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R A M R A FE M E 2 g (Y

R B EREOY

Wk I 2 99FES HAH + 2 HI - 9948 H12H

EES

AEABE EERRT A EESEE (Morus alba) RIDIAEARILIFEZRGE - DlaERIIEZRAE
FoBil@Y) 12 BHILFE R A A [AEEREE (Digitaria decumbens) %z5] ~ B ffl (50% HHHE
[EFZE e 50% FAtEZ53E) ~ C # [IEAME55E (Cynodon dactylon) §25] J D #f (50% FE
AHEFSERIEN 33.3% AMIZRIER 16.7% ARGREE) #EITAHERE - 55 18 HILFES R A
M (5 20% AHHZEREE) ~ B (35 38% AMETEGE) MBI (FEk) #7121 R
LR - TR BRI - AR RIS CHERE - K& BB EfE RSN
FLENG & BB EEGZ RS - MO S BRI - EEARF SR RIF CE O - A5
WRIEZMAIHLE RS - AHEERE - AN E g B R e A Y R R
AR A ARSI - FERTEREBR T > A ~ B Wit FE ZHTREGEE « VI HIYE - GURHRAER I
HIRFRAREITEE PR (P <0.05) > HEFHFE B HEBATHIREE 193 K
239% > 10 A FHATE B MHETEREA 23.8% © BURTEAMEREMEERE T - AEARILIFZK
ASERE RS -

BREER © BPRL - AR REE -

B

G & PRI DIBR IR - R S T ARl s A E - AR EERE L R
ZEZERERE f A (Hansson ef al., 2000; Parfitt ef al., 2005; Roderick et al., 1999; Thomassen et al.,
2008) o TR - BRER B AR S L A TR EE o AR A o 3t R 1 B B i L
LBl (TIFOAM, 2002) - HHIFRFIRMA R SR s HiR A - HILUE S FTRERR B A B A4
ENEZ B -

Rutherford et al. (2009) 5 - AHEACH M AFMEH R - BEE RN EREES 0 BRI

(1) 7Btz B STy & 5 1600 5 -
(2) fTEbErskZ By BT -

(3) Tk By i B s -
(4) SEFNfEE > Email : wsd@mail.tlri.gov.tw °
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55 WAL M IR B NS (Fall ef al., 2008 ) - Benoit and Veysset (2003 ) #F8 -
GRS LB SR Rl e (g 2 BOE ERAE R - Cabaret et al. (2002) HIFSH
R EEB I A AR A A - HXifa (vermes) ZfEHFRERAK

B IRE AR A L B E R B 14 RBUER e " AR EN A AN —FE, » B
52 BRFs RIS ERGEE e TER ) HET ¢ BB H A ERHR R E 4 LLETE 85% DI - DUtk
HERS B E AR Lz A A A E AL RS R R R 2 - B A
FE AN BERE m A AR T2 (A5 B ER » 2010) o SCANAREE I AL E H BRI - A B AR A
YILER AL -

Z&BE (Morus alba) WIFERI R3S 398N Y) 411 Kabi and Bareeba (2008) 5 - & &M
% > HEDIRIRE 2 2 4 HZEBREUARRIREREENY) - BES( LR AR - ADISEERA
TSR RARE - B2 H iR R & ROV H B S B A kil (Liu et al., 2001) - Doran et
al. (2007) ¥EEISEEE ~ HiE (Medicago sativa) FzEJ#E28 (Avena sativa) FEFRFEREH LR
i AERBBIREE N BUREIRT KB e DR ERCEG HE ) - ARBECH
B FEPER A A PSR SR ZE AU E AT P B B ERE 5 - ST e R A A B L= i K8
Bk o DAgEER 2 -

MEERTIIE

L. BB EL BTk}

TEbEREZ B RERBITEES T (UNEEAZAT) BIT8HcEERILTE K F
PR AR AR — A B RO - R BRI R AP AR AR 30 Sk iR
B - FHEEERZE (organic pangola hay ) ~ HHEETEH25 (organic alfalfa hay ) MEBEEIFE
>k (organic corn silage) F AR/ EITES » HHEEZ3E%E (organic dry mulberry leaves ) [ HEEZ
Z5if (organic dry mulberry stem ) HIEE &SGR RIOME (FHERE > Z80 A
B o EREZREIR R E A Y] o ARG H R E AT EY RN 1 -

1 ORISR - AREETE  ARIRER R PR A RS R i LB R T
Table 1. The chemical composition of organic dry mulberry leaves, organic alfalfa hay, organic pangola hay,
and conventional bermuda hay

Organic Conventional
Items
Dry mulberry leaves Alfalfa hay Pangola hay Bermuda hay
S % -
Dry matter 94.5 90.0 85.0 90.0
-%DM' -
Crude protein 21.92 22.72 4.05 5.2
Crude fat 4.48 2.58 1.38 1.4
Crude fiber 11.94 16.14 32.5 253
Ash 11.86 11.20 7.27 7.19

! Dry matter
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. #EEJii
(1)

HEEAKY 25kg 2 B BILFERAT 12 B - S E R B =0 S AR e 1T QR
B SEERA 3 % WERSEEIEME 3 R - Wk 4 M - 194 3 B A MK C HAFEES
AIER DU PR 52 B R IR A R R B AHEEERRLL 50% AR ERZ R R 50% Hik
HE5E - D HEERIBLL 50% FEEHEE FOEIZEI 33.3% AHHZREER 16.7% G5
# o D A B ET FESHE AL ~ SE BRI TS (IR Bt P & 2 R B 5
TELEBIRy 1:2) » DUPIAR KA R SRS EA R A v] e P B B L AR R IR - AT REASER
BalS 2 EER R LR E RHE L A 2 2% - AR - JRAH E FoEi R
FAAREEZEE » RISEASHIY) (EMERERE ) £ FHTARE » BOKAS T H HE -

A SN E RN RS R DIHR SRR FIBEBR R 90%
e o FERERBREESE - FHEERILHZ 10% @5 » 3 REREIIR R - &K
RETE) ~ BESET AT (AOAC, 1987) » FiS &R LIS R AR [E 2
B IFERE I FSETZ R RIETHILR (apparent digestibility ) K#ERA[IH{L &> (total
digestible nutrients, TDN) -« A H HEHZ S 4E AR 2 REHLR KA LE 2
SrRILARZE R -

(ii) HHRHTEER

SERTSE (#REELAS - 2009 5 5BAER > 2010) 2B - aNLL T B ERAE AR AR —&
o FrE] - KB H A RETR R R E A ELELE 85% DL b HlaiA RIS > HIRIE
GRETRMERRISHEE S 15% - ol 2 e 0R R B ARG R EE 722 B 8 K T S B0k A
frif R HREBIBEEAEE AR - ERILUT A ESCRPBRAEEES - B
B E AR CHEHE (crude protein, CP) JREH 15% FRTHE 30% - I Hi¥
MEEEEE LR (33.7 vs. 50.6% ) -

GERIFERE AT 18 ¥ R EA/NNEFRIRT 5 R 6 /N &/ N30 E R
=#H > BUEIRAE N A ~ B #H > DA e EMAET (R 5) - HIRMHERERE =
% DASEBES 2 B T R HE N E Ry 15% ~ HigZ KRRy 70:30 -
A~ B RyidlBgtH - BB r S R EAEHIK T AR AN AN —FE ) K AEERH
VESERIHETT - ISR MR VBT Ry 30% ~ HARFSRUR L Ry 15:85 » Hi A f AR
FeURIm 20% G S IEEA R A EEZE - B i HRAIRRIE SR Em LA
BEEIZERT (15 38%) - HRRERYIRANE 2 29’8 (dry matter, DM ) B TDN &
TEERMNR.C. (1981) Zms=ial -

AERIAR Ry 121 R SAREFE R AR - P H Y EEERBRAER o REM
SESHE RS H T 13 B SEFIREREE 10 mL M » RO BEMIE % - DU BRI s 2543
T EMH TR (glucose) ~ #HEfE[EEL (total cholesterol) ~ FAJEHFISE (total bilirubin,
T-Bil) ~ JLESHT (creatinine) -~ FJRFEZ (blood urea nitrogen, BUN) ~ f#3E [ (total
protein) ~ HEH (albumin, Alb) ~ BREH (globulin) ~ HEH/EREHLL (albumin/
globulin ratio) -~ $5#fT (calcium) -~ BEFELET (phosphate) ~ =E&H AR (triglyceride)
SR KRR R IR 2 IEERE R (glutamic-oxaloacetic transaminase, GOT ) ~ i 4 i BE NG

(alkaline phosphatase) -~ JBif3lE (amylase) ~ ZABEEEE NS (lactate dehydrogenase)
HUBERE LG (creatine kinase, CK ) S ZiE M -
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Table 2. The composition and analyzed data of organic and conventional rations

Organic
Ingredients Conventional
A B
S 0% -

Concentrate 15"2 152 70*4
Pangola hay 35° 27° 14
Alfalfa hay 10’ 387 168
Organic corn silage 20° 20° -
Dry mulberry leaves 20" - -
Analyzed value

DM 77.6 77.3 88.6

Crude protein,% 14.7 14.9 14.7

TDN,% 63.5 58.5 71.6
Cost of ration, NT/ kg 11.5 12.7 12.0

! Ingredient: heat corn powder, 34%; heat soybean meal, 33.4%; corn gluten meal, 20%; fish meal, 6%; salt,

0.7%; molasses, 3%; limestone, 1.6%; dicalcium phosphate, 1%; trace mineral and vitamin premix, 0.3%
2 Chemical composition: CP, 30%; TDN, 80%; Ca, 1.4%; P, 0.8%; 20.5 NT/kg
Ingredient: corn, 74%; soybean meal, 20.5%; salt, 0.5%; molasses, 3%; limestone, 1.9%; trace mineral and
vitamin premix, 0.1%
4 Chemical composition: CP, 16%; TDN, 80%; Ca, 0.86%; P, 0.45%; 12.5 NT/kg
Organic, 4.5 NT/kg
Conventional, 4.0 NT/kg
Organic, 20 NT/kg
Conventional, 16.8 NT/kg
4.0 NT/kg
1920 NT/kg

© u o w!

. #ERTi:
REEFTISHUIE R SAS EHe##E (Statistical Analysis System; SAS, 2002 ) JETTHE 4347 > A
DU/ NP SE9MEE (least square means ) FHESEEME » W ELIR BRI .2 22 BAEE 4 -

FESR AT AR
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TERRENEESNT —FE ) DI T BB ARERER R E 0 LLELE 85% Db, 2
BUE - HETBEIRZBEHEY (WEKEX - BBAE) A% ~ BENS - $ERILIFEZ A #E
M5 FAECEE AR A A B ~ FORRIER 5 M8 - 85 LG e B HEE S R
#t o AT HIEFRC RS - LU R BBV < AR ETRHER R (15 85%) » A L1E
M REB (ANEK ~ REH) AERFIFIEERIERE (i 15%) » DIRHEAH H R ALK - HE
BREAEG (2009) ~ B5BRER (2010) WSEREREUR » PR HE AR A B B 3 vk B 4 8 12 HERZ
BERIERAY > BRI HEE (0.06720.01 kg vs. 0.0890.01 kg) ~ VFIEHKRER
(1.01 kg vs. 0.78 kg) ~ BARHARISR (15.1 vs. 8.8) ~ iZWIERREEAEHEE 20k (3.3% vs. 2.8%)
B ATHEEAR (99.5 7€ vs. 75.7 TTHEH) & - AL A EROS IR AR L R 8
AL A R SR B R AR A 2 vk AR IAT L KRR R ) B B e e 2 v SRk (15:85
vs. 70:30) o AAEEGRILSE - FHUSHRE B EE A EETRHFRARIE - DLHESREC -1 H R - 3
REMER A2 AE R I E ~ G - [RILAGAERBR R AR5 (A ~ B WifH) KRl
HEHEEGEH 15% (EffEEHE) J7HE 30% » DIeEEE 8 H AR AR b B B IS AH & JE s =
(15:85 vs. 70:30) P& kS IR S - IR AR IEE T ARILE R AR 5
BRIR - DLEHAS H AR AR
1 YR EREZRTE - R ETERE - AR R R IFE R A RO R — R R T -
SIFTREREUR - ARRIEMESCHEDE - Ko & BEAETEZET - I & 8RS -
MERERBAE 2 = FUBE 5 1T B B AR 2 B IR A M B AR LR - AR S A Rs
EHE - MBI RIS & o MR AERHE S SRR - phAh - MEm e e e T3 - 293 B
B SRR EE R AR I - ATYE Ry BRE =5 BB SRR -
AR ZIRN T AR AN EERE —FE ) PRl RSB H A AR R E 2 TLELE 85%
DL EIRS - R AR (A B W) MECHERESEE 15% #ATE 30% » Dldis
FAH R DR L 85:15 EASHFAN (C #H) 70:30 Ak oK S 2R - 58 2 FIRHA R EL 43
WrfGR - A~ B~ C R HBZRAS RGN THEH 115~ 12.7 } 12.0 5T > CP 4ft 147 &
14.9% » TDN Fpjt 58.5 & 71.6% o BURTEA EGWILEZERE o R T8 - DU R
SRR BB B EE SR BB N A B B B vk 2 AR A R B AR EE R
EREBEER T - AR E R B I B FOERZ R /3 0 R 100% H KRR - HERA
B 2 B B s S BE B MR E RS (50:50) B HERG SRTE « RS Sip Bl J G 1 1 SR i B
(33.3:16.7:50) R&E 8B HE MR GER I RAREESFH CRMHLER (£3) » HHER
SR B SRR R R WML EE ' (digestible crude protein » DCP) K] b ZEkHh
Hi%) (digestible ether extract, DEE) ZRENHILR » SEHHEBEAR IS S ELIRA B FO# 5 0 T
A L E#E (digestible organic matter, DOM ) ~ DCP Edn[yH{bME&H Y (digestible nitrogen
free extract, DNFE) Z RANHLRAPGLIGHZRITE ik » Kb @RI HEHEEEE - 1%
75552 DOM KEHLREL DCP RHITHLR2 41 Fy 849 g/kg ~ 519 g/kg Bl 172 g/kg ~ 100 g/kg -
Doran et al. (2007) $REFR-FHZRIE - HERHZIREN % < RAHLE - FREUR DOM Bl DCP4}
ARy 664 g/kg Bl 112 g/kg o AGXERFTHIAG < SR Doran er al. (2007) ZHFRAIT - B
IR B o SRR REE (SRR ) AREZREHLER - K2 MAFF
(1975) SURRAKGFTRE (R 3) » BRBERZR - IFAREREZE - AR AR
Z TDN 435 E 47.9 ~ 53.1 ~ 78.0 Jz 63.4 % » R (metabolizable energy, ME ) HI[435ky 7,031 ~
8,063 ~ 11,957 J 8,986 ki/kg » JRIJLIAHEHZ S EE R (£ 3) - BURRZEMIE R ERILFEAE
Rz B BPRARIE -
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Table 3. The effect of different source of forage on apparent digestibility of Taiwan black goat'

Organic Conventional

Items Dry mulberry
Pangola hay Bermuda hay
leaves Stem’

DOM?, g/kg 849 519 521 639
DCP?, g/kg 172 100 4 18
DEE?, g/kg 22 33 4.4 5
DF?, g/kg 96 310 185 112
DNFE?, g/kg 463 149 280 389
TDN?, % 78.0 63.4 479 53.1
ME* kl/kg 11,957.3 8,985.7 7,031.3 8,063.3

' The average daily dry matter intake (ADI) and ADI per body weight in goats of Group A, B, C, and D was
271.5, 307, 335, 360 g/day and 1.63, 1.70, 1.38, 1.44%, respectively.

2 DOM=digestible organic matter; DCP=digestible crude protein; DEE=digestible ether extract;
DF=digestible fiber; DNFE=digestible nitrogen free extract.

3 TDN (%) = (DCP (g) + 2.25 X DEE (g) + DF (g) + DNFE (g)) /1000 g X 100%.

* ME (kJ/kg) = 15.2 X DCP (g) + 34.2 X DEE (g) + 12.8 X DF (g) + 15.9 X DNFE (g) (MAFF, 1975).

> The apparent digestibility of dry mulberry stem can be calculated from other forage groups.

X 4 FIRE B H RS SER IR A FME R 22 - FREUR - BRINE BUN - T-Bil
Alb SR CK 2 IGMEAN » A HIE B R A 22 RAFTE - A ~ B A H &2 BUN
IR YRR A SR - T-Bil &3 SRS - Alb IRERIDAMFEEE SR B />
CK ZiE MLl B #HF & HE S A - Kannan er al. (2002) f8H > I3 CK G MEAI{EREIY)
ERPEEHNAZERG G BRI A E sUmER SR - I CK Z3EMK Bt - K
HE e HESE RSEEN - N RERREHA 2R - HEEHEE S HRRE/MEE /RSN S
W (2% 2) - HERBHETEM R T & 85% MM S « B ETHEE - GREEE kK
(B0 G FIESER > BRI 30% (£ 2) - Hammond e al. (1994) f5H » K438)
iz BUN JREZEE A EERME N REGET] - SRR R K HEZ/GER L (N-to-energy
ratio) FTH#%E > Salem (2005) HIME—D45H > DIEAREY B E T E&E LR - FH L HE
(tannins ) ZEH{tAY) (phenolic compounds ) - REJEIVIER B BLIESIRR » kR 8 B Bl
BRRGRS  SEEEIR R (S AR S AR (Salem et al, 2006) - AFAEEFTS A~ B [
B EE 2 I BUN RSN SRR - BEMR st (A ) KR EREE
TERZEAH (B AH) ZASSF - HENE B gk T Al &2k H HEAR Y BLEsE & i B IRH S - SEURE A
REZIRERL ~ M-k BUN JRE/MEERIK (£ 4) - BUAEEGKILIT  EEEREHERRES
ELIRHHAERNAMAE  BEREE RIS A S R EEES - R EEHRILE EERA  H
H ke 2 fe B AR R e = (E A R B H BB 2 HER -
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Table 4. The effect of organic rations on serum parameters of Taiwan black goat

Organic
Items Conventional SE
A B

Glucose, mg/dL. 71.5 72.0 73.0 1.7
Total cholesterol, mg/dL 80.8 73.2 75.3 7.7
Triglyceride, mg/dL 36.00 29.20 25.83 3.27
Total bilirubin, mg/dL 0.50° 0.48" 0.37° 0.02
Creatinine, mg/dL 1.05 0.98 1.02 0.05
Blood urea nitrogen, mg/dL 17.25° 19.60° 23.33% 1.07
Total protein, g/dL 7.63 7.32 7.10 0.29
Albumin, g/dL 2.78* 1.82° 2.35% 0.26
Globulin, g/dL 4.85 5.50 4.75 0.43
Albumin/Globulin ratio 0.58 0.38 0.50 0.09
Calcium, mg/dL 11.33 11.30 11.32 0.24
Phosphate, mg/dL 7.73 7.32 7.70 0.36
Glutamic-oxaloacetic transaminase, U/L 398.8 225.0 163.3 113.9
Amylase, U/L 107.5 104.2 119.3 13.0
Alkaline phosphatase, U/L 453.8 690.6 448.7 161.9
Lactate dehydrogenase, U/L 459.3 510.8 798.7 188.1
Creatine kinase, U/L 24.3% 32.0° 12.7° 5.17

b.¢ Means within the same row with the different superscripts differ significantly (P < 0.05).

GHERERNSERIERATEREIRZEE > FIRMNER 5 - AR E R EH N ES D
IR EEE RN A (CERZEZEN) B (BEEGZREHD) WAEKHEEEH (P<0.05) -
MR A fEE 2 RBE R RS T SO P HI SR A S B A (P <0.05) - @ A~ B fFE
OV EHEZYERE R Y ER R R E o IR SR B R o MR R R E R
FH A B (P <0.05) » #HEMISLIEEL A ~ B WA # HRAHPT & TDN KA BIRHAR (63.5 -
58.5% vs. 71.6% > 3% 2) ° A~ B MRS =MHFE RIS F R 14.1 ~ 158 J 7.0 > #HRH
BEAEZERZREGFE (P<0.05)  FURDUEMRKETIRE B 70:30) B3GR LFEHRRA
PREIEE CRSHMDREL 15:85) SEEAAEENER (FRE > 2009 5 #58H > 2010) - A TEE R
R EEA - =AH5 Ry 162.2 ~ 200.7 J% 84.0 JTLHHWE /kg (P <0.05) » Hrt A - B il HE#
iz FEARERAR  oRlE SRR 193 K& 239% © AIDLE 20% AHEZEE (A ) 2R
R EEERILT WA 38% AR EFEE A HE (B #l) mIEiE 23.8% L HAREK
AR BRI S EEA AR LE R F B2 B ks (3R 5) -« Liueral (2001) LIHZSEHERY
RUHSEAHA (Brassica campestris ) WA BALEELZFGHE (Oryza sativa) FPERERRSE » JREEELL
SIEERAE R RIF BB AR — AR EHMLZ SR -
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Table 5. The effect of organic rations on growth performance of Taiwan black goat

Organic

Items Conventional SE

A B
Number of goat 6 6 6
Days in trial 121 121 121
Started weight, kg 18.0 17.6 18.8 1.0
Finished weight, kg 27.9° 25.7°¢ 33.1° 1.4
DM intake, kg/day 0.90° 0.81° 0.73 ¢ 0.01
DM intake/BW, % 3.9° 3.8° 2.8° 0.17
ADG, kg/day 0.082° 0.067 ¢ 0.118* 0.09
Feed conversion rate 14.1° 158 7.0°¢ 1.0
Cost of ration, $ NT 11.5 12.7 12.0
Feed cost / live weight gain, NT/kg 162.2° 200.7* 84.0°¢ 12.9
Ratio of feed cost to control, % 193 239 100

¢ Means within the same row with the different superscripts differ significantly (P < 0.05).

TR S ERE A ) BUE S RO R S R A e o M R SRR B2
M MBI A AR R R o LUELE 85% LU « SfE AL A s L - FE (1)
TR R A GERIS M« (2) JEARETRE S AN 15% - KL EARI TR
# o~ EEMRAFNR  HAEESGSEREMEARE TR o DEIEER LT SRR » ffEn] fE it
R AN E B E AR E R AL 20% AR RIERE R ETEG S - DIATEE
23.8% ARSI EAME A - BURDUE BRI A A A B LR IR 2 5t -

B A R — B - http://www.angrin.tlri.gov.tw/goat/gfa29/gfa29p12-15.htm °
w2 ~ R - 2009 o HEEILFEAEZIIT o /N BIBIVIIES & o 984 B B O Sy B T A
W o 138 0 5 o pp: 7-18

7

mEREE

ZE R

PR L ~ R - 2010 - AHSILFEA R HENT - SRS 43(3): 247-258
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Abstract

Thirty castrated Taiwan black goats were selected to investigate the effectiveness of organic dry
mulberry leaves (Morus alba) on organic goat production system. Twelve kids were divided into four groups
for evaluating apparent digestibility of the different forages. Another 18 goats were assigned by body weight
into three groups. Group A and group B, which were managed by the rules of organic meat goat production
practice, were fed the rations containing 20% organic dry mulberry leaves or 38% organic alfalfa hay. The
kids in group C were fed the 70% concentrate and 30% forage and as a control. The result showed that the
apparent digestibility of crude protein and ash in organic dry mulberry leaves were close to those of organic
alfalfa hay. The apparent digestibility of digestible organic matter, digestible crude protein and digestible
nitrogen free extract were the highest in organic dry mulberry leaves than those of the other forages. The
body weight at the end of experiment, the concentration of serum urea nitrogen and average daily gain in
Groups A and B were significantly (P < 0.05) lower compared with control group. Meanwhile, the feed costs
per kilogram live weight gain in group A or B were 193% or 237% of that in control group. Goats in group
A whose ration containing 20% organic dry mulberry leaves reduced the production cost of up to 23.8%
on an organic-goat production system than that containing 38% organic alfalfa hay. It is suggested that the
effectiveness of organic goat production system was lower than that of conventional feeding system, whereas

organic dry mulberry leaves had positive effect than the other forages.

Key words : Forage, Organic goat, Mulberry leaves.
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