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Utilization of Pineapple Waste as Roughage Source in Goats
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ABSTRACT: Two experiments were conducted to determine the utilization of pineapple waste as roughage source
in goats. In experiment 1, eight Thai NativeCJAnglo-Nubian 50% crossbred male goats, 2 years old, with average
body weight (BW) of 37+2.33 kg, were used in 4CH replicate Latin square design. The goat was offered 4 sources of
roughage:plicatulum hay (T1), pineapple waste (T2), plicatulum hay and pineapple waste at the ratio of 1:10 w/w (T3)
and plicatulum hay and pineapple waste at the ratio of 1:20 w/w (T4). All goats were supplemented with concentrate
at 0.50%of BW on dry matter. The results showed that the apparent digestibility coefficient of the dry matter, organic
matter, neutral detergent fiber and total digestible nutrient (TDN) of goats fed T2 and T4 diets were not significantly
different (P>0.05), but higher (P<0.01) than the group fed T1 diet. However, crude protein (CP), nitrogen free extract
(NFE) and acid detergent fiber digestibility of all groups were similar among treatments (P>0.05). Nitrogen retention
of goats fed T3 diet was higher (P<0.01) than the other groups. Average ruminal pH of goats fed T2, T3 and T4 diet
(6.69, 6.69 and 6.6, respectively) were lower than that of T1 diet. Ruminal NH,-Nconcentration of all groups ranged
from 6.07-9.91 mg/dl (P>0.05). In experiment 2, sixteen Thai NativeCJAnglo-Nubian 50 % crossbred male goats with
average BW of 18+2.84kg, were arranged in a Randomized Complete Block Design with 4 replications and 4 groups
as following, plicatulum hay (T1), pineapple waste (T2), plicatulum hay and pineapple waste at the ratio of 1:10 w/w
(T3) and plicatulum hay and pineapple waste at the ratio of 1:20 w/w (T4). All goats were fed roughage ad libitum
and supplemented with concentrate at 2 % of BW on dry matter. The experimental period was 90 days. Feed intake,
weight gain and growth rate were not significantly different among treatments (P>0.05). There were no significant
differences (P>0.05) but feed conversion ratio of the groups fed T2, T3 and T4 diets were higher (P<0.01) than the
group fed T1 diet. Ruminal pH and NH,-N concentration were normal range.

Keywords: Nutrient digestibility coefﬁment rumen fermentation, performance, pineapple waste, goats

unid

flaqiiuiunlgnigemsdniiauauiianag
ImﬂL@quwuwlumﬂimeﬁ\amu’lumLﬂuwuwﬂ@ﬂ
819N LAz T u TNy u@nmnumqqmm@
U RFAUTTNTINRBUNNATNUE - N T8
= o & a 2 o v
Wra3dnTaniiFunutasinlvdaunsveny
Tadisanaguduiaesunevsala AauinemnIng
AL AMND1 N LT RADUAA NN N UNTBUNT
dndlaunsdaunreunvnggniatfaqiuinensnsi
agll dil’ ¥ o A o
wealailalatddsnasresdulzsnainlseany
graunssNAutindulreauazdulysanseileq
W uanmsusuiaelaiiatuwnivane sy
NARRUIZANTNINNTUAR (AR, 2547) d21n15 1
X o A v = a o
RewnefalAaudneties GaAmuaIsduLlzan
dsznaudoadausiieae wWasnsiudng dousio
dauana wnunand (14) wasiFile vetlduilyenls
nanansalilszann 3,870 Alanin lnendulysn

wilinantiniszannt, 754 n3n Waduilsgilazil
VALNALseinns1,228 NN (ANTRWAZADLY,
2537 g19lpsanmn, 2547) A9UUE1UNLAELAAD
yasdulzsamnldiasaunzazilun1aasnnileaes
A9 MM TN LN AL NUNTRN NN IERTwazLTlu
neldiAnanaInTsIugRAIUNITNL AT LAY
A Y a 6 o 6
wiaenWnanesiinalselen dnglszatdves
XA = o a £ ' o
ANsNAaRIRiNea AN dNssAnanisseslsaes
Tnauz aunalulasiaunszuaunisudnlunszmng
gy P3nnunisiuls nasasniiuinasune
X 4 - e od
anuaniudesine-uasinayienw 50 wWasidusn
Tasuammranresdulzsaduaiunsneny

A8n19ANE
=3 k73 = o |
n9AnENg M AmaeresduL s saTiuenung

MﬂqUT@QLszﬂﬁ‘xﬂ@Ug\lqﬂ 2 NINAABI NNTNAAD
A ) A =
n 1 61."?1LL‘WiQﬂﬁ\l@NWuLN@QiWﬂ-LL@QIﬂ@HLUﬂu 50



KHON KAEN AGR. J. 39 : 399-412 (2011).

wWefidusmnad angilszunn 2 T 41uou 8 6
umiineds 37+2.33 Alanfuiganinanysnd
& \ A o o
waalsanaziunisandagulsatniaziinles
WAZABLAN INUNUNIINARBILULABFAATAUN
N1d1maneaR3a (replicate latin square design)
wthuneiii 4 nguejay 2 dlnEnNguNIINARLIAD
21 UlALn 1) W WALANYANWI 2) At
WanaeedulyIndn 3) WAz 4) WEINRLANTYAN
wiNMNTUATAaa9d L snan 1 UERIN4911:10
waz 1:20 Tasinmingm MNAAL YLAUADTD
ﬁuﬂ:m%mﬂ‘ﬂimu@mmmﬁmﬁuﬁqﬁuﬂ:m
warduilrsanszilasanndaudnguns dsznay
v ] 1 = = U % 1
AoEdIUse AR WaenFudne §auul §1uana
LNUNANY LasiAmieresdulzsn mia@fgiu
Qunatafndn aaueiuisdulsznauday
. . S X « .
d1q9Tnade nandawaes nantaluNanlnas

!O’ o A al A

113571 1NABWNY bawAaLEaNWedmy Wasnues
11 WazdnRueA 3 Windu 46.99, 12.00, 37.50,
2.00, 0.50, 1.00 waz 0.0012 Alaniu MINAAL
Hlisfugan 15.82 wefidusuesinguits sziy
wasuldissTaaild 2,900 Alawnasinesing
WHIAE1UT 1 AlAaNTN TINTIAINANNFADINT
aaunzNuziinlang NRC(1981) Aautidndidn
NAABINIAANEsNauanLaznenane lulae 4
gnananendbanafiundu (lawnau, Idecitn®,
The British Dispensary (L.P) Co., Ltd., ﬂ'a‘?;LVlﬂ1V1?;l)
1udm9n 1 Hadanssetinuminga 50 Alansu anwdn
TRanils @wasunzynaalupanimanlulsaizau

X o 9
LULENARANUIY 8 Aan Mnanlunisvmaasy 80
Julpguivaanily 2 svasaail A svezimzeN
nInAaes (preliminary period) tudaeiieln’led
WNEHAMNAUALAUBIMNINAABILAZNINNARD
o o . X . o

srazilldingn 14 44 Tasasaunzlupandamen
UulsaFauluuENNUIUIAABNNF 19X 819X g9
0.8x1.2x1.2 AT NO9UHN §981UTUENY BATHS
2L anaInty Eseesiaainisiase 10 du
aaniuguunzidiaaslunsmasasnistias

401

16 (metabolism cage) LLUUﬂﬂﬁuﬁﬁmu’]ﬂ
N3IxEN9x49 0.4x1.25%0.8 A3 T FaRMNTUAY
ﬁq{i’mgﬁmuﬁmmﬂ@@ﬂmnﬁu delfunsdingg
diusaneuniaivdeyaass Wuneivamnameny
e fuRiLALLEINaN NI 0.5 %a0einmiin
A (Andludnguii) Tvavnsduas 2 AaRe 1987
08.00 LAz 14.00 u. Ineldunziueunsdunan
30 un#t NN waziNa TR
Brnasenmnsfiliuaz Bunaemsfivaslug
L%qmﬂqnﬂiuﬁ@uiﬁ@ﬁuﬂiﬁfam’@”l.ﬂLﬁﬂmﬂ?‘mm
aafinul dreanday

sepviiudaya (collection period) liiuny
TFuansmNngunaaadus i mIveLLies
90 % vavtunnunisiul@eanunlutaal s
el N Aua NI AR N AN TR
Wanvnsiuay 2 Asslunan 08.00 WAL 14.00 1.
wuyakaraatoviduszazioan 5 94 TaeAy
Fanualulsazd (total collection) waylwiud
6 nasanifivyauasiaainzudoaafiufaetna
LDAUNAIRINNILNITZENY (rumen fluid) iesnn
Anulunsa-AnuazAtAnNdndueaanan Tl
Tulmsiau

nmaaesd 2 Mdunsgnuaniuiiedlne-
waslnayidion 50 wlafidudinay angilsvan
11 Faus19116 Ftnuiinieds 18+2.84 Alaniu
fganinanysaluiaussuard1unisdndndu
TsatnuazinidesuazaetauLaz i danens
Aeuankazn1glunaunITNAAe LT ULAITY
ANINARBST 1 NINARBILLNETTNTTIN AN
UINAIINILHUNIINAABILUY randomized
complete block design Iagiuiiaunziilu 4 ngue az
4 galenvnedall 1) ﬁﬂj’]w&mmﬂ@fuuﬁq 2) LA
wianaeaedulyendn 3) waz 4) mj"nwalmwmﬁu
wisTaniuAsvaesesdullzsalusmangau 1:10
waz 1:20 Tnenirmingnaudnd wweynnau s
Fuamsdi 2 %aeeunmting (Anluinguis)
grsa1nisduiaoutlsznavuazinrusinilau



402

Aamaaeddt 1 Aesunslunendafenuulsadou
LLuum‘ﬁmmmﬂ@ﬂﬂf’hquqxzﬂq 0.8x1.2x1.2
AT WA ALABNT AT FI8NMNINEN UL AL S
annsduLenanni Tenvsventfuinazlsy
ﬂ?mmmmﬁumrmﬁwﬂﬂﬁaﬁLﬂgﬂuLLﬂmMnn
2 dlnilfamanentuaze s tutuas 2 Ak
A81981 08.00 LAY 14.00 4. Sharanlifiunaan
an Mdrzazinainimaans 90 41

[ g
NTINUABYR

dl o K dl v %

nInAaedn 1 Tuindiuinensiliuaz
21IMABYNTU wazduiiufaat eI
iU Ingutiadly 2 douw doun 1 Fadauinudo
aunguund 100 asAradaailungn 24-48
doluaiienilefiduiaasdnguiia doun 2 vinld
aungnmnd 65-70 asAaaifeailungn 24-48
dalus wdnhluai upzinsawe 1 Jadwns
WeadAsziasALsznaunaai liusaetnsemg
dunnafiinanemsagniadnlidnfuudaduiiu

«

fanensanaatszinns 200 nfuie 1 AiAne
asAdsznaumaniiin uaziufindvidnygad
FupenunaualuLAas s 5 filugaad
naulieinis guiiufetinayaganiiadu 2 dou
Ao doufl 1 dszunns 100 nfaninlueufigimad
100 aeAmaFaalunan 24-48 9ol Lileun
wefidusasTnquieasyaan daufl 2 dezunns
20 Lﬂ@?’L%um’*ﬂmaﬂm’fwumﬁﬂﬂfauﬁfqmuﬂﬁ
65-70 asrnumaiiaa e 24-48 Gl ldna
finmnearldazanaunsy 5 fuianguanass
il Fmatihayaustlrzunm 300 nfu udath
TuARUAZUNIINA 1 DadmAT [eRIAIZT
p9ALlsEnaunIaAl
Aunazifuiiniliunsdagnosiduaanan
Famualuusarudnuo 5 Julugeadanauls
anwns IneldgananafniAunsadafdnidud
1 Tuans (1 M H,SO,) 1Buams 80 faAanT e

LAWINEAT 39 : 399-412 (2554).

Wlaaaslanwidunsa (pH<3) \iatlaaf
negaydelulpniauilesanianssusesqdurisd
udainnsguiuldlseunn 20 wWafidusaes
Tagnashoun ulSlugududeiifignmgd 20
BNANTATEE MANAINLIAUATL 5 FULA9AgUN
fmmammLLm'@:ﬁamuﬁuzg'u%ﬂﬂ;”\iﬂa‘:mm
suwlefidusresdagnazsianun ldzaminldly
rg‘jLLﬁLL%qﬁfqmmﬁ 20 peAnTadEa ieRAT
wideafidus lulnsiausall iusednsaegman
annszinrguluiugaineredLiazIve LN Aaes
nauldanmg (0 ‘ffﬂm)mwﬁﬂﬁmma‘ 4 Falug
Taeld stomach tube 91U vacuum pump guifiu
U304 100 {adam? WNTar1Asdunse-
aneiuiilneld pH electrode wazduiiuiFunms
60 Nananslduanaannizning 100 Nadams
Win 1 MH SO, 3n1ms 1 Hadanssaveingd
ANNILINNZINU 10 NaddRT Lﬁwmmw‘hmu
vasqawid Wulluguduisfigumnd 20 e
adsaietin T uiwnes (centrifuge) fag
ANNLEY 3,000 ausiewWl Wuan 15 wdliiy
wen1zdaula (supernatant) Uszunod 10-15
fadans dnliiuldlugduduiegungd -20
pernaidud iednmsirnueslile lulasau

n1s3iAsziesAlssnaunIaARTaaun]
WALANY AU AAeIRId ULz AR MRS
vesfuzsnganume A aNLEs a1ty
ya wazilaannz Tnadnseidnguis Tushusan
delasan luTusan wazidn Faeds Proximate
analysis (AOAC, 1990) JLATIeWHTLTAa
anluaglas wardntusaeibaee Goering and
Van Soest (1970) uazdinsiziauanluie-
lulnsianlurasmatainnszmnzgmulagldnig
N&UANNAZNN9789 Bremner and Keeney (1965)
vhdeyaduilszdniniseen|faadlnmus Tnausi
daeflFeon Panndnausiidenld aunalulnsiau
Arruiunga — Ansiazwanluie-lulnsauly
NILNITINUTBILNE NLATIERAINL LT



KHON KAEN AGR. J. 39 : 399-412 (2011).

BNLLNUNIINAARY 4x4 Replicate Latin Square
Design wasfTeuigurAedalangda Duncan's
Multiple Range Test (DMRT) (Steel and Torrie,
1980)
~ o = PPy
NINAARIN 2 TUNNLTNIUIUNIN WAL
& o A o aa %
21MIWMABYNTU e AW BN BTN
Fahuinunsidinaugn 2 e uazivelvineiy
1 Y & o a
lunrldiamnaenesduilzsalulnzseaziasny
WulAkas a1 lERLUIUNe 90 SULAUARDY
ﬁuﬂ:im%ﬁamﬁiaﬂa:mummﬁﬂ‘luﬂiszwnguu
= 3 ] | 1
vigald AagldAnEANTILNgA-AN a9 adwAaT 11
NIzINEguluTaangan 45 Ju uasanlanuA
o . . 4

waeresduilzanliludouazileduganimaaes
90 Julaeldigniamiieunimeassi 1 rdeya
nsnula ansnisasiule dmnenisilasy
vl utvinga Az lslsaunis
LRUNINAABILUL RCBD LazilFauiisuaAiaas)
1A&A3 Duncan’s Multiple Range Test (DMRT)
(Steel and Torrie, 1980)

NANISANBILATIANTOL

ANBULNNNENINLAZRIALSENAUNINAN
YRIARURD IR UL T ALATRIUNSTAY
ANANLTIUNTA-ANTRLAEHUARIRF UL LA
atlseudng 3.70-4.30 TaedAadeinty 3.76
< v o , ¥ a o
(Table 1) @aluualduAINIMYINELANYAN
wafuAUATmanasdulzenludmnagdan 1:10
WAz 1:20 tagunmidn (3.94 Waz3.85 ANNAAL)
aei4laARA1IANNLTUNTA-AN9TRIBINITUENY
149 3 ﬂ@juﬁgqndwﬁWﬂQWuLﬂumm-mwmmmuﬁa
1994U1zsaNIeUlAAUAT (2547) FailAnag
95199 3.20-3.40 LAmuAareddulzsnluanin
PA&nSAU (as fed basis) HinQuis 13.63 %
IR AeaAUINEaNIUL9RTEANARAT ALY (2551)
Aa ' e A a \
ARAWINAY 14 % wazidlanansaundludsenay

403

NIBANLILF TR UTINLGN asvELIRS 4 nax
HAeine7 Indimeariu adnelsfinin Tshusanges
\AVAaTadL LI NN ARe ST ANAININ
FILIUVIAUAN (2547) WALATTANAUAZALE
(2551) GeilAnwinfL 6.00 WAy 6.95 % ANSL
a1l NI ZAN BT L ATMARUR9d LY TR
ﬁmmmesmﬁu‘imﬂﬁan‘iuwm@ﬁ@mmLm:rmﬁfﬂ
m@qzﬁ”uﬂ:mmmmiwmmﬁ (58.08 %) ﬁﬁﬂqandﬁ
909 A32ANA LAZANLY (2551) (24.22 %)

NsNAARIR 1
Anlsz@nanistaslanadlngus

durlaz@ninnsties|Frasinquile Suvidadag
Lrfiad wazinTusites|daou (Table 2) Wu9n
uneAl A A eresdulvsauazuneild
Funnf AR ANYEN LT TN LA IR DT
futlesnludmsndan 1:10 way 1:20 Tastinwin
fanldunnsinaiunieadis (P>0.05) wsiganan
ﬂzjuﬁiﬁﬁ*umjﬁw&mmz%mﬁq (P<0.01) @9
Autsz@nannstaslFrasllshiusan lulnsaun
GREIIE LLm'ﬁﬂTquI@mmm%\i 4 nqu
TduAnA19iuNI1940A (P>0.05) 49AARRIAY
N1sNAaBsTeY Costa et al. (2007) finudnnasld
WAEaeasdulssaunuvnjuie Coast Cross
100 e fFumiulnaIaIm Ine U IaauN NG
s el sl 19.20 Alansu Bialsien
nstiaslAraedmguits aunsedag Tulshusaw
LmzmﬁqLﬁﬁ@a’@;qndﬁﬁmmwﬂm 0, 33 LAY 66
iwlefifusl Fsannnantmmagesiionalulu g7
neteslfradiulnnaui-landunings ifasann
naeaesdulsallulnsiaunTiendunsn
safuansllansmideel@luBunnmnn doels
qauvEe lunsvnzguils@ninwluniseas
deluldguuazinlinistesldaasemsgedag
(Costa et al, 2007)



404 LANEAT 39 : 399-412 (2554).

Table 1 Chemical composition of the experimental diets (DM basis) (Experiment 1 and 2)

) - Roughage”
Chemical Composition Concentrate
T1 T2 T3 T4

pH - - 3.76 3.94 3.85
DM (as fed basis) 87.41 13.63 22.77 17.50
DM (on air — dry basis) 90.56 95.81 93.47 93.81 94.32
oM 93.95 91.73 93.28 92.75 93.17
CP 15.82 3.01 5.22 4.60 4.75
CF 8.41 34.98 33.06 34.50 35.01
EE 6.04 1.27 1.91 1.72 217
Ash 6.05 8.27 6.72 7.25 6.83
NFE 63.68 52.46 53.08 51.92 51.24
NSC? 41.29 14.02 13.55 14.42 14.37
Fiber 8.41 34.98 33.06 34.50 35.01
NDF 30.80 73.43 72.59 72.01 71.89
ADF 16.66 61.38 58.08 57.94 56.33
ADL 3.21 4.59 5.79 7.26 6.56
Hemicelluloses” 14.13 12.04 14.51 14.07 15.56
Cellulose” 13.45 56.79 52.29 50.68 49.77

"T1 : Plicatulum hay, T2 : Pineapple waste, T3 : Plicatulum hay and pineapple waste at the ratio of 1:10 w/w
and T4 : Plicatulum hay and pineapple waste at the ratio of 1:20 w/w DM = Dry matter, OM = Organic matter,
CP = Crude protein, CF = Crude fiber, EE = Ether extract, NFE = Nitrogen free extract,

?NSC (Non-structural carbohydrate) = %DM-(%CP+%NDF+%EE+%Ash), NDF = Neutral detergent fiber,

ADF = Acid detergent fiber, ADL = Acid detergent lignin, 3/Hemicelluloses = NDF-ADF, 4/Cellulose = ADF-ADL

Table 2 Apparent nutrient digestibility coefficient of goats fed with pineapple waste (Experiment 1)

Apparent digestibility (%) Diets SEM
T T2 T3 T4

DM 56.29b 69.39a 63.97a 62.15ab 1.79
oM 60.12b 69.66a 66.89ab 63.85ab 214
CP 53.17 59.58 54.73 52.32 2.9
NFE 63.51 70.72 69.29 65.39 2.33
NDF 52.95b 64.47a 60.95ab 56.94ab 2.01
ADF 43.29 45.15 50.90 43.27 3.19
TDN 58.07b 67.74a 68.58a 66.26a 1.56

*29 Means within the same row followed by the different letters are significantly different (P<0.05).

SEM = Standard error of the mean (n = 8)

"T1 = Plicatulum hay + Concentrate 0.5% of BW (on DM), T2 = Pineapple waste +Concentrate 0.5% of BW
(on DM), T3 = Plicatulum hay and pineapple waste at the ratio of 1:10 w/w + Concentrate 0.5% of BW (on DM),
and T4 = Plicatulum hay and pineapple waste at the ratio of 1:20 w/w + Concentrate 0.5% of BW (on DM), TDN
(total digestible nutrient) = DCP+DCF+DNFE+(DEEx2.25)
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Table 3 Digestible organic matter and digestible crude protein intake of goats fed with pineapple waste

(Experiment 1)

Diets"
ltem SEM
T1 T2 T3 T4

Digestible organic matter intake
g/d 311.91c 328.77bc 430.25a 377.45b 4.32
alkgW *"/d 20.83d 21.91¢c 28.53a 24.66b 0.06
Digestible crude protein intake
g/d 21.78b 27.42a 28.68a 26.67a 0.26
alkgW *"/d 1.44c 1.84a 1.92a 1.74b 0.008

**>9 Means within the same row followed by the different letters are significantly different (P<0.05).
SEM = Standard error of the mean (n = 8) 1/T1, T2, T3 and T4 as table 2
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Table 4 Nitrogen retention of goats fed with pineapple waste (Experiment 1)

Diets"

ltem T1 T2 T3 T4 SEM
Nitrogen intake
a/d 6.57b 7.67ab 8.57a 8.33a 0.33
alkgW *"*/d 0.44c 0.51b 0.57a 0.54ab 0.01
Nitrogen excreted
g/d 5.76 6.50 7.07 7.38 0.41
alkgW *"*/d 0.38b 0.43ab 0.47ab 0.48a 0.02
Nitrogen excreted 87.62 84.51 82.33 88.63 1.54
Nitrogen retention
a/d 0.81c 1.17b 1.50a 0.96bc 0.06
alkgW *"*/d 0.05¢ 0.08b 0.10a 0.06c 0.003

#*¢ Means within the same row followed by the different letters are significantly different (P<0.05).

SEM = Standard error of the mean (n = 8)
'/T1, 72, T3 and T4 as table 2
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Table 5 Rumen pH and ammonia concentration of goats fed with pineapple waste (Experiment 1)

Diets"
Item SEM
T1 T2 T3 T4
Ruminal pH
0-h-post feeding 7.01 6.93 6.96 6.98 0.05
4-h post feeding 6.73a 6.45b 6.41c 6.35d 0.001
Mean 6.87a 6.69b 6.69b 6.66b 0.03
NHS—N, mg/d|
0-h-post feeding 6.94 7.00 6.30 6.07 0.76
4-h post feeding 6.48 9.35 9.38 9.91 1.54
Mean 6.71 8.18 7.84 7.99 1.06

> Means within the same row followed by the different letters are significantly different (P<0.05).

SEM = Standard error of the mean (n = 8)
'/T1, T2, T3 and T4 as table 2
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Table 6 Feed intake of roughages and concentrate in goats. (Experiment 2)

LAWINEAT 39 : 399-412 (2554).

Diets"
ltem SEM
T1 T2 T3 T4
gDM/head/day
Roughage 111.34 151.45 230.67 194.11 26.57
Concentrate 428.62 421.90 446.15 417.02 10.80
Total 539.96 573.35 676.82 611.13 32.24
gDM/kgW®®*/head/day
Roughage 10.84 14.87 21.89 18.50 2.54
Concentrate 41.61 40.51 41.34 39.86 0.57
Total 52.44 55.37 63.23 58.37 2.55
% of BW
Roughage 0.50 0.69 1.00 0.85 0.12
Concentrate 1.91 1.86 1.88 1.83 0.03
Total 2.41 2.55 2.88 2.68 0.11
T1 = Plicatulum hay + concentrate 2% of BW (on DM)
T2 = Pineapple waste + concentrate 2% of BW (on DM)
T3 = Plicatulum hay and pineapple waste at the ratio of 1:10 w/w+ concentrate 2% of BW (on DM)
T4 = Plicatulum hay and pineapple waste at the ratio of 1:20 w/w + concentrate 2% of BW (on DM)
SEM = Standard error of the mean (n = 16)
Table 7 Performance of goats fed with pineapple waste (Experiment 2)
Diets"
ltem SEM
T1 T2 T3 T4
Initial weight (kg) 18.25 18.10 18.60 18.20 0.42
Final weight (kg) 26.48 27.35 28.85 27.45 0.81
Body weight gain (kg) 8.23 9.25 10.25 9.25 0.71
Growth rate
g/head/day 91.39 102.78 113.89 102.78 7.90
g/kgW"*/head/day 8.96 9.89 10.53 9.90 0.64
Feed/gain
air-dry basis 5.96 5.67 6.15 5.98 0.88

** Means within the same row followed by the different letters are significantly different (P<0.05).

SEM = Standard error of the mean (n = 16)
/T1, T2, T3 and T4 as table 6
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Table 8 Rumen pH and ammonia nitrogen concentration of goats fed with pineapple waste (Experiment 2)

_ Diets"
Attribute SEM
T1 T2 T3 T4

pH (45 days of experiment)
0-h-post feeding 7.00 6.80 6.90 6.78 0.10
4-h 6.03 6.10 5.98 6.13 0.08
Mean 6.51 6.45 6.44 6.45 0.07
pH (90 days of experiment)
0-h-post feeding 6.85 6.60 6.83 6.75 0.08
4 -h 6.33 6.18 6.28 6.40 0.13
Mean 6.59 6.39 6.55 6.58 0.07
NH_ - N (mg/dl, 45 days of experiment)
0-h-post feeding 15.48 17.58 14.47 15.18 117
4 -h 19.29b 22.96a 16.54b 18.58b 1.1
Mean 17.39b 20.27a 15.50b 16.88b 0.90
NHa— N (mg/dl, 90 days of experiment)
0-h-post feeding 13.04b 17.52a 12.86b 10.54b 1.19
4-h 15.90 16.42 13.40 12.86 2.23
Mean 14.47ab 16.98a 13.13ab 11.70b 1.47

*® Means within the same row followed by the different letters are significantly different (P<0.05).

SEM = Standard error of the mean (n = 16)
'/T1, T2, T3 and T4 as table 6
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