 2009. The development of lactic acid bacteria
and Lactobacillus buchneri and their effects on the fermentation of alfalfa silage. J. Dairy
Sci. 92: 5005-5010.

Steel, R.G.D. and Torrie J.H. 1980. Principles and Procedure of Statistics.New York:McGraw Hill
Book Co.

Taylor, C. C., and L. Kung, Jr. 2002. The effect of Lactobacillus buchneri 40788 on the fermentation
and aerobic stability of high moisture corn in laboratory silos. J. Dairy Sci. 85:1526-1532.

Taylor, C. C., N. J. Ranjit, J. A. Mills, J. M. Neylon, and L. Kung, Jr. 2002. The effect of treating
whole-plant barley with Lactobacillus buchneri 40788 on silage fermentation, aerobic
stability, and nutritive value for dairy cows. J. Dairy Sci. 85:1793-1800.

Wang, M., C. Yang, L. Jia, and K. Yu. 2014. Effect of Lactobacillus buchneri and Lactobacillus
plantarum on the fermentation characteristics and aerobic stability of whip grass silage in
laboratory silos. Japanese Society of Grassland Science. Grassland Science. 60: 233-239.

Weinberg, Z.G. G, R .E. Muck. and P. J. Weimer. 2003. The survival of silage inoculant lactic acid

bacteria in rumen fluid. J. Appl. Microb. 94: 1066—1071.



36

Weinberg, Z.G., O. Shatz, Y. Chen, E. Yosef, M. Nikbahat, D. Ben-Ghedalia, and J. Miron. 2007.
Effect of lactic acid bacteria inoculants on in vitro digestibility of wheat and corn silages. J.
Dairy Sci. 90:4754-4762.

Whitlock, L. A., T. J. Wistuba, M. K. Seifers, R. V. Pope, and K. K. Bolsen. 2000. Effect of level of
surface-spoiled silage on the nutritive value of corn silage diets. J. Dairy Sci. 83(Suppl.
1):110. (Abstr.)

Woolford, M. K. 1990. The detrimental effects of air on silage. J. Appl. Bacteriol. 68:101-116.



37

' = wa o ] aw
§9UN 2. Uig’ﬁﬁ‘lﬂ?‘lﬂuqiﬂi\‘iﬂ’]i'ﬁﬂﬁl

—_

¥ - ana: Wiy Wi mdesan g

2. wUNE@vURSUTZYIBU: 3 3014 01335 49 9

3. aundadagiu: fYiemansnasd

4. wmmﬂuﬁagﬁﬁﬂﬁiﬂﬁazmn n¥outavuunalnsAng wag E- mail
avivmalulagnisudnda dindymalulagnisinuns uninerdumelulaggsuns o. e
4. UATIIELT 30000 InsAnn 0-4422-4160 E- mail: pipat@sut.ac.th

5. UszaAn1sAnen

JTAUNSANYY  Snwsdoulgguay GRRIRRL R v en Feaounsfinu/ T Usine
Foufiu
U. 3 WU emans  welulagnis nalulagnis w.waluladasuns, e
Utudin HARER" Nandn 2541
4. n WAL INYFENS walkladns  Lnwueansasn w.waluladasuns, Iny
U Uudin Hande 2544
4. 1an WA, INYFERT wealulagnis  lnvumansan? w.maluladasus, g
AuiUodin HANENT 2548

6. aniniifianudungydufivay
1. Tnwuenansdniiaaises
2. Tnwumanslauy - Taile
3. mssansleauy - Tawle

7. Uszaumsaliientesiumsudmsenddensnelusasaneuenyszmne

a. vwuthlasenis:

1. 1Asens “ﬂwﬁﬂwwaﬁuaamﬂa%mfwﬂuﬁamﬁml,l,az Rumen-protected CLA (RP-CLA) Tuamislasio
mMswAsuulasesesduszneu fatty acids warilneinetlunsyinemiin” ssezian fueneu 2549 —
Ay 2550 unaamu anUiddeuagiaiug una.

2. msAnwmsthieniudvgndaduunaamdsnulunisudnemnsvetundn  dwsulauudausuiu
Yhuy aaﬁﬂssﬂauﬁmmaz@mmwﬁmm FEHLLIAT NOWAIAY 2551 — LWIEU 2553 UGV @n.

3. 1AS9N1S “mslisslevianndentudusndnduvamasanlusmnslauusousinatiiug,
aaﬁ‘dssﬂauﬁmmaz@mmwﬁmu 7 SEELIa0 AaAN 2551 — fUgIEU 2552 WG 9.

a. Taseins “msliustlevianvanitedluenmslaiie” svoziim nanaw 2553 — fugneu 2550 uvds
YU .

5. 1Asan1s “ns@nwinishd Lactobacillus buchneri siansguiunsusinvesiuvdn” sveeiian fanau

2554 — fugngu 2555 UWNAaINU 1.



38

6. lAsams “nisdansesasainanayulnsinedenseuiunsnlingesvesadunidlunseingninves
doihgndedluiesfURng” seeziian aanaw 2554 - fugneu 2555 WG 9.
7. 1ATINT “HavetomnIneuANnWARenu L lakazdndIuvanIaluiuluilela” szeziian

AaAN 2555 — NUgIEY 2556 UWAGINU .

b. #3ulasenis :

1. 1A59N73 “NaTesNIsLadi conjugated linoleic acid luammsdninenananuazamnmiileans (el
nsenauarly” seuEiIan AanAN 2546 - fugew 2549 Unau an13Teuii (una.)

2. TAsens “nadfia conjugated linoleic acid TuiielagulnsnsiaSunindufitluomslagy” seeznm
AaNAN 2547 — AuggU 2549 UNEINY ANNIFBURNF (1ma.)

3. Tasins “msfnwinsdudagdunisilifessaslunssmneninleun Tagldansataainfuuagly
wzvulen” seuzia) AanaN 2547 — Augngu 2550 UaUY anITeuiend (umna.)

4. Tassms “mslifadannszmglamsuluomnsdniionisanaudufivvesasivarnidoslula
NIENY” SrELiIan AanAw 2549 — Augngu 2551 Unaanu an1Iuuiend (unea.)

5. 1a5an15 “nsfnwimsiasuluiulvaniuaiinnne uasnasienandnlauy” svezan aa1au 2549 -

fuggU 2550 UNadvU aAIBURINF (Umea.)

C.  SUAWUA :

MeTererunanisiTeuazienasIvInig

eTounaruideitldFunisinulunisussguivinis

il widesantoud, Usilund uwad, 29ned gBeMs uay Auins quauth. 2508, nemaiaduiduivluems
sonsliinanan wazUSunas Conjugated linoleic acid (CLA) Tuthusweslauy. Turenansmsussyu
auenanuibsriutudiednemwiend  eddl 5 dadieivends  aminendenemsmans
NFUNNUNILAT.

Wl widesandng, guity aasliuml way IRugns quandh. 2549. navesmsiaSuluiulvanusenandnlau.
Tutenansn1susyannnisiauy 2549. vauuiu: AnERILNNMENT L INe e vouLiw.

fitand widesaniud, Uslund unad, 25mad g3eins way IAugns quaud®. 2509, mswasuulasesduszney
989 Conjugated linoleic acid Tutuaile, Tuenansmsyseyuivinisiauy 2549, vauunu: ANzdn?
WHVEANENT UAINYIREVOULAL.

o ¢ o~

Wl wiesandng, Yauna vulaw uay AwEng guaudd. 2549. wan1slinmndudusndsienandnlau. Tu

tNE13N15UTEYIVINSIALY 2549, YauuiL: AMTFRNIUNNGAIENS UnTIveIGvaULALY.

Lounglawan, P., W. Suksombat and K. Chullanandana. 2006. The Effect of feeding rumen-protected fat on
dairy cow performance. In: Proc. 12th AAAP Conference, Busan, Korea.

Suksombat, W., P. Lounglawan and P. Noosen. 2006. Energy evaluation and utilization of cassava pulp for

lactating dairy cows. In: Proc. 12th AAAP Conference, Busan, Korea.



39

Lounglawan, P., P. Paengkoum, W. Suriyapat and W. Suksombat. 2007. Effect of soybean oil and lactic
acid bacteria supplementation on performance and CLA accumulation in milk of dairy cow. In
Proc. First International Conference on Sustainable Animal Agriculture in Developing Countries
(SAADC2007), Yunnan, China.

Lounglawan, P., K. Chullanandana and W. Suksombat. 2008. The effects of soybean oil and rumen
protected conjugated linoleic acid on rumen fermentation, fatty acid profiles and CLA content in
rumen digesta. In: Proc. 13th AAAP Conference. Hanoi, Vietnam.

Suksombat, W., P., Lounglawan and N. Puanpan. 2008. Effects of soybean hulls as a replacement for
ground corn on performance of lactating dairy cows. In: Proc. 13th AAAP Conference. Hanoi,
Vietnam.

Khungaew, M., P. Lounglawan and W. Suksombat. 2009. Silage Production from Cassava Peel as Energy
Source. 2nd International Conference on Sustainable Animal Agriculture for Developing
Countries Kuala Lumpur, Malaysia.

Phakachoed, N., P. Lounglawan, N. Puanpan, and W. Suksombat. 2010. Aflatoxin Adsorption Ability by
Yeasts and Yeast Products. In: Proc. 14th AAAP Conference. Pingtung, Taiwan, the Republic of
China.

Klangnork, P., P. Lounglawan, M. Khungaew, P. Paengsai, and W. Suksombat. 2010. Effects of Amla Leaves
and Branches Addition to Concentrate on Performance of Lactating Dairy Cows. In: Proc. 14th
AAAP Conference. Pingtung, Taiwan, the Republic of China.

Homkhao, J., P. Lounglawan, M. Khungaew, P. Paengsai, and W. Suksombat 2010. Effects of Amla Leaves
and Branches Supplementation on Fermentation and Microbial Population of Lactating Dairy
Cows. In: Proc. 14th AAAP Conference. Pingtung, Taiwan, the Republic of China.

Suksombat, W., P. Lounglawan, and P. Paengsai. 2010. Effects of Biotin Supplementation on Performance
of Lactating Dairy Cows. In: Proc. 14th AAAP Conference. Pingtung, Taiwan, the Republic of China.

Lounglawan, P., M. Khungaew, W. Lounglawan, and W. Suksombat. 2010. Utilization of Cassava Peel as
Energy Source of Silage. In: Proc. 14th AAAP Conference. Pingtung, Taiwan, the Republic of China.

Sornwongkaew, Y., P. Lounglawan and W. Suksombat. 2011. Effect of using dried cassava peel as energy
source of concentrate on milk yield and milk quality in dairy cows. 3rd International Conference
on Sustainable Animal Agriculture for Developing Countries. Nakhon Ratchasima, Thailand

Lounglawan, P., Sornwongkaew, Y., Lounglawan, W. and Suksombat, W. (2012).Energy Evaluation and

Utilization of Cassava Peel for Lactating Dairy Cows. ICABBBE 2012: International Conference on
Agricultural, Food and Animal Sciences, Tokyo, Japan

Homkhao, J., Lounglawan, P., Wanapu, C., and Suksombat, W. (2012). Nutritive value of fungi and yeast

fermented cassava product. The 1st International Conference on Animal Production and

Environment. Can Tho city, Viet Nam.



40

Mirattanaphrai, R., Homkhao, J., Lounglawan, P. and Suksombat, W. (2012). Performance of lactating cows
in response to linseed oil supplementation. The 1st International Conference on Animal Production
and Environment. Can Tho city, Viet Nam.

Sumalu, K., Lounglawan, P. and Suksombat, W. (2012). Effect of cutting height and cutting age on
production and nutritive value of sunnhemp (Crotalaria juncea). The 1st International Conference
on Animal Production and Environment. Can Tho city, Viet Nam.

Jaijapo, W., Lounglawan, P. and Suksombat, W., (2012). Effects of Feeding Fermented Cassava Pulp on
Performance of Lactating Dairy Cows. The 1st International Conference on Animal Production and
Environment. Can Tho city, Viet Nam.

Noosen, P., Lounglawan, P. and Suksombat, W. (2012). Effect of Linseed Oil Supplementation on
Performance of Lactating Dairy Cows. The 1st International Conference on Animal Production and
Environment. Can Tho city, Viet Nam.

Lounglawan, P., Lounglawan, W. and Suksombat, W. (2013). Effect of Cutting Interval and Cutting Height on
Yield and Chemical Composition of King Napier grass (Pennisetum purpureum x Pennisetum
americanum). 2013 3rd International Conference on Asia Agriculture and Animal (ICAAA 2013).
Moscow, Russia.

Lounglawan, P., Nanon, A. and Suksombat, W. (2014). Use of Cinnamon oil for manipulation of rumen
microbial fermentation using Batch culture. International Conference on Life Science & Biological
Engineering, Hokkaido. Japan.

Lounglawan, P., Nanon, A. and Suksombat, W. (2015). Effects of Garlic Oil on Rumen Microbial
Fermentation using Batch Culture. International Conference on Agricultural & Biological Science,

Beijing. China.

setaunanuideilasunmsinuluansasivinng

wvinYned unsane AuIng avaudd wasiiian wdesanind. 2553, navesmsiasululeiuluownslauusvesusn
vasnslvuusenananuay erlsyneureathuy, METITINT L.ev. 12 (3): 86-91.

el wigguia, Wil ndesarTud waifugng guandd. 2553, nmsldivdentudUzndumasnindudenas 1Uu
drunanlunITHENIMITUEIUNIIN. 115815391N1T 1.8V 12 (3): 92-103.

Suksombat, W. and P. Lounglawan. 2004. Silage from agricultural by-products in Thailand: processing and
storage. Asian-Aust. J. Anim. Sci. 17(4):473-478.

Lounglawan, P. 2006. The effect of soybean oil or sunflower oil supplementation on dairy cow
performance and conjugated linoleic acid (CLA) in milk. Suranaree J. Sci. Technol. 13(3):235-243.

Suksombat, W., S. Samitayotin and P. Lounglawan. 2006. Effect of conjugated linoleic acid (CLA)
supplementation in layer diets on fatty acid compositions of egg yolk and layer performances.

Poult. Sci. 85:1603-1609.



41

Lounglawan, P., W. Suksombat and K. Chullanandana. 2007. The Effect of ruminal bypass fat on milk yields
and milk composition of lactating dairy cow. Suranaree J. Sci. Technol 14(1):109-117.

Suksombat, W., P. Lounglawan and P. Noosen. 2007. Energy evaluation and utilization of cassava pulp for
lactating dairy cows. Suranaree J. Sci. Technol 14(1):99-107.

Suksombat, W., T. Boonmee and P. Lounglawan. 2007. Effects of Various Levels of Conjugated Linoleic
Acid Supplementation on Fatty Acid Content and Carcass Composition of Broilers. Poult. Sci.
86:318-324.

Suksomabat, W., P. Lounglawan and C. Yowa. 2008. Effects of Conjugated Linoleic Acid (CLA)
Supplementation on Performances, Carcass Quality and Fatty Acid Composition in Meat of
Finishing Pigs. Suranaree J. Sci. Technol. 15(3):249-260.

Lounglawan, P., K. Chullanandana and W. Suksombat. 2008. The Effect of Hydrogenated Fat or Ca-Salt of
Fatty Acids on Milk Yield, Composition and Milk Fatty Acid of Lactating Dairy Cows. Thai J. Agri.
Sci. 41(1-2): 29-36

Lounglawan, P, W., Suksombat and N. Puanpan. 2009. Effects of soybean hulls as a replacement for
ground corn on performance of lactating dairy cows. Suranaree J. Sci. Technol. 16(2):159-168.

Lounglawan, P, and W., Suksombat. 2010. Effect of soybean oil and lactic acid bacteria supplementation
on performance and CLA accumulation in milk of dairy cows. J. Anim. Vet. Adv. 10(7):868-674.

Lounglawan, P., M. Khungaew, and W. Suksombat. 2011. Silage production from cassava peel and cassava
pulp as energy source in cattle diets. J. Anim. Vet. Adv. 10(9):1007-1011.

Suksombat, W., P. Lounglawan and P. Paengsai, 2011. Effects of Biotin Supplementation on Milk
Production, Milk Composition, Milk Fatty Acids, Ruminal pH, Ammonia Nitrogen and Volatile
Fatty Acids in Lactating Dairy Cows. J. Anim. Vet. Adv. 10(16): 2186-2192.

Lounglawan, P., W. Lounglawan, and W. Suksombat. 2011. Effects of Feeding Glycerol to Lactating Dairy
Cows on Milk Production and Composition.  World Academy of Science, Engineering and
Technology 80:481-483.

Klangnok, P., Lounglawan, P. and Suksombat, W. 2011. Effects of Met Hydroxy Analog Supplementation of
Dairy Cow’s Diets on Milk . Suranaree J. Sci. Technol. 18(2):99-108.

Phakachoed, N., Lounglawan, P., Suksombat, W. (2012). Effects of xylanase supplementation on ruminal
digestibility in fistulated non-lactating dairy cows fed rice straw. Livestock Science. 149 (1-2), pp.
104-108.

Lounglawan, P., Lounglawan, W. and Suksombat, W. (2013). Effect of Cutting Interval and Cutting Height on
Yield and Chemical Composition of King Napier grass (Pennisetum purpureum x Pennisetum

americanum). APCBEE Procedia 8 (2014 ) 27 - 31.



va Y

U5z iAg3aulATIN1533Y

1. ¥ - dna: ue IAYENT avaudi

2. svaUsEaNfaUsEUIvY: 3-1911-00164-31-0

3. uniadaglu: sesransnanse

4. visnunegnnasaldazain wiauavnanalnsdwi uag E- mail

avinmalulagnisudndnd ddnivmelulagnisinuns wninerdemalulagasus . e a.

UATIIVEL 30000 INTAWA 0-4422-4378 E- mail: wisitpor@sut.ac.th

5. UsednnsAnen

a2

JEAU SnustoUSyauazde avin Jyen Foanunisinw  Usue

NSANEN LA

U. a3 WL, YIRS INUASAERS  dnuna LANWATANERS Iy
WAL

U.n M.Agr.Sc. Master of Animal Dairy Production Massey Univ. NZ
Agricultural Science Science

4. tan Ph.D. Doctor of Animal Dairy Production Massey Univ. NZ
Philosophy Science And Nutrition

a Ao o & a
6. @nv13vndianutrugdunay
1. LnYUAIARSaM3LAEIL0 04

2. MFIANTLAUL

3. N53ANSkseueIMsdnd (Tauw)

4. NMSEARNYDINTERT

7. Uszaunisaliinegadasnunisusunsauldeniniglusazargusnuseng

a. @ANUMNIINTLATING :

1. 1psen1s “nanisiesuansiunuBusionaninvadlauy” ssevlian gaau2s541 - dugey 2543 sulseang

425,000.- U9 WAASYU GATITBUNINR (Una.)

2. 1A59N15 “A5AnwInssuISnsuane1vsueuvsinainnanasslanianisinunsieliidueimsdmsule

U 88N AanAl 2542 - Augneu 2544 aUUsEand 350,000 UM WNAWU aNIT8UMNF (uma.)

3. lasenns “msihildusslovidsudenduemsdmsuloun” szezian matAn 2543 - fueneu 2546

AUUsENn 749,000.- UM UNAIU AN1IFLUAYIR (Undl)

4. lasams  “nisfnwwandavesialugsaznisldtluesiduemslild szeznan aanau 2544 -

fugngy 2546 SUUTLIMN 436,000.- UM UNAGIU 8NIUURINF (1ma.)

5. 1A59I715 “Muiil conjugated linoleic acid TuthualalasnisiaSuindiunalusmslauy” szezia

AanA 2545 — fuggu 2547 suUseanad 500,000.- UM UAAINY @NITUWAINF (1me.)



43

6. 1ASIMNT “WaveINsiatu conjugated linoleic acid Tuenmsdnisenandnuazannmiilogns weln
nszmawazly” seEznan AaAN 2546 — Auengw 2549 suUszaa 700,000 UM UWAGIYIH @NTITUUIR (uma.)
7. 1san1suiiy conjugated linoleic acid Tuinuulauasndnsioueiuy uiamu an1Iewiivnd (W)

v & v

8. Tnsensuiiyl conjugated linoleic acid lun@namidns ({818M13) UnaINU FEAIFBUAR (Und.)

9. Tassms “msifiu conjugated linoleic acid luidlelayulasmsasuhiufieluomslagu” svozim
AanA 2547 — uglgu 2549 sulsyanad 900,000.- UMW WAASYIUENITUURINF (1mal.)

10. Tasans “misfnwinissudsqunisilifisiszasdlunssnentinlauy laeldmsatnanduuasly
uguten” sweziIm AanAu 2547 — Augney 2550 $UUsEaNn 1,000,000.- UM Unaeu an13Tuianid (e,

11, Tasms  “misliBadannssmslaasuluemsdainonisanauniufivsesmsivandesluld
NTENe” S¥EELIan AANAN 2549 - Aug1eu 2551 uUseann 1,500,000.- UM WhaU an1IT8unann@ (Wna.)

12. Tasems “msAnwinisiaSuludulvanusiindne wasnasonandnlauy” szegiian Aatay 2549 -
fiugney 2550 qUUTEAN 800,000.- UM WIAGINU dNIAEUMINF (Una.)

13. Tasams “msfinunisiasuladunaslulofusonandalaun” szeslian aanau 2549 - fugngw 2551
AUUs¥R 500,000.- U WA @NITBUMYIR (1met.)

14. Tasens “msfnwinssussduvisinaauenludelunssimneninuedla wosnasenandnlau Tagld
ansaftaiifuneussmenniivluiesiu” szesine naIAN 2509 — Augneu 2552 sUUsEAM 800,000 U WIS
YU @NNITLUNIR (U

15, lassns  “asldustleminndonumdadimdeaduuvamdsnuluemsleunuazansyy”
JrUzIa AaNAN 2551 — Mug1ey 2553 $ulseanad 500,000.- UM UNEY dATIR8WANH (Wna.)

16. Tamams  “maviulgsnslivsslenildmadasuzassensdnfifensedasnaasuoulsivagias
uazlouauiua videdunauvoneulesiidesiin® szexiian ganAu 2552 — fueeu 2555 suUszana 500,000--
UM UNEIU ANITYUNINF (1t

17. Tasems “msiilusilumndiudvzndauaziudonsudendslnglinaunie” svoznan nanau

q

2552 — fugngu 2554 sulsyan 300,000.- U9 WNAINY @AVITBUNINR (Una.)

b. UARLN wazuiauenauUseygivIng

Suksombat, W., Holmes, C. W. and Wilson, G. F. 1994. Effects of herbage allowance and a highprotein
supplement on performance of dairy cows grazing autumn-winter pasture. Proc.NZ. Soc. Anim.
Prod. 54:83-86.

Suksombat, W. 1995. Growth rate of calves fed different types of calf milk replacer. Suranaree J.Technol.
2(3):157-160.

Suksombat, W. 1996. The effect of four different roughage-mixed on dairy cow performances in late
lactation. Suranaree J. Technol. 3(3):139-145.

Suksombat, W. 1997. Production, growth and nutritive value of 6 forage species grown at Suranaree

University of Technology. I. Initial growth. Suranaree J. Technol. 4(1):23-28.



a4

Suksombat, W. 1997. Production, growth and nutritive value of 6 forage species grown at Suranaree
University of Technology. Il. First regrowth. Suranaree J. Technol. 4(2):109-114.

Suksombat, W. 1998. The effect of feeding fresh forage and 3 roughage-mixed rations on dairy cow
performances in early lactation during rainy season. Suranaree J. Technol. 5(2):80-87.

Suksombat, W. 1998. Effect of feeding fresh forage and 3 roughage-mixed rations on dairy
cowperformances in mid lactation during rainy season. Thai J. Agric. Sci. 31(2):224-234.

Suksombat, W. 1999. Effect of feeding fresh forage and 3 roughage-mixed rations on dairy cow
performances in early lactation during dry season. Suranaree J. Technol. 5:150-157.

Suksombat, W. 2000. Effect of feeding fresh forage and 3 pelleted roughage-mixed rations on dairy cow
performances in mid lactation during dry season. Suranaree J. Technol. 7(2):130-136.

Suksombat, W. 2000. Performances of lactating cows fed 3 different total mixed rations. In: Proceedings of
Quality Control in Animal Production: Nutrition, management, health and products. Chiang Mai
University, Thailand.

Suksombat, W. 2004. Comparison of different alkali treatment of bagasse and rice straw. Asian-Aust. J. of
Anim. Sci. 17(10):1430-1433.

Suksombat, W. and Buakeeree, K. 2006. Effect of Cutting Interval and Cutting Height on Yield and Chemical
Composition of Hedge Lucerne (Desmanthus virgatus). Asian-Aust. J. of Anim. Sci. 19(1):31-34.

Suksombat, W. and Buakeeree, K. 2006. Utilization of hedge luceme (Desmanthus virgatus) meal as protein
supplement in layer diets. Suranaree J. Technol. 13(2):181-187.

Suksombat, W. and Janpanichcharoen, P. 2005. Feeding of sugar cane silage to dairy cattle during the dry
season. Asian-Aust. J. of Anim. Sci. 18(8):1125-1129.

Suksombat, W. and Karnchanatawee, S. 2005. Effect of various sources and levels of chromium on
performances of broilers. Asian-Aust. J. of Anim. Sci. 18(11):1628-1633.

Suksombat, W. and Lounglawan, P. 2004. Silage from agricultural by-products for dairy cattle in Thailand:
processing and storage. Asian-Aust. J. of Anim. Sci. 17(4):473-478.

Suksombat, W., Lounglawan, P., and Noosen, P. 2006. Energy and protein evaluation of five feedstuffs and
utilization of cassava pulp as energy source for lactating dairy cows. Suranaree J. Technol. 14(1):
99-107.

Suksombat, W. and Mernkrathoke, P. 2005. Feeding of whole sugar cane to dairy cattle during the dry
season. Asian-Aust. J. of Anim. Sci. 18(3):345-349.

Suksombat, W., and Srangarm, D. 1998. Effect of intraruminal monensin capsule on dairy cow
performances in early lactation. Thai J. Agric. Sci. 31(3):402-410.

Suksomabat, W., Samitayothin, S., and Lounglawan, P. 2006. Effects of Conjugated Linoleic Acid
Supplementation in Layer Diet upon Fatty Acid Compositions of Egg Yolk and Layer
Performance. Poult. Sci. 85(9):1603-1609.



45

Suksomabat, W., Boonmee, T., and Lounglawan, P. 2007. Effects of Various Levels of Conjugated Linoleic
Acid Supplementation on Performance of Broilers. Poult. Sci. 86: (2):318-324.

Suksomabat, W., Lounglawan, P., and Yowa, C. 2008. Effects of conjugated linoleic Acid (CLA)
supplementation on performances, carcass quality and fatty acid composition in meat of
finishing pigs Suranaree J. Technol. 15(3): 249-260.

Lounglawan, P., Suksombat, W., and Chullanandana, K. 2006. The Effect of ruminal bypass fat on milk
yield, composition and milk fatty acid of lactating dairy cows. Suranaree J. Technol. 14(1): 109-
117.

Lounglawan, P., Suksombat, W., and Chullanandana, K. 2006. The Effect of feeding rumenprotected fat on
dairy cow performance. Proceedings of the 12th AAAP Animal Science Congress 2006: Challenges
of Animal Industry for the Wellbeing of Mankind. 18th-22" September, BEXCO, Busan, Korea.

Suksombat, W., Lounglawan, P., and Noosen, P. 2006. Energy evaluation and utilization of cassava pulp for
dairy cows. Proceedings of the 12th AAAP Animal Science Congress 2006: Challenges of Animal
Industry for the Wellbeing of Mankind. 18th-22nd September, BEXCO, Busan, Korea.

Lounglawan, P., P. Paengkoum, W. Suriyapat and W. Suksombat. 2007. Effect of soybean oil and lactic acid
bacteria supplementation on performance and CLA accumulation in milk of dairy cow. In Proc.
First International Conference on Sustainable Animal Agriculture in Developing Countries
(SAADC2007), Yunnan, China.

Lounglawan, P., K. Chullanandana and W. Suksombat. 2008. The effects of soybean ocil and rumen
protected conjugated linoleic acid on rumen fermentation, fatty acid profiles and CLA content in
rumen digesta. In: Proc. 13th AAAP Conference. Hanoi, Vietnam.

Suksombat, W., P., Lounglawan and N. Puanpan. 2008. Effects of soybean hulls as a replacement for
ground corn on performance of lactating dairy cows. In: Proc. 13th AAAP Conference. Hanoj,
Vietnam.

Khungaew, M., P. Lounglawan and W. Suksombat. 2009. Silage Production from Cassava Peel as Energy
Source. 2nd International Conference on Sustainable Animal Agriculture for Developing
Countries Kuala Lumpur, Malaysia.

Suksombat, W. and Chullanadana, K. 2008. Effects of soybean oil or rumen protected conjugated linoleic
acid supplementation on accumulation of conjugated linoleic acid in dairy cows’milk. Asian-
Aust. J. of Anim. Sci. 21(9): 1271-1277.

Suksombat, W. and Chullanadana, K. 2008. Effects of soybean oil or whole cotton seed addition on
accumulation of conjugated linoleic acid in beef of fattening Brahman x Thai-Native cattle.

Asian-Aust. J. of Anim. Sci. 21(10): 1458-1465.



46

Lounglawan, P., K. Chullanandana and W. Suksombat. 2008. The Effect of Hydrogenated Fat or Ca-Salt of
Fatty Acids on Milk Yield, Composition and Milk Fatty Acid of Lactating Dairy Cows. Thai J. Agri.
Sci. 41(1-2): 29-36

Lounglawan, P, W., Suksombat and N. Puanpan. 2009. Effects of soybean hulls as a replacement for
ground corn on performance of lactating dairy cows. Suranaree J. Sci. Technol. 16(2):159-168

Suksombat, W., Lounglawan, P. and Paengsai, P.. 2010. Effects of biotin supplementation on performance
of lactating dairy cows. 14th AAAP Animal Science Congress, August 23-27, 2010, Pingtung,
Taiwan, ROC.

Klangnork, P., Lounglawan, P., Khungaew, M., Paengsai, P. and Suksombat, W. 2010. Effects of amla leaves
and branches addition to concentrate on performance of lactating dairy cows. 14th AAAP Animal
Science Congress, August 23-27, 2010, Pingtung, Taiwan, ROC.

Homkhao, J., Lounglawan, P., Khungaew, M., Paengsai, P. and Suksombat, W. 2010. Effects of amla leaves
and branches supplementation on fermentation and microbial population of lactating dairy
cows. 14th AAAP Animal Science Congress, August 23-27, 2010, Pingtung, Taiwan, ROC.

Nanon, A., Klangnork, P., Homkhao, J. and Suksombat, W. 2010. The effects of feeding Met hydroxy analog
plus MINTREX® Dairy on performance of lactatingdairy cows. 14th AAAP Animal Science
Congress, August 23-27, 2010, Pingtung, Taiwan, ROC.

Phakachoed, N., Lounglawan, P., Puanpan, N., and Suksombat, W. 2010. Aflatoxin adsorption ability by
yeasts and yeast products. 14th AAAP Animal Science Congress, August 23-27, 2010, Pingtung,
Taiwan, ROC.

Lounglawan, P., khungaew, M. and Suksombat, W. 2010. Utilization of cassava peel as energy source of
silage. 14th AAAP Animal Science Congress, August 23-27, 2010, Pingtung, Taiwan, ROC.
Suksombat, W., P. Lounglawan and P. Paengsai. 2011. Effects of Biotin Supplementation on Milk
Production, Milk Composition, Milk Fatty Acids, Ruminal pH, Ammonia Nitrogen and Volatile

Fatty Acids in Lactating Dairy Cows. J. Anim. Vet. Adv. 10(16): 2186-2192.

Suksombat, W., A. Nanon, P. Klangnork and J. Homkhao. 2011. Effects of Met hydroxy analog plus MINTREX
Dairy supplementation on performance of lactating dairy cows. J. Anim. Vet. Adv. 10(21):2814-
2818.

Suksombat, W., R. Mirattanaphrai and P. Paengsai. 2011. Performance of lactating dairy cows in response to
supplementation of rumen-protected choline. J. Anim. Vet. Adv. 10(24): 3321- 3327.

Suksombat, W., C. Meeprom and R. Mirattanaphrai. 2013. Milk Production, Milk Composition, Live Weight
Change and Milk Fatty Acid Composition in Lactating Dairy Cows in Response to Whole Linseed
Supplementation. Asian-Aust. J. Anim. Sci.

Phakachoed, N., P. Lounglawan and W. Suksombat. 2012. Effects of xylanase supplementation on ruminal

digestibility in fistulated non-lactating dairy cows fed rice straw. Livest. Sci. 149: 104-108.



