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2 DUHERE A DA I E BN A RACE PR FE N LF e th A E E A - =R 20 B-139 43.5 kg
F P B FRIAIRE A =E T Rl 4 4 > B4 S BB S AR 56 H - BIRE(KIR NRC (2007) E&EHFZEHRICK = 0
10 ~ 20 57 30% ( 825 ) B RAAVIUTE SR FaE E5URaTHE - G H TOoRF IR » MIERZE - WU Bk
fk o BRFRACLEUARER R ERZ A ~ Rk o TR ROR ERaRY U - 0 S BRdt R - FEFREES 20 — 30%
BEF-HAEAMRET 2 — 3 38 5 BRAT 0 — 30% M FHAfiE > 4 HFEE HZYEREE 75 132~ 1.41 - 1.25 £ 1.21
kg - EHIGEANTHIF 137 ~ 177 ~ 148 J 156 g > FARHEHR (SREE /BE ) 777505 9.6 ~ 8.0 ~ 8.4 1 7.8 - A0
A AHAY [ 3 2 B e R R B R s Y IR AVREES - BRI 17% B 16% - B EHLatBall 4 IS
R R A NEZ AL T — (8 4 x 4 FL T J7slle - & 14 B EAR 2 HESERRE 1.5 — 3 /NFETTRE N EYH#
B BT RfEERE S EE R 0 ~ 8 ~ 16 2724% - JM(LuUBRes BT - RREPIiaEE 8 — 24% PR8N
4 ¥ EFHIMEREYPHREE pH - FREEAIEEVEREIEE T R 6.09 ~ 15.2 mg/dL F 112 mM - &R & AT ERES
REUR > AR E R LLE BAFEIRIACR - S BR B EIREE - (B e E AR EIE - ERNAVEBRIRE
T ERAEE ol B R A R SRR o el AR 10 — 30% A5 > HORE R -« GRHEIRR R AOR Al i) LUE
AR -

B - BT BTRRAENLLEE ~ SEE - REAL
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B =iz VB B B & (dry matter intake, DMI) ~ 1 85 B B0 5 B EZ 2 ALpE > 0 HUZ TPE4E4E (neutral detergent fiber,
NDF) » HARM:E 28 Ry REfEOR 78 57 AYE B EE) 7 (Grant, 1997) « 2RSS I GaRHRERLE AN R T 5 o
BAHEFER A6 T2 22 (Woodford and Murphy, 1988) o Bl EEYI4E4ERIYER AR EL EORHZ B [E] (Zhu ef al., 1997) > HEk:
iy N H A s (Firkins, 1997) © Zhu er al. (1997) f¢ Grant (1997) #d545H - DARIZEY) SR QAT T80 7> Sl
Yo BV EREEAERSE AR ZEE - B IS RS R T S AR R E S B
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4 ABfRAEEE I ROA T ZE B S R BR E Y SRR A B > e AR RV R > ME'E (crude protein, CP) 73 7F{E 18 —
30% ~ fHASHT (ether extract, EE) 1 — 12% ~ FH&&4E 7 — 18% (Aregheore, 2006) - fi-Ffi8E HE mEE - HFEBIRETA
60% J& > #5835 75 (9’8 (Sriskandarajah and Komolong, 1987) » {488 & i 64 E & 4 22.4% (Mondal ef al., 2008) »
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R 10 3 AR O0 (E4T Fy 90% + ECHBT s (B A T 53 E i R A 22250 (Mondal et al., 2008:
Heuzé et al., 2015) » HEafEANNIEET-F0A BIT 08 D28 0 5 £/ NEHY rTI U a8 S 25 118 & (Galgal er al., 1994) < £
FHROAE IR ORI SO 2 A IEEAVRCE - WA R E R (Aregheore, 2006) ~ 45558 5 MU EYE H B G
R (Galgal et al., 1994) RN HBSEE (Hennessy ef al., 1989; Gulbransen et al., 1990) ; 1528 EE RERUT A4S
HARNN 1.8 kg A& 2 AT {0 2 L &3 i1 70% (Mclntyre, 1973) - Fo = 6AIEERE AL - DAoh 8 = e HOm B
(medium chain triglycerides, MCT, Cg, — C\, 8¢ Coo — Co) B HFEIEERE S M HIaAEH L+ 2 A S L fI
A FERE (lauric acid, C,,,) » AR KITEREFHE (Virgin Coconut Oil Book, 2003) » AIRE S sz Z 5 H (UH#HERET - 78
if Ehrlich ef al. (1990) )b A4-5Ents H 6REA 2 3 kg Wk BA B2 2 - BIROMIAL T Bnss R E8UR - dafaain 8% &
24% T > R EFEARER - AEAERKABERYRELR T - B ERFHEATREZLSRE » D
AT F EHIREf0 » AT LSE hi=E AL R SRR = & - SRR EER R (C ) 28 @ A A ma iz
& HEEHVRIN (EREFZENY 24% ) e BRa s (J5% » 2016) - SrotERitEREREH - irfE
—IE 0] FHEVEAREE IR - (HE A R T IR -

RO TR B A - DU SIS Tk - K TR R B A 75 A B AR
FaakEh - HREEEM N BN LA A AR 2 B ERIR - SR DUE S FE B e NIl
==l ol =2
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AHBNTHEEEZ R G FENBATEREERTSET  SUBEY 2 ER - REE RN E S EES
SeFrE BRI E H NE D EH B 5 98035 SRHEEIOEIER -
L et
AR AR E HARE A SRR I 58 28RS T (completely randomized design, CRD) - BEf=2ASH 35 kg LL
AV FERIRE A SESE 20 BH - fRESEE MR YRR 4 4HERET - AR At R Tf 0 (HHERAH) - 10~ 20 B 30% HY
T FAAEEHE (EERERZEL ) - HZAL R BN EslBRDL—(E 4 x 4 111 T A& BRfrT > 4 AR S P e iz AL B A
& o RITR i Tor 0 (HHIE4E ) ~ 8 ~ 16 B 24% HIBRT-fAEHE -
S EREIIREL 725 NRC (2007) AL FEBRFBEIME > MAFAERIEEHEREIERC TR LG 40 kg »
HIME 150 g (Y& &R T AR > SIRAHATIREHRLY 40% AR ~ 22% HIBIEY) K 38% BTk — K EMESER
BHER (525 > & 1) BEES A TRF IR R ERZE - BIEYE 2 AW + TR FRHE (10 ¢ 1 614
B~ REFRMLRERRY - H27 L ER R baln 2 GIRRECTHC & 2016 Sl AL F b FHfaaristss - DIAGE 60 kg
HEE 3 kg e HIEE 52 g (LI FEBHRE HALE - HIRMHETRELY 42% IS - 14% BURIEYI R 45% HY
Tok — REESEE R (FE% - 2016) -
SR PRI IR -t > DAHCEUACH IR AH AaRE o B0 o [ RZ 5 ~ FORBUREAARY 7 200 A GTHE P HYES
Rt >[I 3R S5 A B RR A 2 1 BRG] OR (L& 57 (total digestible nutrient, TDN) » (& EREAHAT
1L shBREh) s e a e
() RESFEEREESS -
EERHLEAET - SEEE R N HERR R R T o SRR H 2R AR - 20 B2 EHY
TR R R A TR 43,5 5.6 ke - THIFBE 233 12 H -
RIS 4 4 > AL S T - BERRRIAREIY 56 I - (N 2 (MEIH R B BINOK -
BREA R EEAE - & RO S R R A R AR R IR, - B H oy TP 2 REReE > B 81 00 £
e HERETEHY 40% KT 3:00 £2(E 60% - Bl & g E R EF K H AR S35 2 g - (0 H LA
BB RIRIEERT S - 10% > DUEER - sABREIIRERATNF - SLDUKIFFFEURAEERY 4 THERR R (R 1 HY
ToRFIR ~ BERZE - BUBRE IR ISR ) - BAFEEERE TS T TR -
(i) FZA R bathe -
DL 4 SRR B P Hz AL T — (8 4 x 4 L T U7k HEREARFR O 4 AR R - PRI E 3 —
4 il - BSEELY 65 kg - FEFBEEHEL REAFHER - EREHWEE - SMA | (E6E & EEEoK
i AT 14 A 12 FBE - BT F A 48 /NIFER RIS 9 » T pH - SRS (ammonia
nitrogen, NH,-N) E2fEZ 4 H5H7j% (volatile fatty acid, VFA) &1L -
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Table 1. Diet formulations and compositions in copra meal feeding experiment fed to castrated Alpine goats (%, DM basis)

Addition ratio of copra meal in diets (%)

Items
0 10 20 30
Diet formulations, %
Corn silage 333 33.2 32.8 32.5
Pangolagrass hay 7.2 5.7 4.2 2.8
WBG-+corn (10:1) silage’' 5.7 5.6 5.6 5.5
Grain mixture: 53.8 55.5 57.4 59.2
Corn, ground 23.0 18.6 14.2 9.8
Soybean meal 11.6 7.9 4.3 0.7
Soybean hull, pellet 8.8 8.7 8.7 8.6
Wheat bran 7.3 7.3 7.2 7.1
Copra meal 0 10.0 20.0 30.0
The others’ 3.1 3.1 3.1 3.0
Diet compositions, % --- calculated from ingredients’ analyzed values, except the TDN
Dry matter 51.4 52.0 52.3 53.1
F:B:G’ 40:22:38 39:32:30 37:41:22 35:51:14
Total digestible nutrient (TDN)* 71.1 71.0 70.8 70.8
Crude protein 16.1 16.0 16.7 16.7
Neutral detergent fiber 39.5 43.3 44.8 47.8
Acid detergent fiber 223 243 24.9 26.8
Ether extract 3.74 4.83 5.38 6.59
Non-structural carbohydrate 333 28.3 25.4 20.8
Ca 1.00 1.01 0.92 0.93
P 0.44 0.47 0.47 0.49

' Silage of wet brewer’s grains and corn meal mixed at 10 to 1 fresh weight ratio.

* The other ingredients in the grain mixture included salt 0.52%, limestone 1.05%, vitamin premix (each gram contained
10,000 IU of vitamin A, 2,000 IU of vitamin D5, and 55 IU of vitamin E) 0.72%, and mineral premix (each kilogram
contained 10 gm of Cu, 10 gm of Mn, 0.2 gm of Co, 40 gm of Zn, 1 gm of I, and 0.3 gm of Se) 0.78%.

F : B : G indicated the ratio among the long forage, by-product and concentrate in diet dry matter. Copra meal, WBG+corn
silage, soybean hull pellet, and wheat bran in diet were categorized as by-product.

* TDN values were adopted from the Nutrient Requirements of Small Ruminants (NRC, 2007) and the Tables of Feed
Compositions, Taiwan (2011).
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1A EE - PealBpbaian g 2 0 B4 8 ¢ 30 aReFpIZ=RE BT - HealBRrh &SR IHE A EEENF &

B 3 AT -

2. GRRAHRR © SRR FIRY 4 THERLR IR > BREERERE 1 THIE 4 IR ECTT EEpIA [F] B 2% 5 S TRc8sh -

FoR 3 TS EHE - SBRAVEE 2~ 4~ 6 K 8 - &H4E 3 HEREESTHENRIER] » Sell 20CIRF - Hi®
DL 55°C HEEZ 48 /NEF - BAFHGHEZE R « BFE R TIEELR - K5 2 ~ 4~ 6 & 8 ARIAFRIAY 12 {E5Z
SRR I S R LUR A R — (R 5 &8 1 mm FLIE Wiley mill ¥p#(& 2 A 4H Ea0RH BEg 0 - ik AOAC
(2000) 757£53H8T CP ~ EE ~ fHJK 47 (crude ash, Ash) ~ 5 Kk Y& & - FAAHTZE 2 /i Goering and Van Soest
(1970) J5724581 NDF R i se4#4: (acid detergent fiber, ADF) & & » 267 Tilley and Terry (1963) Jz 22 Kz 7
(2007) EIE 535 S E § 298 MR (in vitro dry matter digestibility, IVDMD) - &g EURF 3 Hfr4s S A 2T
LA ST EL SRS K .54 (non-structural carbohydrate, NSC) 7 » NSC = 100 — CP ~ NDF
—EE—Ash -
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3.HEE (RREMEEETE BHEISHFEEEE L TR EAFEH X FGE - SBiRE2-4-6
Je 88 > HiHAE 3 HERESAHTRERIRL - JofT/2 RORTF 1% FHERZ A0 a0 R 2 BRI o BT A FRHELRZ Z0FE
fFHZYER - MR YHEEETES 2 AP EREE - W 4 BP9 E S HEFELY
BieE -

4. &R LR Al - DB E I SRR E R EE - HEFHERREE - BTG TEEREER R SETE
FFEIERSNE - (SR AFIBRE R E (&MU A (income over feed cost, IOFC) -

(i) FZFL=FRE S E bt

1. VUSRI S B 2 AL E N ISR 13 255 15 HUE S TSN H 24 h T NEYEREE - & H R
Rk 48 :00 (0h - BEEERT)~9:30(1.5h)~11:00 (3 h)~ F4-1:00(5h)~3:00 (E24ERT>7h) -~
4:30(85h)~6:00(10h)~ 75T 7:30(11.5h)~9:30(13.5h)~00: 00 (16 h) ~ [FHZEE 2 : 30 (18.5h) &
5:30(21.5h) » 12 {EEFRAERERES -

2. R E R - DI S NS4 50 mL > &R LR #EIE - B EHERER pH {E B 15 mL JE
TWAEA 0.3 mL 50% R AT 25 mL oS HEBREARE L (50 : 1 v/v) » 20°C ARG > BRIERE
FIERE S A o 2 BRI AT HIRE 72 e - B & 8 L (31,000 x g » 15 7388 » 5°C ) » HU IR DAFER A0 i
NH,-N JEJ& (Chaney and Marbach, 1962) - ifi{gi F GC/FID (CP-3800, Varian) #£77 VFA 43#7 » 3£ 30 m x 0.25
mm x 0.2 pm FE4NEFE (fused silica capillary column) (#24107, Supelco) » J3 A Z3EL{EHIZHE E 57 A K 200°C
K 220°C > BRI 90°C 748 3 438 > LA 8N 10°C Z_E ] 170°C 1R 4ERF 20 4388 > SEF o Hr4ERF R
)31 7788 > BEETREELY 60 1 1 FREEIESIEA > FEHFESTE 0.5 uL - [ Supelco 46975U 2 VFA R
GBI (C, — Cy) » SSLUMERI VEA IN4E RdEidE2s M AERREZ (total volatile fatty acid, TVFA) JEFE -

IV. &iat53 T
SERPTISERILL SAS GiatHiES (2005) 7 T—MEARMERESL (general linear model, GLM) 73#ft » B E A »
PR INE T HIME (least squares means) FLERERHHAHEAYZE B - ARGEREEDL P < 0.05 FyfEE 7= F /KA -

L

L SRR R
AT BRI THISLE S (2016) SWRLFEEBR A Fl— LR - HUB BB B L35 7 & DM 92.5% -
CP 23.6% ~ NDF 55.1% ~ ADF 28.3% ~ EE 9.1% Ei NSC 5.4% Jz IVDMD 74.2% (5§75 ) » BN EERE - 548
R ~ (IR LM LR BT AR EURY - G4 4 TELBIBRIEORS 2 Y ST B 4028 2 T -

2. [IRFRERE AR T e R 2 GRS B E R B S (% - B )
Table 2. Compositions and dry matter digestibilities of feed ingredients in copra meal feeding experiment fed to castrated
Alpine goats (%, DM basis)'

Ingredients” DM’ CP NDF  ADF EE Ash NSC Ca P  IVDMD
Corn silage 25.0 10.4 53.1 30.4 3.23 6.9 26.4 0.35 0.28 65.8
PG hay 88.3 4.1 69.1 43.4 1.55 6.2 19.0 0.55 0.22 43.1
WBG-+corn (10:1) silage  30.1 25.5 42.1 18.8 9.99 2.9 19.6 0.18 0.41 50.9
Grain-0% 91.0 20.3 26.8 14.9 3.69 8.3 40.9 1.54 0.57 85.1
Grain-10% 92.1 19.5 34.9 19.3 5.59 8.8 31.2 1.54 0.61 81.3
Grain-20% 92.2 20.3 38.5 21.0 6.44 8.8 25.9 1.35 0.60 78.9
Grain-30% 93.0 19.9 44.4 24.7 8.36 9.3 18.0 1.34 0.62 69.1

' Each ingredient was collected 12 times during eight weeks and pooled into one for analyses.

* PG: pangolagrass; WBG+corn: wet brewer’s grains mixed with corn meal at 10:1 fresh weight ratio; Grain-0%, 10%, 20%,
and 30% indicated the four corn-soybean meal grain mixtures with 0, 10%, 20%, or 30% of copra meal.

> DM: dry matter, CP: crude protein, NDF: neutral detergent fiber, ADF: acid detergent fiber, EE: ether extract, NSC: non-
structural carbohydrate (= 100 — CP — NDF — EE — Ash), Ca: calcium, P: phosphorus, and IVDMD: in vitro dry matter
digestibility.
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EFAAERI A ERIRE T - ARFFIIA 0 ~ 10 ~ 20 B 30% > Hpn A7 X X ZBERREERE B R EK ~ KEH
FATERRERZE (R 1) - RCFEYIERE AT i RS - BIEYEECERRIAER > ATEER R T/ ~ WU +
FoRZBHRL ~ KRB BRI BIEY) » ELR it (0% &1 ) B = am iy 30% &1 - B Faay s bR
TR BHCELLGIZY 13% (40 vs. 35%) > {HIHEEIN 2.3 fEHIRIEVIELB] (22 vs. 51%) > FIRFIHEAIE(R 63% HIBSH
FERIELBT (38 vs. 14%) - 4 ZHEFHE CP JRIEMHIT - 139 16.4% (16.0 — 16.7%) » F1-f0T mHEHT & 2 AT mHAE E
JES P2 S RE E A IR - 4 4HERERY TDN JRETEAT - ¥4 70.9% (70.8 — 71.1%) - {HEafE8E S EHAENT &
= IBEE AR P 2 A I BHEERS A - NDF H 39.5% ¥4 0% 47.8% > ¥4iE 21% ; EE 3 3.74% B H0%E] 6.59% >
EE 76% ¢ FHESHY - BRI S 8 (NSC) HIFE ZHIREIR(K - B 33.3% K 20.8% > [#18 38% (£ 1) - &
BUHbaER 2 AL E R BT E IR (S5 > 2016) - ERETPFIIA 0 — 24% M- > AR TR G REAE Ak
B2 BEE S m s nEL Gl eg 0 - GRRRIELEBIE I > BARRIEEFIZ(K - NDF - ADF 81
EE & &0 40 - {5 NSC & & RIHEEE N -

I e AFRER - WMEMIR G I8

o S R A R R B B MR RE P BHE IR R 3 (B | IR E RS B PR & B2 LB
B - EEERRETH - RMAFEESR R HHER I EDCPEERT - IFE—PHIGET T - B3R
AT » FEEE 10% I HiaadiEn 2 ISR > 2RaERFTISE IR (141 vs. 1.32 kg/d/
head) ; & BERE PR TRAFEE 2 20% 81 30% IFRIG L EFERaER - FEFE 2 — 3 BRFHAVERE - 17 H#E
FER AR & BN R B AR B E (B 1) > SFRFEEE 20% M HIgaany Bt & B IR ) 5% (1.25 vs. 1.32
kg/d) > SEEFER & 30% BRT-fAa iRy R e B IRAH V2 8% (1.21 vs. 1.32 kg/d) » 5o4h > SERIIHFEREE
REEZE Hife MR EHPEIIMIE S - BESRORTT & TR EANR L — - (RIEEFHIHT B2N89 WAk (1 45%
Ff5 > 2021 ) EEEREUR - SR E REI 98 £ 2 HJE 3 A#RYHIH 19 — 21C > W& E 4 H M
26 — 27C » SR H M IGEF BT = 25 R L F5 %) (temperature and humidity index, THI) &7 75 HRAIENEIE - HEL
PREEAFFY (8 2) - FLIREWE H RS RS L -

FEH S E T > G 10 — 30% BT RYZRIR A IR R (VRIS - 1E5URAT 3 38 > FEHER
RLURND 10% SHEE (218 g/d) » 7R 20% 2 Kz 30% sHFRITEAHIIALAAAT (164 — 173 g/d) - FLIE Ry B2 el
BRER R BRYEATE - (AR INHEER (28 — 56 H ) VP& HIGEEE 140 g > EAIGAARY 109 g #1011 28% :
AR IIAH A - 6 H O SR SR AR IS 0 17% (160 vs. 137 g) » (el B 2 MISAIHET - ZAINF e

T BB AR (7.8 — 8.4 vs. 9.6) - AT RUNIIA-PHIETREHCR K 8.1 - RonEIRR 8.1 kg GIERZE
BIRTLAREAN 1 kg B EE - $HIRAHAITESL 9.6 kg SREE > EHHCRIETT 16% - EEEREURHT-Fav R In =T g
FHEEHERR S B TR HRSCR (£3) -

3. MfaeiRE i AR A AR P8

Table 3. Effects of dietary addition of copra meal on growth performance of castrated Alpine goats

Addition ratio of copra meal in diets (%)

Items SEM’
0 10 20 30
Number of animal 5 5 5 5 —
Initial body weight, kg 43.8 43.6 433 433 2.5
Trial period, days 56 56 56 56 -
Dry matter intake, kg/day 1.32 1.41 1.25 1.21 —
Average daily gain, g 137% 18 177 £ 65 148 £59 156+ 25 21
Feed conversion ratio' 9.6 8.0 8.4 7.8 —

' Feed conversion ratio was calculated as DMI/ADG.
* Average daily gain was not affected by the copra meal addition (P> 0.05).

HH R B 8 SRR 2 [E) AT - RAr a8 L M — RR 5 YN - Ehrlich er al. (1990) BZERA A &S MIBETHA(E
B AERERL2IETISRA REHE S RAFAVER & - McCandlish and Weaver (1922) 8867714 no kR ~ AEH »
TR ~ FCER AR TR E S E 0 E W T e R - AR PR R AR o HEHIRE TR mT RE B AR IR,
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FEHYRE HESEN RN EFEREENS —(HRE > TREEHEESBEIEENSCHEE > A
KR 30% T HIAEFEAY NDF =% 47.8% » 1 NSC B2 20.8% » MY S 22 M5# AR - ff& NDF & &8
PREIFFER &R - Aregheore (2006) sA5R4E5 ROLAT AT L2 —20 HIAFRE EM AR P Hins
ST R > H 5 28 R ARl A Bl 2 R A R 2 2 AR 0 BE7R AT & Aregheore and Susumu (2003) 2 HE
i BREENEAEMEERNEHALEEERN > BVMEZVEREEYRE  EEREZEES UL EEY)
RN 4ERE ~ £ R ~ 1852 - WAL RETNS - BIESFHSRES - iHaaHE s &b s - 5% (2016)
IR AL aaE T > TTEE IR AL AR A C,, B2 C,, EEB > 1T v S A B e 2 — T DRz U R
S sE B AR - HHEEE BoE AL (R (2 — (Haenlein, 2004) « FHARZCERERSS AN > B I S ER S EH
B~ e R S BRI R SRR I AR 2 B R ER P EE E RN EE S REA G FEHD
BRI SR (E NSC R 288 J1ES -

35 4
33
3.0 -

2.8

kg/d/head

25 A

——

23 A

2.0 A

=—0% =W=10% -=4-20% =>30%

1.8 -

1.5 T T T T T T T 1
14 21 28 35 42 49 56

Days in trial
PR FER A E R B S 0 — 30% M Ffafaie 2 AR e B8 E - X @ ¢
Ao kg/ H/BA -

Fig. 1. Weekly intake changes of castrated Alpine goats fed diets added with 0 — 30% copra meal. X axis: days in trial; Y
axis: intake (as-fed basis), kg/d/head.
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P R 2 B A s BRIy S EL S - X+ BUBREIR /2 Y W EIS3H > °C 3 5 Y

Fig. 2. Daily climate changes during the copra meal feeding trial for castrated Alpine goats. X axis: days in trial; left Y axis:
average temperature, °C; right Y axis: average relative humidity, %, and temperature and humidity index (THI).
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FE TR TRABTRRA ISR ET 5 » A 42 SRR L A AT LL I (% 4 ) - 5 1 ST S palfm
FR s BRIP TR L (2 4 SEMI ) BUARARIE 7518 0 VOGN BRI BLIEAE 9.2 — 9.4 78 » RUSHIFE
B IR B RS STHERRACAE 111 — 13.0 7T » A2 2 W B A DL B LR 850 A A
(G5 FFSERTE 154 TERHERE RS R - (HIVAIETREG B R 211 — 27.3 7T - G H I AS
EINR P22 FLES S AR AR DR R LA - 7E 8.7 — 141 7T » HEBIAE HEOTS » BREA] 10 — 30% B THIETHE=
42 RS A S BT IRAL » TR AR 47% A, o AR E AR 10% L1 » M40 63% - 18
WO IR 30% STADALLARTE T 48% HORIMCA. « BRI TR A (EORS B ST 8.7 7T » SRMRGAATETAS
T SRR S © 12 RIS BT 5T S TR - RO T SR LI 2 .

B AR REIERAIRGE R - BT TR TR £ P02 LRI IR - fEBIPIRIER ST T - A BARET 2 FLH
A E 6 P ATRAN 10 — 30% B TH) - SO EFEIR - FRMIBIR R AR IS 8 T DU B3 - ORI
10% SR FAPEBIRER  (SRI120 — 30% B EMTHNE - FEAFE 2 — 3 B -

4. Wb TraEE R e R R R R A S A OB R S

Table 4. Economic evaluation for castrated Alpine goats fed copra meal diet

Addition ratio of copra meal in diets (%)

Items

0 10 20 30
Feed cost, NT$/kg DM' 9.4 9.3 9.2 9.2
Daily feed cost, NT$/goat 12.4 13.1 11.5 11.1
Daily income from BW gain, NT$/ goat’ 21.1 27.3 22.8 24.0
IOFC, NTS/goat/day’ (108607/0) (116‘;‘}4) (11615;) (11625<)9/c,)

" The 2009 unit price (NT$/kg) of diet ingredients (as fed basis) was 1.95 for corn silage, 4.80 for pangolagrass hay, 2.55
for wet brewer’s grains+corn silage, 5.5 for soybean hull pellet, 8.55 for corn, 14.27 for soybean meal, 8.7 for copra meal,
11.43 for grain mixture of control group, 10.97 for 10% group, 10.55 for 20% group, and 10.15 for 30% group, respectively.

? Body weight (BW) price in Changhua auction market was NT$ 154 per kg in 2009.

* IOFC: Income over feed cost.
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Table 5. Effects of dietary addition of copra meal on rumen fluid characteristics of dairy dry goats"’

Addition ratio of copra meal in diets (%)

Items 5 . > ” SEM*

pH 6.06 6.05 6.13 6.10 0.06
Highest pH 6.34 6.40 6.41 6.35 —
Lowest pH 5.83 5.76 5.86 5.89 —
H-L 0.51 0.64 0.55 0.46 —
pH <60, hrs 8.5 8.5 8.5 7.0 —
pH < 6.0, % of day 35 35 35 29 -

NH;-N, mg/dL 18.3 14.9 14.2 13.2 2.8
Highest NH;-N 25.8 26.3 23.8 19.3 —
Lowest NH;-N 15.3 10.4 7.7 10.3 —

H-L 10.4 15.9 16.2 9.0 —
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Table 5. Effects of dietary addition of copra meal on rumen fluid characteristics of dairy dry goats"*(continued)

Addition ratio of copra meal in diets (%)

Items SEM*
0 8 16 24

Volatile fatty acids, molar %
C, 66.7 66.1 65.4 67.6 0.6
(0N 18.2 18.7 18.9 16.9 0.4
C, 12.5 12.6 13.1 13.4 0.3
C,/C; 3.7 3.5 3.5 4.0 —

Total VFA, mM’ 113.5 115.8 109.3 109.8 7.0

" Four rumen-cannulated Alpine dry goats in a 4 x 4 Latin square design with 14 days a period.
* Data were expressed as the 24-hr weighed results.

* Total VFA: the sum of C,, Cs, iso-C,, C,, iso-Cs, Cs, C,, and C,.

* All the rumen fluid parameters were not affected by the copra meal addition (P > 0.05).
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Fig. 3. Effect of copra meal diet on the diurnal ruminal pH, NH;-N, and total VFA change of dairy dry goats. Copra meal was

added in diet 0, 8, 16 or 24% (DM basis) in a 4 x 4 Latin square design. X: hrs after 8-am feeding; Y: ruminal pH (A),
NH;-N, mg/dL (B), and Total VFA, mM (C). Arrows indicate the twice feeding.
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Abstract

Copra meal is one of the rich by-product for feed ingredients in Southeast Asia. To increase the diverse feed resources,
imported copra meal was added into goat diets at different levels. The study explores into the growth performance and
economic benefit and evaluates rumen digestion. The study aims to recommend the proper utilization of copra meal in diets
for growing Alpine goats. A total of 20 head of castrated Alpine goats with averaged body weight of 43.5 kg were randomly
assigned into four treatments and group-fed for 56 days. Four iso-nitrogen and energy diets were formulated according to
NRC (2007) recommendation to include copra meal at 0, 10, 20, or 30% (dry matter basis). Diets were constituted by corn
silage, pangolagrass hay, wet brewer’s grains and grain mixture. Copra meal substituted partially the pangolagrass hay, corn
and soybean meal. Results from growing trial indicated castrated goats needed two to three weeks to adapt diets containing
20 —30% copra meal. Four goat groups fed diets with 0 — 30% copra meal had daily dry matter intake per head of 1.32, 1.41,
1.25, and 1.21 kg, daily body weight gain of 137, 177, 148, and 156 g, and feed conversion ratio (DMI/ADG) of 9.6, 8.0,
8.4, and 7.8, respectively. The addition of copra meal showed strong tendency in improving the goat’s daily gain by 17%
and efficiency by 16%. Ruminal digestion trial was conducted by four rumen-cannulated Alpine dry goats in a 4 X 4 Latin
square design with 14 days a period. At the last 48 h of each period, rumen content were sampled every 1.5 to 3 hours. Dry
goats consumed diets containing copra meal at 0, 8, 16, or 24% sequentially. Results from rumen digestion showed diets
with 8 — 24% copra meal would not affect any rumen digestion parameter. Diurnal and weighed pH, NH;-N and total volatile
fatty acids of rumen content of four groups were averaged 6.09, 15.2 mg/dL and 112 mM, respectively. In summary, copra
meal could become a good alternative feed source for dairy goats to produce meat. It will not affect the rumen digestion but
requires adaptation when formulated at medium to high level in diets. Under our feeding condition, copra meal could be
added into diet 10 — 30% for castrated growing Alpine goats. The body weight gain, feed conversion efficiency, and economic

benefits all achieve numerically better performance.
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