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Effect of total mixed ration containing oil palm frond silage
as a source of roughage mixed with fibrolytic enzyme on growth
performance and carcass characteristics of goat

Tveassas Taudauns" uaz Tdav nuredla’

Chaiyawan Wattanachant and Wanwisa Ngampongsai

UNAREa: ﬂ’?iﬂﬂﬁﬂﬂi\mmfsﬁmﬂiv@\iﬂLWﬂﬂﬂ‘I:r’]mN@ﬂﬂ\'iﬂﬂiL@ﬂ\‘iLLWvﬂQﬂﬂﬂﬂﬂiNﬂN@’]Li‘@ (total mixed ration,
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ABSTRACT: This study aimed to determine the effects of total mixed ration (TMR) containing oil palm frond silage
(OPFS) as a source of roughage mixed with fibrolytic enzyme on feed intake, growth performance and carcass
characteristics of goats. Sixteen male Bore x Thai native goats, 10-12 months old with average live weight 13.37+1 .40 kg,
were used in this study. Goats were allotted according to completely randomized design to receive TMR diet
containing OPFS (roughage) to concentrate ratio at 60:40 (on a DM basis) and mixed with fibrolytic enzyme at
0 (control) (T1), 2 (T2), 4 (T3) and 6 (T4) g/kg DM of TMR. All diets were fed ad libitum to goats for 90 days.
From the results, goats received non-supplemented (T1) and supplemented with fibrolytic enzyme (T2 to T4) had
similar dry matter feed intake (P>0.05) with a range of 440.39-465.16 g/day. In addition, there were no significant
differences (P>0.05) among treatments regarding final live weight (17.08-18 .45 kg) and average daily gain (41.11-57.78
grams/day). After slaughter, fibrolytic enzymes supplementation had no significant effects on carcass weight, dressing
percentage, meat percentage, fat percentage and bone percentage (P>0.05).

Keywords: Total mixed ration, fibrolytic enzyme, growth performance, carcass characteristics, goat
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Table 1 Composition of TMR containing OPF silage as a source of roughage (%DM basis)"

Ingredient %

QOil palm frond silage 60.00
Fish meal 5.00
Soybean meal 5.70
Broken rice 14.80
Corn 12.50
Di-calcium phosphate 0.50
Urea 1.00
Salt 0.50
Total 100.00
Nutrient

Crude protein (%) 14.98
TDN (%) 60.00
Price of TMR? (baht/kg) 3.98

"Calculated based on chemical composition of feedstuff;  Fish meal 30.0 baht/kg, soybean meal 16.00 baht/kg,
broken rice 11.00 baht/kg, corn 10.00 baht/kg, Dicalcium phosphate 9.00 baht/kg, urea 9.60 baht/kg, salt 5.00 baht/kg
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Table 2 Chemical composition of TMR containing OPF silage as a source of roughage

ltem

%

Dry matter

Organic matter (%DM)
Crude protein (%DM)
Crude fat (%DM)

Ash (%DM)

Crude fiber (%DM)

Nitrogen free extract (%DM)
Cell wall content (%DM)
Lignocellulose (%DM)
Lignin (%DM)
Metabolizable energy (MJ/kgDM) *

96.01
91.70
14.82

1.93

8.31
35.56
39.92
57.88
35.60
10.90

5.10

Note: TMR diet containing OPFS to concentrate ratio at 60:40 (on a DM basis); Each treatment mixed with

fibrolytic enzyme at 0 (Treatment1
DM of TMR before feeding; *

; T1), 2 (treatment 2; T2), 4 (treatment 3; T3) and 6 (treatment 4; T4) g/kg
calculated using equation of Menke et al. (1979)
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Table 3 Effect of feeding TMR containing OPF silage mixed with different levels of fibrolytic enzyme on feed

intake and growth performance of goats

Treatment'’ ”
Item SEM P-value
1 2 3

Number of goats 4 4 4 4
Initial live weight (kg) 13.27 13.25 13.55 13.38  1.00 0.99
Final live weight (kg) 18.07 18.4 17.25 17.08 1.02 0.55
Live weight gain (kg) 4.80 5.20 3.70 3.71 032 0.30
Average dairy gain (ADG: g/day) 53.33 57.78 41.67 4111 231 0.35
Dry matter feed intake (DMI)

g/d 46516  439.26 42551 440.39 2.78 0.83

% live weight 2.90 2.72 2.73 2.88 047 0.24

a/kg.LW*™°/d 57.37 5437  54.21 56.79 1.34 0.18
Organic matter intake (OMI)

g/d 404.11  396.88 377.02 400.98 10.46 0.80

a/kg.LW*"*/d 50.62  49.81 4841 5068 1.28 0.78
Crude protein intake (CPI)

g/ 73.55 72.67 71.97 72.28 097 0.25

a/kg.LW*™°/d 9.22 9.13 9.25 9.12 0.10 0.19
Metabolizable energy intake (MEI)

MJ/d 2.38 2.25 2.18 2.26 0.93 0.18

MJ/kg.LW®"*/d 0.30 0.28 0.28 029 1.13 0.30
FCR 9.21 8.02 10.93 11.31  1.00 0.10
Body condition score” 2.54 2.56 253 250 0.13 0.66

** Mean with different superscript within the same row are significantly different (P<0.05);

Treatment1 =TMR +

enzyme 0 g/kg DM, Treatment 2 = TMR + enzyme 2 g/kg DM, Treatment 3 = TMR + enzyme 4 g/kg DM and

Treatment 4 = TMR + enzyme 6 g/kg DM;  SEM = standard error of the mean; *

1 =very thin, 2 =

d1uFudinaunisiuldaesBuniadng
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using a five point-scale when

thin, 3 = good condition, 4 = fat and 5 = obese
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anuasuesinaydeufuilesdaeiuns TMR
Fldnaluhdninduninuazemsduludadoy
60:40 TiRA1 ADG WL 50.61 NFu/du ustgendn
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faaa111s TMR mﬁlﬁﬂjﬂ?ﬁ (Ryegrass: Lolium
perenne L.) &UHRIUNA 3-5 T3, LATNANALE1MNT
fludndan 60:40 wudnuwed ADG Windu 40.3
NFU/AL Busi Auenienl (2546) TIEN9IUITLNE
qnuanuasinayidou-fuidles 50% ldsuenns
TMR #lddnalnavstn sisenaumdefminidu
WnaIRIMIIUEuAnINING HeeduldsAumindy
14% wasflszdundsanuildslanildvesamns
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N34 1ueTiansns TMR Fldlunsfnenaseiin
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@mmwﬁlﬁ) wazaustuludngdon 60:40 Tned
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(v38 1.22 Mcal) /87913 TMR 1 nn. @9A1 ME
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FANEN2ANNI1318911UT99 NRC (1981) Auztingn
yndesmsueTvngaLszanas 15 nn. iae
wuLdsAaniansIn1TasUAuln 50 niN/AW unw
Al dFundssuild szl delszunns 5,52 MU
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efiansundelsz@nininnisldannns
289UNe (FCR) PEsuanmns TMR #ldnnaly
thdurinsuminuluennsvenusan et iy
‘177\1 4 43 (Table 3) WUl g5 e TMR

D
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ANgA (8.02) 9898911 AR LNeNlATuamIgns

. q
=
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ANNSAL (P>0.05) 8l nsTiuneiildsuanvng
437 2§10 FCR Andn enaazumenzqauniely
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21119 TMR mmw 2 {A1 SLW waz ELW mm/mm
3096981 A0 UNeTEFIa WS TMR mmw 1 '&mw 3
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@an13A llumAnANeiW (P>0.05) Taaidiilafidus

WINL 46.46-47 .43 Wz 40.63-42.14% AINANAL
wneiildFuems TMR yngasdefiiefifusans
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o o
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2117 TMR mm‘ﬁ' 1(4.41nn.) LLZ\]“’ZW]TV] 3(4.30nn.)
LmemﬁLme”Lmummi TMR mm:m 4(4.25nn.)
ael19lla A1 ATYNINAns (P<0.05) yananiiuNg
f#Fuatuns TMR yngasiifiunnidasiu nazgn
LasiteifeRaaiusieAnfuATanslaiunnsnai
(P>0.05) Lﬁlfﬂﬁﬁu')mﬁj‘LAL'IJ@ﬂ%%ﬁh%ﬁ’]WH@Q
Bamnannfu nudiuneildFuemuas TMR
nﬂ@mﬁmmﬁéﬁuﬁlﬁmmq lasTu nszgn Lazibaiia
AnaRulauansneiy (P>0.05) Lﬁﬂﬁ’]ﬁﬁ‘lﬂ‘fm
ieldvndadaurlasiy (meat/fat ratio) waziy
n?zAn (meat/bone ratio) WU'J"WLLW:?IIVLE%U@’WW?
TMR Wngms Rdndauzeaifeselasiy uazdndou
mmr’f':faﬁifam:@ﬂ Tdiwansnaii (P>0.05) LaMI91
Asadeuladeadelealuanvis TMR Al
melu gt uennismenulufiug
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Tiidduenlnfeinsaaneniialelal douavinldune
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lannztnuingn wesusann uweffufilauns
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widananisAnm ludesljiAnisaes
Boonthep et al. (2011) l¥ua L T R Kt
Areamsuaduenlnitiosideleluanmns TMR 74
mq‘luma’uﬁﬂﬁuuﬁﬂmm%’@mqﬂmm Beauchemin
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gnungnazldilsylamiannansng TMR NANATS
d’j b 1 (=3 dl 2 o =

Hldatrafind wddnszauldsfuluanmyngns
QLNAWYNAL 14.82% (Table 2) iluiwsnzunzls
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(1981) wazdasgilues Devendra and McLeroy
(1982 gnanalmel Hango et al. 2007) Asikanszny
Aan1TLansaNIsanInlunnALIn  Ansoizan
une uaztFunnuiaung

Table 4 Effect of feeding TMR containing OPF silage mixed with different levels of fibrolytic enzyme on carcass

characteristics and body of goats

Treatment” ”
Item SEM P-value
1 2 3
Shrunk live weight (kg)*” 1720  17.77 1630 1640  0.41 0.50
Empty live weight (kg)” 1453 1500 14.02  14.09 0.19 0.09
Warm carcass weight (kg) 6.99 7.3 6.87 6.8  6.99 0.08
Chilled carcass weight (kg) 6.75 7.05 6.65 6.6 1.75 0.07
True Dressing percentage 46.46  47.00 4743  46.84  4.46 0.21
Commercial dressing percentage * 40.63  41.08 4214 4146  3.90 0.25
Body composition (%)”
Skin 10.09 11.23 10.92 11.24 0.60 0.53
Stomach 3.92 3.56 3.87 3.70 0.13 0.30
Intestines 3.84 3.38 4.47 319 048 0.32
Blood 3.45 3.63 3.49 362  0.31 0.97
Fore and hind shank 3.09 3.16 3.42 3.79 0.36 0.53
Tail 0.16 0.18 0.15 0.15  0.01 0.57
Liver 1.41 1.36 1.50 1.48 0.62 0.40
Lung and Trachea 1.23 1.19 1.09 1.21 0.12 0.84
Penis and testes 1.25 1.27 1.38 1.29 0.07 0.53
Spleen 0.24 0.25 0.24 0.29 217 0.40
Heart 0.41 0.46 0.41 049 0.04 0.35
Diaphragm 0.27 0.35 0.39 0.34 0.06 0.76
Kidneys 0.28 0.28 0.30 0.29  0.01 0.06
Total fat” 1.79 1.81 2.32 1.86  0.89 0.35
Carcass length (cm) 107.50 110.17 108.33 107.50 12.19 0.89
Carcass width (cm) 48.33 49.50 48.05 4717 3.47 0.28
Loin eye area (cm®) 6.46 6.76 6.25 6.19 0.20 0.06

> Mean with different superscript within the same row are significantly different (P<0.05); " Treatment 1 = TMR +
enzyme 0 g/kg DM, Treatment 2 = TMR + enzyme 2% g/kg DM, Treatment 3 = TMR + enzyme 4% g/kg DM and
Treatment 4 = TMR + enzyme 6% g/kg DM; ¥ SEM = standard error of the mean; ¥ withheld feed overnight and

recorded the weight before slaughter; ¥ calculated as a different between shrunk live weight and the weight of

digestive content; * calculated from (warm carcass weight / empty live weight) * 100; ® calculated from (warm

carcass weight / shrunk live weight) * 100;” based on shrunk live weight; ¥ pelvic fat + kidney fat + omental fat
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Table 5 Percentage and ratios and carcass tissues from goats fed TMR containing OPF silage mixed with

different levels of fibrolytic enzyme

Treatment" ”
Item SEM P-value
1 2 3 4

Meat

- kg 4.41 4.68 4.30 4.25 1.21 0.15

- % 65.33 66.38 64.66 64.39 0.61 0.07
Fat

- kg 0.39 0.41 0.40 0.39 0.98 0.95

- % 5.78 5.53 6.02 5.91 0.44 0.06
Bone

- kg 1.73 1.72 1.71 1.71 1.78 0.10

- % 25.63 24.40 25.71 25.91 1.13 0.50
Connective tissue

- kg 0.22 0.24 0.24 0.25 213 0.90

- % 3.26 3.69 3.61 3.79 0.33 0.06
Meat / bone ratio 2.55 2.72 2.51 2.49 0.09 0.08
Meat / fat ratio 11.31 11.41 10.75 10.90 1.25 0.09

**Mean with different superscript within the same row are significantly different (P<0.05); " Treatment 1 = TMR

+ enzyme 0 g/kg DM, Treatment 2 = TMR + enzyme 2 g/kg DM, Treatment 3 = TMR + enzyme 4 g/kg DM and

Treatment 4 = TMR + enzyme 6 g/kg DM; ? SEM = standard error of the mean; ¥ based on chilled carcass

weight (Table 4)

agluaztaiauauus

sl midessanendielelufuno o,
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u,m'LLW:ﬁiﬁ%ﬂfa’]mmﬂQmﬁﬁmmmﬂﬁmlﬁu‘l:m
7ig (41.11-57.78 nFu/41) Ineune N AZWUUaNIN
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T fandsananvnsreusinung uastihuiingn
fivindnuaas digestive content mn‘ﬁ'@m TRIAINN
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Y . DAt . .
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gnARNeTeUNsuAUNaNIAN A UTLALS
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