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T2 Uehe A9 ZE AEYEE JFo2 R Fustogy, doezr 38 A
Foleg HiFARZAAAY i A FE FAHORE opistEoof gt} ]
a7 8 Ut AT ARYEE NAFoE ] ALHT e AEF A
229 (conventional or traditional feeds resources)2EA v|mz 717 o]
BlA7] o) olet 22 HAEH ARURE /A IE ¢ et wighag 47E
AN A2 gds] o= dojzta Fzd (4, 1992).

A7E 1986 REH GAFY F2 2 A=Y Ao, FHolXot g, He|® 5 5
otAlo} Z7tE A WESHA =71 F2 o] F7toA QAtEE B ARYURE
e S4EEE AT AAAY) S E B HFARY HEF Frtetd &8
7hedt DojAlR YRV o7 on 53 o] A Y2AF ddjo]r] fEo FA9
At 2Ho] stk Aot (Gohl, 1981).

J3ER Jogs nFolu Ayt F MR HA AFH ARYERT ofY
gt 7A7hE FEotAOlR £ & 58 ol& IVMERYE AAEHE I8 DulArE (feed
ingredients)E %2 UdoA AFAEE Az Fof o] &3t MFARE AR}
= THE NdstE 8 vk g AR (compound feeds)e] AZUME ZA A
A 4 3 B GHAEFAE (total mixed rations)E A2 o P23t 7
2ot A-e 7149 AR (roughages)E $¢3ohd Laua 2449 34
FAAL £ Sl FA% (X, 1997, 2000).
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%94 AR 20008E £8P AB/|F0R F$ 4,386,000 €, R
1,750,000 & 1 6,136,000 Eo|0} A4t 23] 700,000 €, F A}ga

a#i2) 960,000 £, ¥ AaZE (29, A9, F4, o2
AAZAE 2.709,000 ECE £ 4,859,000 £0] A
AbElo] 1,277,000 Eo] RZ3 AAo|tt Ans BEH ZARE 2937 Y5}
o HAZRE RARE £UFL et 1995~19998 =0 AT §EE AR

Fe 13} Zo] o] AR SN Bt

°0](2003)8] B 1o o3t AR FYUFL 2000 = 599,000 €, 2001 %=
o 597,000 E, 20029 %) 630,000 EL2A HA F713t= FAo|t},
B 1. 25H 245 ZAZ $UAHN (2 © E)
z A 5 £ o 3 A & &
o Q ] =
A= FFH | Ngg | 2ey | evy [mezz| T 7
2 w3 2 28 | F4A4 | 89 5
1995 | 26,657 | 15529 | 18543 | 2444 | 106,628 | 51,811 | 221,612
1996 | 24521 | 23979 | 61,978 | 2967 | 98,088 | 96,029 | 307,562
1997 | 22,085 | 34453 | 100,356 | 10,952 | 88,340 | 113,261 | 369,447
1998 | 13,414 | 21,919 | 78766 | 4,156 | 53,656 | 203,337 | 375,248
1999 | 20,864 | 54,755 | 148296 | 12,058 | 83,456 | 207,412 | 514,783
O g FAAF3 - 1993, 7. 1. (FFHA : 1%)

@ AtE& ZAF 1995, 1. 1. Y3 BFA (FAE 5%) F5o2 FYAH#3
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FEET} extraction rate, SAEA L A48 ) AHPFL ¥ 2 ¥ 3L E 49
2o, BE27t59 227 AdF o AL ool Aoy 20 ¢ AEALL

T8yl M yste Hdig 8ecd dds fson YZEd (A,

# 2. SHolAoF XAl LR o YxiEol £7 HRAME 9l extraction rate

7 4 u3E FALE Extraction
rate (%)
(D Tree crops
Coconuts {(Cocos nucifera L.) Coconut o0il meal 35-40
Oil palm (Elaeis quineensis) Palm oil mill effluent (POME) 2
Palm press fiber(PPF) 12
Palm kernel cake (PKC) 2
Sago (Metroxylon sago) Sago refuse 55

® Field crops

Cassava (Manihot esculenta Crantz) Tapioca waste 55-59
Cassava leaves 6-8
Pineapple (Ananas comosus) Pineapple waste 75-80
Sugar cane (Saccharum officinarum) Bagasse 12-15
Green tops 15-20
Molasses 3-4

A& : Vaugham (1970), Devendra (1992).
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I 3. SLolAof X|9e] F£L non-conventional feed resources Y SHEX

NCFR Toxic materials
Cassava leaves, peeling and pomace HCN (175 mg/100 g in leaves)
Cotton seed meal Gossypol (0.05-0.20%)

Cycloponopenoid fatty acids

Kapok seed meal Cycloponopenoid fatty acids
Leucaena leaf meal Mimosine (3.5-9.2%)
Rubber seed meal HCN (9 mg/100 g)

Z3 : Babatunde 5 (1990), Devendra (1992).

¥ 4. SHotAjo} X|He| NCFR & ALE W A &HII2(%)

e

NCFR & T ymastac VeEd
Cassava leaf meal Pig Sri Lanka 30 Ravindran (1990)
Pig Malaysia 15 Devendra (1979)
Broiler England 15 D'Mello (1991)
Leucaena leaf meal Broiler 5 Gerpacio & Castillo(1988)
Layer 10
Growing pig 10
Kapok seed meal Poultry Indonesia 4
Swine Indonesia 5
Ruminant Indonesia 10 Winugroho et al. (1987)
Palm press fiber Sheep Malaysia 40 Devendra (1979)
Pineapple bran Poultry Malaysia 15 Devendra (1979)
Rubber seed meal Pig Malaysia 20 Pathak& Ranjhan (1973)
Poultry Indonesia 10 Rozany (1990)
Cows India 25 1.C.AR. (1983)
Cattle Thailand 35 Tinnimit (1991)
Sal seed meal Poultry India 5 Verma (1970)
(untreated)
Sal seed meal Poultry India 20 Sharma et al (1977)
(treated) Cows India 30 Sowane & Mudgal(1974)
Bulls India 40 Shukla & Talapada(1973)
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L. 20 &4 A58 52 2AE

1. & LI (oil paim, Elaeis guineensis Jacq) 842

D % UF P38 4T 9 248

sHotAoF A Go] F YR (0il palm tree; 2 1)7} Wo] Aui=lzn gty T
glo] Aot} oil palm tree A¥iHEZAL 1,290,000 haZA AAGA 74 W1, 1
ol dEY A ot2A AuiA A o] 600,000 ha F= Ho}t (Gason 5, 1989).

Oil palm tree & 25~309nttt YFE dj1 thA] ofF BES Aojoksin]
g o] +FFS woI17] Ast] F U7 Guirt AL Wol ¥ 317] 95t 9
of 2-3719 4& AASNF HER T o)X oo A= dutct & 59 2L %9 oil
palm trunk® # 4& (oil palm fronds, OPF; 218 2)o] AL T},

SF

N
Ly

T

\igly

a8 1. Oil palm tree (F : Frond:; SF : Senescence frond; FR : Fruit; T : Trun
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3 2. A matured oil palm frond (Islam, 1899

E 5. LjolAjotel B LR trunkt B L+ o] MR (1,000, HEYI

Year

Oil palm fronds

Trunk

Felled

Pruned

Total

19%
19%
1997
1998
1999
2000

4370
4360
6,150
7430
710
7020

&0
80
1170
1,40
130
1,340

18170
19090
19390
18180
17920
1780

23370
24280
26,710
271,080
26400
26,210

A& Mohamad % (1986).
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183 oil palm® B (oil palm fruit) 2FF #FHH (palm oil)E B4tst=1)
palm oil A ZA|8 RAER empty fruit bunches (EFB), palm press fiber
(PPF), palm oil mill effluent (POME), palm kernel cake (PKC) ¥ palm
nut shello] A4t o] 4 1Y 30 Lol 7 BABY 2YR YFo =
63 2,

ol Alotof A 1988 Lol AAFE= oil palm FAMES F 7oA Hevtet 7
o] A2 94 1993¥9 AAEE EFB7F 8,700,000 E(HE7E 3,050,000
E), PPF7} 4,740,000 E(AE7]# 1,680,000 £), POME7} 26,470,000 E(A
£71% 1,320,000 €), PKC7} 1,190,000 E(AE7]% 1,150,000 E)22A g2
2% A4 749 Aoltt (Gurmit, 1994; Dahlan, 1996).

6. 3 U5 2o FoE2 =dE HE (%)

By-products DM Ash Protein NDF EE MEMJ/kg)
Oil palm trunk 92.6 2.8 2.8 79.8 11 5.95
Oil palm fronds 255 3.2 4.7 78.7 2.1 565
Oil palm leaf - 3.8 14.8 - 3.2 -
Oil palm petiole - 0.6 19 - 05 -
EFB 89.6 4.8 3.7 81.8 3.2 -
Palm press fiber 92.1 5.3 54 84.6 35 421
POME 91.9 195 125 62.5 11.7 8.37

A& . Jalaludin et al (1991), Osman (1996).
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Oil palm tree J

! |
! !
v ¢ v
Oil palm fronds | | Oil palm fresh fruit bunch Oil palm trunk 1
- (PP (FFB) (OPT) |

v v v B
Moisturej ron palm fruitj fEmpty fruit bunches (EFB)I
v v 4
LCrude palm oil] ﬁ’alm nud Palm press fiber
| (PPF)

v v

( Pure palm oil J

Moisture [ Palm kernel }' j Palm nut shellsJ
Palm oil mill effluent {Palm kernel gl? Palm kernel cake
(POME) (PKC)

I

Spent bleaching
clay

a8 3. Principal products and by-products from the oil paim tre

_66_.



o] ZME Agle] WLRF 0P o) 4 Uk

E 7. SO0} el B LR dof £AE M (T 1,000 M/T)

27} EFB PPF PKC POME (dry)
3 - 234.0 59.3 4.2
QU Al o} - 870.0 214.0 29.0
Zeol Aol 8,700° 3,044.2%(4,740)°  1,210.0%(1,190)°  101.4%(1,320)°
g4 - 14.7 0.4 0.4
2 - 80.4 2.7 2.6
7 - 42433 1,486.4 1376

? FAO Production Yearbook (1989).
1993 =] AAFZE (Gurmit, 1994).

kg o] AJotoll A 2000 o] AAHSE OPF ol A2 19,190,000 Eo|H OPFY 2%
Wz Fe 4 7% 223 NDFEHo] 78.7%24 WH7159 RAEFTFULE &
48 & o, T oot = OPFE 19 29 Zo| BHW E= FHI}I5 A AR
SIE7L EE silage® ARt o83t fled 8 UM £4F £ e ¥
g g3l B FH7} G (A, 2001a, 2001b). 28I Oil palm FAHE9
7t 8 AR W H e # 83 2

E 8. Z& oil palm RA4E2 £FY AlR U & NEE

Livestock PKC OPF POME PPF P. OIL OPT
Cattle 90 55 40 35 5 35
Buffalo 90 55 40 35 5 35
Goat 50 50 15 15 5 25
Sheep 50 50 15 15 5 ?
Poultry 20 ? 30 ? 10 ?
Pig 25 ? 30 ? 10 ?
Rabbit 25 50 10 ? 10 ?
Deer 50 50 15 15 5 ?

Z}& : Dalhan (1996).
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a2l Malaysia 9 oil mills9|A 2003W =] AALE palm press fiber 7}
7,800,000 £0]3 POME 7} 31,288,000 & (7%++ &% : 1,681,000 E) Q4
oj¢} & RUAEES ¢HY ZAIR FYU2E MEstes Z2AE 8 Yy 4
T 77 Aok a weE

Fresh oil palm fronds

v
Collection

Chopping

T .

Drying . Ensilation

~

{ Pelleting l [ Cubing J

v
Mixed with basal rations

Applied animal feeding 1

38 4. AEHERAMO B 4T 29 7S8R

2) Oil palm fronds (pellet) F%97} &4+ J4 X % (4, 2001)

3 F¢ BEEE ZAREA WAoo ol AEHULY 7HF o] BRI L7t
27t Ao YA Y Fou|&o] F715ta Y& AAojk, AF7HA AioA &
o] AlRE T Q= ZALE 7}eY| beet pulppellet)7} J&=dl 9] beet pulps &
QA £ 2ARZA AFHIT ok (Bhattacharya®t Lubbadah, 1971 ;
Kelly, 1983 ; Hemingway 5, 1986). 284 Malaysia®lA A4AtE = oil palm
fronds(pellet)= 7t3 o] AFsta FFL §=F HolA beet pulp2te] HAZFX] 7}
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ATt AZEE O {2 0)A beet pulp? oil palm fronds (pellet)E &% A
5= AYL £ 22X oil palm fronds (pellet)d] ALE7IRE F387] Y3t
o B AL s34t

(1) BA7HE 4% L AoFa

B AL A= FAZ AT S4F5HAA AHEFU F 50957 i T
oA AF, Abzkg v A7) D Aol FARS 2455 Adste] X 7 12F
£ wixstn 20019 192 H 39702 A¥ 17] (3429 @ 6712 219 1 AE7)
7k 219)8k A9 27] (F429 @ dH7IT 219 ARV 219)= ol ¥ 84Y
7t AR E 38R (Table 9).

449 AT e AEE Yt 595 2 AT £
o Joite BIAEQd RAIRE Table 103 ZT, 2 Ad9 gizxF(A
group)ol Al beet pulpE ¥ 7 2 kg FostienH "]@:rL(B group) A=
beet pulp W4l oil palm fronds(pellet)® 2 kg F95tAt. £ 34 A5
A 5 E 3P, 2+ 06:00 2 18:00 off 71 AZf-sh %,

Table 9. Experimental design and conditions of experimental lactating dairy cows

Item A group B group
No. of cows(head) 12 12
Body weight(kg) 679 687
No. of calving 2.3 3.0
Days after calving 150 147
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Table 10. Daily feed intake of lactating dairy cows fed concentrate ration and

roughagesa
Ttem Treatment
Beet pulp Qil palm fronds
Concentrate ration (kg/head)
High vielding cow 25 25
Early lactation cow 20 2.0
Middle lactation cow 7.2 7.2
Finishing cattle 25 25
Total 14.2 14.2
Roughages (kg/head)
Beet pulp 20 -
Qil palm fronds(pellet) - 2.0
Rice straw 3.0 3.0
Rye grass 25 2.5
Oaten hay 1.0 1.0
Orchard grass 1.0 1.0
Total 9.5 9.5

? As fed basis.

(2) APARY 248 FF

2 APA {LoA 343t s5A RS ZHF YL FFL Table 113 7o
o AR FFA L Table 128} E,

Table 11 . Chemical composition of experimental concentrate rations(%)

Ttemn High yielding [Early lactation  Middle lactation Finishing

cow rations rations rations rations
Dry matter 88.15 88.10 88.30 88.90
Crude protein 15 20 12 13
Ether extract 8 30 2 35
Crude fiber 10 15 33 15
Crude ash 11 12 10 13
Ca 05 0.7 04 0.8
P 0.3 05 0.2 0.4

# All values are expressed on the dry matter basis except dry matter.
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Table 12 . Chemical composition of experimental roughages(%)

Item Dry matter Crude protein Crude fiber Ether extract Crude ash
Oil palm frond 91.85 459 32.31 2.43 452
Beet pulp 86.61 8.62 29.08 0.54 3.13
Rice straw 83.00 b1l 32.16 2.39 17.16
Rye grass 88.48 9.14 36.11 2.80 6.65
Qaten hay 87.63 6.63 36.79 3.18 7.43
Orchard grass 88.14 8.51 37.91 6.49 2.59

? All values are expressed on the dry matter basis except dry matter.
(3) A2 HAF

2 Ao 47129 F3ARY 57HA 9 AR E d 2+ (beet pulp F9T)
9+ A F(oil palm frond F7) ZF-LolA YA gL Atz HHF
< Table 103 Zt},

ZA 2 Z2FYE beet pulp, oil palm fronds® BE3ste] 2] ARE o
i AR Table 133 Zotth Bt AR2F2 42 22.30 kg, 24.35 kgl 2

2| 7ke] &ol7t QA vdEthgtew, 4% fFAREAY AHFS beet pulp F977F
22.53 kg2 & oil palm fronds §7+9 24.20 kgt ¥A vgget Azt
o] §9JA9l zol= gt = {4 beet pulp WAl oil palm frondsE &
Aot g & o AbR-Folls obF Fgko] §lo] 235)7 oF7t FUs A

._7]_.
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Table 13. The milk production (kg) of lactating dairy cows fed beet pulp and oil palm

fronds
e Treatment
Beet pulp Oil palm fronds

Milk production

Preliminary period 24.80 25.90

Experimental period 22.30 24.35
Fat-corrected milk

Preliminary period 23.20 24.46

Experimental period 2253 24.20

Z

o
2hid

(o]
-r

(5)

o

SAE Fe & 1494 B viel 2] beet pulp S99+ oil palm fronds
Joj7o AW FFe 2 4.07%, 3.96%019ow, N FFE 747
3.39%, 3.21%°19 1 solid-not-fat &FL &2 8.77%, 8.60%24 A7t

Zol7h |

Table 14 . Milk composition of lactating dairy cows fed beet pulp and oil palm fronds

Treatment
Item -
Beet pulp QOil palm fronds

Milk fat(%)

Preliminary period 357 3.63

Experimental period 407 3.96
Milk protein(%)

Preliminary period 3.61 3.57

Experimental period 3.39 3.21
Milk urea nitrogen(mg/dL)

Preliminary period 5.86 4.87

Experimental period 7.96 7.86
Milk solid-not-fat(%)

Preliminary period 8.63 8.72

Experimental period 877 8.60
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(6) +-Fu AN ZE

AY717t & 25U AAZSE B 159 ZO] beet pulp F9+¢ oil palm
fronds T &Foj7t glen, du7|ten AY7|t F AHNESL7F It =
gt 22 o] B AN ZLE mLE 209 U2 AN 155 79 &3

Table 15. The somatic cell count in milk (per mL) of lactating dairy cows fed beet pulp
and oil palm fronds

Treatment
Item
Beet pulp Qil palm frond
Preliminary period 108,000 111,000
Experimental period 128,000 119,000

2. OIQIol= (pineapple, Ananas comosus Merr.) 24tE

FAO (1990)°] o3t 2 mlof & Ab=o] wQlof & AAFL o] 7H &
1,865,000 B& AASIg I tgo] BYHLRA 1,170,000 E& A4 A
v £38la] 22(790,000 &), 2&A(724,000 &), 91=(602,000 &), ©u=
(522,000 &), HIEE(490,000 E), WA (324,000 &), A=Y AoH283,000
) &olgth

oo &9 =k O 59 Zo] H#U(fruit), leaves (green, dried),
ratoons, stump % rootE FAH q=d FY F HRPE FRHES U=
L AA Hd 15~25% ol Uz 75~85%= Tl ERAE(pineapple
cannery waste, P.C.W. )24 mloj& F2HE AYAtstE: 7oA = o] uieloj
£ FAEo] Ad# e EFolt,
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a2 #APE fruitd FAL 17 694 Eeuier Zon mlojE RAE
(P.C.W)< outer peel(skin), crown ends, bud ends, inner cores, fruit
trimmings @ pomaceZ FAEHO QEd o559 ZAHRL By ¥ 167 T},
a1 o] RAES ¢4& (pressing) Al & AX A} A 9] pineapple bran 24|

pineapple bran & ZAE L ¥ 173} 21},

DRIED 't
LEAVES ™.

13 5. Pineapple®] #9414 3 (Kellems &, 1979).

PEDUNCLE

BUCKESR

18 6. Pineapple fruite] ¢4 HA (Otagaki &, 1961).
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# 16. Pineapple cannery waste® £ =ME &2 (%, HE7|FE)

Proportion Crude Ether Crude Total
Part of cannery waste fr?fit protein extract fiber NFE Ash sugars
Outer peel(skin) 56 6.4 0.92 16.7 71.88 41 42
Crown ends 17 7.2 0.82 254 62.88 3.7 38
Bud ends 15 7.0 0.84 22.3 65.76 4.1 40
Inner cores 5 7.1 0.96 19.7 69.94 2.3 73
Fruit trimmings 2 6.8 0.91 162 7349 26 74
Pomace 5 7.8 1.20 219 64.70 44 63

Source : Miiller (1978).

aea Rl &9 A RE(fruit)E AAT U x| FE2] green leaves (ratoon
stems, stump ¢} dried leaves #A|9]) 59 F4AFE(plant residue)o] ¥rE7159 £
Ardoz ALEIL g o]AE AEAIT] Ao pineapple hayol™ EHAIZ] A o)
pineapple leaf meal?ld| pineapple hay? XA ES B H ¥ 183} 71},

¥ 17. Pineapple bran (cannery waste) 2| AlR7}x| (HEZ|FE)

Item NRC(1972) Miiller(1978) = 9 (1996)
Dry matter(%) 87.1 90.0 13.28
Crude protein(%) 46 6.9 4.66
Ether extract(%) 16 0.9 1.24
Crude fiber(%6) 19.6 17.8 26.64
NFE(%) 70.8 70.4 64.80
Ash(%) 34 40 423
DE (Mcal/kg): cattle 3.26 3.26
ME (Mcal/kg): cattle 2.68 2.68
NEm (Mcal/kg) 1.62
NEg (Mcal/kg} 1.00
NEl (Mcal/kg) 1.76
TDN(%): cattle 74.0 74.00
Ca(%) 0.24 0.15
P(%) 0.12 0.07
Fe(ppm) 489.0
Carotene(ppm) 47.00
pH 3.90
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¥ 18. Pineapple hay & Al27tx| (HE7|E)

Item NRC(1972) Miiller(1978) 24 9 (1996)
Dry matter(%) 16.0 76.4 17.37
Crude protein(%) 10.0 6.3 7.48
Ether extract(%6) 31 2.1 2.53
Crude fiber(%) 23.1 23.6 30.86
NFE(%) 54.4 63.8 63.39
Ash(%) 94 4.2 6.74
DE (Mcal/kg): cattle 1.89 2.57
ME (Mcal/kg): cattle 155 2.11
NEm (Mcal/kg) 1.26
NEg (Mcal/kg} 0.60
NEl (Mcal/kg) 1.28
TDN(%): cattle 42.80 58.00
Ca(%) 0.23
P(%) 0.07

Miiller (1978)7} oo & Ez2Y T A4 AAEHLE fresh pineapple
cannery wasteS HI37129 RAREFFYOEAN 9% B E reviewd 2T
7} ® 199 72y tetol 9 ZululandoAE o]A L2 foraged 30~70%5 WA
& 4 9oty Hustgen E3] MalaysiadlAd& ¥7t&0 P.C.W. 90%% &4
of7te] FIARE F3tEE o 7159 Aol FYTHL BuFAT

®3 Hong(1973)& Bt371% % Cattle I Buffalo® AH§38to P.C.W. 9 &3}
&2 2AsgLd 449 AE A3EL 72.5%, 74.2% ; ®71E &£3}E2
73.3%, 74.6% ; ZTHA £5&2 39.9%, 47.4%  2HF 23&2 80.8%,
80.1% o] Atk B sttt

stololgistL 9 Otagaki 5 (1961)°] pineapple bran¥ pineapple hayE &
G917 30% FA% ¥ TDNE &A% At 27 66.1%% 53.1%01%21 ol
DE (Mcal/kg)= Z+z}t 1,18 W 0.935°I4 =4 o] A= M?ller (1978)7F B 13t
S8t gtk 382 2T (0% A7), 30% pineapple bran d7H+
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30% pineapple hay H7b72 At (lbs)o] 242+ 21,13, 21.54, 23.56 g1
GAE B2 2+ 2.54, 2.67, 2.98°] =4l Dronawat & (1966)% ZF-%A
pineapple hayE 98t g& o FA&°] FA4HUTGL HustHt,

E 19. Feeding level of fresh pineapple cannery waste to ruminants

Level of forage

Country Year Animal (body weight) substitution(9¢)
Hawaii 1905 Dairy cattle (520 kg) 30
Hawaii 1931 Beef cattle (280 kg) 30
Hawaii 1946 Dairy cattle (510 kg) 50
South Africa 1961 Dairy cattle (470 kg) 55
Taiwan 1963 Dairy cattle (450 kg) 67
Congo 1965 Beef cattle (220 kg) 43
Zululand 1966 Beef cattle (240 kg) 69
Malaysia 1973 Dairy cattle (340 kg) 92
Heifers (68 kg) 95
Beef cattle (136 kg) 83
Goats(275 kg)  Sheep(205 ke) 100
Philippines 1975 Beef cattle (330 kg) 85
Malaysia 1977 Beef cattle (200 kg) 100

A& Miller (1978).

Miuller (1978)% Y1375 € A8 2 pineapple cannery waste (47.5%),
poultry litter (33.0%), palm press fiber (10.0%), industry waste (1.0%),
molasses (6.5%), feed additive supplement (2.0%)& 18 73 722 ¥Ho
2 Az AR dFL TFol 8 45.4% ; 29N 14.3% ; pH 4.7 ; acid
value (mg KOH) 15.2 ; TDN 70.0%2t12 @E3IATE o] AFRE H|&oA &
A% T B9 AAG(RY], FH, A9, A7 5 23 E v
e A3 1 kg FA o Bag v]&o] U.S $0.40 ~ $0.50 o]t B3 =H|
ol AdAHE ¥YEL VS AL Ee} 22 A7E vt Sl
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ntake mmp 8 Mixer/weigher
Disintegrator, 9 Molasses mixer
C tle ~owe l 10 Feed truck

2! silog

13 7. Schematic flow sheet for the processing of pineapple waste as animal
feed (M?ller. 1978).

3. Forage tree legumes
1) Forage tree legumes 9 594

ZAko] WAy YaME AT 7t4 ¢ il FFdol 4 A tree
legumesE $90] ZWA §AH o] A3y G DHAFTFHLEA P23 F
93}th, I8 tree legumes? ¥ 71& 4 A FFY Eok opy 2t 483 green
manure, 181 firewood, 24, &3 1% ESEAWA] § b2 AR5
w20 “Multi-purpose tree for Agriculture’2 &&lo] A3 It} (Gutteridge
Shelton, 1994). 183 UF& Aujste F7tutct R o] Fo] Table 203+ Zo| o
27] gEo 2de 2 o B3] gostoior gt 1 B¢ HHAAY tree legumess]
Za4o] AAEe] 53 9 EolAolZ7tENA FA Workshopol o2 W AHHS
o1} opz] 28] yeto ojof Ft A7t vlH|g Aol

2
(b of

2) &8 tree legumes? $7F
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Table 20. Some common names of Leucaena leucocephala({Lam.) and Albigia lebbeck
in different countries

Leumera leucocephala Albigia lebbedk
Common name Countries Common name Countries
Leucaena Australia, U.S.A
Ipil ipil Philippines
Lamtoro Indonesia Tekik Indonesia
Katin Thailand Khago Thailand
Yin ho huan China
Kubabul India Siris India
Koa haole Hawaili

Sources: Brewbaker et al. (1985), Gutteridge and Shelton(1994).

Table 21. Multipurpose shrubs and tree predominantly grown in some Asian
countries

Indonesia Philippines Thailand

Acacia leucophloea

Albizia falcataria

(=Paraserianthes falcataria)

Albizia falcataria

Albizia falcataria

Albizia lebbeck

Albizia lebbeck

Albizia lebbeck

Albigia saman

Albigia saman

Calliandra calothyrsus

Calliandra calothyrsus

Calliandra calothyrsus

Cassia siamea

Cassia siamea

Codariocalyx gyroides
(=Desmodium gyroides)

Erythrina peoppigiana

Flemingia macrophylla

Gliricidia sepium

Gliricidia sepium

Gliricidia sepium

Leucaena diversifolia

Leucaena diversifolia

Leucaena diversifolia

Leucanena leucocephala

Leucanena leucocephala

Leucanena leucocephala

Leucaena pallida

Leucaena pallida

Leucaena pallida

Pithecellobium dulce

Pithecellobium dulce

Sesbania sesban

Sesbania sesban

Sesbania sesban

Sesbania glandiflora

Sesbania glandiflora

Sesbania glandiflora

Source

Gutteridge and Shelton(1994).
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3) #8 tree legumes 9] A&7}

Z2A317] Yste] M F8% A2 A E4of 9
3 chemical composition, neutral detergent fiber (NDF) acid

detergent fiber (ADF), $E3 5 A& #3t 24|t

l

Tree legumes® AtE7}X]

e £%9] tree legumes YA T ZF 2L I YR A2t BEY, AHE,
2 2o wat 4z Eh F8 tree legumes? FAHES Table

pas
22¢ 21 FEZA FFL Table 233 .

Table 22. The chemical composition of some forage tree legumes (g/kg, DM)

Species rude | Fat | Ash | Gd® | NDF | ADF | Lignin |Tannin
Acacia angustissima 225 46 66
Albizia chinensis 263 46 603 348 145 33
Albizia lebbeck 181 47 80 265
Albizia saman 221 70 60 294
Cajanus cajan 214 60 58 308
Calliandra calothysus 212 43 259 209 69 111
Codariocalyx gyroides 198 55 71
Desmanthus virgatus 115 24 58 393
Faidherbia albida 197 16 72 196

275 60 255 216 94 30
Gliricidia sepium 234 14 107 231

261 22 186 232 38
Leucaena leucocephala 267 57 312 226 99 37
Sesbania grandiflora 348 42 125 75
Sesbania sesban 213 80 219 153 36 ND

263 9 100 122

Source : Gutteridge and Shelton(1994).
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Table 23. Mineral composition of some forage tree legumes (g/kg, dry matter)

Species S P Na K Ca Mg
Acacia angustissima 14 1.3
1.8 2.0
Albizia chinensis
14 11.7
2.0 1.6
Albizia lebbeck
2.0 180 5.0
2.8 15
Albizia saman
2.1 14.2
Cajanus cajan 24 29
1.9 1.5
Calliandra calothyrsus
2.0 14
Chamaecytisus palmensis 1.7 0.8 7.2 4.8 25
Codariocalyx gyroides 1.2 14

1.8 16 30.0 138 4.1
2.8 0.5 33.1 10.5 44

Gliricidia sepium

2.2 16
Leucaena leucocephala 16 130 23.0 6.0
29 54
3.3 23.3
Sesbania grandiflora
4.7 13.2
2.7 2.4
Sesbania sesban
43 27.8

Source : Gutteridge and Shelton(1994).
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Table 24. Anti-nutritive factors (secondary compounds) in some forage tree legume

Species Plant part Secondary compounds
Acacia cana Leaf, Stem Selenium
. .. Leaf, Bark Tannins
Acacia salicina .
Pods Saponins
Albizia chinensis Bark Echinocystic acid
Glycosides, Oleanolic acid
Sterols
Leaf Condensed tannins
Albizia lebbeck Leaf Pipecolic acid derivatives
Root Echinocystic acis
Calliandra calothyrsus Leaf Condensed tannins
Calliandra haematocephala | Leaf Pipecolic acid derivatives
Calliandra portoricensis Leaf Tannins, Saponins, Flavonoids, Glycosides
Glircidia sepium Leaf Pinitol
Leaf Condensed tannins
Leaf Coumarins, Melilotic acid
Leaf Nitrate
Seed Canavanine, Heat stable toxin
Leucaena leucocephala Leaf Mimosine
Leaf Condensed Tannins
Leaf Flavanol glycosidases
Sesbania grandiflora Leaf, Seed Condensed tannins, Glycosides
Sesbania sesban Leaf Saponin (Glucuronide-oleanolic acid)
Leaf Saponin, Heat labile toxin
Seed Saponin (stigmasta galactopyranoside)

Source : Gutteridge and Shelton(1994).
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Leucaena+ forage tree legumes FoA] 7}4 @o] o] &&= Ao Z A £ 9]
210 9 Y¥7tA 7 29 fire wood, timber, human foods, green
manure, shade®t EFEY WA Loz w ALLH7] gfEo] 49 “Miracle tree”
(Gutteridge @ Shelton, 1994) &t Ee]oj At}

Leucaena leucocephalas 7HA7} Qo YE7L 7 ~ 8 m7HA] A& £ 0

F& Auist= S7tobth Table 203 Zo] st o]Fo] 2, 181 &%
of wtet FYFUAAS mimosined FIFo] rE21 E3t psyllid (Hetropsylla
cubana) 5 e AFAHYE =tk LeucaenaE H|E3I forage tree
legumes < Table 22004 B &= vt} Zro] 2l ghafol 254A X2 s =
of gtoz s gt ofx|7} Wom E3] Leucaena leafs gZrut Qo v|dto] g-

carotene ¥go] wo} (& 25) 7}% 9 ¢H& SR o a7} Hrha AZE)

¥ 25. ¢&n o 1} Leucaena Y9 =ME &zt

General composition Leucaena leaf Alfalfa leaf
Total ash (%) 11.0 16.6
Total N (%) 4.2 4.3
Crude protein (%) 25.9 26.9
Modified-acid-detergent fibre (%) 20.4 21.7
Calcium (%) 2.36 3.15
Phosphorus (%) 0.23 0.36
B-carotene (mg/kg) 536.0 253.0
Gross energy (kJ/g) 20.1 185
Tannin (mg/g) 10.15 0.13

A& ¢ NAS (1977).
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Leucaena leucocephalatiol] £&H mimosine rumen bacteria®l &34
B 5= mimosined £33 4 & rumen bacteria® Z 1= BFFELS
Table 263} Zro] Z7}o) utal gt &4 922 Leucaena leucocephalas Y5t
#1 & "o DHP degrading rumen bacteriaZt TEE AR H7IAE &4
FUstes Aol Fohn Az

Table 26. Countries without or with DHP degrading rumen bacteria

Countries without DHP degrading bacteria | Countries with DHP degrading bacteria
Australia Indonesia
Papua New Guinea Vanuatu
Fiji Thailand
Japan Malaysia
China India

V. 248 9 A A3 92 8849

G732 2 detA FEHD UAE AT &8 Hed e 2ARAYE
& FYst AAFH LR 8517 HAAL AFolA &= dA FEzte A 7
ARE AFHL AR dolY P = 2F 5 Fo AFE RE22M Y
oM "ag st EFS AR A FRE dojth HE HIode A A
2ol FhelAd Bag st F& F8] FE3A Zdte A7t dnstEetE 7

0.

W bse 2AE B¥E 234 TUSEA A% 1 F¢ SUstE St 98
2% E%L QE?—J & AT At

293 $Y2ARERE $U9E FAG 5 4 ARG T HAEA
2249 49 9% 290 At
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