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ABSTRACT

This study was conducted to determine the effect of feeding a total mixed ration(TMR) of broiler
litter(BL) and bakery by-product(BB) with additional BL or rice straw incorporated at 10% of dietary
DM as a roughage source on behavior pattern, nutrient intake, digestibility, digestible nutrient intake,
ruminal and blood parameters, and N balance of sheep. All the treatment diets were formulated to be
isoenergetic[total digestible nutrients(TDN) 66.9%]. Compared with the conventional formulated feed -
rice straw feeding system(control), feeding TMR with BL(T1) or rice straw(T2) at 10% of dietary DM
resulted in reduced eating, ruminating and total chewing time(P < 0.05), similar DM intake, low(P < 0.05)
digestible DM, OM, fiber and total nutrients intake, low(P < 0.05) nutrients digestibilities except EE,
similar ruminal characteristics(pH, VFA concentrations and ratios, efficiency of carbohydrate fermentation,
NH3-N), and favorable N digestion and retention. There were no differences in the above parameters
between T1 and T2 with the exception of increased(P < 0.05) eating, ruminating and total chewing time
for T2. These results suggested that a TMR of BL and BB with or without rice straw may replace the
conventional formulated feed and rice straw in ruminant diets successfully and furthermore feeding the
TMR with rice straw made sheep behavior pattern more favorable.

(Key words : Broiler litter, Bakery by-product, Sheep, TMR, Digestibility, Ruemn, Blood, N balance)
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Table 1. Chemical composition of feedstuffs fed to sheep”

Formulated Rice Broiler Bake
ftem feed straw TMR” litter by—proglct
................................................ % eeeceresasesattcestesstnsrerassntetsnsetssantes
Dry matter 90.7 90.1 86.3 87.3 90.8
Organic matter 91.8 87.6 80.0 77.4 98.1
Ether extract 34 0.9 6.9 1.1 4.6
Crude protein 16.7 3.7 17.4 204 7.9
True protein 71.7 86.5 60.0 48.1 69.7
NPN 28.3 13.5 40.0 51.9 30.3
ADF-CP 12.6 46.0 15.4 21.5
Neutral detergent fiber 322 75.5 24.4 53.6 2.3
Acid detergent fiber 16.9 44.5 174 31.0 3.1
Hemicellulose 15.3 31.0 7.0 22.6 -
Crude fiber 9.6 329 9.9 232 0.7
Nitrogen free extracts 62.1 50.1 45.8 327 84.9
Crude ash 8.2 12.4 20.0 22.6 1.9
Total digestible nutrients” 78.4 48.0 69.0 55.0 89.0

YOn DM basis.
? Total mixed ration which is composed of broiler litter(64%) and bakery by-product(36%).
¥ Calculated values.

5 oA (isoenergetic) 7]1F(TDN 66.9%)  Table 2. Ingredient and chemical composition

o =2
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o wgE daTel ART diets] wigy] o of diets
sohe e Table 201 ANENA AF. 3 ——— lem 5 Conrol T1 T2
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1
el AT 2 (control)i= M SEAT S Sk Formulated feed 634 - -
A= 634 :36.69] H & (DM 7]5)% Foi st Rice straw 366 - 104
Rar, NET (TS 86.2% TMRI 13.8%2] Total Mixed Ration - 862 896
SAR, AFT 2AT2)E 89.6% TMRI 10.4% Broiler litter - 138 -

Chemical composition (%)

Dry matter

o WAL IRk dPh LTFE WY

=}
NRC(1985) 7]|5& 54715 0]t

= o] ) 90.7 881 886
N - Organic matter 908 796 80.9
A A FEHEHE BE Ay FoA] dr)A & Crude protein 11'9 17.8 16.0
B pEor Bdshl Adsideh tae(r]  Ether extract 25 61 63
& OMEAR, Wg sFel) Amel vlas)A Neutral detergent fiber 0 )04 297
O Acid detergent fiber ' ' ’
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Table 3. Behavior pattern of sheep fed the
different diets

Item Control T1 T2 SE
............ mln/d

Eating time™” 104 42 81 0.6
Ruminating time™” 648 531 612 25
Total chewing time*® 752 573 693 24
Drinking time™’ 16 68 22 10
Sleeping time 193 212 208 7.7
Resting time™” 479 587 517 103

* Control differs from T1 and T2(P < 0.05).
® T1 differs from T2(P < 0.05).
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Table 4. Nutrient intake, apparent nutrient digestibility, and digestible nutrient intake of the di

fferent diets fed to sheep

Item Control T1 T2 SE
Intake (g/d)
Dry matter 786 797 782 74
Organic matter 713 635 633 64
Crude protein® 94 142 125 11
Ether extract® 20 49 49 4
Neutral detergent fiber® 377 226 232 31
Acid detergent fiber” 212 154 158 18
Crude fiber” 142 94 96 12
Nitrogen free extracts 458 350 352 39
Apparent digestibilityn (%)
Dry matter” 69.3 59.7 59.3 0.6
Organic matter® 73.2 68.4 68.6 0.4
Crude protein 69.0 60.6 65.6 52
Ether extract® 83.4 86.9 87.1 1.2
Neutral detergent fiber® 59.3 41.9 423 3.9
Acid detergent fiber” 55.9 353 38.3 2.1
Crude fiber” 53.7 30.3 33.6 23
Nitrogen free extracts 80.0 79.4 76.2 0.9
Total nutrients” 68.8 61.1 62.2 0.5
Digestible nutrient Intake (g/d)
Dry matter” 545 476 464 27
Organic matter® 522 434 434 25
Crude protein 65 86 82 9
Ether extract® 17 43 43 3
Neutral detergent fiber® 224 95 98 17
Acid detergent fiber” 119 54 61 6
Crude fiber” 76 28 32 8
Nitrogen free extracts 366 278 268 34
Intake (% of BW) 2.00 1.87 1.84 0.36
* Control differs from T1 and T2(P < 0.05).
°T1 differs from T2(P € 0.05).
2ol EAA §oHS e AEs E2Eax] (20032 WHEEFE Al A 4dlgo] ut
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SA R - &5 A3 Al AR 15% H7F  © Hashd 2] ¢fol arts BobAA o
= SAAASY dda astgo] QS nxl & Aol 23F Fego] o, Ay
A 9Fokrl= AvkRude$} Rankins, 1993)= % A= hindgut(d )] o] Foiditt
al

Azt AAIAY 18T Kwak

Hasitt. A

TDN

Fare W)



Kwak et al. ; Nutrient Utilization of Broiler Litter and Bakery By-product Ration

Al AL elE FAI66. 9%)53} A
1.9% 2S1H %2 FX& KAl ol
58 47~58% ¥QIE AE % ’“Xla B
TP <0.05). AZ¥H o2 TMRS| <4 TDN7}
T T 53% EH Ak HigvE AR
HPEA. AAl AL TDN T2 46~
62% W Fe WolkE  HolFETHMuller,
1980) 2 ATolA o] & SAEe] TDN 3%
A Ad=]Ql 55% HUE W& 5291 Zo
Hom, T1 Joi79 A5, AAFiE
TDN #te] 89%2 Aoz 7F43siS u,
H A2 TDN b2 48.6% ©]UTh

A Ttas g AFHAFHA doA, o
Z79F HlwEA TMR HolTE5S 7hAast
DM, OM, fiber(NDF, ADF, CF) A #&o u

X 2 floro
m&rzozrﬂ
M

Lo

QILP €0.05), 7}A43F NFE AFHFe e 4
(P<0.)E Bom, 7143} EE A %9
(P <0.05), 7tA3 CP AFHAHFS & A
(P<0.13)y& HITth et} TMRO| o0& &
F Fold AT EBe HAT2)S AT
59 7tast ddh dFHF fFold 9

TR A kT

Al gl
S

o A A}

-1l o o

w
=
b
do
=
fol
Mo
0x
et

bl

Aol ubE Wi59] pHe} VFA A4, T3t
vy g8, Y9 NH-N, €<% urea-Noj| o
F 3} Table 59 AAEAA Ak AR A

2 97 4%01 pH €% adE =g
el Aeg FHET B ATl BEE
Ag]Te] Wk pHE A4 W9 WU
d5s T2 = ol Atk NRC(1996)

of efaty, w9l pH= HEEAT WS

Table 5. Ruminal and blood parameters of
sheep fed the different diets

Item Control T1 T2 SE

Ruminal pH 640 648 641 0.33
Ruminal total

VFA (Limoles/m£) 83.1 1194 1014 119
Moles/100moles

Acetate 46.0 415 547 69
Propionate 363 295 280 4.8
[sobutyrate 1.4 20 05 06
Butyrate 120 219 138 49
Isovalerate 2.1 22 1.1 09
Valerate 22 29 19 1.0
Acetate/propionate 1.3 1.6 20 05
Efficiency of carbohy-

drate fermentation 81.8 803 78.1 2.1
Ruminal NH3-N (mg/d¢) 21.2 192 174 22
Blood urea-N (mg/d£) 16.3 187 178 4.1
* Control differs from T1 and T2(P < 0.05).
°T1 differs from T2(P < 0.05).
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Table 6. Nitrogen balance of sheep fed the
different diets

Item Control Tl T2 SE

Intake (g/d") 150 227 200 17
Excretion (g/d)

Fecal® 4.7 8.9 69 1.2

Urinary” 13 22 19 03

Total” 6.0 11.0 88 1.5

Absorption (g/d”) 103 13.8 132 14
Retention

g/d’ 89 117 113 14
% intake 602 509 562 5.6
% absorbed 873 837 856 23

* Control differs from T1 and T2 (P<0.05).
® Control differs from T1 and T2 (P<0.1).
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