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Effects of levels of Sago Palm Pith in concentrate on nutrients
utilization, rumen fermentation and production performance
of Thai Native male goats
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ABSTRACT: This experiment aimed to study the effect of different levels of sago palm pith (SPP) substitution for
ground corn (GC) on nutrients digestibility, rumen fermentation process and production performance in goats. Thirty
Thai native male goats with average body weight (BW) of 14+2 kg, were arranged in a Randomized Complete Block
Design. The goats were fed with plicatulum hay ad [libitum and were supplemented with concentrate containing
0,25,50,75 or 100 % SPP substitution for GC at 2 % of BW on dry matter basis for 104 days. The results showed that
goats fed with concentrate containing 25, 50, 75 and 100 % SPP substitution for GC had similar feed intake (51.93,
51.38, 59.31, and 53.32 g/kgBW’”, respectively) when compared with the 0% SPP substitution for GC (52.34
2/kgBW?®7). There were no significant differences (P>0.05) among treatments regarding crude protein digestibility
whereas the digestibility of dry matter, organic matter, neutral detergent fiber and total digestible nutrient tended to
be decreased as an increasing of SPP level in the concentrate. There were also no significant differences (P>0.05)
among treatments regarding ruminal fluid pH and NH,-N concentration. Furthermore, goats fed with concentrate
containing 25, 50, 75 and 100 % SPP substitution for GC had similar average daily gain (44.00, 32.23, 55.11 and
40.89 g/d, respectively) and feed conversion ratio (9.88, 13.10, 9.20 and 11.07, respectively) when compared with
the 0 % SPP substitution for GC (44.22 g/d and 10.07, respectively). However, feed cost per 1 kg BW gain was lower
in goats fed with concentrate containing 25, 50, 75 or 100 % SPP substitution for GC (67.48, 78.25, 50.63 and 60.58
baht/head, respectively) when compared with the O % SPP substitution for GC (105.17 baht/head). There were no
significant differences (P>0.05) among treatments regarding dressing percentage, carcass length, carcass width and
loin eye area which averaged 46.0 %, 49.34 cm, 24.00 cm and 6.48 cm?, respectively. It could be concluded that SPP
substitution for GC in concentrate for Thai native male goat could be up to 100 %.

Keywords: sago palm pith, concentrate, Thai native goat, carcass characteristic
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Table 1 Composition of concentrate containing different levels of sago palm pith substitution for ground corn.
Ingredient (kg) diet 1 diet 2 diet 3 diet 4 diet 5
Palm kernel meal 36.76 35.45 30.10 25.51 21.87
Soybean meal - 5.02 10.00 12.88
Ground corn 54.00 40.50 27.00 13.50

Sago palm pith - 13.50 27.00 40.50 54.00
Palm ail 2.82 3.59 3.88 3.49 4.00
Urea 0.92 1.46 1.50 1.50 1.75
Molasses 2.00 2.00 2.00 2.00 2.00
Salt 1.00 1.00 1.00 1.00 1.00
Dicalcium phosphate 1.00 1.00 1.00 1.00 1.00
Sulfur 0.50 0.50 0.50 0.50 0.50
Mineral and vitamin premix” 1.00 1.00 1.00 1.00 1.00
Total 100 100 100 100 100
Nutrient”

CP (%) 14 14 14 14 14
TDN (%) 77 77 77 77 77
Price of feed” (baht/kg) 12.71 7.41 7.07 6.60 6.13

“Mineral and vitamin premix per 100 kilogram feed contains: Vitamin A 12.50 millionlU, Vitamin D, 2.50 millionIU, Vitamin E 40,000 U, Co

0.40g,Se 040 g, 11.70g, Cu20 g, Mn 85.00 g, Zn 115.00 g, Fe 135.00 g, K 155.00 g, Mg 175.00 g, feed aditive 10.00 g, others 5.00 kg.

“Calcuiated based on chemical composition of feedstuff from NRC (1981).

“Price (baht/kg) : palm kernel 4.50, soybean meal 12.50, ground corn 8.00, sago palm pith 2.00, urea 9.60, molasses 9.00, salt 3.00,

dicalcium phosphate 7.00, sulfur 19.00, mineral and vitamin premix 75, palm oil 24.
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Table 2 Chemical composition of plicatulum hay, sago palm pith and concentrate containing different levels of sago palm pith

substitution for ground corn (%DM).

ltems Plicatulum hay Sago palm pith Substitution levels of sago palm pith for

ground corn in concentrate (%)

0 25 50 75 100
Dry matter 88.3 93.1 88.4 88.4 87.8 87.7 87.2
Organic matter 92.9 96.0 94.3 94.3 93.7 93.3 92.9
Crude protein 1.5 21 13.0 13.3 13.8 14.4 15.2
Ether extract 0.2 0.2 8.0 7.9 6.7 6.3 57
Ash 71 4.0 5.7 5.7 6.3 6.7 7.1
Crude fiber 61.6 7.0 18.9 19.3 19.4 19.6 20.0
Nitrogen free extract’ 29.6 86.7 54.4 53.8 53.8 40.7 392

2:

Non structural carbohydrate 3.7 70.5 34.8 36.1 35.0 352 34.5
Neutral detergent fiber 87.5 23.2 18.4 37.1 7.4 7.4 37,5
Acid detergent fiber 66.1 8.3 259 26.6 255 25.9 250
Lignin 1.1 22 6.9 7.3 6.9 5.6 54
Hemicellulose™ 214 15.0 12.5 105 11.9 1.5 12.4
Cellulose’ 55.0 6.0 19.0 19.3 18.6 20.3 19.7
Acid insoluble ash 4.0 - 0.4 05 0.7 0.8 0.9

“NFE = DM - (%CP + %CF + %EE + %Ash)
¥NSC = 100 - (%CP + %NDF + %EE + %Ash)
"Hemicellulose = NDF — ADF

“Cellulose = ADF — ADL

Table 3 Effect of sago palm pith substituted for ground corn in concentrate on intake of Thai Native goats fed with plicatulum hay.

items Substitution levels of sago palm pith
for ground corn in concentrate (%) SEM

0 25 50 75 100

Plicatulum hay

gDM/d 115.48b 114.73b 99.88b 157.07a 108.47b 9.53
%BW 0.75b 0.73b 0.69b 1.02a 0.76b 0.06
075
gDM/kg W 14.22b 13.72b 14.03b 21.08a 14.80b 1.13
Concentrate
gDM/d 305.40ab 323.23a 284.88b 323.33a 316.75a 7.53
%BW 1.92ab 191ab 1.86b 1.95a 191ab 0.02
aDM/kg W 38.12ab 36.82ab 35.980 38.23ab 37.58a 0.48
Total
gbMrd 420.89bc 437 .96ab 384.77¢ 480.40a 42522b 2.61
%BW 267b 2.63b 2.56b 297a 2.67b 0.06
0.5
gbM/kg W 52.34ab 51.93b 51.38b 59.31a 53.32b 1.25

Nutrient intake

oMl
o/d 395.18b 411.50b 359.74c 447.12a 396.45b 11.75
gkgw " 46.97b 46.88b 45380 50.69a 45.75b 1.23
CPI
o/d 41.40bc 44.55b 40.73¢ 48.77a 49.76a 1.10
0.7
gkkg W 4.91b 5.06b 5.12b 5.51a 5.72a 0.08
NDFI
g/d 218.29b 220.27b 193.76b 257.94a 215.04b 8.99
gkgw " 26.00b 25.15b 23.78b 29.03a 24.88b 1.20

a-c within rows not sharing a common superscripts are significantly different (P<0.05).



256

o o Y dll o £ o 1

wFunanisldigeluansii 1gsrAusie
Tuanmsdunaunudiainase “wilsy ninnseas
Trunalnguzuazinausinsdaslduaduns o ag
11 Table 4 wudn “Nisy~nannssies lsvaalilenu
FANUBIUNZI 5 NG laluwansnafiunig DR (P>0.05)
U s TnEnnsdenldaeainguity wilanad
a 1 a £ d‘l o
uardnluimagla  wud Huuslduanasiieszsiy

d g o s 2 X o
waluasiu 1glu A misiiaay Wesanite
Tuasiu 1ausznaudaamfiulawmsnnanuile 29 %
gagrmin A IndwAsaiusu Mends (2325 %)
(Brough et al., 1995) NXEmsINNselee anedalu
NITNITILNUY (L8N, 2533; Nocek and Tamminga,
1991) N34 Fuuuaaaslulamsaluidlulase Faq
(nonstructural carbohydrate, NSC) Tuszay L3 ARG
Winssiagls aeaniznistaslaaatialaanaa
(Hoover, 1986) LWSNEAN3YNaN UL AT efisias)
anetagla  (cellulolytic bacteria) ARANLHBIEAL
AuuNgA-AluNITINZ N LAAAY HlTledun
annstiay anganslulamsnetinasnidg asngls
Ay eafifuslnauseaslsison (TDN) wudn

dv ve v doy A 0 o g

wweldFuamsduinlditialuarsiu gnauny

WALINEAT 38 1 249-260 (2553).

fralnewn 0, 25 waz 50 % lnguziidaslde
(69.23, 65.36 WA 65.41 % MINAAL) THuAnsaiY
N9 06 (P>0.05) Ws N\mdmw:ﬁié’%ummﬁuﬁ
Midelussu "gnawnudnalnaus 75 % (60.23 %)
WA 100 % (62.45 %) aeineililel AU 1R (P<0.05)
lafansnnuanisdifleluddu 1predisingg
Tuansdunaunudalnauaseiunnlngusi
deeldnudn Buriseimgiides daasunsiia 5 nga
aifaanuuansinafunie 5 (P>0.05) usiune i 15w
gwnsduiildide- luddu 1gnaunudnatnaus
100 % Shanauaastilsumuiideslé (4.00 n/nn.
vmeinisuwnuedn) e EFue st
delusnsu "gnaunudalnaua 0, 25, 50 uay
75 % (3.36, 3.38, 3.57 uar 3.48 ﬂ./ﬂﬂ.ﬁ’]‘ﬂﬁ/ﬂ
WUnLAAN ANaaL) adneilde MAYnIe DR
(P<0.05) iilasanniBannnsiuldaalsiiugan
TuLszﬂzﬁu‘ﬁm\mfjwLLW:mjuﬁ”lé’%ummﬁTuﬁH
delugnsu ﬁ@imzﬁuﬁlu wa Tl ssiv
mmﬁ'ﬂ@ﬂiﬁmq lu ‘suzesBunnmilusadiden
faeaunsiie 5 ngu g denlndideeiu Tas
a¢flu199 15.60-18.74 n/nnsbwiinsunuean

Table 4  Effect of sago palm pith substituted for ground corn in concentrate on nutrient digestibility coefficients (%) of

Thai Native goats fed with plicatulum hay.

Items Substitution levels of sago palm pith
for ground corn in concentrate (%) SEM
0 25 50 75 100

Apparent digestibility, %
DM 76.05a 72.42ab 74.17ab 69.98b 73.93ab 1.49
OM 77.98a 74.47b 76.51ab 72.58b 76.45ab 1.40
CP 71.47 68.47 71.21 65.68 72.50 2.47
NDF 70.03a 64.86ab 65.95ab 63.93b 69.87a 1.85
ADF 62.37a 56.38ab 58.14a 51.50b 52.53b 2.40
TDN 69.23a 65.36ab 65.41ab 60.23c 62.45bc 1.45

Digestible nutrient intake, g/kg wo™
oM 36.64 34.86 34.60 36.70 34.95 0.83
CpP 3.51b 3.46b 3.64b 3.62b 4.15a 0.12
NDF 18.23ab 16.22bc 15.60c 18.74a 17.3%abc 0.73

a-c within rows not sharing a common superscripts are significantly different (P<0.05).
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Table 5  Effect of sago palm pith substituted for ground corn in concentrate on rumen fermentation process and blood urea

nitrogen of Thai Native goats fed with plicatulum hay.

ltems Substitution levels of sago palm pith for ground corn in concentrate
(%) SEM
0 25 50 75 100
Ruminal pH
0 h-post feeding 6.75b 6.97a 6.85ab 6.98a 7.01a 0.06
4 h-post feeding 6.35ab 6.40ab 6.52a 6.27ab 6.22b 0.09
mean 6.55 6.68 6.68 6.62 6.62 0.05
NH_-N, mg/dl
0 h-post feeding 11.19ab 9.17b 13.57a 12.26ab 11.07ab 1.06
4 h-post feeding 9.76 12.14 12.38 11.55 11.60 0.22
mean 10.48 10.57 12.98 11.91 11.31 1.35
BUN, mg/dl
0 h-post feeding 6.91b 7.08b 10.84a 12.51a 10.03ab 1.10
4 h-post feeding 9.77¢ 10.79bc 15.95a 15.70a 14.67ab 1.44
mean 8.34b 8.90b 13.40a 14.10a 12.35a 1.14

a-b within rows not sharing a common superscripts are significantly different (P<0.05).
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Table 6 Effect of sago palm pith substituted for ground corn in concentrate on rumen fermentation process and blood
urea nitrogen of Thai Native goats fed with plicatulum hay.
Items Substitution levels of sago palm pith for ground corn
in concentrate (%) SEM
o 25 50 75 100
Performance
Initial BW, kg 14.46 15.04 15.10 14.68 15.08 0.39
Finial BW, kg 18.44 19.00 18.00 19.64 18.76 0.51
Weight gain, kg 3.98ab 3.98ab 2.90b 4.96a 3.68b 0.34
ADG, g/d 44 . 22ab 44 .00ab 32.23b 55.11a 40.89b 3.60
Feed/gain 10.07b 3.88b 13.10a 9.20a 11.07ab 0.83
Feed cost"”, Baht/head
Plicatulum hay cost 23.54 23.39 20.36 32.02 22.11 -
Concentrate cost 395.05 243.85 206.55 219.12  200.82 -
Total cost 418.60 267.24 226.91 251.14 22293 -
Feed cost/kg weight gain, Baht 105.17 67.48 78.25 50.63 60.58 -
Carcass traits
Live weight, kg 17.75 17.35 16.45 17.35 18.45 0.66
Fasted BW, kg 16.85 15.78 15.60 16.35 17.28 0.78
Empty body weight, kg 15.40 14.18 14.44 14.94 15.51 0.63
Hot carcass weight, kg 7.60ab 7.40ab 7.15b 7.50ab 8.22a 0.24
Dressing percentage 45.27 46.91 45.60 4517 47 .65 1.41
Carcass length, cm 49.75 49.50 49.60 48.50 49.37 0.94
Carcass width, cm 23.50 23.75 24.00 24 .50 24.25 0.54
Loin eye area, cm’ 5.96 6.92 8.07 6.49 6.96 0.54

a-c within rows not sharing a commeon superscripts are significantly different (P<0.05).

YPrice (baht/kg): hay 2; concentrate containing 0, 25, 50, 75 and 100 % SPP substitution for GC 12.71, 7.41, 7.70, 6.60

and 6.13.
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