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Gl v TP RHA £ T BA LA
ﬁiﬁﬁaiﬁgm

BAHY FEEY SFMC s BuE Y

Wl H - 11359 H 16 H : #2 M - 113412 27 H

W B

K5 5 ERS A RIEEEE A FHED B2 260E - fEIKEREEAFE S - BREEERNERE - ZERX
TRFEERKE ~ BKEBE/KKE 2822 - G884 39 kg 9 LD (Landrace @ x Duroc &) Fz LYD [(Landrace
@ x Yorkshire ) @ x Duroc J] L RACEHFEE 224 BAG R /KRS8 - B84 (HCP 41 ) Bi5t5aaH ( LCP 24H)
7% 8 - A 28 BH - sy plleRE S E L H B E R E (HRERHES TS E 3% MR B AR ) 678 - 35X
Bt IR 6 ~ BRAZKITBLIE - B8 ESY 120 kg 4550000 » MIEFEE £ RMRE - EERS KFEEHAKE
JBE/K EELREKOKE - &5 RHUR - HCP 4058 S 4 RIVIHVER & &8 LCP 41 55K (P <0.001) 8 &4 R LCP 4H FH{HAY4H
SURPRELTEE HOP A1 18.0% » HEETMIAIIRD 17.2% - B A M58 P /K BB K B0 91 22.23 816,13 Lid/head »
B I R A R IIHY 15.63 B 3.57 Lid/head 1% - L HIBKIVLEFR A E - ALHBEE - BIZEE - 5 - ¥
B ~ 8% - P SERIRE B AE RIEA R (P < 0.05) - 4% I > 867 LCP dHEAE N o B4 RAC S5 E Rk - HolE
{REFHEURE - MERKEREIEFE S B A RKE KR BKERTRER -

RRSEEE © Ry ~ ERIEESE - ARMEE - (RHED EEE -

i

EAERIYAERTRZEEEER - HRIBENAEERAS D TOR — KM BT EIFL » FEAEHHLET;
12 DA EA K@ AYIH & H 8 (crude protein, CP) & &l » B REG A A o M AWFE E R 55 Rl
REOE MBI - mMiRttEL 2 BT REE - BRSNS EE RS - HARWA RS
HZEPRERE - tharid i BRI 5 L] ) [ [/ KE (BB L HF IR (R (Giannuzzi ef al., 2011) - Portejoie ef al. (2004) L) CP
20 ~ 16 Jz 12% HYAKRERAESFITRGER 52.8 — 54.5 kg HIFHE - 455 CP 20% 4HEFR P EAVRE LU EHVAEHRM & B
E LB AT CP 12% EAFELHAE & S © Yen er al. (2004) (i FIEERZEE (lysine) FIFS T fel (threonine) % GaffR pi oy R 6
B EE 91.0 kg FVFEE > MG ERAVHLFRRANEE TR Fy 86.9% 1 41.9% - 1fij Pettey et al. (2002) DIAREESNANIN
WANFE AL (essential amino acid, EAA) AYEIFEERATAS B 93 kg U4 E » IS EFREVHLE B 80.8% o BUREIETIR
hn EAA BB & S0 RS - EEFEE L R 2 EA Y -

JEE K ANAREE I B BRI - ¥/KIRE SR A 522 (Shin er al., 2005) » RFERC/KREL 855 ~ I %= RHe
el 7 H B E AR AR 2 (Dennehy ef al., 2017; Wang et al., 2020) « BFEERAREEEREFIHEHE
mEHIESE - R EPUEE T BRI - Rt ZEE & ERERAT (1993) U msE &5 —([EEY B (5
JRGEE 100 kg FYAFE ) T HEEKE 30 LR - (€ RE] 79 FH6H S E5E 5B KR HEE - #5 A hi g
[A] (SOF) ~ = RFEFREAE 7 RAR (PSF) K s RE R EX MR (TSF) FE=fEmsS N SR /KEEEKE
GERATELE (8£%F » 2016 ) A& RIVIEANE A SOF ~ PSF 2 TSF 54&HY /K& 737 s 42 81 40 L/d/head ~ 35 1 29
L/d/head Fz 18 B 14 L/d/head » FE/K&E Rl &y 34 B 35 L/d/head ~ 29 B 27 L/d/head 7z 16 B2 14 L/d/head » 5= ( &RZF >
2018 ) FEE A R HABHC A HY SOF ~ PSF K TSF 4550 7/K&E 537 By 29 B 39 L/d/head ~ 22 Bl 24 L/d/head }% 15 B 16
L/d/head » E&7K & Rl Ky 26 B 37 L/d/head ~ 20 B2 23 L/d/head J; 14 B 16 L/d/head - BEURHERIN /&4 & A s ER T (1993)

|

(1) B E R PTeH £ 28 2810 55 -
() BENEENSATEELE -
(3) #EN/EE > E-mail: hwou@mail.tlri.gov.tw °
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WEEE - FEREIREREASE S B AR EEE S S HKE - B BKERR - HERFRRNESRERERGE
&P HA A S A R 2

KB e REIEAFE ST - FEEERGLIEEITEFEA TR AR ERERIREUT /KOS - EEREER
A EETKRCR - MR SR ER RS ESUFER SRR - HAESRVKE ~ BOKERE/OKE BRRRT
fiti - & b AR EERTE RIS RERHE D B - ARIUKEEFEAM S - HHRELERIERE - E{HRK
7 RFEERVKE ~ BOKBBLE/OKERRE -

M A

L sAEREnY) K e s

(i) $%F LD (Landrace @ x Duroc ) 5z LYD [(Landrace @ x Yorkshire ) @ x Duroc 3] 2 f& HFEAH A A PR S 45 54
& (FIR8ELY 39 kg ) 3 448 §H > SEIFSTEN 16 {EFEH 0 LD k& LYD £ 8 i - Sidea s 28 5 - UHEFEE
A 1.04 m’ FEEERE - - FHIREE 120 kg 45704 Bl -

(i) g ARk — R B EZE0R  JHLREE B B R 3,400 keal/kg » #iEASY & &5 NRC (1998) EEfiE &
AGAE BRSO 500 Ulkg TEELZES - fAfEELER /K SER(E & - ¥I84H (HCP 40 ) I8 4 &I (slamnz
FIRGEE 60 kg ) BIHUEH (IR E 60 kg & 120 kg ) 73 AR ALHHEEHE (CP) &8 16 B 13% il - slEadH
(LCP 4 ) RIS A2 H: CP & & 13% + MFRHFERE A CP & & 10% + DT R NG - B el i ik - i i
B ~ BT B BRI B - (53 71 8 HCP 4H %4 & A8 = HA B A & HAGATRE 00 RE A & BAHAT » W& NRC (1998)
EEMEE - R WF PR -

(i) FERSEEFTE (20232) » 7£ 2023 4F 5 H 2 [FEF 8 AMM#EST > FAEBRITHE 255 - HNEE - 58S
R~ 22RO E KB E E B AR RS BAERSE (2023a) At - B2 A - eIE R ERAE
BB R RN & E BT EREY e K HZ B g% A5 IACUCNo.112-7) #E{T -

II. FEAEHEE

() ERVERE - FEEEREHG - ARG SRS R Rk E | X lskdE RIS S RN FER
FHE HBSEE (average daily gain, ADG) ~ & & (average daily feed intake, ADFI) Bigalif} 2 A% (feed conversion
rate, FCR; feed/gain) °

(i) FREHERIAM TR fiEat L o N ETEIRERSE 3 — 5 Higta SME(E - #{T/K5) (moisture) ~ K53
(ash) ~ 484 (total nitrogen, TN) ~ 48 (total phosphorus, TP) ~ #f (copper, Cu) ~ # (zinc, Zn) ~ §# (potassium,
K) Kz (sodium, Na) o3 7347 ©

(i) FH/KEEARE/KEHE © (58S K L4EKEE  BHE T A= B 10 B H o RlsdskKREE > stHEAK
& FETHEREKEE > BHERSHEKEENERS - WEHEEKEE > STEREKE -

(v) KEEZZEKEHNE © 71 3 ([E/KEHUKEZLEKER > Ik RFARERR - FHECSKRER > sTEKRER
#KE -

(v) BEKAKE T - BREKEFE FRERER K - HE S RE (pH{E ) FIEEZR (electrical conductivity,
EC) » i1 {EE & &= (chemical oxygen demand, COD) ~ 4{LF54 & (biochemical oxygen demand, BOD) ~ 44
[EF24) (total suspended solids, TS) ~ FHEEM:[E 24 (volatile solids, VS) ~ TN ~ TP ~ Cu ~ Zn ~ K ~ Na }x Mg &
}_g o

ML H7E By 7575

() fafERFEE
1. 7Kgy REGEZEED (2020) A5 2 RS ML H S 8RA& AFS 2901-1 J37573M 2 -

2. WS R HEm - RIRREZEED (2020) A5 Z AURHE L H KRR AFS1110-1 fz AFS1120-1 $H=0E71r 2

3.0y ~ i~ PR SR EE  BRmEUKTHIER - U A KL (NEYTECH-2-525) » {£ 550 — 650°C
RIS T IRALET 6 /NEE o BREKAL ~ J2AN1E > HIA 3 N AVEERZ 10 mL - DISEHEE EE 350°C EAMRETIZ
fi2 ~ WEVEIE RS 0 DUEFIRUEES 5 (Atomic absorption spectrometer Z8100, Hitachi) JH|E > -

(i) &K
1. pH {H Fz EC : {RIBEREEE /52 NIEA W424.53A ( ERIE B R BRI 420 » 2019a) Kz NIEA W203.52C (2

BB SR BRI » 2023a) HIEZ -
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1. SERefEsHR (ERETE )

Table 1. The compositions of experimental diet (as fed basis)

ltems Growing period Finishing period
CP group AA group CP group AA group

Ingredients, kg
Corn meal, CP 7.5% 723.9 798.8 777.9 842.0
Soybean meal, CP 43.5% 196.0 115.0 152.0 70.0
Fish meal, CP 60% 30.0 30.0 — —
Molasses 20.0 20.0 20.0 25.0
Wheat bran — — 20.0 25.0
Soybean oil 6.0 7.0 5.0 8.0
Limestone, pulverized 6.0 7.0 8.0 7.0
Dicalcium phosphate 11.0 10.0 10.0 11.0
Choline chloride, 50% 1.0 1.0 1.0 1.0
Salt 4.0 4.0 4.0 4.0
Vitamin premix' 1.0 1.0 1.0 1.0
Mineral premix’ 1.0 1.0 1.0 0.8
Phytase, 5,000 U/g 0.1 0.1 0.1 0.1
L- Lysine, 78% — 2.7 — 2.8
DL- Methionine, 99% — 0.8 — 0.8
L- Threonine, 99% — 1.2 — 1.0
L- Tryptophan, 98% — 0.4 — 0.5
Total 1,000 1,000 1,000 1,000

Calculated value — — — —
Digestible energy, kcal/kg 3,404 3,404 3,407 3,410
Crude protein, % 16.00 13.04 13.02 10.06
Lysine, % 0.91 0.91 0.65 0.66
Methionine, % 0.30 0.35 0.23 0.27
Threonine, % 0.64 0.64 0.51 0.49
Tryptophan, % 0.19 0.18 0.14 0.15
Copper, mg/kg 10.0 9.6 9.7 8.9
Zinc, mg/kg 64.4 62.8 62.1 52.5

' Each kilogram of vitamin premix contains: Vitamin A, 6000 IU; Vitamin D,, 800 IU; Vitamin B,,, 0.02 mg; Vitamin E, 20
IU; Vitamin K, 4 mg; Riboflavin, 4 mg; Pantothenic acid, 16 mg; Niacin, 30 mg; Pyridoxine, Img; Folic acid, 0.5 mg; and
Biotin, 0.1 mg.

? Each kilogram of vitamin premix contains: Fe (FeSO, - 7H,0), 80 mg; Cu (CuSO, - 5H,0), 5 mg; Mn (MnSO,), 6 mg; Zn
(Zn0O), 40 mg; and I (KI), 0.20 mg.

2. COD J BOD & : (BB I\ NIEA W515.55A (FRIZ SR sz PR i 9T hx » 2018) K NIEA W510.55B
(BRIR B BRI 9TbT > 2011) J30E 2 -

3. TS F VS R - (REGEREEE /A5 2 NIEA W210.58A (EREEESE 2 BRI 520t » 2013) J77E0 2 -

4. TN : {RERIEE /A2 2 NIEA W423.53C (IREEE B ZEREM ST » 2023b ) AXEE - BlI/Kd TN BE =
KPR SURE + /Kot iR B SRS + /KPR EURE - KPS - i S R ILRE 2N
E IR R S IR I 92 f5E NIEA W419.51A (2006) ~ NIEA W418.54C (2019b) Fz NIEA W451.52A
(2023¢) J5iEa M=

5. TP : {REGERIR AL /A5 2 NIEA W423.52C27.53B (BRI E B REREWSERT » 2010) J5E0Hr 2 -

6.Cu~ Zn~ K~ Na Jz Mg : &5 (2020) 7774 > B7KEEE & 50 mL &0 A 3 N AVEEE 10 mL > DLFEIT I
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T EE 350°C BAWOEI TR G » DUR TR 8465 (Spectrophotometer Z8100, Hitachi, Japan) 43472
IV. &Etort
FRE A RMERE DT R BB B - H e8RS TH B DA ZTONE B0 T8 Foad BR BEAiL > K SAS &iEt /3 th e
SR B — 4R MRS A2 (General linear model procedure) #E7 T4 75434 (SAS, 2002) » L LSMEANS 47555
fEET SR AL B/ N I E e 2 SRR A Z R - HLETE K 288 E % (Duncan’s New
Multiple Range Test) » £ iE £ B AH IR 72 SR A -

e

I FEEERMERE

B GERI H B - FAEHE S AN EHENFEEREE > WUERAREMRTIIARXGEAFEE
RER: ReE-l@HEE /el HE /5 EvHE - 458 BUR e B R e i B i A 4 i ] 4 3 2 0 R LT
(% 2) - HCP {55 4= K1 ADFI S iz LCP 4H K% > sEn4E S B A LCP 4H By RE: (P < 0.1) » 1R
TELLE T 0 LD 4HatBniiG H i FIRS e i LYD F5 oK (P < 0.001) » A== (P < 0.001) FlstEa i (P < 0.01) /Y
ADG B LYD Fy/)N » FCR BAE I LYD Fy72 o [T G ke B i A S A S 158 & ADG ~ ADFI Jz FCR By it #835 5
2 - %% (2012a) DIAEISASE & SRR TR E 30 — 110 kg #Y LYD W% - s8R ADG -~ ADFI Bl sl s
(feed efficiency, G/F) 438l B 0.78 — 0.81 kg/d ~ 2.33 — 2.67 kg/d 1 0.30 — 0.34 » LR [EIEE 98 & &G E
BT 42 — 110 kg [ LYD A5 - SAESHARIHY ADG - ADFI B2 G/F Il 0.76 — 0.81 kg/d ~ 2.45 — 2.53 kg/d 81 0.31 —

*2. pRRBLSEHECA AR

Table 2. Effects of diets and breeds composition on pig growth performance

Diet (D) Breed (B) Significance'
Items SEM
LCP HCP LYD LD D B

No. of pens 8 8 8 8
Initial

Age, day 102.5 101.8 101.7 103.9 0.2 NS *HE

BW, kg 40.0 36.9 37.6 435 1.2 NS *HE
Grower period’

Age, day 130.5 129.8 129.7 131.9 0.2 NS *HE

BW > kg 63.0 60.6 62.0 63.3 1.4 NS NS

ADG, kg 0.82 0.84 0.87 0.71 0.03 NS ok

ADFT’, kg 1.83 1.66 1.76 1.83 — — —

FCR 2.36 2.13 2.14 2.76 0.12 NS ok
Finisher period

Age, day 192.3 191.2 191.4 193.7 1.6 NS NS

BW > kg 120.9 118.8 120.5 119.6 1.2 i NS

ADG, kg 0.94 0.96 0.96 0.92 0.02 NS NS

ADFI, kg 2.93 2.95 2.93 2.94 — — —

FCR 3.16 3.12 3.11 3.26 0.09 NS NS
Overall

ADG, kg 0.91 0.92 0.93 0.85 0.02 NS **

ADFI, kg 2.57 2.53 2.55 2.58 — — —

FCR 2.89 2.80 2.79 3.08 0.08 NS *

''NS: P>0.05; 7: P<0.1; *: P<0.05; **: P<0.01; ***: P<0.001.
> BW: body weight; ADG: average daily gain; ADFI: average daily feed intake; FCR: feed conversion rate (feed/gain).
* ADFI = feed consumption/number of experimental feeding days/number of experimental pigs.
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0.33( £ 2012 ) » £555 (2016) FEEAZS (i F P H B8 & 48 — 115 ke (1Y LD [A/5% » 3AE§HAR ADG - ADFI & G/F
5370 5 0.70 kg/d ~ 2.28 kg/d 2 0.31 (B[ FCR &Y 3.22 ) » _Faft = TEFS 54 & B BEEETE R FE & - AlbaiEaiss
B LYD ¢4HFE &R ADG J2 ADFI 43 51 55 0.93 J%2 2.55 kg/d » LD 401 & 0.85 K% 2.58 kg/d » “Rif LYD = LD 55 & &
A RMERE B AR il =TEMTST (&F5F > 2012a 5 &% 0 2012b ; %% » 2016) /% » FCR (- HEHELSE &6
BENER/KEFE & A AR ENERIBE (5% > 20232) AR -
fltE R R i

4= 8 HCP 4HE LCP 4HERIHE N E S &7 HIE 5 16 1 13% (LIS EE x 6.25 55 ) » EEHAAIS 13
B110% (=3 ) BHfEEHE (£ 1) M - IEERIIIFES 87 - 4 £ HCP 41 G EHZ RIS & & 57 5
F5 10 F1 70 mg/kg » LCP 4H % 10 1 62 mg/kg » AEEHARI B A 10 F1 62 mg/kg Bl 9 F1 56 mg/kg » GalfEHHAIFES
B EERNEEED (2010) A5HY 25 ppm A1 110 (A£&H7) B2 100 FEEHA ) ppm iz =R & - HRFEEEERETR 4 —
5 Higta S S/ HETRH O 0T (R 4) R4 RIAFIAE S HHERET LCP iRy 5E & 3 P48 (TN) FI4E
B (TP) JEFE B 1w HCP 4H Byl > A= R HEAZE(E R TN A TP JRELYHE: HCP 4H[%(K 18.0 K 10.6% > A& AR
/172 Fe 18.5% - AEE HARR G HCP 4H fal @AY %54 & 2 (5 i ke $¥ R E#E LCP 4H 15 (P < 0.05) » HLEAAG R E it S
HARF HCP 2H (1 kg/t) BERYVE TRFEYIANINEE LCP 4H (0.8 kg/t) B2 FEHRA% - i~ am HCP 4HE LCP 4HAE 513
(R B S SR B A R Formr © NRC (1998) ¥58 S e b 8 e S & 57 71 Ky © B985 20 — 50 kg £5 4 J2 60
ppm > 50 — 80 kg /% 3.5 K 50 ppm > 80 — 120 kg Hil %y 3 K 50 ppm » Az{Eg I K $E 2 2 58 NRC (1998) #E
EES (F£3)  EEMEEEHEY MR P E RS i T2 FE S ERAT » R EERR
Ko R B E B

3. olbaeensy

Table 3. Compositions of experimental diet

ltems Grower stage Finisher stage SEM
HCP LCP HCP LCP
No. of samples 3 3 5 5
Moisture, % 13.5" 13.1° 14.2* 14.7° 0.3
dry matter basis

Ash, % 5.53° 4.86° 5.19% 520" 0.14
TN, % 2.62° 2.09° 2.12° 1.60° 0.03
TP, % 0.52 0.51 0.59 0.57 0.03
K, % 0.75 0.74 0.74 0.72 0.02
Na, % 0.39° 0.39* 0.24" 0.23° 0.01
Cu, mg/kg 10.32° 9.64" 9.80" 9.07° 0.33
Zn, mg/kg 70.2° 62.0° 62.3 56.0°¢ 0.8

' TN: total nitrogen; TP: total phosphorus; K: potassium; Na: sodium; Cu: copper; Zn: zinc.
“® Means within the same row with different superscripts differ (P < 0.05).

A BRI B EEE F Rk RO TR S B Y MR > Humer er al. (2015) $5H1 - B FZLE RSP A 17
EHEYET o RPN ERRE S e E T - SRS ICHZSS - SFIFE5 5T (Sohail and Roland, 1999) - fijk
KA E W FIRZEL [ (Sebastian ef al., 1996; Ravindran et al., 1999) K% [¥% 2% (Sebastian et al., 1998) B & By N A fid
HIMERZEE - DVAEEMEREES T DUKIERI A - (B2 B S8 B fe A E A NS - MHFEINE (exogenous) fEF
(Cowieson et al., 2006) - Kristoffersen ez al. (2021) f5t > GAfENIITERZES 1] 12 S 58 A= R MEREFIZEAG M H (B2 ~
WERISSHVEH ER e F iR L - & BAERE T O /FAgREED'E (R ) M3 (Selle et al., 2012) » [t
YMFFFE (Cowieson et al., 2006; Cowieson et al., 2008; Santos et al., 2008) t1E5E » falkd N NIHE EEES 0] $2 = R L lE Y
T LAY E YR UL - Akl LCP 4H @ &R IS THFEYIILAR N 500 U/kg UMEELRS » T2 2
(Y S FER S R = E R A B -

BN 55 & FH AR SRR AU LRI DUETR LA > B2EES (2020) #1E & & S (5-09) Hr#FflfE & & DL
100 1 500 ppm £y EFR > FERIAG By S FE (RS (i R SR R A EAE LHAR A E I 140K (Parkinson et
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al., 2004; Tiquia, 2010) EHE + FH &1 HEREE NH, ~ NO,-N 1 NH,-N Z5j3%8¢ (Bernal ef al., 2009) » Ffi
B E TT AR SR AET A R = (Miaomiao er al., 2009) © Tiquia (2010) FYBHST » HERE L& HRAI SR 77 7]
YUbE e FtEREMERTAY 1.20 — 1.26 £2F0 1.23 — 1.41 £% > &35 (2012¢) AfEH > HERE LRSS = Ryt B AT

By 1.21 — 141 1% > SREANES Ry 1.04 — 113 £ - 2% EAlOil > ASUR HCP 45830 )

BUEE R (B SIE 5-09) - ALK mAvE S ERB M EHEE L E -

T4 SBSHEREENRSY

Table 4. Feces components of experimental pigs

IIECEZZHIOPEENN

Grower stage Finisher stage
Items SEM
HCP LCP HCP LCP
No. of samples 3 3 5 5
Moisture, % 81.7° 78.1° 78.2° 76.6° 0.68
dry matter basis
oM, % 85.7 86.2 86.2 85.7 0.25
TN, % 3.87° 3.18° 3.44° 2.85¢ 0.06
TP, % 2.40° 2.14° 2.25° 1.83¢ 0.05
K, % 0.91° 0.91° 0.85" 0.77° 0.03
Na, % 0.16 0.16 0.15 0.14 0.01
Cu, mg/kg 51.6° 54.3¢ 72.5" 64.2° 1.1
Zn, mg/kg 375 352° 414° 367" 6

' Refer to Nolan et al. (2011) formula to estimate, OM (organic matter, %) = (1 - Ash) x 100.
* TN: total nitrogen; TP: total phosphorus; K: potassium; Na: sodium; Cu: copper; Zn: zinc.
"4 Means within the same row with different superscripts differ (P < 0.05).

L Fé2FAKE - BEKE R EKKE

AelEggt s /K E 22 et S e K ~ /KERIEER /KM 76 S 22 BT 5P as i P 7S » B DLE ARKALFE - 5%
EEHEIHKE 22.23 L/d/head B4 KA 15.63 L/d/head f5%% (52 5) « NRC (1998) f5H > FRHEUEE
SR EHVIEE FLEACISE - HEUKE D AL AEEER B EAY 2.5 50 3.7 £ » Li er al. (2005) f5i » AERACEFEFS
B 2 401 — 538 Lidthead » 55 (2016 » 2018) I E 4 MBI BT 00K B /100 5 — 6 Lid/head - At
Bt G ERAUT & - A RIIBIACE BARY ADFI 73549 1.8 81 2.9 kg/d/head (% 2 ) » 275 NRC (1998) BIUK &L Fytid
TRERE R 2.5 B {HR - FEE4E RIS HEUKE 7 HIZ Ry 4.5 B2 7.3 Lid/head - /KEEEIEREH 77 R 7 0.66
#11.07 m* /K& > BSTEFELIFE P BN KB 2858 2 F/KE 1.31 812,14 L/d » ZZRS5A0As%0E Fa4E 11.7 m (£ )
x 3.55 m (‘B ) AY7KA > 7K 0.45 — 0.50 m > BIEFRETEA 18.7 m’ (IYEAK - DIFEERAGHIE H A BRFE &N 2
ZERIGHY) 0 G 3 — 4 HUK— 0 BT RU AT ARt K ELY 70 10.4 — 15.5 L/d/head 7 i

A BN FE IR o B S RSB e ST - S 8 S - FEEUKIRDABINEUK 25 L IE - BEK L
R ERIUK IR SRR » TG EREE HARYEE/K & (6.13 L/d/head) BIEEHAE R (3.57 L/d/head) 2% (£ 5) -
EEATEEAREAT (1993) LUESE 100 kg #9548 E Fy—{E@E) B (7 (animal unit, AU) » % (1.7 kg) ~ Fx (3.3 L) HpitE
DA 5 kg/d/AU &t > S /K ERIDIERBERE 5 515 - EtREKELE R R 30 LIA/AU » HL—E B
5 PHIRGEE 60 kg ~ 0.82 AU {55 (ZEH EHERRT - 1993) » FEKEA FL R 25 Lid/head - &R ER (&
%> 2016 ) FORZE (FF% > 2018 ) DIEHE ~ SRERBERE 2 Rk RS RE R B 2 RIS 3 R A%E
& BETHEE KR EEKE 2 EhfE - 45 EHE (SOF) ~ B3Ik (PSF) s RIR (TSF) F4E&RY 5K & 77 A
F5 42 — 29 L/d/head ~ 35 — 22 L/d/head }7 18 — 15 L/d/head » EE/KEHI A 34 — 26 L/d/head ~ 29 — 20 L/d/head 7
16 — 14 L/d/head - FEE¢EE N PSF & TSF 47 H&#s SOF 382 nEi& 16 — 23% K 49 — 57% By K& » b
15 — 22% J¢ 47 — 51% WK E - Aalbad RIFEE SN K& il ENZ B8 A S r AT (1993) (hET&E/
14 81 25% » PAR iRt E S FRIETHY 22 — 44% (#£55 > 2016 5 &5 - 2018 ) » HURASEETE R /KB = PRE
HFEE - NEREFEANTHAK » BE A RE G & B AV RR -

S BHTTAIEIS RIS K B 238 ke/d B266.1% » EIMUIERELEE S RIS 476 B 160 gidhead -
A& BRI B E Bl S /KAy 335 kg/d B 68.5% » (i RIFE(FIREBIEZE AL 786 F 246 g/d/head (2 5 ) - Al
S RIEHL E HIRGEE 0 A4S 39 — 61 kg Kz 61 — 119 kg » S75ER5 (2009) HYBHTT » FEEAERGE S0 kg K¢
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100 kg B2 (F)RE 45T B B 816 K2 980 g/d/head » & 7K 76.6% K 67.7% » SE(HEZH)EE4Y 190 J% 317 g/d/head »
fliEtFE & A RN S HHZE [ RIPRECR T IE) Fy 84 J 78% -

x5 FEEERMMESHRERKE - KEAKE - BKENEFEELE

Table 5. Comparison of water consumption, wet-pad cooling system evaporation water volume (WCEW), wastewater
volume, and amount of feces scraping in pig houses during the grower and finisher period of pigs

Items Grower stage Finisher stage SEM
No. of samples 4 8
Water consumption, L/d/head 15.63 22.23° 2.23
WCEW
Per day, m’ 0.66" 1.07* 0.09
Per head, L/d 1.31° 2.14 0.18
Wastewater volume, L/d/head 3.57° 6.13 0.24
Amount of feces scraped
Gross weight, kg/d 238" 335° 22
Feces wet weight, g/d/head 476 786" 49
Moisture, % 66.1 68.5 1.2
Feces dry weight, g/d/head 160° 246 11

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

566 A R A AN & B EE /K AN pH {E A1 EC fie B E 7= 52 (R 6 ) » [MAE & BAEEK#Y COD ~ BOD ~ TS ~ VS »
TN~ TP~ Cu~Zn~ K~ Na Jz Mg jRE S E RIS (P < 0.05) - HLEAR S EASE €Y ADFI &R &I 2 > H
FCR #x4 R R (R 2) FEA R A - #£5%F (2023b) ML FEPREHIFEEZK COD ~ TS ~ VS ~ TN ~ TP ~ Cu & Zn &
FE 43 51l B 21,000 ~ 20,100 ~ 13,500 ~ 3,600 ~ 2,000 ~ 2.03 K 17.8 mg/L » [ TN JEEREESNEE KK E S At ERIE 7
= BIRERMEESNEEBEKEESFEEEE - R - GUKRIREFEEEK > KRR AR e EE(FD
bR B eFE S 0K 0 BE/KRT & sy EZHHPRIR S BOKs R E R S E 2 & HREHEM (Yen er al., 2004;
Pomar et al., 2008) » £ TN JEFE##RE (2023b) HHEH Fy =) -

*o6. FELRIMCHMEKE R

Table 6. Comparison of wastewater quality during the grower and finisher period of pigs

Items Grower stage Finisher stage SEM

No. of samples 4 8

Wastewater quality
pH value 8.57 8.43 0.05
EC', mS/cm 18.3 19.2 0.28

mg/L

COD 8,303° 10,024° 331
BOD 3,272° 3,916 116
TS 958" 1,831° 108
VS 843° 1,607 85
TN 3,935° 6,876" 103
TP 65.1° 79.4° 3.03
Cu 0.27 0.25 0.02
Zn 1.11° 1.39° 0.07
K 1,845° 2,116 31
Na 548° 602° 11
Mg 117° 134° 2

"EC: electrical conductivity; COD: chemical oxygen demand; BOD: biochemical oxygen demand; TS: total suspended
solids; VS: volatile solids; TN: total nitrogen; TP: total phosphorus; K: potassium; Na: sodium; Cu: copper; Zn: zinc; Mg:
magnesium.

“® Means within the same row with different superscripts differ (P < 0.05).
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Abstract

The purpose of this study was to investigate the effects of feeding grower-finisher pigs with diets with different crude
protein contents and raising them in wet-pad cooling feces scraped pig houses on pig growth performance, feces composition,
water consumption, wastewater volume and wastewater quality in the pig house. A total of 224 LD (Landrace @ x Duroc &)
and 224 LYD [(Landrace @ x Yorkshire &) @ x Duroc &'] grower-finisher pigs with an average weight of about 39 kg were
raised in a wet-pad cooling feces scraped pig houses, and the control group (HCP group ) and the experimental group (LCP
group), 224 animals each, were divided into 8 pens and 28 animals per pen, and fed with high crude protein and low crude
protein diets, (the crude protein content of the diet was reduced by 3% and essential amino acids were added), respectively.
The feeding trial was terminated when pigs reached average body weight is about 120 kg and feed and water were provided
ad libitum during the experimental period. The growth performance and feces compositions of the pig, water consumption,
wastewater amount, and wastewater quality of the pig house were measured. The results showed that the feed intake of
pigs in the HCP group during the growth period was greater (P < 0.001) than that of the LCP group. The total nitrogen
concentration in the feces of the LCP group were approximately 18.0% lower than those of the HCP group during the pig
grower period, and were reduced by 17.2% during the finisher period. The water consumption and wastewater amount of the
pig house in the finisher period are 22.23 and 6.13 L/d/head respectively, both are significantly higher than the 15.63 and 3.57
L/d/head in the growth period. The concentrations of chemical oxygen demand, biochemical oxygen demand, suspended
solids, total nitrogen, total phosphorus, zinc, potassium, sodium and magnesium of wastewater in the finisher period were all
higher than those in the growth period (P < 0.05). In summary, feeding the LCP group diet has no significant impact on the
growth performance of grower-finisher pigs, and can reduce the total nitrogen concentration of feces. The application of wet-

pad cooling feces scraped pig houses has the effects of saving water consumption and reducing the amount of wastewater.

Key words: Fecal composition, Grower-finisher pig, Growth performance, Low crude protein diet.
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