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FACE B T S PRI R SRS RSO0 IS B - 1) s
M%Wlm&/%wwl “WIP%J’#EW<MW”““)ﬁTH%“4%g’ﬁgfi’ﬁ%”
L 2 A VBT B 3 AT ) RO TIECER - LR K SR BURCR ) ORI
3,200 keal/kg ~ 251 8 me/kg [IU5F1 40 mefkg (U5 « 1 18T (CP) (& sy VHTRERIRE e
HESE R (121 [ WP (2235 [ STRIHEH CP23% % CP20% Fufifll » (S 1Pdhisc
(LCP) FIFE{H CP20% » CP17% 2K WL - [UAS P PR 5 TP Al ﬁﬁj[ﬁ‘ CP 23% A1
CP 20% G - FFRTE (PHT) P1BI 5[ - B3 £5 PHT 25057 ~ PHT 500 ;"b PHT 750 5 » 53 7
$E & RPFIPIP ﬁﬁ*ﬁ'ﬁlifﬁ [1250 U/kg ~ 500 U/kg * 750 Ulkg [IRFART o ek L] A b B KT
g R :[»N[i b&'?ﬁl[i}{ka ¥ g SRERHY ggﬁg%}n*h = HENST TR > 5T PRl FJ'J B
7}@I“bigui+équlﬁl%bﬁlfj- AH o ARG HCP A2 A LCP A7 528 7 FUERIIAVE L ~ IR A% - 6
IS A R B SIS IR TR R PHT 75032558 (9] HIEVRA40) -
@fy%ﬁ PHT 250 52 H5 fy » A RET (P < 0.01) VWP Erp BT S B (P < 0.001) 45 #494€ PHT 250
ALY o S BORIREHET [ B g B @&ﬂléﬂ'uig@’g [REEIRE S [ i Ry - Ty 2 frodie e
LS 2SRRI T[R90 00 ST AR ISR S 1T BT S|
juﬁ]*é”iﬁlf ’jé% S A S ATRC TR R o B D 750 Uk [ORATRTE » R EEE FIHTED
IR 2 E ljisr%\l

Wispatl - FIUSE - FARIESES - (IR - 2 RB - fR

i

EIF{J@;IP E»[R B A 2] ~}35Ff4\3ﬁ’|t ]E;UFUH » TR kkﬁ%ﬂj[ﬁ *{,P[ ; f{uji }@f];FE‘F[I;fﬂ'_gD- lf?’ﬁ" [HS
IE'I l'ﬁl AR R T Wff[ St rgﬁvﬁ&%—ﬁji?&f IAIEER ST HP - izgt'ﬂpﬁlﬁﬁr P IETA gL
l’?gi’ F‘ fﬂlﬁj@ﬁq'ﬁéﬁj‘ﬁ”ﬁjﬁ i Wﬁ?%’?ﬂﬁﬁﬁ HIUETE ST ULy - NRC (1994 ) &F5f0-3
@ [ [H SIEFHEE S 1ET (crude protein, CP) #IZHJ&HE (non-phytate phosphorus, nPP) 57 I:A[Eill ST WIS
23% 1 0.45% » iy 46 SHEII£5 20% A1 0.35% « AAFEERRL 0 PAFIEIOE 79+ BAIHES (Sohail
and Roland, 1999 ) -~ #&7<[~ F[#’Uﬂ[ﬁi‘fﬁlf@ (Ravindran et al., 1999; Sebastian ez al.,, 1996 ) »[#3 (Sebastian

|

et al., 1998) ?Fﬁ  MEFEAEPRTS (phytase, PHT ) =71 | ~f<##[[H] » ['gf_mfgg[?ﬂﬁgi@gf T > 7
T.Q]f il (exogenous ) /& (Cowieson et al., 2006) - Pillai et al. (2006) | [ FET ] ﬂ @i‘tbﬁjfl&@ 2 £l

G S « RSB IS C (L ATRE031% 1 0.28% )OSR A1 VI FRFR LTSI (12

(1) FEBEELES [ 1 TR 75 1883 9
@) FITREE S £ rﬁ%@ SR
(3)';W7€%<$3%KF5%7F|§=WE\FVT§
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98 BAREVEE! e P ARPATS S PR B 1A REE RIS ST YA
BFBE0.47% 1 0.46%) 7 {1 SHIE BT 1111 1,000 FTU/Kg IIFATEAS 5515 - 191 + Proarss STy
FAPRTEL L SR T SL PR (= SR AP T U= (Santos et al., 2008; Cowieson ef al., 2006; Cowieson et al.,

2008) < PRI AP I 1ET (ideal protein ) A ’?‘%‘Fﬁf[w @j*aﬁjf'ﬁlﬁ'ﬁﬁ”%f@%ﬁg ’
i Mﬁl@bﬁf@? PAISIT Ut RIS IIIY A -

MR T A

L R

(1) FEIV 1 [leFV Arbor Acres FF[EI—,—EI 480 & (EEEIQ$1 I&E?:El':l NTFERER ) o s L‘in‘f‘ o 34
[ AR AR (= ) ~ BRE I CE i F)?’[LJJ e TR Vﬁﬁk’ﬁﬁF U ’?%\'F?\ﬁ%”'(<0-001
ppm) °

(i) FOPrgsfent 2011 & 5-6 F|RE2 5 » REE i T ﬁ??fﬁHl P (R x =18 x 1.3 m) A
FEHIF RS20 & > 5 & S 0.12 m® (OB - SR 4 H0 > 5SS 21 1 - 35 Elﬁ?ﬁﬁi}fﬂ[?ﬁu
EFE O BR AR o ROR SRR 5] 6 ke (925 om ) FUMUTERR] » RS ek - g
}nﬂf@#ﬁ £ BT 8.35% ~ 0.82 mg/kg ~ 1.12 mg/kg ~ 1.08% #10.15% -

(iii) £ & %EW@T%EA? R E R RN EE ) PP R s e R JFL' A i BT TE
PrdrEEE A *éﬁ@\ﬁm

1. ZREERaf & oA

() FEEREEI] = AL *E't“" = ol BURT > I IR PRERE] 7 i A1 8 me/kg A1 40 mg/kg  (NRC,
1994) > F RS Y% 1 B o SRERERIY 2@%%&‘1@*?% (HCP = LCP) x 3 ﬁﬁ;f»ff;ﬁi (PHT
250 ~ PHT 500°= PHT 750 it ) LK Gaff R o o f e VBT (3 B0 4o » HOP AL (e VPRI )
FEEEE R (121 FIgE) AVPITIHY (22-35 FIEG) 2 NRC (1994) ;ffﬁﬂi@é', ST I CP 23%
FIICP20% falfl » LCP R ( (S VRN ) §546 FIIBRAT CP20% 2 CP 17% ~ 20Hh £ S WAL -
k% (lysine) ~ PHAVE T (methionine) %5 {[% (threonine) F‘jé'l 7}‘ W= HCP 5~ Tﬁl[ﬁj iS]
FA"E' o EIPRTE 1 ?#Jiﬁpgluifgfg% ES ;%;tzjﬁlqglﬁgqga@ﬁﬁiw 250 U/kg (PHT 250) ~ 500 U/kg (PHT
500) * 750 U/kg (PHT 750) o

(i) FERwIIRT ?‘n‘ﬁif& R 1 OO IR 2 0 B j’iﬁgﬂ HCP AT LCP ﬁﬂ*ﬁﬁ 500 kg > ] fﬁ?"
150 kg Y RATAT - [5EE & AP ﬁiﬁ’g“ @47 HCP + PHT 250 ~ HCP + PHT 500 ~ HCP +
PHT 750 * LCP+PHT 250 ~ LCP + PHT 500 * LCP + PHT 750 3" 6 % - [l f -

TIL SEPIE =R RS A

() * =RFEREAh L 5 R ﬁ“i';’%‘%ﬁﬂliﬁiﬁ RAR B AR = (1998) ?’ﬁfEZ?Fﬁ} & (F2) &S
86 = (2011/6/20-2011/9/14 ) FUMERRCHER (=2l » MHTHEPI [ BE2RIBY 20 =~ BT 45 UK 57 68 =
) -

(i) FRE f“ SETUR ~ R R 55 £ C]EIJ,”E’E*r’ﬁ%i’ﬁrp ( CHANNEL DV-1202H) 2-3 = »
33%"‘«*#1@&%[;1 ’ FJ%;E:@T&%E T #10 ﬁ[ LS g Jiﬂj\ =153 lfF

VL R

() % =Pbfe s SEEATTERAIYE, ~ & RO PR o IR fﬁﬂﬁl 175 ?'%ﬁﬁf‘&ﬂﬁﬂ
PR AL > FRETT I5FR AED (average daily feed intake, ADFI) -~ [ [i@fj (average daily gain, ADG )
K EAR¥55 (gain/feed, G/F ) o

(ii) i FE l”%"fﬁ‘[i %Eﬁg@%&?ﬁmon 5 F] g fe RUR IE‘JF‘ R | g P8R (CuS0,.5H,0, GR
A% , Merck, Germany ; 3 & £} 25.1%) f’r@&% (ZnSO4 H,0, GR 7% , Merck, Germany ; 7 ¥ i
35.6%) ~ BEFTE ( f L-Lysine 51% ; IJT (Jﬁfﬁ‘;) SRR B~ PR (5
DL-Methionine 99% : Adisseo, Co. USA) ~ ¥7 kL ( fA L-Threonine 98.5% ; [k & [=&[4L * f]
FHESYT ) WARPLTE (5,000 U/g, Fuda Blotech Co., Ltd.) lﬁlﬁﬁjﬁj Eﬁ& FhETERES 1 - |Ff[§T'iFf7J ,
£ ZIFVEI I HCP + PHT 250 ~ HCP + PHT 500 ~ HCP + PHT 750 ~LCP + PHT 250 ~ LCP +

fim
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PHT 500 & LCP + PHT 750 [Vt I'F’F?ﬁ‘[;] HII5% 20.88 #118.91 7+ /kg ~ 20.91 #118.93 7 /kg ~ 20.93
F118.95 7 /kg ~ 19.57 #118.44 7 /kg ~ 19.59 #[1 18.46 7+ /kg * 19.61 H118.49 7 /kg °

(i) "R 2 SFURTh A - SRCEERFET 8 ELIARE 2 W 4 B IE RIS -

(iv) %38 H = (relative seed germination, RSG) [ @ %% Tiquia et al. (1996) * Tiquia (2010)
Y3k TIEESRE fE: (Chinese cabbage) ™ [ (alfalfa) 764+ ?F'Ui%ﬁi’ HERR I SV A IR Y
RSG > JI-EH g -

* 1. FEEEEERD
Table 1. The composition of experimental diets

Grower (1 to 21-d-old) Finisher (22 to 35-d-old)

Items Price', kg/NTD
HCP LCP HCP LCP
Ingredients, %

Yellow corn, CP 7.5% 11.85 42.00 49.32 50.40 59.80
Soybean meal, CP 43.5% 14.34 42.00 36.80 36.60 28.20
Fish meal, CP 60% 70.87 2.00 — — —

Soybean oil 47.50 10.40 9.40 9.00 7.40
Limestone, pulverized 2.00 1.90 1.90 2.00 2.00
Dicalcium phosphate 15.80 0.60 0.90 1.00 1.10
Choline chloride (50%) 42.00 0.10 0.10 0.10 0.10
Salt 3.00 0.40 0.40 0.40 0.40
Vitamin premix” 113.00 0.20 0.20 0.20 0.20
Mineral premix’ 27.00 0.20 0.20 0.20 0.20
L-Lysine, 51% 36.00 — 0.28 — 0.30
DL- Methionine, 99% 200.00 0.20 0.36 0.10 0.18
L-Threonine, 98.5% 97.00 — 0.14 — 0.12
Total 100.00 100.00 100.00 100.00

Calculated value

Metabolizable energy, kcal/kg 3,206 3,206 3,207 3,209
Crude protein, % 23.04 20.04 20.04 17.07
Ca, % 1.02 1.00 1.05 1.05
Total phosphorus, % 0.55 0.54 0.56 0.55
Non-phytate phosphorus, % 0.31 0.31 0.32 0.32
Cu, mg/kg 18.76 17.73 19.72 18.18
Zn, mg/kg 72.42 72.46 73.58 73.02
Lysine, % 1.35 1.35 1.12 1.12
Methionine, % 0.58 0.58 0.45 0.45
Threonine, % 0.91 0.91 0.78 0.78

' Values were estimated in May 2011.

% Vitamin premix provided per kilogram of diet: Vitamin A, 10,000 IU; Vitamin D3, 2,000 IU; Vitamin B12, 0.03
mg; Vitamin E, 20 IU; Vitamin K, 3 mg ; Vitamin B,, 2 mg; Vitamin B,, 5 mg;Pantothenic acid, 20 mg; Niacin,
30 mg; Pyridoxine, 3mg; Folic acid, 2 mg; Biotin, 0.2 mg.

’ Mineral premix provided per kilogram of diet: Fe (FeSO, * H,0), 80 mg; Cu (CuSO, + 5H,0), 8 mg; Mn
(MnSO, * H,0), 60 mg; Zn (ZnSO, * H,0), 40 mg; I (KI), 0.45 mg.
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1. ?v%f,fiiﬁ'@f'éﬁg'%iﬁg,@w}*ﬁﬂk o Eﬁr%ifﬁﬁ, 4EH > Vs g Elfj)f%ifﬁ[{[ﬁ? TR T 50 mL UEEY
A RS 7580 )+ FHFIS S B3 L -
) iﬂﬁ%ﬁ” &7 90 nm =E FUPEGT > Bt 100 FFET
3. 7V FATEIEAIN S mL SRR SR 8 mL AR 0 ST S S
SHETSLH AR ST RSG (%) = AT BT B s SRS S9EEH Bx 100% -
(v) HEPPIRY ST ST T
Lo A5~ Tj0) ~ BRI T fzf“ﬁﬁ AOAC (1990) Azl o
.~ SEAER T T fﬁﬁﬁ AOAC (1990) Fry'e ”Sﬁﬁiﬁlﬁﬁéﬁglﬁi’ﬁ#{ Al [ (7 (4 » NEYTECH-2-525 )
FE] Fli 0 PR PR gk 22 FF[[;;Q ( Atomic absorption spectrophotometer Z8100, Hitachi ) Jf[ 0 -
V. ST
FIIH] SAS FKFf 57 T’T;‘@ﬁéﬁj PE' fY = ERELE 50 H | (General linear model procedure) 3 (= A ) 55
Pr (SAS, 2002) » & S {EHET AR IR LR ET O F:’“ﬁﬁ'[i}lk[ JE tr:ﬂeﬁﬂ% it o I') LSMEANS 7 S 2=

lﬁlETJF IR U ) ﬁfj—‘ il e F Hfﬁ‘ﬁ 2 REAE 2 IR (Tukey’s honest significant
difference, HSD) ':‘Qf'if[ﬁu, I3 e el B 1 o

F 2. FEHFRHEP [ 53 R

Table 2. The adjustment of broilers litter composition before composting

Items Crude protein (CP) Phytase (PHT)
HCP' LCP PHT 250 PHT 500 PHT 750

Before adjustment

Litter weight, kg 111.27 110.97 104.20 121.95 107.20

Moisture, % 49.66 46.86 44.32 48.11 52.35

Dry matter weight, kg 56.93 58.80 58.45 64.00 51.15
Added water, L 43.83 43.50 51.50 49.80 29.70
After adjustment

Litter weight, kg 155.13 154.43 155.70 171.80 136.85

Moisture, % 63.50 61.75 62.63 62.75 62.50

" The birds of group HCP were fed diets contained CP 23% and CP 20% in grower period and finisher period,
respectively. Group LCP were fed diets contained CP 20% plus amino acid and CP 17% plus amino acid in
grower period and finisher period, respectively. The birds of groups PHT 250, PHT500 and PHT 750 fed diet
contained phytase 250, 500 and 750 U/kg in grower-finisher period, respectively.

e

L B S VET R A R T "ﬁﬁ'ﬁa‘mﬂ ARES r'%[fk g7
() BEAEFE A 1T i S EIET IR RS SRR Vﬁ&ﬁ?

HCP 5-'54E 3 ﬁ;ﬁﬂglﬂlﬁ Wﬂfﬁj ADG * ADFI g%ﬁ%e& (P <0.05) ik LCP 5™ £7 ﬁ T

WFIEEER = WIRR Uy ADG ~ ADFLA1 G/F S8 2 B! - [ HCP 32548 7 & R UF el ity

Bl et 5 4 E | §ik LCP At ﬁﬁjﬁﬁj%’?ﬁ (#3) - @rm (2011) I 7 [Filf » %F'J*W?f prEn D G B AR
FIRIEE > N 3 i 5 St poiE T HIE 721-826 g W 1,662-2,079 g » 39t £ BhEgin . - o=
BRI 2011 F 56 [UE T o RS ORI BEYE - FEee ADFIﬁﬁ“’%rﬁf (2011) £%Ffflisk -+
FRERAEIRTE LCP A7 g [ Ao JD L o UEEH TR PR A ﬁ%&ﬁé%‘? HCP A1

Ig HCP 7 858 ¥ 4 < Wfy ADG * ADFI Jg“%a% 2y (P<0.05) § LCP 3 ;“ fé | » 1= Bregendahl

et al. (2002) % Sterhng et al. (2005) EJF«"—V)‘“ fcll o BEE GEKE CP ﬁé'l VD 3% E %k %‘ffﬁr’f*’ﬂﬁ
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RV 5% [V RERALTD] > 01 1 HCP AT LCP & i ADG ~ ADFL > G/F 7351 2§« Zhao er
al. (2009) I'J - F[l?[llﬁ;{f’fﬁrﬁ I@’Tﬁé%ﬁjﬁéﬂﬁmﬁj Arbor Acres FFIE‘TE IARE > A 1-21 Flagpu s <%
ﬁ S A Ekf"” b 0 {EN22-35 F 1519 ADG » ADFI F[Jiig 7 58 EAF%’\” [~ eFancher and Jensen ( 1989
a,b) |2 NRC (1994) F{EFFIE (CP18.5%) - F¢(SCP ﬁi', (CP16.7%) MF(%CP {i &

AR RS gﬂﬁl&ﬁw E1 BB AT 2142 FVEGIOF 1 AJES 0 SRR A CP 16.7% B E5E
Uﬁ%?ﬁ‘gl : 'ff:lg’ﬁiﬂ}'”@ FrREH EARET CP 18.5% BfH # KL LS - [ F2 & CP 16.7% 1+ 3L
PLEAREVEES =7 G/F SEARET CP 18.5% BAEAT KL N9 - A PR ETATHTE 5787 2 CP 18.5% it
AR A B P EASEE R HCP A LCP B o R SR R PO R E TR A
L VRERART] o

B3 PIRSRE TARPRT BB US SLEAS £

Table 3. Effect of dietary crude protein and phytase supplementatlons on growth performance and diet cost of

broilers
Hems Crude protein (CP) Phytase (PHT) SE Significance’
HCP' LCP PHT 250 PHT 500 PHT 750 CP PHT CP x PHT

No of pens 12 12 8 8 8
BW 1% g 38.39 37.80 38.48 38.60 3721 1.11 NS NS NS
Grower period (1 to 21 d-old)

BW2' g 623 585 532° 626° 654° 18  * *¥xx NS

ADG, g/d 29.25 27.36 24.68° 29.38" 30.86" 0.61 * k¥* NS

ADFI, g/d 50.05 46.87 46.98 48.13 50.28 1.71 * NS ok

GJF, kg/kg 0.58 0.59 0.53" 0.61* 0.62* 0.02 NS ** ok

Diet cost, NTD/kg gain 35.92 33.94 38.53" 33.19° 33.06° 1.27 §  kEx ok
Finisher period (22 to 35 d-old)

BW35, ¢ 1,629 1,624 1,482° 1,667° 1,730° 79 NS * NS

ADG, g/d 71.79 74.19 67.82 74.32 76.84 498 NS NS NS

ADFI, g/d 126.38 12820  114.49° 131.33* 136.04° 7.16 NS * NS

G/F, kg/kg 0.57 0.58 0.59 0.57 0.57 0.02 NS NS NS

Diet cost, NTD/kg gain 33.24 32.19 31.93 33.09 33.12  1.23 NS NS NS
Overall (1 to 35 d-old)

ADG, g/d 46.77  46.64 42.44>  47.89®  49.79° 233 NS * NS

ADFI, g/d 81.48 80.36 74.78 82.39"  85.59° 3.51 NS * *

G/F, kg/kg 0.58 0.58 0.57 0.58 0.58 0.02 NS NS NS

Diet cost, NTD/kg gain 34.22 32.66 34.08 33.14 33.10 1.00 T NS NS
" As Table 2.

> BW: body weight; ADG: average daily gain; ADFI: average daily feed intake; G/F: gain/feed.
* NS: not significant; ¥+ P<0.1; * P <0.05; ** P <0.01; *** P <0.001.
“® Means within the same row without the same superscript are significantly different (P < 0.05).

(i) ‘é]F&E@?“'é FIREES SR RyS
B PHT 500 A=A PHT 750 A7 il - 7 FERRTAMIEEE ot RAERAIBE 5 4 § R 2 B (&
3) o & RWHRE > PHT 500 321 PHT 750 55558 FUfIEI{it PHT 250 77 535 (P <0.001) > ADG
(P<0.001) #1G/F (P<0.01) ffF » GfElny A L[S (P<0.001) - & 237 FENFPUETEY 4 )
[k PHT 250 5[5 5.5 7 5.3 5 o PIf ) - PHT 500 72 #1 PHT 750 5§58 H i 2 (P
<0.05) % PHT 250 7 £5~ » PHT 750 77§28 7 FI{ 1Y ADG £ PHT 250 2 il (P<0.05) - fiF
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S IF » BREA T p@@& BB ST A5 G/F FIGEAE Y 412 F B YRS - PHT 750
AFEE I ADFLATADG 75 2 (P <0.05) f& PHT 250 Iy » 2 Santos er al. (2008) i1l
ﬁﬂ%?ﬁpﬁf@g‘é el FIPJEERR QB ST 50 PO AT © 1=9f > Pillai et al. (2006) 7t Cobb
FFHT’E T[S =B (3-21 Flggn) AP (2142 ‘m) 77 I BREEHE S 1ET (23.2 F121.0% ) =2
ufﬁ (3,115 #13,185 kcal/kg) S BERIpY = A T S ig&ﬁ;ﬁi@f@;ﬁ%%ﬁj@ RN 1R 5
g ‘izlb%ﬁ%?ﬂ;l?«@%“ﬂd FI ST BRI )1 1,000 Urkg mf‘&@? £ (5% =2 SRR GAlAE
FIFF11 SO0 Urkg 71 750 Ulkeg (SRS » 5! € | ISt SRERfESRIFORRRUATD) -
(iii) A S I@Tbm@lfgﬁi';ﬂ 1A B W[iﬂ I
PEE 4 S AREE LCP + PHT 500 = A1 LCP + PHT 750 5 fiff - 7§ (5 POgapR] #a SR pus
RS (2 5) < T Ifl#E ﬁuﬁfﬁbm&ﬁ?’jil@%ﬁﬁwﬁjfl{«J";‘ﬁ’ EEES LAl il
ADFI &[5 o s (£3) o == %If\_ﬂlji"}ifsﬁ HCP Gilfs{34E i ADFI ') PHT 750 &8 it
PHT 250 7 83 (5) [/ LCP = AT £ &I GfilA7 [HIFEE (10 ADFL % BT BEH - 5 % PO
G/F 1 » 58 ffifa HCP fiv ﬁl&@&ﬁﬁ%%ﬁf}*ﬂf | G/F 2 8¢ 3 &1 > {[] LCP + PHT 500 {1 LCP +
PHT 750 52 54E fiY G/F 119 (P < 0. 05) fif LCP + PHT 250 55 £ (f » fff o 4 RIAY G/F Ehg
F AL B o =9 > fRA HCP = ﬁ@pﬁgr Bl R AUEEE ¥ & SRR RS A 2 R B
A7 LCP + PHT 250 5 i el o5 4 8% 9 (P < 0.05) it LCP + PHT 5005 #1LCP + PHT 7505 £% ,'J ,
f’ﬁlﬁ%’ g b S IRV ERAR Y A T E R EW\F??’TTE o
IL. Gk & F I@f’rkﬁmﬁgﬁi% B IR grt%‘?ﬂ[i}qk VEY,
(i) B A Wﬁﬁi “TE IAJFE R TS Vﬁ‘:g%'!‘
HCP = 5EE fuRgst sk (P <0.05) AW 7] F | (P<0.001) € LCP Ay - [P i u@r'rr[
EHIEEFEY (P <0.05) § LCP A EL (& (F<4) © Zhao er al. (2009) EfA Arbor Acres [ I[A|5E= 78
TR Ep i OB o T 42 PUSIRRE RS AN G lf,ilufﬁ A EEf Ry o S A A
S 1E A[EVF' Y4 - Bregendahl ef al. (2002) ¥ Sterling ef al. (2005) ?FIL[’ BEIAE A S 1EY
ﬁiii‘ 2H 3% HiEp’ H“Maﬁﬁwﬁy I Ty FEE R R T B e SRR LCP AN RER PUGRE A A
Enﬁﬁ £ FEgREE HCP 77 (% 3% » @WFF Mﬁif@]@ HCP A2 AT LCP A Gl fol o BE Ik ~ I
[ ﬁ%f&f”%ﬁﬁlf& BRI LCPq’ REE WAV S N@'rr’jé'l%g%%ﬁ HCP A £y - 4
WIS LCP “”ﬁ?F’?f p- “:‘:*qiflf‘leﬁl rﬁfﬁrﬁ VEPH[R SRy PR l@f‘rﬁé%ﬁ HCP 32 £y
( Widyaratne and Drew, 2011 ) o
(i) ﬁ]ﬁ’t&j@? FESE I AFE R RIS sy
PHT 250 AFEE PO IET (LW) RS 9T PHT 750 7 S35 & (P < 0.01) [y LW fio=
<tk PHT 750 #1 PHT 500 AL P (P<0.001) [f LW b=kt PHT 750 7 83l » 9P 7
[ F‘jé% HIRpREF 2 (P < 0.001) % PHT 750 52 KB % -y Rqsksf ~ OALED ~ SRR R AVAT 55 5
E%ﬁ;” HHEIYT (3 4) o 4 SRERATEAOE S 1ET “ﬁﬁvﬁ%ﬁlmf@r‘ﬁi'ﬁi Pillai ez al. (2006) g
ERHHATNE » fAE HISER 0T o M BRI BT TR - PHT 750 RV e 19T £ BHEE PHT 500
Sk PHT 250 55 £ 'J » 1 Boling-Frankenbach et al. (2001) - Cowieson et al. (2006 ) #1 Cowieson
etal. (2008) ‘F[ S ﬁj}Fﬂi{ B Iﬁgflfg HEE #ﬁﬁ FIET (’ﬂ;ﬁifl&) F|H F5Spudsfl > % Widyaratne
and Drew (2011) 411> #Qﬂ FIES Jﬁ_p—f VETF] 5| }f”f} FOBaE [ HR0 P B ST S PHT
750 A= g Utaf@q“'aipm 500 7= AT PHT 250 7 Ky » [Nl Srp 18T CRRLPR ) FIIR 35
b?%ﬁ, > g w}(« F’jihﬁ it PHT 500 7= {1 PHT 250 5 £ ) -
(i) EAfEH S 'mm@?“'%ﬂ RE S & B
ERRELA! ﬁrfl’?’fbﬁé&ﬁzﬁifﬂq« ST LW OPskF B UL BT (£ 4) - FEBRA
LCP Gafel 35 V[ ] AR PRI R 9 = A pl1 ] PHT 500 A2 J9A] i l’i’?fﬁ %% (P<0.05) it PHT
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Table 4. Effect of dietary crude protein and phytase supplementations on carcass characteristics and chemical
composition of breast muscle in broilers

Items Crude protein (CP) Phytase (PHT) . Significance®
HCP! LCP PHT 250 PHT 500 PHT 750 CP PHT CP x PHT
No. of birds 24 24 16 16 16
Live weight, g 1,656 1,587 1,499 1,599®  1,766° 81 NS ** NS
Carcass characteristics?, %
Dressing percentage 74.85 71.90 73.37 73.05 73.70  1.69 * NS NS
Breast muscle 20.81 20.18 20.03 21.11 20.35 0.59 NS NS NS
Thigh muscle 20.12 19.32 19.35 19.77 20.04 054 + NS NS
Liver 2.70 3.01 3.04 2.93 260 020 + 7 *
Spleen 0.19 0.22 0.26" 0.19° 0.16" 0.03 NS ** NS
Heart 0.63 0.62 0.71° 0.63* 0.54° 0.04 NS *** NS
Breast muscle’, %
Dry matter 22.52 22.67 21.88° 22.54* 23.36" 047 NS * NS
Protein 81.70 84.50 81.20° 82.07° 86.03" 1.00 ** wk* ok
Ash 5.27 4.81 4.93 5.03 517  0.11 *** NS NS

" As Table 2.

* Based on a percentage of Live weight.

* Based on a percentage of dry matter. Estimated value, protein = nitrogen content x 6.25.

* NS: not significant; ¥ P <0.1; * P<0.05; ** P<0.01; *** P<0.001.

“": Means within the same row without the same superscript are significantly different (P < 0.05).

C DI S OAEPATE S BB U R RO TP [ Y L
Table 5. Interactive effect of dictary crude protein and phytase levels on growth performance, carcass
characteristics and chemical composition of breast muscle in broilers

HCP' LCP
PHT 250 PHT 500 PHT 750 PHT 250 PHT 500 PHT 750

Items

Grower period (1 to 21 d-old)

ADFT, g/d 44.1° 52.3° 53.8° 49.9% 44.0° 46.8% 1.7

G/F, g/g 0.573"  0.584™  0.597° 0.486°  0.642° 0.639"  0.022

Diet cost, NTD/kg gain 36.78" 3585  35.13% 40.29* 30.54° 30.98° 1.27
Overall (1 to 35 d-old)

ADFI 71.1° 85.4% 87.9° 78.4% 79.3% 83.3% 3.5
Carcass characteristics

Liver’, % 3.07° 2.44° 2.59® 3.02° 3.41° 2.62°  0.20
Chemical composition, %

Protein of breast muscle* 85.63" 81.35° 78.13¢ 76.78  90.72° 86.01 1.00
" As Table 2.

* ADFI: average daily feed intake; G/F: gain/feed; TP: total protein.

* Based on a percentage of live weight.

* Based on a percentage of dry matter; Estimated value, protein =nitrogen content x 6.25.

¢4 Means within the same row without the same superscript are significantly different (P < 0.05).
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Table 6. Effect of different levels of crude protein and phytase supplementation to diets on RSG of litter after

composting
Ltems Control Crudel protein (CP) Phytase (PHT)
HCP LCP PHT 250 PHT 500 PHT 750

Chinese cabbage

No. of germination, plant 71.5 78.0 59.1 80.1 61.5 64.0

RSG’, % 100.00 100.65 76.24 103.39 79.36 82.58
Alfalfa

No. of germination, plant 85.0 87.4 91.6 89.6 87.1 91.8

RSG, % 100.00 102.84 107.75 105.44 102.50 107.94
" As Table 2.

* RSG: number of seeds germinated in litter extract/number of seeds germinated in control x 100.
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Table 7. Effect of different levels of crude protein and phytase supplementation to diets on compositions change
before and after composting of broilers litter

tems Crude protein (CP) Phytase (PHT)
HCP' LCP PHT 250 PHT 500 PHT 750

Before composting’

Moisture, % 49.67 46.86 52.35 48.11 4432

Ash, % 16.82 16.25 16.77 16.16 16.66

Cu, mg/kg 27 19 25 24 21

Zn, mg/kg 126 100 118 117 104

N, % 2.65 2.60 2.74 2.66 2.61

P, % 0.74 0.70 0.76 0.76 0.63

K, % 1.70 1.52 1.68 1.66 1.48
After composting

Moisture, % 41.94 42.14 43.90 43.87 38.34

Ash, % 36.61 26.34 40.38 27.49 26.56

Cu, mg/kg 38 22 35 33 21

Zn, mg/kg 194 181 201 186 176

N, % 243 2.49 2.34 2.44 2.48

P, % 1.31 1.16 1.34 1.19 1.17

K, % 2.03 1.89 2.04 2.00 1.85

" As Table 2.
* Dry matter basis, except of moisture content.
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Abstract

The purpose of this study was to investigate the dietary crude protein (CP) and phytase (PHT) supplementation
on growth performance and carcass characteristics in broilers, and the compositions change before and after
composting of broilers litter. A total of 480 1-d-old Arbor Acres commercial broilers, half male and half female,
were alloted into a 2 x 3 factorial arrangement of treatments. Broilers were fed the basal corn-soybean meal diet
which contained ME 3,200 kcal’kg and 8 mg Cu/kg and 40 mg Zn/kg. The experimental diet with two levels
of CP were groups of high crude protein (HCP) and low crude protein (LCP) and three supplements of phytase
levels were groups of PHT 250, PHT 500 and PHT 750. The birds in group HCP were fed diet containing CP
23% and CP 20% in grower period (1 to 21 d-old) and finisher period (22 to 35 d-old), respectively, and birds in
group LCP were fed diet with CP 20% plus amino acid (CP 20 + AA) and CP 17% plus amino acid (CP 17 + AA)
in grower period and finisher period, respectively. The amino acid content in group LCP diet was adjusted by
adding lysine, methionine and threonine to the level of group HCP diet. The birds of groups PHT 250, PHT 500
and PHT 750 were fed diets containing phytase 250, 500 and 750 U/kg in grower-finisher period, respectively.
Feed and tap water were provided ad libitum during the experimental period. The growth performance and carcass
characteristics of birds were measured. The litters collected were used for compost processing subsequently at
the end of feeding trial. Before and after composting, the Cu, Zn, nitrogen (N), phosphorus (P) and potassium
(K) concentration of compost were analyzed. After composting, the relative seed germination of compost was
measured. The results showed that the average daily gain (ADG), average daily feed intake (ADFI), feed efficiency
(gain/feed, G/F) and diet cost were similar for groups HCP and LCP. The birds of group PHT 750 had higher (P
< 0.05) ADG and ADFI than the group PHT 250. The dietary CP levels did not affect the carcass characteristics.
The group of PHT 750 had significantly larger body weight (P < 0.01) and protein content of breast muscle (P <
0.001) when compared to the group of PHT 250. In the final compost, the ash, Cu, Zn, P and K concentrations were
increased and the N concentration decreased when compared to the broiler litter before composting. In conclusion,
the dietary supplementation of crystalline amino acids and reduced the content of crude protein in diet did not
affect the growth performance for broiler. The birds of group PHT 750 had larger (P < 0.05) ADG and ADFI when
compared to the group PHT 250.

Key words: Broiler, Carcass characteristics, Crystalline amino acid, Growth performance, Phytase.
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