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Abstract

The objectives of this research project were to design and construct palm leaves
separator machine from palm frond and to design and construct the palm leaves chipper to chip
the palm leaves and to find out ways to determine the growth ability, nutritive value and rumen
degradability of OPL (oil palm leaflet) and OPF (oil palm frond) with six species of white rot fungi
(WRF) and also to examine digestion, performance, and carcass traits of goats fed fungal treated oil
palm fronds diets. This project included three sub-projects as follows:

Experiment I. Oil palm leaflets separator and oil palm leaflets shredder for the diet of
ruminant animals showed that Palm frond is fed through the leaves separating blades in which
palm leaves will be separate from the frond then the empty palm stem will be forced to the
chopping blades by the compression rolls. Empty stem will be cut into small pieces. Palm leaves
will feed into the chopper in order to chop palm leaves into 1-2 cm. size. It is found that the
capacity of the separator is about 9,014.4 kg/day and the capacity of the chopper is about 12,019.2
kg/day (at 8 hours/day working time).

Experiment Il. A series of experiments was conducted to determine the growth ability,
nutritive value and rumen degradability of OPL (oil palm leaflet) and OPF (oil palm frond) with six
species of white rot fungi (WRF), which included Pleurotus ostreatus, Pleurotus djamor, Lentinus
squarrosulus, Schizophyllum commune, Lentinus polychrous, Lentinus sajor-caju (coded PO, PD,
LS, SC, LP and LSc) were grown on OPL and OPF for three weeks by solid state fermentation. The
results showed that LSc had a significantly (P<0.05) higher growth ability on OPL and OPF than for
other treatments. Supplementation of OPL and OPF with 0, 0.5 and 1% urea enhanced the
colonization and growth rate of fungi, particularly LSc treatments had higher growth rate ability on
OPL and OPF. Among the WRF groups, the LSc showed in reduction of its cell wall components
and increasing of CP and adding a high amount of urea (0.5-1%) intended to increase CP in OPL
and OPF. The rumen degradability of OPL and OPF is fermented with six species of WRF using a
nylon bag technique. The results showed that ruminal DM disappearances increased with rumen
incubation time for all feed sources (0 to 96 h). LSc treatment had the greatest values at all times.
The degradable fraction (a), degradation rate constant (c), asymptote (a+b) and effective
degradability (ED) of DM was highest (P<0.05) on LSc as compared to all treatments. Similarly,
supplementation of OPL and OPF with 0, 0.5 and 1% urea was higher (P<0.05) for LSc than for
other treatments. It was concluded that treatment of OPL and OPF with the fungi of Lentinus
sajor-caju (LSc) and urea (0.5-1%) for three weeks under solid state fermentation system improved
the chemical composition and rumen degradability.

Experiment lIl. Six male crossbred (Thai Native x Anglo Nubian) goats (average BW 33.5+1.7
kg) were randomly assigned according to a 3x3 replicated Latin square design to investigate the
effects of fungal treated oil palm fronds into three groups. Three diets containing 30% of oil palm
fronds either untreated (UOPF) or treated with Lentinus sajor-caju (FTOPF) with or without urea
(FTOPFU) were offered ad libitum as total mixed ration. There were no significant differences
(P>0.05) among treatment groups regarding DM intake, ruminal pH, NH;-N, total ruminal VFA
concentration, and molar proportion of butyrate and other VFA, except for molar proportion of



(M)

propionate (C5), and the ratio of C,:C; at o h-post feeding were affected (P<0.05) by treatments.
Rumen microorganism populations and N balance were similar among treatments (P>0.05), while
digestion coefficients of nutrients (DM, OM, CP, NDF, and ADF) were affected by the treatments
(P<0.05) as compared between among the experimental diets with the control diet.

For feeding trial, the objective of this study was to examine performance, carcass traits,
and muscle chemical composition of goats fed fungal treated oil palm fronds diets into three
groups. A total of 18 goats (18.7+2 kg of initial BW) were randomly assigned to three groups. Three
diets containing 30% of oil palm fronds either untreated (UOPF) or treated with Lentinus sajor-caju
(FTOPF) with or without urea (FTOPFU) were offered ad libitum as total mixed ration. Goats were
slaughtered after 90 d of study. Hot carcass weight, carcass traits were recorded. The area, Warner-
Bratzler shear force, and muscle chemical composition were determined. Fungal treated (FT) level
did not affect final BW, DMI, ADG, and feed efficiency (G:F). Similarly, carcass characteristics, and
muscle chemical composition were unaffected by dietary treatment.

In conclusion, the fungal treated oil palm fronds could be included in the diet of total
mixed ration at 30%. Thus, this study suggested that FTOPF with or without urea could be a

beneficial alternative source of roughage for ruminants.

Keywords: Oil palm frond, fungal treated oil palm frond, nutrient digestibility, growth performance,

carcass characteristics, goat
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AN5199 1.1 VUIAYBINIIUIALLNBLAS U WA DIk N b UUNAL

Feg1e  ANUATIINISUNAY AN81INSUNAY
1Ay Uany W wialaunazatefs  meUduduiigaia
(WuRwas)  (ouiams)  (QuRwes)  (QuRiwng) (%)

1 6.0 2.3 495 285 42.4
2 6.6 2.1 480 320 33.3
3 6.6 2.2 452 212 39.8
4 6.8 2.0 458 308 32.8
5 6.7 2.0 440 320 27.3
6 6.8 2.1 549 372 32.2
7 6.9 2.3 497 317 36.2
8 6.7 2.1 440 310 29.5
9 1.2 1.9 471 321 31.8
10 6.4 2.0 480 330 31.3
11 6.8 1.9 495 335 32.3
12 6.7 2.1 500 320 36.0
13 6.8 2.0 484 334 31.0
14 4.2 1.8 325 205 36.9
15 4.7 1.9 323 203 37.2
16 4.6 1.7 357 237 33.6
17 4.2 1.9 300 200 333
18 4.5 1.8 324 214 34.0
19 4.5 1.8 337 227 32.6
20 4.5 1.7 357 236 33.6

Anady 5.9 2.0 428.2 283.4 33.9




A15799 1.2 dminveansidunasriulaunasUatgaannaukenlulnaukagmadniswentuliay

frogne  vmdmede swdludhdudisents nailduenly  mdmswenlulidy
Aowwenlutidy  vwdh  luldudiuenld Uau (nAuwd)  (ha/ud)
(nn.) (nn.) (%) (un)

1 4.4 1.40 31.8 4.47 0.31 18.79
2 4.8 1.60 33.3 5.46 0.29 17.58
3 4.4 1.50 34.1 4.68 0.32 19.23
4 4.9 1.80 36.7 4.90 0.37 22.04
5 5.0 1.70 34.0 4.62 0.37 22.08
6 53 1.70 32.1 5.25 0.32 19.43
7 5.2 1.70 32.7 5.05 0.34 20.20
8 4.8 1.80 37.5 4.53 0.40 23.84
9 5.0 1.60 32.0 4.75 0.34 20.21
10 4.3 1.20 279 4.00 0.30 18.00
11 5.2 1.70 32.7 4.00 0.43 25.50
12 5.4 1.80 33.3 4.00 0.45 27.00
13 5.1 1.60 31.4 4.00 0.40 24.00
14 1.9 0.80 42.1 4.04 0.20 11.88
15 2.1 0.90 42.9 3.60 0.25 15.00
16 2.2 0.85 39.5 3.69 0.23 13.82
17 1.9 0.70 36.8 3.62 0.19 11.60
18 2.2 0.95 44.2 3.60 0.26 15.83
19 2.2 0.95 44.2 361 0.26 15.79
20 2.3 0.85 39.5 2.69 0.23 13.82

Aade 39 1.36 359 4.28 0.31 18.78
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29 13. #andusivaeInmsdauRueIsakenlulay (n) luudunignuenaenainnisdidunauaunaan
dugaludiaguenlulidu (v) nedidugnanuuinas uag (A) YU1AN1UIANUTEIM 8 LYURLIAT HAIINKILYR
Tuiingaaymaunay

2. namsnaasunsasdugasluunduiingiu

wdrnidluduaniaiesuenluundunds thudiedesdudesluunduingu Tnedaimiin
Tuthdu 5 Alansu wdihluldaslugeasusunaviuf wdsnlulduinuluiingesazldluududes
Fiflvunauszann 1-2 wuiuns Tnawesesdudesimasnisnanluliduiigesudiussan 25.04
Alanfu/undt (59t 1.3) WiawSsuiflsuiunsyhaulaeadsfuavdseana 8 $alus in3estiay
aunsagesluUaulauseuna 12019.2 Alansu/iu

A15799 1.3 MaensuanvaaasedugasluUdutngu

foge  dminluldureudes nailduenluudy masnsuenluliau
(nn.) (i) (nA./Au) (nn./ui)

1 5 2.23 0.45 26.76
2 5 2.25 0.45 27.00
3 5 1.80 0.36 21.60
4 5 2.13 0.43 25.56
5 5 2.08 0.42 24.96
6 5 1.90 0.38 22.80
7 5 1.95 0.39 23.40
8 5 2.14 0.43 25.68
9 5 2.25 0.45 27.00
10 5 2.14 0.43 25.68

(G}

ARy 2.09 0.42 25.04
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N15NARBIN 2 NaYad fungal treatment favsAUszNRUNINAT Lazn1sEasaaglunsznizguulneTs
in sacco vaawslutauuiiy

F/N1IVAABY

Tassnsdiondl 1.1 nsiasgvesduledinuuluundaiiy wasmdluthdutigu

1. NIINHAUNITNAADY

derinilimaaedldunnaudnunudeiia dwinideiauineluladanin naudsnmaineas
NN 990U 6 vlia Ao 1. WiAuasuEINTG (Pleurotus ostreatus, PO) 2. wWiaunua (Pleurotus
djamor, PD) 3. Winvaul (Lentinus squarrosulus, LS) 4. LARLLAT (Schizophyllum commune, SC) 5.
Winnseas (Lentinus polychrous, LP) Wag 6. \Winduuasn (Lentinus sajor-caju, LSC) mudau

Fnsia wazualulidy vdemeUdulfasdondaoeiedin udduhundnadduauidsadeld
uilu Toehudsadoudifahudsatoldadugmanafnnuiouneay 4 91u iy autoclave 7
gaunfl 121 °C uy 30 wiit Yaoeisliliu Saugniderinudazaiinadly ndinsugnifoudauidel i
orunniivies (28-32 °0) n1snAaeInsel NWHUNITNAaewUUduaNysal  (CRD)  lmgldndunaass
Uszneuseden 6 wia

vhmsinduriiguinardlaladvesiinilensy 2, 4 wag 6 Ju awddy udnideyaiildainnis
mﬂaaqﬁy’wmuﬁmeﬁmmmwiﬂsamwu Analysis of Variance (ANOVA) AMULAUNITNAABILUY
Completely Randomized Design Iagld Proc GLM waziuSsuiiisuaausnsinsvesiadevesngunnass
#1875 Duncan’s New Multiple Range Test (Steel and Torrie, 1980)
1.2 nagaumsiiyvenduleauuluviduiei uasmeluundaiiiu

AnwrnissyiivialngerdonisiSeuiiou wasdanavesdarniseiyivlnvende was
AansalunsAseUAqUUIIARIT eIV (treatment) RN

Tumsnaaesndsil imsdavinauduuy 6x2 winnedsulifumheneasslukkunsmaaouy
duanysal (6x2 factorial arrangement in CRD) ¥iin (treatment) g 4 flask ¥in1s@nwn 2 Yadede

Hadeil 1 Wom 6 wila

Hadei 2 ewnsdeade fo luthduun wasmsluuiduihiuun

naaoulu flask vura 500 mUndllutiduun wasmdlutdinituualdtematiulssana
60% Faldadlu flask Uszanauedamilsves flask tluisinidoiigumgd 120°C iWum 30 wiit Weldudild
Woulausazeinfidesl funsdadrveadulusnm 5 nduste flask udavelidiu vinsussdums
Lﬂ%zysuml,%wﬁqmiﬂm%a 1-3 dUn i

Tuszwirmenes deAuganisumdeludanigare imsduifusosns udnitluuashumsunss
Y 2 fadums et luTinsesimesdUsznounaadl wu Taquika (DOry matter, DM) TsAumegu
(Crude Protein, CP) 161 (Ash) 13815099 AOAC (1990) WagiAsnzit neutral detergent fiber (NDF),
acid detergent fiber (ADF) Wa¥ acid detergent lignin (ADL) 1335015099 Van Soest et al. (1991)
thiayafildnmamnaesiavunulieseivnauwUsUSIULUY Analysis of Variance (ANOVA) A1
UNUNITNAABILUU 6x2 factorial arrangement in Completely Randomized Design lag/la Proc GLM
LaziUToufiunuuaninsesALaABYeINEMARBIN LTS Duncan’s New Multiple Range Test (Steel
and Torrie, 1980)

nsfnwamAmdlasuziarnisgesaaglunssmzaiulngds in sacco veshuthduthiiu (OPL)
wazynsluthdiningu (OPP) fikiunsifislasuslaeldmanindesvosauras
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Iaidognuaufiudios- milsedmadinnenszmzgan 3 6 (dhwifiade 32645 Nn.) BewUUEN
fulsdurestufon 0wy uazdothudaluiRogiunti lanndldsumaindnteiediiiTadn
U3nansemnesin (lumen cannulated beef cattle) tteinauannsalunsgosaanslsvasinguiis
Tusiu uardurdetng lu in situ vesvemnsluthdnbsuiiumadiulnvuzlagldnmindosvesqdunie
1nld nylon-bag technique (@rskov and McDonald, 1979)

Tassnnstasit 2 wavesnisisaduleviauvluunduiigiu (OPL) wazmsluthdaiiy (OPF)
suAUYL3e

wavasmaindulediauulutnduingu (OPL) wazmsludrduingiu (OPF) sauffugide

Tumsvnaesadell vhnsdaninauduuy 63 winreseuliiumbeneasduumunismeasuy
duanysal (6x3 factorial arangement in CRD) %iln¢ (treatment) a¢ 4 flask ¥in135Anw 2

Hadeiladedl 1 Tom 6 vila

Haded 2 JEAULEY 0, 0.5 Uay 1%
Tusewinmases WeAuannisuudeluduasigaiing vhnisdufiufesns uduhluussunsunsen 2
fladuns e lulinszsimesdusznouniaedl 1wy fnquits (Ory matter, DM) TUsAume1y (crude
protein, CP) 181 (Ash) #1u35n15U99 AOAC (1990) WazilAs1gyt neutral detergent fiber (NDF), acid
detergent fiber (ADF) wag acid detergent lignin (ADL) M1135n15U83 Van Soest et al. (1991)

thdeyaiiléannismnaesiaunuinseinauuUsUsIuLUL Analysis of Variance (ANOVA)
ANULNUNITNARBILUY 6x3 Factorial arrangement in Completely Randomized Design lagld Proc GLM
LLazL‘U%EJ‘ULﬁEJ‘UF’]’NSJLLGmGiNGUENﬂ'”lLagﬂﬁdaﬂﬂﬁjMWﬂaadﬁ’wa% Duncan’s New Multiple Range Test (Steel
and Torrie, 1980)

Tasen1sgesd 3 nsAnwamamalavusuaznistesaaslunszimizsuulagds in sacco vas
Tuthdutsiu (OPL) wagmislutndanitsiu (OPF) fisnunisiiislneuslnsldnisvsingesvasgaunis
Tadegnuaniiudios-milaadinafianznssinizgun 3 ¢ (hmdniade 32645 nn) eswuugn
fulsdlugestufon e mns uazdothusaluiRegdund TanndaldsunisindailaviofidcUnda
U3nansemesin (umen cannulated beef cattle) teinauansnsalunsgosaaslsvasinguiis
Tusiu wagBunetag Tu in situ veswessluhdniduithunsiulnsuglagldnsvindesvesnaunie
1neld nylon-bag technique (@rskov and McDonald, 1979) 'E’mqﬁummsé’miﬁ%ﬂumiﬁﬂwm%ﬁy Toun
Tutnda (OPL) uagmsluurdaniisfu (OPF) finunsialnwuslagldnismindesvosqdunid (@nns
aaesgosii 1 uax 2) dufusodsormslaeiiuiduaesdiu dnfiviluhunduiminuazeui 100 asm
wabea WWunan 48 dalus mndudsimiinudseuiiovhumanvesdudvosaguis % DM) luaniwan
wazdwd 2 thlveufieamadl 60 ssriwaidea 1Wuan 72 $alus udahluuasunzunswun 2 uu. e
mn1sgeelalagds in sacco (W38 in situ 58 nylon bag technique) warinaAINAINITERELATBIING
whanazlnvuy (BurSeing wiagaduarlusiu mugifu) auaunIsvess (2533) fail
nsgeslavesinguiie (%) = 100- (WW.QnaAwnEs - uugY) X 100
uy. fegraFusy
nstesldvastaruy (%) = 100- (Uaudvedayurfwdsstlugs) X 100
Wesldudl nvuzBudy

nduihalesiduinisdeslivesinguits nstesldvesdunieinguaslusfiuimualiniy
srpghaudvnlunszinendn dideyadaiesreuiinnesiieduinalssdnsnimnistesaansla
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(effective degradability) 7l out flow rate 0.08 suauNISENFUWWTEa P = atb(le“) auiSves
@rskov and McDonald (1979) 1deyailaainn1smaasiuiin1sinseimauuUsusIuneaifuuy
Analysis of variance (ANOVA) mmmumwmaadLLUU?jﬂuuﬁaﬂamugiﬁ (randomized complete block

design, RCBD) LLﬁzL'LJ%EJULﬁEJUﬁWLagEJImﬁ% Duncan’s New Multiple Range Test (Steel and Torrie,
1980)

NAN1SNIAABILAZ I
msw‘%zy,%ué'uiaLﬁﬂuummitgmL%aiuﬂﬂéuﬁ'lﬁu (oil palm leaflet, OPL) wazmisluurdusingu
(oil palm frond, OPF)

Mnnmsnnassiesduledinne 6 via vuewnsmsluundy (OPF) 1unan 2, 4 waz 6 Ju wuh
ledieadold 6 Su iinfiutasn (LSo) wasifinuass (SO fimsiadlaluuansinatu (P>0.05) usigeniangu
3uq enadiifudAyBonneada (P<0.001) (Table 2.1 uay 2.2)

Table 2.1 The mycelial growth (mm) of six species of white rot fungi on oil palm leaflet meal after 2, 4 and 6 days

Species Colony diameter (mm)’

2 days 4 days 6 days
Pleurotus ostreatus (PO) 6.5 17.8° 38.5°
Pleurotus djamor (PD) 9.8° 18.8° 323"
Lentinus squarrosulus (LS) 29.8% 57.0% 78.8°
Schizophyllum commune (SC) 33.0° 64.5" 81.0°
Lentinus polychrous (LP) 25.8 49.3" 59.3"
Lentinus sajor-caju (LSc) 31.3° 55.0° 82.0°
SEM” 159 2.58 1.56
P-value <0.001 <0.001 <0.001

““Means within rows followed with different superscript letters are statistically different (P <0.05).
1Colony diameter in mm.

2SEI\/\ = Standard error of the mean (n = 4).

Table 2.2 The mycelial growth (mm) of six species of white rot fungi on oil palm frond meal after 2, 4 and 6 days

Species Colony diameter (mm)’

2 days 4 days 6 days
Pleurotus ostreatus (PO) 15.0° 25.3° 43.5°
Pleurotus djamor (PD) 13.0° 23’.5d 43.5°
Lentinus squarrosulus (LS) 16.8™ 41.0° 64.8°
Schizophyllum commune (SC) 33.3° 67.3° 88.8°
Lentinus polychrous (LP) 21.0° 35.5° 64°
Lentinus sajor-caju (LSc) 33.8° 553° 82.3°

2

SEM 1.59 221 3.53
P-value <0.001 <0.001 <0.001

““Means within rows followed with different superscript letters are statistically different (P <0.05).
1Colony diameter in mm.

2SEI\/\ = Standard error of the mean (n = 4).

nssasyvasdulamauuludidudngu wasmelulrduinsiv

Anwnisesguesdulodiauuluiauingu wagnisluliauitu  a1nmsdnel Wiessouifisu
maasgrendulowein wazeomsidsadennuianiduiddodin $1uau 6 vlln nan1veass wuinl
a a ) & s & ¢ % o & = = o
BVBINATINVBUYBLIAN LAz MTaeureIINUAuENiY (Table 2.3) Tnawawia LSc wag SC In1simun
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voudelu OPF gandnlu OPL (P<0.01) LLa%jﬂﬂ’j’]LﬁE]LU%EJULﬁﬂUﬁUL%@Lﬁﬂﬂﬁjmgu6] muady efinnsan
aruvwiureadulenut Wewte Lsc faeglussduganiingudug uandoiilviarumuuiuveaduls
Se9a9NAD 1o SC, PO, PD uae LS audsiu vausi o LP ﬁmwwmLLiJuSUENLé’u’LEJUNﬁqm Fedade
LP (iansesng) wwigilitfosninngudus (P<0.01) saru ludeawiars 6 vila e 2 wila fo Lsc uay SC 7
fansngay uaranunsnialéd (P<0.001) uu OPL uax OPF wnniuderinyindy Fadudeyatiay
iluuszendldsioly

Table 2.3 Number of days for full colonization of six white rot fungi on OPL and OPF

[tem Type of white rot fungil' ’ Average SEM P-value
Levels of urea PO PD LS SC LP LSc

Growth' opL’ 90> 111° 50 41® 617 41® 655" o002 <0.01
OPF 80" 80" 505 40° 50° 40 568 <0.01
Average 851" 953" 502" 403 553 405 <0.01

Density5 opL* ++ ++ ++ ++ + +++ - - - -
OPF ++ ++ ++ ++ + +++ - - - -
Average ++ ++ ++ ++ + +++ - - - -

% Within rows not sharing a common superscripts are significantly different (P<0.05).

"White rot fungi: PO = Pleurotus ostreatus, PD = Pleurotus djamor, LS = Lentinus squarrosulus, SC = Schizophyllum
commune, LP = Lentinus polychrous, LSc = Lentinus sajor-caju.

“OPL= oil palm leaflet, OPF = oil palm frond.

3Treatment combinations: T;= PO-OPL, T,= PO-OPF, Ts= PD-OPL, T4= PD-OPF, Ts= LS-OPL, T¢= LS-OPF, T;= SC-OPL, Tg= SC-
OPF, Ty= LP-OPL, T;o= LP-OPF, T;;= LSc-OPL, T;,= LSc-OPF.

‘No. of days for full colonization of substrate.

°+ denote the density of mycelium. More + indicates more dense growth of mycelium

SEM = Standard error of the mean (n = 4).

IINNTIATIEVBIAUTENBUNIUALTYDY OPL WAz OPF (Table 2.4) wudnA1inguia (DM) TUshu
570 (CP) wifawad (NDP) uazdnluiaglaa (ADF) Lifidvswasmveaieiin (F) uazewnadsatenniidu
Ysfu (O: OPL way OPF) uddimanuuansinadu (P<0.01) vese1msiasatoanuiduiingiy (O) fe
osdUsznounaadl Ta OPF fidniadewas DM (66.30%) NDF (76.79%) way ADF (65.98%) genin (P<0.01)
dlawSeuilautu OPL (60.58, 74.52 uay 61.00% Aua1siv) @ruveslusiusiunuin Anadelusauves
OPL (8.77%) &in31 dlewFeuiisuiu OPF (5.77%) vhusaienfusiaveadewia (F) nuiniinaderads
993 CP, NDF wag ADF sy a1 DM #ilslupnsnsiu (P>0.05) fAeglurie 61.50-65.03%
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Table 2.4 Effects of six white rot fungi on average chemical composition of dietary treatments at 3 weeks (% DM
basis) of OPL and OPF

[tem Type of white rot fungi1 Average SEM P-value
PO PD LS sc LP LSc

DM opL’ 5054 5929 6092 6016 6195 6155 6057 176 O <001
OPF 6535 6372 6641 6774 6810 6647 6630 Fo o042
Average 6244 6150 6367 6395 6503  64.01 OxF 096

P OPL2 8.38 844 835 895 920 927 877" 021 O <001
OPF 5.76 549 577 604 550 606 577 F <001
Average 707 6970 706~ 750" 735 766" OxF 0.1

NDF  OPL2 78062 7526 7627 7208 7730 7161 7452° 087 O <001
OPF 7672 7797 7785 7495 7836 7490 7679 F <001
Average  7567°  76.62"° 7706 7352° 7783 7328 OxF 079

ADF  OPL2 60.93 6106 6281 5837 6477 5806 61.00° 212 O <001
OPF 6580  67.06 6813 6366 6881 6245 6598 F 005
Average 63370 6406 6547° 6101 66.79" 6026 OxF  0.99

*“ Within rows not sharing a common superscripts are significantly different (P<0.05).
1Whi‘[e rot fungi: PO = Pleurotus ostreatus, PD = Pleurotus djamor, LS = Lentinus squarrosulus, SC = Schizophyllum
commune, LP = Lentinus polychrous, LSc = Lentinus sajor-caju. “oPL= oil palm leaflet, OPF = oil palm frond. SEM =

Standard error of the mean (n = 4).

navasnaiapdulodofinuuluundudiiy uasmdluunduitusufuge wuhdidvinasm
voudaiin uaremadsade (OPL) fiflseugFosstu Tasidauiin Lsc way SC fmsimunvaatorily
OPL g4ni1 (P<0.01) dowFeudisuiudedianguiug sugdiu (Table 2.5) o1audlesnanidesingui
ansaavarenifarad (cell wall) eldiduundsvesnsuoulumsiesaydivialés sy Suvdeudadan
voarnslulansniiazaneiinlg (soluble carbohydrate) wazarareinlale (insoluble carbohydrate) Tu
OPL lg1

Table 2.5 Number of days for full colonization of six white rot fungi on OPL supplemented with different level of urea

[tem Type of white rot fungil’ ? Average SEM P-value
Levels of urea’ PO PD LS SC LP LSc

Growth' 0 9.00° 1005 500" 400° 802 505° 685 033 U <01
0.5 712° 905 505" 400" 800° 400" 620" F <01
1 7125 902" 500" 400" 502" 400" 569 UF <01
Average 7750 937" 502" 400" 7010 435

Densi‘ty5 0 ++ + ++ ++ + +++ - - - -
0.5 ++ ++ ++ ++ + +++ - - - -
1 ++ ++ ++ ++ + +++ - - - -
Average ++ ++ ++ ++ + +++ - - - -

** Within rows not sharing a common superscripts are significantly different (P<0.05).

* P<0.05; ** P<0.01.

"White rot fungi: PO = Pleurotus ostreatus, PD = Pleurotus djamor, LS = Lentinus squarrosulus, SC = Schizophyllum commune, LP =
Lentinus polychrous, LSc = Lentinus sajor-caju.

“Treatment combinations: T,= PO-OPL-0%, T,= PO-OPL-0.5%, T,= PO-OPL-19%, T,= PD-OPL-0%, Ts= PD-OPL-0.5%, T,= PD-OPL-1%, T,=
LS-OPL-0%, Tg= LS-OPL-0.5%, To= LS-OPL-1%, T,,= SC-OPL-0%, T,;= SC-OPL-0.5%, T;,= SC-OPL-1%, T,3= LP-OPL-0%, T,4= LP-OPL-0.5%,
Tis= LP-OPL-1%, T;s= LSc-OPL-0%, T,,= LSc-OPL-0.5%, T,s= LSc-OPL-1%. *Levels of urea = 0, 0.5 and 1%. ‘No. of days for full

colonization of substrate. *+ denote the density of mycelium. More + indicates more dense growth of mycelium
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PNMNTIATIEDIAUTENOUNIUATYEY OPL (Table 2.6) wudnAlusiusin (CP) wifawad (NDF)
Anlueaglod (ADF) wasdn (ash) TdvEwasiuvendowia (F) uazsedugde ondu Taquita (OM) Laid
SvswasiuvesFoiiin (F) WazsEAULLSY wagfimnuuandnsturesinvedowia (F) wazsEAUgLse (U) o
osfUsznaumaadl Tny OPL fiduadevas DM flssdugi3s 0.5% ganiigided 0 way 1% vl viaide
Fianuin e LP fidiadeves DM geaningudu usilduansieiu ngu PD, LS uag LSc Tngngu PO fidsh

=

ian

Table 2.6 Chemical composition of fungal treated oil palm leaflet at 3 weeks (% of DM basis)

[tem Type of white rot fungil’ 2 Average  SEM P-value
Levels of PO PD LS SC LP LSc

3

urea’, %

DM 0 59.57 5917 6055  59.98 62.27 6180 6056 153 U <01
0.5 66.80 6753 6840  63.86 68.15 6575 6675 F o010
1 59.93 6413 6348  63.09 65.84 6366 6336 UxF  0.64
Average 6210°  6361°  6415°  6231° 6542 6374

cP 0 898™  944™  ggs" 895" 950" 931" 917" o016 U <001

de a cd b efgh c B

0.5 9.65 1196 10.05 1093° 935 10.36 10.38 F <001
1 961  1094° 1166 11582  955°  11.64° 1083 UXF  <0.01
Average 941°  1078"  1019°  1049° 946" 1044

NDF 0 7262 7217 7307 7206 7232 7124 7225° 048 U <001
05 7200 6796° 7164 7198 7178 6958  7082° F <001
1 70007 66.72°  71.40° 7080 6842 6677  69.17° UxF  <0.01
Average 7185 6895 7204 7161  7084°  69.20°

ADF 0 58.89"  57.88°° 5646 5704 6057 5697 5797 110 U <01
0.5 5655 5696 556" 5640°° 5772 559" 5653 F <ol
1 569677 54377 5563  5459° 5717  5407" 5546 UxF  0.01
Average 5746 56400 5590°  5601° 5849 5565

Ash 0 706b” 685" 697 616" 699 636" 673 013 U 052
0.5 6.15" 5.48 782° 676" 782° 660 6.77 F <ol
1 579" 655¢" 744 641" 718 674" 668 UxF <01
Average 6.33" 6.29° 701" 644™ 733" 556"

* Within rows not sharing a common superscripts are significantly different (P<0.05).

* P<0.05; ** P<0.01.

"White rot fungi: PO = Pleurotus ostreatus, PD = Pleurotus djamor, LS = Lentinus squarrosulus, SC = Schizophyllum commune, LP = Lentinus
polychrous, LSc = Lentinus sajor-caju.

“Treatrnent combinations: T,= PO-OPL-0%, T,= PO-OPL-0.5%, T,= PO-OPL-1%, T,= PD-OPL-0%, Ts= PD-OPL-0.5%, T,= PD-OPL-1%, T,= LS-OPL-0%,
Ty= LS-OPL-0.5%, To= LS-OPL-1%, T,,= SC-OPL-0%, T,;= SC-OPL-0.5%, T,,= SC-OPL-1%, Tj5= LP-OPL-0%, T;4= LP-OPL-0.5%, T,s= LP-OPL-1%, T,=
LSc-OPL-0%, T;;= LSc-OPL-0.5%, T,g= LSc-OPL-1%.

3LeveLs of urea = 0, 0.5 and 1%.

nswsgvandulawaiiauuneludiduiniusauivese nuinsesyresduledeiinlid
Svdwasiwveteliin uarensdsdeinUiauundu (Table 2.7) uifinnuwanssiuveswiinvondain
(F) wawszaugide (U) lneloin LSc way SC dnsimuiveaiioas (P<0.01) WiowIeuiisuiudoinngy

a

U9 MIUAIU
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Table 2.7 Number of days for full colonization of six white rot fungi on OPF

[tem Type of white rot fungi1 Average SEM P-value
Levels of urea PO PD LS SC LP LSc

Growth 0 7.10 7.10 5.02 4.00 5.03 4.00 5.36A 0.02 U <0.01
05 710 710 500 400 500 400  535° F 005
1 7.02 7.02 5.00  4.00 5.00 4.00 5.33B UxF 0.48
Average 700" 710" 500° 400" 500" 4.00°

Density 0 ++ + ++ ++ + e+ - - - -
0.5 ++ ++ ++ ++ + e+ - - - -
1 ++ ++ ++ ++ + e+ - - - -
Average ++ ++ ++ ++ + —— - - - -

" Within rows not sharing a common superscripts are significantly different (P<0.05).

* P<0.05; ** P<0.01.
"White rot fungi: PO = Pleurotus ostreatus, PD = Pleurotus djamor, LS = Lentinus squarrosulus, SC = Schizophyllum commune, LP =

Lentinus polychrous, LSc = Lentinus sajor-caju.
“No. of days for full colonization of substrate.
’+ denote the density of mycelium. More + indicates more dense growth of mycelium

wavaswiadulafiniifiioasdusznaunaaiivesmnslutiduidiusuiugde

PNMTAATIERRIAUTZNOUNNLALYEY OPF (Table 2.8) wuinAlusiusiu (CP) wiaiwad (NDF)
anluwaglaa (ADF) wawidn (ash) Laifavswasiuveadouiin (F) uarsedugide sniiu Taqusts (OM) s
Bviswasan (P<0.01) usfimnuuansnafuvessiinvoudowia (F) warsedugiFe (U) deosdusznoumand
Tny OPF fAnadsves CP AiszfiugiFe 0.5 uay 1% ganiigiFei 0%
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Table 2.8 Chemical composition of fungal treated oil palm frond at 3 weeks (% of DM basis)

ltem  Levels of urea’ Type of white rot fungil'3 Average SEM P-value
% PO PD LS sC LP LSc

DM 0 64.60°  6371° 6595 66147 6596 6502°° 6520 035 U  0.12
bcd bcd a cd a abc

0.5 65.12°  64.97 6637 64807  66.42° 6580 65.5 F <01

1 6548 6585 664" 63345  6606° 6596 6558 UxF <01
Average 65000  6484° 6632 6476  66.14° 6560

cP 0 5.86 5.49 5.84 6.09 5.50 6.13 582° 022 U 002

05 577 6.05 6.10 5.86 582 658 603" F <001

1 6.20 5.70 6.49 6.30 592 6.50 6.19" UxF 067
B B AB AB B A
Average 595 5.75 6.15 6.09 5.75 6.01

NDF 0 7345 7096 7490 7406 7078 7180 7274 255 U <Ol

0.5 73.91 7319 7750 7109 6939 6814 7257 F 003

1 7145 6228 7529 7098 6831 6353  69.11° UxF 0.60
Average 7294 6881  7590" 7208™  69.49°  67.82°

ADF 0 5665 5816 6517 5912 6340 5739 6044 203 U 038

0.5 5646 6012 6714 5773  64.63 5651  59.98 F <01

1 5555 5761 6407  57.88 6226 5585 5887 UxF 0.99
Average 56.22° 5866 6546 58240 6343 5658

Ash 0 5.89 6.52 571 491 4.56 4.50 535 065 F 038

0.5 4.25 5.09 6.03 5.59 4.20 5.08 5.08 UxF 070

1 5.08 5.47 5.45 4.87 531 5.69 535 0.50
Average 5.14 5.70 5.73 5.13 4.69 5.16

= Within rows not sharing a common superscripts are significantly different (P<0.05).

* P<0.05; ** P<0.01.

White rot fungi: PO = Pleurotus ostreatus, PD = Pleurotus djamor, LS = Lentinus squarrosulus, SC = Schizophyllum commune, LP = Lentinus
polychrous, LSc = Lentinus sajor-caju.

“Levels of urea = 0, 0.5 and 1%.

*Treatrnent combinations: T,= PO-OPF-0%, T,= PO-OPF-0.5%, T,= PO-OPF-1%, T,= PD-OPF-0%, Ts= PD-OPF-0.5%, T,= PD-OPF-1%, T,= LS-OPF-0%,
Ty= LS-OPF-0.5%, To= LS-OPF-1%, T,,= SC-OPF-0%, T,;= SC-OPF-0.5%, T,,= SC-OPF-1%, T 5= LP-OPF-0%, T;4= LP-OPF-0.5%, T,s= LP-OPF-1%, T =
LSc-OPF-0%, T;;= LSc-OPF-0.5%, T;g= LSc-OPF-1%.

]
= a

nsAnwmsgesaaelunsamizguuvastaiialngis in sacco vaslutndy wasmsluunduthdiufiray
nsiiulnyuslngldnisudingosvasgaunid

nsfnwinsgesamelunssimeguuvediaiilolass in sacco vedlutndy uagndluudinigiud
rnunsiislavuglngldnmsningosveagdunid mynsesimnuannsolunisdesaanslilunssimng i
vaadngAvemsdnd lnsldinaiagsludeau (nylon bag technique, NBT) wuinnsgesaasldiinTun
sgopianIsuslunsEimgeL (rumen incubation time) (0-96 #Ta) (Figure 2.1) Tnende LS fien
anuannsalumsgosansligegn sosannie SC vnriinguduq davlndiAsaiu lnongu LP davdiga
oraflosnan endestuanuansalunsimuininasyents laeidoidia Lsc fmsiauvondeld
fndingudue
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Figure 2.1 In situ DM disappearances (DMD) of OPL and OPF as affected by WRF at various hours of incubation

22

e TeinMsgesaanglalunssmzsiauvesingfue1msdnd (Table 2.9) wuiluiisnsnasiu
vouTen (F) wazUduingiu (0) derdnsinisuzdnslneti (washing loss rate, a) Amsfisnsnsdes
dany (degradability rate constant, c) ﬁﬂﬂﬂi&iaﬂléﬂummwwgwu (potential degradability rate, a+b)
wazAUTEAVEATNNISURBEATY (effective degradability, ED) U84 DMD waflA1uuan@neiu (P<0.01) 983

N&LYe31 (WRF)

Table 2.9 Effect of treatment on the DM degradability of the fungal treatments

[tem Type of white rot fungi1 Average SEM” P-value*
PO’ PD LS SC LP LSc

a opL’ 124° 127ab 1167 133 113 129° 123 052 O 088
OPF 126° 1227 119" 132° 1197 129" 124 F 002
Average 1247 1250 1170 1320 116 129" OxF 094

b OPL 258°  257° 256° 334" 256° 399° 293 047 O <001
OPF 246  251° 2045 299" 250° 359° 274 F <001
Average 2527 254° 2507 316 253 379 OxF <001

c OPL 005 004 006 003 006 004 0048 001 O 059
OPF 006 005 006 003 006 004 004 F <001
Average 005" 0.04A° 006 003 006 004" OxF 097

a+b OPL 381° 384”3727 468" 369° 529° 417" 079 O <001
OPF 370" 372° 363" 431" 369° 488’ 399 F 005
Average 37.6° 37.9° 367 449" 369" 508" OxF  0.10

D’ OPL 233" 2607 250° 274" 227" 308 258" 047 O <001

fgh def efg d h b B

OPF 231" 246" 239" 258" 223" 278" 245 F <001
Average 232 253 244 266 225 293" OxF  0.10

" Within rows not sharing a common superscripts are significantly different (P<0.05).

* P<0.05; ** P<0.01.

"White rot fungi: PO = Pleurotus ostreatus, PD = Pleurotus djamor, LS = Lentinus squarrosulus, SC = Schizophyllum

commune, LP = Lentinus polychrous, LSc = Lentinus sajor-caju.
ZOPL: oil palm leaflet, OPF = oil palm frond.
*Treatment combinations: T,= PO-OPL, T,= PO-OPF, T5= PD-OPL, T4= PD-OPF, Ts= LS-OPL, T¢= LS-OPF, T;= SC-OPL, Tg= SC-
OPF, To= LP-OPL, Tyo= LP-OPF, Ty;= LSc-OPL, Ty,= LSc-OPF.

“SEM = Standard error of the mean (n = 3).

* Effective degradability in the rumen (assuming rate of passage of 0.08/h™).
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Tnsnmsumuinde Lsc feganinguidendudug ogifedidymaadd (P<0.05) Tasiams
LSc-OPL, LSc-OPF s8%ainfie SC-OPL uay SC-OPF aqusdl Amsfisnsnisgesaans (degradability rate
constant, ©) ynnaulaifinnuuandisdiu (P>0.05) snifuiliengu PD way SC Srndniingudun vl OPL
waz OPF liumnsinariu (P>0.05) LLassLuﬂeij‘??aiwﬁgwmwudﬂ A1 b fraction (not soluble but
fermentable) lunguinsinge LSc fidgean sedaamn A SC uasdigalungy PD, LP uay PO aaiansy

wavosinduldfiniitnadensdesanslunsuimizganlagds in sacco vestutrdutiiu (OPL)
Sufugde mMslesianuauisalunisgesaaslalunszmisguuvesingivemsdad (OPL) tngld
wallagaludeu (nylon bag technique, NBT) dauanslu Figure 2.2 uaz Table 2.10 muddy
ANaENnTatunTsgesaanglavasinguiis (dry matter disappearance, DMD) ﬁuaﬁmqﬁummswmamﬁu’q
18 #iln wuhmsgosaanelfifindunusrziainmstalunssmgsun (rumen incubation time) (0-96
Falu) Taendfe Lsc feneuannsdlunissesaansldgegn enaiflesnan iferdestumnuanmsalums
WSayiamnvende Tnsideuia Lsc ﬁmiﬂ’@uuwaaL%@ié’ﬁﬂdﬂﬂﬁju?iuﬂ mmz‘ﬁ'ﬂaju%m falnalAseiu way
ilefinnsamavessiuresgse wuitnguiledugSe 1% dannuawnsalunisdesaansldfniingud
WEIUgLSe 0 hag 0.5% anuandu
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Figure 2.2 In situ DM disappearances (DMD) of OPL with levels of urea at various hours of incubation

nMyiRsgvinisgegaarglalunssime suuvesingiue1sdnd (Table 2.10) wudilsnsnasiu
vouden (F) unzszdugSe (U) sordnsinisszdndastih (washing loss rate, a) Ansgesldlunseinizs
U (potential degradability rate, a+b) vniiu ApaTisnsINsUayaans (degradability rate constant, c)
uazAUszAnsnnnistesaans (effective degradability, ED) 99 DMD dazdadnuuananeiu (P<0.01)
voenguTes (A Tesnmmmuinge Lsc ﬁmqqﬂiwmjm%amjuﬁuﬂ pgiEdAyneada (P<0.01)
Tnsiannz LSc-OPL-1% vausdi Armsfisnsinistesaans (degradability rate constant, ¢) liifinnuwansig
oeafidedAymneadd (P>0.05) warlunduilesiiemuanudn A1 b fraction (ot soluble  but
fermentable) lunguiivsinde LSc ilrngegn sesasmn Ae PO, SC, LS wazsilanlungu PD wag LP
AUEU
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Table 2.10 Effect of treatment on the DM degradability of the fungal treatments

ltem  Levels of urea’ Type of white rot fungil’ ’ Average SEm’ P-value
% PO PD LS sC Lp LSc
d cd de e cd ab C
a 0 124° 129 11.9 1065 1297 158 127° 047 U <01
05 1337 1337 124° 121 143" 1627 136" F <01
1 1357 144 126" 144 153" 162 144" UxF  0.05
cD BC D D B A
Average 13.1 135 123 124" 142° 161
b 0 3357 315  315° 323" 315°  376° 330" 038 U <01
05 330de  313°  313° 318" 3100 374" 327" F <01
1 362c  30.9° 30.9° 309°  306° 413 337 UxF <01
Average 302" 312" 319° 3160 3100 387
c 0 0.01 0.02 0.01 001 001 002 001 002 U 094
0.5 0.01 0.02 0.01 001 002 002 001 F 088
1 0.01 0.01 002 002 001 002 001 UxF  0.98
Average 0.01 0.01 0.01 001 001 002
atb 0 459%  44.4™" 435" 430" 444™" 533" 458" 058 U <01
05 463" 4a 7™ 443" 439" 453" 536" 463" F <01
1 498" 454 4a9d™ 454 460 575  ag3’ UxF  0.05
Average 474" 449" 442" 442" 453 548"
D 0 264 244 238 225 244 276 248° 052 F <01
0.5 269 248 243 237 256 280 255 UxF <01
1 273 258 245 257 265 288 264" 0.59
B D DE E C A
Average 268" 250 24.2 239" 255° 281

" Within rows not sharing a common superscripts are significantly different (P<0.05).
* P<0.05; ** P<0.01.

1White rot fungi: PO = Pleurotus ostreatus, PD = Pleurotus djamor, LS = Lentinus squarrosulus, SC = Schizophyllum
commune, LP = Lentinus polychrous, LSc = Lentinus sajor-caju.

2Levels of urea = 0, 0.5 and 1%.

*Treatment combinations: T,= PO-OPL-0%, T,= PO-OPL-0.5%, T,= PO-OPL-1%, T,= PD-OPL-0%, Ts= PD-OPL-0.5%, T,=
PD-OPL-1%, T,= LS-OPL-0%, Tg= LS-OPL-0.5%, Te= LS-OPL-1%, T,,= SC-OPL-0%, T,;= SC-OPL-0.5%, T,,= SC-OPL-1%,
T,5= LP-OPL-0%, T,,= LP-OPL-0.5%, T,s= LP-OPL-1%, T,,= LSC-OPL-0%, T,,= LSc-OPL-0.5%, T,5= LSc-OPL-1%.

‘SEM = Standard error of the mean (n = 3).

° Effective degradability in the rumen (assuming rate of passage of 0.0S/hrl).

nsegvanansalunsgssaanglalunssinguuvesingivemsdnd (OPF) lagldinalia
galudeau (nylon bag technique, NBT) slauandlu Figure 2.3 uag Table 2.11 ANua1AU AINEINNIOIUNIT
dovaanelivosinguita (dry matter disappearance, DMD) wasingvemmnavaaesita 18 wda wuims
dovamelfiinTunuszznainisalunszine s (rumen incubation time) (0-96 44lus) Tneidlo LSc
frauansalumsdesaasligean  enaidewnan  Rerdestuauannssluniagiyiauvede
Tnendeuin Lsc dmsfaumendeldfiniinguiug anefingudug farlndifestu uandofansanseiuves
gFs wulhnguiieugEe 1%  dmanuannsolumsdesaasldiniingufieiugde 0 uar  0.5%
AUEIAY
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nMyiRTevinsgesaanglalunssinzsmuresingfuemisdnd (Table 2.11) wudniignsnasiu
YouTe (F) Uarszaugise (U) femdnsinisveandlagu (washing loss rate, a) Ansgaslalunseinieg

11U (potential degradability rate, a+b) wagAUszansnmnIsEouaae (effective degradability, ED)
Table 2.11 Effect of treatment on the DM degradability of the fungal treatments

2
ltem Levels of urea,

Type of white rot fungil' ’ Average SEm” P-value
% PO PD LS sC LP LSc
ef h h de gh abc C
a 0 13.1 1.1 111" 143° 116" 158 128° 043 U <01
ef fg fgh bed fgh ab B

0.5 135 126° 124" 153" 121 16.0 13.6 F <ol

1 1357 144 104 151" 1357 169" 146 UxF  0.05
Average 1335 1277 1253 149" 124° 162"

b 0 324" 357 373 381" 410" 390 372 051 U 067

0.5 322" 351% 368" 363" 394" 421 36.9 F <01

1 348 3445 359" 373 388" 416 37.1 UxF <01
Average 3317 3510 366 372 397 409"

c 0 0.01 0.01 001 001 002 002 001 002 U 084

0.5 0.01 002 001 002 002 002 0.01 F 086

1 0.01 0.01 002 002 001 002 0.01 UxF  0.99
Average 0.01 0.01 001 001 001 002

atb 0 454" 469" 484™ 525 526" 548 501" 063 U <01

0.5 as7"  a77® 490" 516 5159 5817 505 F <01

1 483" 488™ 503" 524° 523" 585 517" UXF 0.03
Average 465 417 492" s21° 521 57t

D 0 2677 252°  252% 287" 248 2837 264 053 U <09

0.5 27177 264 260" 278 2a7° 2707 265 F 001

1 2727 279 280" 259%™ 259%™ 277" o271 UxF <01
Average 210" 265 264" 214 251 216

" Within rows not sharing a common superscripts are significantly different (P<0.05).
* P<0.05; ** P<0.01. "White rot fungi: PO = Pleurotus ostreatus, PD

Pleurotus djamor, LS = Lentinus squarrosulus, SC

Schizophyllum commune, LP = Lentinus polychrous, LSc = Lentinus sajor-caju. “Levels of urea = 0, 0.5 and 1%. *Treatment
combinations: T,= PO-OPF-0%, T,= PO-OPF-0.5%, T,= PO-OPF-1%, T,= PD-OPF-0%, Ts= PD-OPF-0.5%, T,= PD-OPF-1%, T,= LS-OPF-0%,
Tg= LS-OPF-0.5%, To= LS-OPF-1%, T,,= SC-OPF-0%, T;,= SC-OPF-0.5%, T,= SC-OPF-1%, T,3= LP-OPF-0%, Ty,= LP-OPF-0.5%, Ts= LP-
OPF-19%, Ts= LSc-OPF-0%, T,;= LSc-OPF-0.5%, Tg= LSc-OPF-1%. *SEM = Standard error of the mean (n = 3). * Effective degradability in
the rumen (assuming rate of passage of 0.08/h™).
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vl ARsTisnIInTstesaane (degradability rate constant, ¢) 984 DMD wazdinanuuansnafiu
(P<0.01) wasnguidios (F) lsnwsammuinde Lsc fdganiinguilionguiug egreiifoddymaada
(P<0.01) Tnean1z LSc-OPF-1% wauzdi Aasiisnsinisgesdans (degradability rate constant, ) laid
ANULANA1eE Ty Ayn19ana (P>0.05) LLﬁﬂuﬂ@:NL%@i’]ﬁgﬂﬂmﬂWU’j’] A1 b fraction (not soluble but
fermentable) lunguinsinge LSc ffngean so9a5un Ae LP, LS, SC, PD wazmitgalungs PO nuansy
youzil szdvgFelaifmnuunnsisiu (P>0.05)

N151A8091 3 WAYaY fungal treatment fan1sgagldvadlnyuz nsTuIUNIWLN LATANTIONINATT
NAAUBIUNLYU

EELRETERE

nsAnwInstasls wazaunalulasiauluwne

1. MFINURUNITNARDY

THuHUNITNAGDILUY 3x3 %’Q%’aasauﬁﬁw?mma%’sﬁa (3x3 Replicated Latin Square Design) lag
findumnaes (treatment) ifuansvanes wadu 3 gns fleluil

pIWNIMAREaT 1 (T1: nguaruAw) o1nsUsznaudemdlulnduthsfuilaiviin (untreated oil
palm frond, UOPF)

mmwmaaw 2(T2) mﬂ‘umamumuwmmaLsnfm (fungal treated oil palm frond, FTOPF)

aNAaRsl 3 (T3) mﬂwﬂauumuwmmaLﬂjaiﬁ’gmumiﬂ 1% (fungal treated oil palm
frond with 1% urea, FTOPFU)

Tunsgnuasiiudonnay Swou 6 f Tewgwdevszana 12 Weu Tnsunsdivhwiinguads
33.5+1.7 Alanu

duinuegsemsnauasudundUnni daviaz 3 Jufiaseniu mﬁamﬂﬁ?uﬁﬂﬂauﬁqmwgﬁ
100 psraLdea Wunan 24 §alus iiethuvnanedsvesinguiis lasthundiunsiuldvesdnluusias
Fu wardndrunilsazduiivannudazdisnveass winhlueufiguvnd 60 ssmwaldea Wunan 72
Falua wazthluakunzunssvua 1 fadmns e lulinszvimesdusznoumand wu Snquis (dry
matter, DM) TUs@UMeNU (crude protein, CP) 111 (Ash) m113gn15u99 AOAC (1995) kagitAs1zi neutral
detergent fiber (NDF), acid detergent fiber (ADF) waz acid detergent lignin (ADL) 91135015994 Van
Soest et al. (1991) duifiuiiogrsveamailunszimizviin (rumen fluid) Yesdninnassusazngumaasd
a1 0 uag 4 Falusweanisliorsuestuanvievesusaysseynaass ufedadon a1 0 way 4
Hlusvesnsliemsvesiugnineveausazssornaass iiethuiengimszdugie-lulasiauluidon
(blood urea-nitrogen, BUN) (Crocker, 1967) msiiuya uazdaanizludasdnieguunsaumsnluddu g
maiviadedu 5 Tuludisaathevesszeniudedsliisnafuiuiomn vimindu dilulesed
mn1sgeeliniuisnisves Schnieder and Flatt (1975) wazUSuadlulasiuludaaniznuisnisves
AOAC (1995) ttathaniasgimaruaunahlasiau (nitrogen balance) foly

thiayafiléannnimaaesianuauTiinT e i AL TUSIULUY Analysis of Variance (ANOVA)
AULHUNIINAABY 3 x 3 Replicated Latin Square Design 1agly Proc GLM waglU3guiisuninuuaneig
mawhLa?alasuaﬂﬂfcjwmaaﬂﬁaﬁ%‘ Duncan’s New Multiple Range Test (Steel and Torrie, 1980)

2. MsfAneIMsRTeAUTRTulne

nsvanendall insfnwlaeldungfugnuaniudiosneagsiua 18 f (hudniiede 18.7+2

Y

nn.) wadadeenilu 3 nquvnaes (treatments) NqUNIVIAARIDENEY 6 91 I1Wa 18 7 laedniazldsy
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p1nIINgunaaes  ewnsfililunisassnduemsnanasudn  (TMR) Aifidadauemstusonims
wenu (UOPF, FTOPF way FTOPFU) 70:30 vhmsiauSunaemnsiinuldluusaziu (voluntary feed
intake) Tnedeormsiily uavemsiimdensiugandn wastiadureiudall vhntseaesuu 90 Su e
AsufuRInsduIznduar 3§ thanduvar Tasenomsunzluna 24 Halus Falwinddie
foukarnad uazyhn1stumardiumeg vessenie uwusnesndu 2 dm ﬁﬂﬂﬁisﬁbﬁﬁfﬁﬂﬁﬂ%ﬁﬂéu 0
vhandausswuuanna Tnesaudenndudiudnuunelnald 8 @ 1dud ao (neck) 1 (leg) adu (loin)
1A (rack) Tvia (shoulder) uga (shank) en (breast) waziusias (flank) uda¥aimindausineg ot
wiUasidudenmaisn1svesgvisned (2537)

3. maiudayauazinsziing

Ansgieuunisvesiminddudu dmiingavhe dmiindadia Srsmaaiagiuln Yo
nsuld dhuidnenn ﬁmﬁfﬂai’mzmﬂumm dannanniidauss Arenumunveslusiudunds lutudes
Vioq Mufimindaiiedy Auswarie TnensiaseiauulsuTiu (Analysis of variance, ANOVA)
AULNUNITNAABILUY Randomized complete block design wazilSeuiisunnuuanderLadeves
NAuUNAABIAILTE Duncan’s New Multiple Range Test (Steel and Torrie, 1980)

NAN1VINABY wazIaTsal

navaeslutduituiinindeidesn vieWeinfulasn (Lentinus sajor-caju, LSC) lugns
pnsnamaiaUsznaufegnsi 1 Ae gusldvnsluunduingu (UOPF) viegnsruay gnsf 2 Ae sy
Undningduiivingieides1 (FTOPF) uag gnsit 3 fe mnslutrdmiifuiinidndeidosnsmtugie
(FTOPFU)

HANSNARBINUIN WmfWU%mmmiﬁulﬁﬁu’wmmaﬁmqLLﬁﬂ A1 dunsn-ang NH;-N Aaa
Wuduwesnsaludussimeldtama nsndaisa uaznsalutudug dalduansretu (P>0.05) sniu nsaln
sioatln wazmdndiunnudutures CC, 7 0 Faluawmdansliomnsfiunnmadu (P<0.05) daulszans
Bun3d uazaugalulasioudanlndidsaiu (P>0.05) vaurdl duuszavsnisteslduedlavuy (DM, OM, CP,
EE, NDF, and ADF) (Table 2.12) fimnuunnsinefiu (P<0.05) TnonguiiléiSu FTOPF uag FTOPFU fiAngq
ninauilé¥u UOPF
Table 2.12 Effects of diet on feed intake of goats

ltem Dietary treatments! SEM Contrast, P—\/olue3
UOPF FTOPF FTOPFU T1vs. FT T2vs. T3
Total dry matter intake, kg/d 0.992 1.051 1.095 0.10 0.38 0.66
Dry matter intake, %BW 2.98 3.14 3.33 0.18 0.18 0.37
Dry matter intake, g/kg W’ 71.69 75.64 79.79 5.28 0.22 0.45
Apparent digestibility, %
Dry matter 69.33" 73.06° 72.22° 0.39 0.03 0.58
Organic matter 70.67 74.57° 73.69° 0.39 0.04 0.58
Crude protein 73.50" 77.50° 78.18° 0.80 0.01 0.64
Ether extract 7413 78.30° 77.11° 0.33 0.05 0.52
Neutral detergent fiber 56.61° 64.66° 62.09° 131 0.02 0.43
Acid detergent fiber 35.77" 43.47° 40.81° 1.05 0.05 0.41
Acid detergent lignin 23.50° 27.71° 29.33" 0.94 0.38 0.80

*® Means within rows followed with different superscript letters are statistically different (p<0.05).

1=UOPF; untreated oil palm frond, FTOPF; fungal treated oil palm frond, FTOPFU; fungal treated oil palm frond
with 1% urea.

3:Compares the effects of UOPF with the combined FT treatment.
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maﬁuaqmwﬂumémﬁlﬂﬁuﬁwﬁm’hsJL‘%@ﬁﬂuqmmmmauLﬁ%ﬁ]ﬁiaqmmqﬁ wazA1ATUNIA-ANg
(pH) (Table 2.13) mawAsuuUawesgamailunszimnzgumuvesunzlunsaziianat 0 uag 4 Falumds
nslionns wazAadesn wuilsifanuunnsiisiu (P>0.05) luusaznguilldiugnsenms tneiirade
smvesgumgilunszinzgunaoudinn (39.16-39.33 °0) Fuduseduiiund wazivanzausenisvinny
yesqaunIdlunszizgay (38-40 °O) TavilAadssinues NH;N eglutag 19.52-21.43 me/dL viueq
WerfurmnududuvesgSe-lulnsieulunszuaiden (BUN) fnan 0 waz 4 Saluawdanisliienns uay
AndeTumulsidanuuandnaiu (P>0.05) Inefliadssiuves BUN oglutis 17.69-20.65 me/dL

Aadsarduduresnsalutuiissveldimun nsnesdia nirlnsiioalin nantaiise uazdndau
vosvosnInerdiadensalnsfiooda lunmnassifidiadeseuing 74.05-79.23 fiadluadedns 68.14-
70.20, 19.18-20.95, 6.33-6.76 Wosidusvosnsnlutuiiszmeléfimun uag 3.39-3.78 auddu wuiwmn
Alaifinnuuane1eiu (P>0.05)

Table 2.13 Effects of diet on rumen fermentation of goats.

ltem Dietary treatments! SEM Contrast, P—\/alue3
UOPF FTOPF FTOPFU T1vs. FT T2 vs. T3

Ruminal pH 6.53 6.51 6.48 0.06 0.72 0.70
Temperature, °C 39.16 39.33 39.16 0.25 0.78 0.63
Ammonia-nitrogen, me/dL 19.52 19.76 21.43 0.36 0.49 0.81
Blood urea-nitrogen, mg/dL 17.69 20.31 20.65 1.63 0.58 0.95
Total volatile fatty acids, mmol/l 74.93 79.23 74.05 1.34 0.40 0.11
Proportion of individual volatile fatty acids, %

Acetate (C,) 71.67 70.41 71.89 0.57 0.53 0.21
Propionate (C5) 19.18 20.95 19.21 0.54 0.31 0.15
Butyrate (C,) 6.76 6.33 6.49 0.40 0.55 0.80
Other volatile fatty acids"’ 2.37 2.30 2.39 0.02 0.47 0.11
Acetate:propionate ratio 3.78 3.39 3.76 0.13 0.32 0.17

™ Means within rows followed with different superscript letters are statistically different (p<0.05).

1=UOPF; untreated oil palm frond, FTOPF; fungal treated oil palm frond, FTOPFU; fungal treated oil palm frond
with 1% urea.

3:Compares the effects of UOPF with the combined FT treatment.

uavesynsluthduhifuiiviingedenlugnsomanauaiaroaunavedulnaiou wasUSuiumes
ulasiufifniAul3l (Table 2.14) Usingdh YSinansiuldveslulasiauiiavian (Total N intake) USines
nstululnaiau (N excretion) fidluguwesnistululasiaumatlaang (Urinary N) Usnanistulilasiou
Tusia (Fecal N) wazU3anmunsiulnsiauiionmn (Total N excretion) laifianuuansnaifu (P>0.05)

vhusudafualulasiauiigngadu (Absorbed N) uazUTunamsinifululasiaulusienie
(Retained N) wudnlsifirauansnafiu (P>0.05) uiileIeutiisuseminangy UOPF fungu FT wudn dn
lulnsiaufigngedufianuunnsnaiu (P<0.05) Tnsnguillésu UOPF fldsnndnngy FT sgsiiuddama
At (P<0.05) o1aiflosanan Usinmnishuldfimunvesonmsuanase anuanuisolunisdesld uas
Uinamsiuldvestaruglusauluemsuandnaiu Ssuimailulasauiiungléisu Sauduiusivuiua
nsfuldedsdass wazanuanunsalunisdesls vaufl senitangu FTOPF wag FTOPFU lalumnsnadiy
Ing Absorbed N uaz Retained N fidnadeoglutas 73.80-78.17 uay 55.06-60.59% anuiandiy
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Table 2.14 Effects of diet on nitrogen (N) balance of goats.

[tem Dietary treatments! SEM Contrast, P—va(ue3
UOPF FTOPF FTOPFU T1vs. FT T2vs. T3
N balance, ¢/d
Total N intake 24.58 27.32 30.60 2.50 0.08 0.22
N excretion, g/d
Fecal N 6.50 6.13 6.69 0.64 0.87 0.42
Urinary N 4.65 4.53 534 1.39 0.84 0.64
Total N excretion 11.15 10.66 12.03 1.23 0.88 0.39
Absorbed N 18.08 21.19 23.90 1.95 0.03 0.20
Retained N 13.43 16.66 18.32 2.30 0.11 0.54
N output (% of N intake)
Absorbed 73.84 77.50 78.17 1.45 0.02 0.66
Retained 55.06 60.08 60.59 2.21 0.33 0.93

*® Means within rows followed with different superscript letters are statistically different (p<0.05).

1=UOPF; untreated oil palm frond, FTOPF; fungal treated oil palm frond, FTOPFU; fungal treated oil palm frond
with 1% urea.

’ Compares the effects of UOPF with the combined FT treatment.

nsAneUTIunsiuld nsiiule wazAua menluwne
HANINAaR nuImtnAiy Usunanisiuldvesemsiavan (Inguing) dnsinisiasgiule
o a

wardnsnsivasuemsiduhminduvesuns luifenuunnsieiu (P>0.05) vussieaiu aadnuugnig
FIN WATANAININLATUINTVBRLBUNEYA 3 nau nuTkiuanseiulun1eadd (P>0.05) (Table 2.15-2.17)

Table 2.15 Effects of diet on performance and DMI of finishing goats.

[tem Dietary treatmentsa) SEM Contrast, pfvalueb)
UOPF FTOPF FTOPFU T1vs. FT T2 vs. T3

Initial BWC), ke 18.33 18.86 18.91 0.34 0.21 0.92
Final BW, ke 27.73 28.90 28.23 0.54 0.23 0.40
Weight grain (kg) 9.40 10.03 9.31 0.40 0.58 0.23
DMI kg/d 0.718 0.716 0.703 0.02 0.66 0.57
CPI, ke/d 0.108 0.107 0.109 0.01 0.97 0.53
NDFI, ke/d 0.332 0.313 0.314 0.01 0.07 0.98
ADG, kg/d 0.105 0.111 0.103 0.01 0.59 0.23
ADG, g/kg W™ 10.07 10.43 9.74 0.36 0.97 0.20
G:F, ke/ke 0.147 0.159 0.146 0.01 0.55 0.21

*® Means within rows followed with different superscript letters are statistically different (p<0.05).

MTreatments: T1 = untreated oil palm frond, T2 = fungal treated oil palm frond, T3 = fungal treated oil palm
frond with 1% urea, FT = Fungal treated.

SEM, Standard error of the mean.

K Compares the effects T1 with the combined FT treatment.

C)BW = body weight; DMI= dry matter intake; ADG = average daily gain; G:F = gain-to-feed.

aadUsznauTaITINEvesEilasuNavesslulduhduindndedes lugnsenmsuauasa
lagadenuituneys 3 nqu Tumidndimdiensimis (25.61 Alansy) dwdneingu (12.35 Alansy) uaz
Wesidudyngu (48.20%) ldunnafulumisada (P>0.05) (Table 2.16) FafwWesidusnn (49.52%)
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TnalAssius1eeuaes Chanjula et al. (2015) ﬁﬁﬂ‘wﬂwa%mﬂaL%@%uanuQGl’ﬁE}’]WﬁNﬂuLﬁ%%ﬁﬂﬁu (0, 5,
10 uay 20 Wodidud nudiiy) Tuunegnuaviiudies-woslnaydeu 50% uiiiofifudengndt e
Wisuileufuungiuiiosfisnsnulng@sdy wazane (2533) (47.8%); sdgwa (2548) (46.56%) WazIgyyun
wazAMy (2553) (46.11%) MUa9U

Table 2.16 Effects of diet on slaughtered carcass characteristics of finishing goats

[tem Dietary treatments SEM” Contrast, P-value’
UOPF FTOPF  FTOPFU UOPF vs. FT  FTOPF vs. FTOPFU

HOW, ke 12.40 12.66 12.00 0.43 0.90 0.34
Warm dressing, % 48.05 48.82 47.74 1.34 0.89 0.60
Carcass length (cm) 50000  5820"  56.86 0.49 0.07 0.13
Carcass width (cm) 23.50 23.08 22.56 0.27 0.11 0.24
LM area’, cm” 10.09 9.82 9.28 0.49 0.42 0.48
WBSF® (kg/cm”) 3.61 3.18 3.40 0.26 0.38 0.58
Back fat thickness, cm 0.66 0.83 1.00 0.11 0.15 0.37
45 min pH’ 6.78 6.71 6.50 0.09 0.21 0.19
24 h pH’ 5.93 5.59 5.90 0.09 0.21 0.09
Color of LM

L* 37.00 37.20 36.53 1.08 0.92 0.68

a* 12.00 11.70 10.10 1.27 0.32 0.87

b* 8.90 9.23 8.73 0.48 097 0.50

““ Means within rows followed with different superscript letters are statistically different (P<0.05).

! Treatments: UOPF = untreated oil palm frond, FTOPF = Fungal treated oil palm frond, FTOPFU = Fungal treated
oil palm frond with 1% urea, FT = Fungal treated.

? SEM = Standard error of the mean.

’ Compares the effects of UOPF with the combined FT treatment.

*HCW = hot carcass weight.

LM = Longissimus muscle area, cm” from Longissimus dorsi.

® WBSF: Warner-Bratzler shear force.

! pH measurements taken at 45 min after slaughter

’ pH measurements taken at 24 h after slaughter

’L* values are a measure of lightness (higher value indicates a lighter color); a* values are a measure of redness
(higher value indicates a redder color); b* values are a measure of yellowness (higher value indicates a more

yellow color), by CIE = Complete international commission on illumination (Hunter color flex).

pefUsENOUTBIINIINMISF AR LU VA NaTesTeskne g Sumslutidiniufindndheides
(Lentinus sajor-caju, LSA)lugnsemnswauasa WUIUNETLHSU UOPF waz FT (FTOPF waz FTOPFU) &
dndruvasduazien (loins) §udlase (rack) i (shoulder) w i (fore leg) an (breast) uaza (neck) Tl
uansafulumnaad (P>0.05) Tneiidnadueglutis 9.15-0.48, 8.52-8.68, 9.45-9.66, 21.11-21.86, 12.38-
12.63 uag 6.94-7.04 \Wosdus muddiu (Table 2.17) sniiu 2 mas (hind leg) wazaslnn (chump) #idl
AsLANGsiuegTiTud Ay M19aRR (P<0.05) Inenduillésu FTOPF Smumds (%) geningudun uaz
nauiiléi¥u FTOPFU fifazlnn (%) ganinngudue auddy



Table 2.17 Effects of diet on carcass composition of finishing goats.
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[tem Dietary treatmentsa) SEM Contrast, p—valueb)
UOPF FTOPF FTOPFU T1vs. FT T2vs. T3

Carcass cutsC)
Loin, % 9.15 9.48 9.26 0.19 0.41 0.47
Hind leg, % 2237 24.92° 21.55° 0.30 0.08 0.05
Chump, % 8.07" 8.49° 9.19° 0.10 0.05 0.05
Rack, % 8.61 8.52 8.68 0.44 0.98 0.80
Shoulder, % 9.66 9.45 9.53 0.15 0.54 0.81
Fore leg, % 21.11 21.35 21.86 0.78 0.63 0.67
Breast, % 12.46 12.63 12.38 0.45 0.93 0.72
Neck, % 6.94 7.01 7.04 0.19 0.75 0.91

*® Means within rows followed with different superscript letters are statistically different (p<0.05).

PTreatments: T1 = untreated oil palm frond, T2 = fungal treated oil palm frond, T3 = fungal treated oil palm
frond with 1% urea, FT = Fungal treated.
SEM, Standard error of the mean.

b)Compares the effects of T1 with the combined FT treatment.

“carcass composition = as a percentage of chilled carcass weight.

auAmslnvumsveniounsurasngunaaesldsumaluliduhifuiiviingedos (Lentinus
sajor-caju, LSc) lugnsemsuauasa (Table 2.18) wuinlifiaanuwans1aiu (P>0.05) voainguiie 11
sy waglusfu Tnefidnadueglutis 26.15-26.35, 1.52-1.59, 22.06-22.12 uay 1.41-1.72 wesifud
auaU FuewRetuAunadey (Ca) wazroanasa (P) wuitlifinnuunnsieiu (P>0.05) tneflidade
aglur39 0.10-0.11 Uz 0.62-0.69 Wasidus nmuddiu

Table 2.18 Effects of diet on chemical composition of Longissimus dorsi muscle of finishing goats

2

[tem Dietary treatments’ SEM Contrast, P-value’
UOPF FTOPF FTOPFU UOPF vs. FT FTOPF vs. FTOPFU
Nutritional
composition
DM, % 26.35 25.62 26.15 0.31 0.31 0.30
Ash, % 1.59 1.53 1.52 0.08 0.58 0.97
Protein, % 22.06 22.11 22.12 0.16 0.80 0.96
Ether extract, % 1.48 1.41 1.72 0.11 0.59 0.13
Calcium, % 0.10 0.11 0.10 0.01 1.00 0.56
Phosphorus, % 0.67 0.62 0.69 0.04 0.86 0.35

““ Means within rows followed with different superscript letters are statistically different (P<0.05).
' Treatments: UOPF = untreated oil palm frond, FTOPF = Fungal treated oil palm frond, FTOPFU = Fungal treated

oil palm frond with 1% urea, FT = Fungal treated.

: SEM = Standard error of the mean.

’ Compares the effects of UOPF with the combined FT treatment.

5. @3UNan1Inaaey

NM3ANYY WaYes fungal treatment AepsAUsENEUNILAL wagn1stoaatalunszLnn
in sacco vasnslulaundiu 91nnATeluastliaunsaagunisanfiunisnaaedaesiuls A

g3ulagds

v
a

U
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1. agnslnuhuiuvenaiesenluundy uaznedosdudeslutrduihiiu neindesuenluudud
Adssuenluunduliuszana 18.78 Alanfu/undl vdedufleufunsianulaende TuasUsyana 8 Falus
wSesiavanusanenluliduldusyana 9014.4 Alandu/fu uwazanunsavumelnduldiivunUssana 8
wuRns Wieazanlunisdanis dieldluirduudnhludnasedudesluielilunrdudadvnaussana
1-2 wufng wiessassdidoaunsnedoudneld Wneglndtuiieazainlunsinluududuaiedu
gon Inaipsosdudosiifndenisndnlunduiigosudiussuna 25.04 Alanduw/und wiawSoudisuiunis
wrenidagiadeTuazUssana 8 Falus wdestlasanunsagoslutiduldussunas 12019.2 Alandu/fu fady
iwdesenlutdunaziaiosdudeslutduingy Wevihnusiuiuszannsausnuasdeslutdulduinnd
vouinveslARMsITeiifesylide Ussun 1000 Alansu/fu Wsuannavhauiuae 8 9alug

2. maaiyvendulaiauulutnduthiiu uazmsluthdurhsiy

nsAnwnsissyuenduladinuluinduthsiu uasmudunhsiunud Sovswasauveadewi
wazenadsaternUndutintu (OPL way OPF) Tasidaiia LSc uay SC finsimunveaielu OPF g
Tu OPL LLa”a\‘lﬂ’jWLﬁl’e}LU%BULﬁBUﬁUL%@Lﬁ@ﬂﬁNSUﬂ AINAIAY Lﬁ'aﬂmmw’mwmLLﬂuGUENLé’u’LsJWUdW 7o
Win LSc umaﬂuiwuaqmmauauq LLauLsuaw‘memmmLLuusuauauimaaaqmm \e SC, PO, PD uae
LS mudsy vausit 0o LP fanamunutuvesdulounsdian o ok Iumammm 6 wiin umm 2 vilp fio
LSc waw SC Tiflarumnyay wavausasasaléa Uy OPL waz OPF innnindeiinuiingu Faduteyad
svihlUdszyndldnaly

3. navasmassyduladadauululiduthiiu wasmslutdinidusiudugise

3.1 miﬁmsnmm'%zyl,ﬁulﬂL%@Lﬁﬁuuluméuﬁﬂﬂu (OPL) saufiugise (0, 0.5 wag 1%)

wuinderin LSc uay SC finsimurveaidenslu OPL gandn Lﬁam%amﬁﬂuﬁ’uL%@Lﬁ@ﬂduguﬂ
uay mﬂms’mﬁ“mmﬂi“ﬂaumammlaq OPL wudelusiusin (CP) nidugad (NDF) Anluwaglaa
(ADF) uaziin (ash) Tavswasonveadolin (F) was ¥I¥AULLTY BnLiY TRguIe (DM) vLiJﬂJE]‘I/]GWﬁi’JiHJENL“UE]
e (F) WagIEAUYLTY wazfinruuanssiuvewiinveaderin (F) uwaysaugsy (U) sieasAusenaumandl

1%
=1

Tng OPL fidnafisves DM fiszdugids 0.5% gendgiFed 0 uay 1% vouedl sladeiiawuin e LP 3
AaALves DM geninngudug

32 madnwmaessyduledoiinuuludiduthiu (OPF) saufugide (0, 0.5 uay 19)

wuihmaatguesduloifeiialiidvinasiuventorin uarsedugSe williauuanseiures
yiaveudoiia (F) uarszdugiFe (U) Tnsidaufin Lsc wag SC Inaimuvendegs Wowisudsuiude
Fonaudug suddy Weinnsananumuiuduresdulewud Woudia Lsc Seoglussduganiingudug
LazidoRlaumuuiuvesdulesesasunde 1We SC, PO, PD way LS auddu uagainmsiases
aAUsENOUNINATIve OPF wudiAlusiusiu (CP) nilawas (NDF) Anluigaglaa (ADF) wagiin (ash) laidl
SvBwasiuvesdoiin (F) warsedugiFe sniiu Taguits (DM) ATBvBwasau (P<0.01) usdiauuandnaiu
vosriinveaFoidin (F) uarsedugide (U) dossdusznaumaundl 1ns OPF fiduadsves CP fsgdugids 0.5
uay 1% ganingSedi 0% viusafisafusn NDF wuindadeves NDF AiszdugiSe 1% tesningiEed o
wag 0.5% duA ADF wagkinliimnuwansnaniu

a. msfnwmstasaanslunsswizzuuvasiaiilelaeds in sacco vasluurdu uasymsluunda
ihdfufisiumafialnsuglasldnswingosvasqdunss

0.1 wavesvdadulodinifnaronistesaaslunssimesanlass in sacco veslundutintu
(OPL) wazynsluthdutihsfu (OPF) nuinsgesaanglfifintunuszezinainisuslunssimnizgian (rumen
incubation time) (0-96 #3l) Tnendfa Lsc frarmannsalunsdesansldgean sosasunfe SC vad
naudue dalndiAsety
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42 wavesriaduloiinfifnadenisdesanelunszmizguulegs in sacco veslutrduthiiy
(OPL) SaufugiFe wuinsgesaasldiiintuniuszerinainisuslunsgimizsia (rumen incubation
time) (0-96 #3T9) Taeife Lsc fiaruannsnlunissesaasligegn vinusaderfuiarmannsely
nsteaaielives DMD (DM degradation) maﬁmqﬁummimaawzwm WuIAIANLEINIsatUNISERY
aanelsvuas DMD ¥8s LSc 1@ (50.12%) ivaanian 96 dalas MadugiFoseiusnag (0, 0.5 uay 1%) wui
fauannsolunstesaaiglives DMD nnndn 50% vesviaman geningudue Tnelannznga LSc-OPL-
1%

4.3 wavessdaduloiniifnadenstesaaelunsumnesuulngds in sacco vesmaluudurinu
(OPF) saufiugise Wm'ﬂmasiaaaawiéﬂﬂm%ummwsL’Jmmiﬂﬂuﬂimwwgmu (rumen  incubation
time) (0-96 Fu9) Tnendla LSc amuannsolunstesaneldgean viusaieafuszdueseids wui
nauTiiadugFe 1% dmanuannsolunstesaasldiniinguiladugi3e 0 uaz 0.5% muddy

MnuanIsnAaesnsl ludlewiaiis 6 9l fiia 2 ¥lin fo LSc way SC Aiflaumangay uas
ansawasaléi uu OPL waz OPF innnindeifinuindu

5. N13AN®I WaYad fungal treatment sian1seaeldvaslnyus NszUIUNITULN UAZEANTIANIN
NSNAAVBIUNSYU

5.1 madnwnsgesld nszurumanin wazaunalulpsiauluune savoswndluliduhiiuivgn
Fedes vaedeinfiulasn (Lentinus sajor-caju, LSC) ) Tugnsomnsuauada wWisuieuiundludigy
ﬁwﬁu (UOPF) vi3agasaaunx wuhanselinsdududiuiningedon (FTOPF) uagmalulrey
umuwmmwnaiﬁamwLi&J (FTOPFU) lélnelaifinanssnudeuiinaunisiuamsisunalagsiuees
919" YUzl amsvawﬁmiaaﬂlmaﬂmuu (DM, OM, CP, NDF, ADF uay ADL) voenguitlé3u FTOPF
uay FTOPFU frganinnguitlé$u UOPF  drududszaninisdesldveadlifinnuunndnaiu iues
WeatuAaudunsa-ing (pH) Awexlade-lulasiaw (NH-N) wagAraududuresgiie-lulasiauly
nszuadon (BUN) nglaa uaz PCV lunszuaiden Usensgdunsdlunssimiggiuy adnududuvensa
lusfussmeldvionun warnslivsslovivedulnsialume wudlifienuumnsedy

5.2 MsfnwEmamsAuld nsaiaduln wasaunmenluune wuidmdniEudunimaaes
dwiinAuaammanes gty Usinamshuldvesomsiaun (fnguiisUiinanisiuldvesingug
#149¢) (OM, CP, NDF taz ADF) 8n31n19La3gLiule Lardnsnsasuemadurmindfiuveaungnuin
laifiaruandnedu dWefinsanesdusznouresameesuny anmsdnsmud dutndnouenoims
dwiindndsenoims tmiinengu Wesidudenn aruemen anunieesn uasiiufiniidaidedy
uan launnssfulumeadd vhueafeafunisdausieinuuuaina auamislasuinisvesiouny Auss
Faruilovesndunideuns Advesndunidedunen nuitliunnsetuegaiideddmeada

Mnuansmaaesnssl amsolimslunduhiufinindodeslugnsomsnauiaiaveaune fu
wissenmsueulalugasenmslaseau 30% tnglilinansenudeaussan1nn1sasayiiuls AuAIneINves
une wazanssnamvesinifesas  datu aunsaldmsluinduitundniferuidumdsemveny
nauwmilunisidssdnfAendodld egndlsfinm asinisinwsuuvunisliewsiunsauiionssdunis
Au sauednwluunzgy vieunginusluszarineg luannznmaifsswennuning seld

6. 1ONE1591484

vgrun $aue uimd aurodla Yu Fugn wazeAvA ndewms. 2553, navesszuldeludduanglu
p1nstusensldussloviivesiovuy nisuauntsvdnlusay woeraussonnmIBRTILNE AL
Wiadlvewner. 2. wiununs. 38:249-260.
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