
mi~ : *UJf~\§'1:E1~18::fI5J1:~r~f~~~8~f*$ji' ~JJR]9FW:liJ,.jJZ]9FW:!jo/.JgjG 

5t 0 ~Jj~R30kg (A*lD, 50 kg (B*JD lR1OO kg ,(C*Jl.) Z LYD-=fft:W1l! 
~'tlfY~ 8 :im ' iii1rd-t~~:i1!fj-~~.f*$lilR.JJR]9Ftl!tji~i!f ~~:Mra~~~0 

.1±$Mzilc~f*$ji , ax7J<JiS5t1;!:!;J!! ' ~~lli~'1-t~~I3~J!! 3 ::Rf& ' m::RJ: ' 
T q.:.il-~~m~{!!!lRJJR~ 11;:.. , ~*,,:i1!fj- 4 ::R m1;:..~~~~JJRf& ' :U:.ElP ji~UJJR~0 

~tllRfIlJ&~{!!!mjiMz ilc~f& ' ~?¥~ 4 cC ~~~ , j;):i1!fj-f&if5tf!T ~~*50 

*miG ' ua~~1EJ~tiJJtlffiJftt&j!9 ' A *Jl~~F1l!t 

~B*Jl;fD C*W (P<0.05 ) 0 A*Jl;fDB*g{!!!C:P8~f~tt CMI~ (P<0.05) , 
B*g{!!!~~t~ A*~rWJ ' rm C*llJJR~~~t~ B*Jl A*g0 

{!!!8~1:!jo/.J~~ji (BOD) , j;J.lRJJR~~ BOD fD1t~ ~~ji (COD) i~t~ 

B *~rWJ ' ~{!!!8~ COD ~Utt C*Jl11£ (P<0.05) , rmma8~ BOD~ COD*~~J. 

C*m&!9 (P<0.01 ) 0 C*Jlma~Dfmur~~tt!ttJt-@'="fJl!9 ' A*Jl 
~~~ftf!.=.*~ (P <0.01 ) 0 ~*~~, ~8~ 

~{!!!]9FW:ji~¥U::fl5JmmlR~~.~!jo/.JJ[f*$jiZ~1B ' l!t~}~ , ~ , ~ , ~ , 

BOD ;fDCOD8']ff.J: 8 l9~I1ffJ]ti !9 0 

*:jJ!~Hj-l&WG.~~~wr (2009) -E1!Mj tlli1ifHi~:imI£~~¥fH5t~tfj , -E1!Mj tlli~9 7~1 If3~~*f!tft 

.:iml£m 644~:im ' ;ttc:p~~m5 80~:im ' 1~~ft.lmI£8~90%:tr:k:i -E1.tllilil~~JJR~**$5tf*0 
~ . 

Jfl='~A ' .El PU!iI~5t~ , ~*,,~M;fDtlf*,,~l!!! ft~*l¥J$5t ' .§ iW~j;)1:!jo/.J~$i.ji ( biochemical 0 

oxygen demand, BOD ) ' 1t~~$i.ji ( chemical oxygen demand, COD ) ;fD~i$U!ilm ( suspended solids, 

SS ) !¥JrJ!I!t:mt~~ , wp1ii~~!ij~:tJ! 8~¥5~WI!t ' rm*~fj-l&l5lt~:tJ!1*liI~ ( 2009) m5E ' *~~ 

(I ) fJi&l~jMl!:~~~itii~~~pJTJi}f~¥IH~.~ 1 5 1 8~ 0 

(2) 1'Ji&JljMl~~ ~itii~~~PJT*~~*B. ' 71 2 t:lm~~1t~~:ti11 2~ 0 

(3 ) fJi&IWC~~~~ itii~~~pJT~iMB. ' 71 2 t:lm~~1t~~:ti 11 2~ 0 

(4) MIII$A.t:lifl~ii~~£~it ' 632 ~#~}jE~~9!~!l'!.98~ 0 

(5) fJi&IWC~~~ ~itii~~~pJT~~*B. . 71 2 t:lm~~1t~~:ti 112 ~ 0 

(6) j!WWF::1§ , E-mail: tmsu@mail.tl ri.gov.tw 



98 

~B'9~:t~~7J<.*BOD ' CODfDSS1am:&\~1~1i~80 ' 600fD150 rnglL=tr:tJtJtJF1J5C¥.~~7J<.1m ±tI~0 

J1fI~~ (lBf:*~ , 2006) ~tW~:t~rDtt::tJ1;£±B'9~7j(_tJ±flt~JJ.~ , aTjEBOD ' SS .. ~fDn~ 

~7t1£7J<.ep1am:7tJjU~ft400 ' 400 ' 3.0rD5.0 rnglLtJ~Z~J[i8 *~Im~7t_f& ' ~~!to/JB~¥}ffjm*0 

~1*!&:f1£~~1t~JJ.1JA ; ij~*4f.i~«p Ef 1R~J!t~ (M*-I~ , 2008) ~J[5E- , ftt~~99!rf.i#J~i=l1if~_:f1£ij[S 

( db § 5-09 ' ~if_~£ ~J¥50%tJL) ep~1R~f3;'&\~~ft1 00 rng/kg&500 mg/kgt~ T , lttjf.td 

~1=f3:m~150 mg/kg , m~1~~~2.0 rng/kg , ~~1~m~150 mglkg , ffff*~U~1~m~1.0 mg/kg 0 

,~~rzgltmz~~ , @j B_*tJFillt;.mf:f~~ #t~W (2001) t~ tB ' tJmtm 20 .. 40 ' 60 '0 

80 rD 100 kg B'9~!!t~f§rrt~tB ' @j B @j~~8~_~tJFillt;'7tJjU~ 0.43 (~N~) -0.69 kg (f1:~) .. 

0.71-0.93 kg , 0.99-1.18 kg .. 1.26-1.42 kg rD 1.54- 1.66 kg , *mttJFmt:l::m 2.45 ' 2.65 ' 2.85 ' 3.05 rD 
3.26 L ' fffftJFrtttf0f8 BOD 1_m:7tJjU*=J~_~ 108 ' *~ 4.5 ' 1R-g 40 gIL ' COD i.lm:_{J!mSffiS 209 ' 
*~ 18 ' iR~1&f!Um 83 gIL -E1_~if~~~pJT (1993) ~_~~Ps_~M~pJT~m8'9 r ~_PR0 

MrtIJ.~limIf~~~§t .. llffiI-¥ffit J mtJlIm 100 kg 8~~~_*tJFmt£ ' 1t~~J!J1Jg~Ulm7J<.~@:t~Z 

£~ , fITz.tJ4ijB4§JffJi~_&*ZtJFtItt.mm5 1.7 kg l5z- 3.3 L 1ti~ Paul (1992) ~Ut~tB ' ~!{_fDPR0 

~~FYtlt~llJtJ_m8'9 10%1ti~Z ~ (1998) t~te ' ~!!t_*tJFmt£Z~~~~±~ZJJ.1tt1#*0 

Z7tfJT1ia ' ~liff~*6*~~J~Jtk ' ~Jt[2§ , ~~~_*~~ ,rrp~rO~~~1JA~f:frm ' fffi*~~ftlJ ' AA 
7J<.~R:W ' *~FYtlt~mtrf:f~~ 0 

ft~fj!{*~BmD~zWf' ~~±~~f¥pJT~J±B"Jm~!fo/J~J1fI ' 8~m~ 0 ~~~~J1fI~:t~~ 

~!fo/J' ~!!t8'9_J7R£&15~;'w~ftff~~~=% S:I:tf~Wf.irD~_~1f~~1JftJB~mJ1!' ~~±*0 

Jf1:§g*$Ma~Ji' fffilli4*j¥f:f*±it8~~~tJFYttt~~7t~;'~~1fji~, ~llt*1iff~~l£~JijJ~~~ 

~~~~~~Z~~~'_*~FrtttI~~~~,~m~~~~_*~~~~~~~'M&~n~~ 

Z~~o 

*liff~~ 2007 4 8-9 fj ~fJ ' ~J#iiIJJ!to/J1nif£~~pJT~~*Ji~:t~Ps~~_ ' lJJ!to/Jz~ffl ' ~~_ 

&jf~P9~ , *~ifil:~~pff rjf~I1J!fo/J*~/J\*fI.J ~~ilii~ ~A]j~_30kg (A*J3J' 50 kg0 

(B *fl) & 100 kg (C *~) Z LYD-=fflof~%-tfY~ 8~ ~OJfIt~.=E*&*.R~B~±~JJ.R;fSt~JijJ~ , A 0 

*Jf&B *J3Bm~~B-*13.MB 16%' mitfI~ 3,400 kcal/kg Z~OJ~' C*mOJ~~U-2t*13.Iia 15%" mitfJ§ 3,400 
kcalJkg (~ 1) ~l£~~Wjra~f*{f~ (t~IWi~~~~Wf~OJMepf5Jff~~_~~) , @j 8 L q: 9:00 &0 

T q: 3:00 7tJjUf~ff!~n]~ 11;( 0 ~!!t~1ni~~~-rtJ 3 B B~300~;ftEj , L~f&m 4-7 8 (~~Wj), 1£ 

~~~WJ7t~~~M~~~~Z~UN*~TIttffit~c~ , ~rrN*f4*~~~f~¥}ffm ' tJ§t~~~~~~z~~f*~ 

£on~~L1J~-~~~m~~*'~~~~~~~fi~~*~'~~~llD~**~~mep,~ 

1*~7J<.f~ff!~ffVt( 0 
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="'1~1&.Wt*.
 
(-)tlaa1&~ 

~~WJ (L~1&m 4-7 B) 1£~BJ:. ' T~~~a~~~1& ' ~~~~_~&J7R~ 11}Z o~>fJ!~~~1& 

1LHPfPm ' *~j;J 1,000 mL 8~£rm~J[rr£~fJi'§2~fJFJ7R.m.0 ~lftJt§m 1-3 B '1£~*fmtp1JDA 40 mL 

8~ 6 N gM ' m4 B~U/f1JDgM ' _*J~~~1&ftf¥n~ 4°C ff5-HlJ1fI~tl6b~{f~~~~%J$G 0 

(=)tlaa!*~ 

1.	 ftW!: ~~~%m1&n:Tm{Jft~[ft7t7t1~i11&JL~Pffm ,tJ7m37j($~1t ; t*~ 450 g ;ztl«o~~ 

~,~7t~~~~'~~'~~&BODWCOD~£o 

2.	 J7j(~ : ~~M~ 1-3 7C~~~ZPR~*~ffm ' §2~~1HB'~~1&~ 500 l1)L , 1~7tfJTPR~tp~~W 

~~ , ~ 4 8~~~zl7R~~ 100 mL ~n~IlJL/fE ' 1~5tfJT BOD WCOD 1/llN 0 

3.	 f*~~~~~_tl6b 0.5 kg , 1~5tfJT37j(~ , _~W ' *J~t~&~~-2I£ 0 

".~;jff 

( -) _fD~~_37j(~ , tJ&_ ' * '&~~_*J~t~ , *~~13.£ : 1~~~ AOAC (1990) fJTJDt~J!U5E 

( =) _&~tij_~f0~-2r£ : 1~~~ AOAC ( 1990 ) fJTmtjj$ , tJJ* -Tq&~~*H (Atomic absorption 

spectrophotometer Z8100, Hitachi) ~f15E. c 

*- 1 ~~~~_*.EiJ$G
 
Table 1 Compositions of the experimental diets for the pigs with different body weight (kg)
 

Body weight, kg 
Ingredients 

30	 50 100 

Yellow corn 677.1 677.1 672.7 

Soybean meal, CP 44% 190.0 190.0 190.0 

Wheat bran 60.0 

Fish meal 50.0 50.0 30.0 

Soybean oil 10.0 10.0 

Skim milk, dried 20.0 20.0 

Whey, dried 20.0 20.0 

Molasses 20.0 

Limestone, pulverized 8.0 8.0 6.0 

Dicalcium phosphate 16.0 16.0 13.0 

Choline choride, 50% 1.0, 1.0 0.8 

Salt 5.0 5.0 5.0 

Mineral premixa 1.5 1.5 1.5 

Vitamin premix" 1.0 1.0 1.0 

a Supplied per kilogram of diet: Fe (FeS040 7H zO), 140 mg; Cu (CUS04 05H zO), 7 mg; Mn (MnS04), 20 

mg; Zn (ZnO), 70 mg; I (KI), 0.45 mg. 

b Supplied per kilogram of diet: vitamin A, 6,000 IV; vitamin D3, 800 ill; vitamin B I2, 0.02 mg; vitamin E, 

20 ill; vitamin K3, 4 mg ; vitamin B I , 4 mg; pantothenic acid, 16 mg; niacin, 30 mg; pyridoxine, l mg; 

folic acid, 0.5 mg; biotin, 0.1 mg. 

0 
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0 

c.=:.) _lR*BODRCOD1~~ : 7J'5JU{1'(~~1:ri&:rm~fJ!{*~~0-5ZNIEA W510.54B C1~l&~~~ 

{*~~$ij!*~PJT' 2000) lRNIEA W515.54A (1~l&~~m{*~~$~~~PJT' 2007) 1fffir~U5E 

IIQ '\ ••&'DfJlmJ~im)~i~.(apparent digestibility ) 'D~rmJm§J. (apparent retention) : 

~518 McDonald et al. (2002) pfT~0:ct§t~ , ~O-r : 

~~m~£-_1J!r:pM~g£ 

~~ml&£ 

x 100 

fUfflMtgt7tfJT*Mt (SAS) B~-m~**t1f~Af¥rF (generallinear model procedure) ~f~~1f7t 

fJT (SAS, 2002) , ~j;JW~~~~~~mU5Effi (Duncan's new multiple range test) , ttf&~~~*J3.:t& 

IJ\~7J2fS~1i1 (least square mean) ra,~~m~Jrj: 0 

~*Ji~~flZ~~ , *!~,&~E~g£7tJjUfr~2.54- 3.78% ' 1.26- 1.65%,&0.74- 0.82%ra~ , ~E'j~ 

£1£22-24 mg/kg (~2) 'ffiJil' ~ ,td' m'~R*~liI~fi~£7tJjU1r~121-209 mg/kg : 42-44 

mg/kg , 0.05-0.06 mg/kg , 0.02-0.05 mg/kg : 0.41-0.76 mg/kgZra~ , t~&0.07 mg/kg ~~N~m~*0 

0;m1Jotd ' ~ , ~lR* ' ffiJ*~1t~7tfJT~tB1¥&; , 1=iJ§§${EJJ*R*Ji~tp8'j~~=~~mR~~i5 A*J3.fD 

B*Ji~~~qJ*lB~J*f4*Jl~f§fq}, W8~~A:7t53U~117fD120 mg/kg : C*Ji~q]~~8~~.~~J~U~102 rug/kg , 

1:tJfj~fDNqJfiLff{fltp1W\W~mfm (~,*9 vs ~m== 103 vs 12 mg/kg; NRC, 1998) t8~-2t;.~~~rm ' 

ffiJ~*JiNqJ~r:p8'S~~~£~~iJfJ!1j~~~~ (2000) ~35 ppm' j$120 ppmZm:~~N;'*~if{80 

~~fjR~itR_-&!-=:r~Jt~C*J3.~2.7 kg/day~980 g/day~~j:fu (P < 0.05) $5tJt1ill=*Ji~~ (~ 

3) '~*Ji_~8~~7J<~ir-li~67-76%ra~'C*Ji~B*Jl4ijBPR~~§lli' illL~~tfu~A*Ji~~ , C*J3.4ij 

B*1&£~~B*Jlm~e~m~ , ~~~!itE~1*~£ ' ~~~PR~~Fw:~~~~~~mI18'j!tflJ[lffiJitf 

~ 0 NRC (1998) mt5RI120-50 kg' 50-80 kg~80-120 kgt8~!Jt~B2fSjf:jf*~£)tJjUm1,855 '2,575 

&3,075 g : El)jiJ{$5t*itff~~*J3.zf*jt£mr§J , ffijEJ_j:fulfIli~tlJ~~~-~ (1990) 1~tB ' e1120-60 kg 

&60-100 kg8~~~ZP::t$Jf*~I:B-JjUml.8R2.6 kg/d ' ~U~*W:;~lIi5{*B*~ffiSf§JlI a_~if~~0 

~PJT (1993) PJRm100 kg t8~~_PR~Fmt£' 1!Pm~JllfJ~7j(~~:t~Z~~' mzt~)A~a~~_~ 

~F1f!t.m*31.7 kg115:n ' lttJM*~~{1I~980 g/d~~f§li: 'mI*~~Fm£t~ 3.3 L/d115:n ' ~UW*1iff~ 

*5* (*33 L/d) f§lli 0 *tiH5tA ' BRC*Jl)tJjU~mmI130 ' 50~100 kgB~~~ , 1t(Paul (1992) r~ 

http:0.41-0.76
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~ 2 ~~~~tl1t~m7t 

Table 2 Analyzed composition of experimental diets 

Body weight, kg 
Items 

30 50 100 

Nitrogen, % 2.78 2.70 2.54 

Phosphorus, % 1.65 1.61 1.26 

K,% 0.76 0.74 0.82 

Cu, mg/kg 23.76 23.66 22.77 

Zn, mg/kg 120.25 117.13 101.88 

Fe, mg/kg 208.13 202.00 121.38 

Mn, mg/kg 43.65 42.45 43.50 

Pb, mg/kg 0.05 0.05 0.06 

Cd, mg/kg 0.05 0.05 0.02 

Cr, mg/kg 0.42 0.41 0.76 

Hg, mg/kg 0.07 0.07 0.04 

~ 3 ~~mm~~~q}*if*ft£Ez._*~FWt£ 

Table 3 The feed intake and manure excretion of pigs at different body weights 

Items 
30 

Body weight, kg 

50 100 
SEM 

No. of pigs 8 8 8 

Feedintake,g/day 1,326c 1,752b 2,661 a 130 

Excretion, g/d 

Feces 513b 816a 980a 68 

Urine 1,180Y 2,577x 2,975x 289 

Total manure 1,693Y 3,393x 3,955 x 309 

Moisture, % 

Feed 

Feces 

12.50 

74.07 ab 

14.28 

76.58 a 

13.37 

67.69 b 2.2 

a, b, C Means within the same row without a same superscript differsignificantly at P <0.05. 

x, y, Z Means within the same row without a same superscript differ significantly at P <0.01. 

tB~~_*~FWt£PJt)mm8~10%fii~Z ' fiU4tfa_ ' J7Rl¥J*J~~FWt£m3 ' 5&10 kg , EJJiJ{~*m 

~:5tJjU*J~1.7 ' 3.4Ez.4.0kg/d~~ ; Yen et ale (2004) 1ifFJi: ' Rm90 kg8~~~;ttW8_*~~ilit£~ 

5,872g (1t{f696g' *~5,176mL) 'tl1rcPaul (1992) {tt~£~jr' l!:cPJijgWPaul (1992) J5JT37U 

~1~1*~~1JD:t&:J[~ , ~~ffl$\1~~fijJ *~~C*Ji~~4tf8_{f~FW::i: (980 g) *~{r5_**~£0 

(3,955 g) 8~1/4 ' Wa_~1i~~~?JT (1993) RFf37U_{f~FWt:i: (1.7 kg) *~{r5_J7R~£ (5 kg) 
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8~1/3 ' tc1@Jif3~$5t/J\ 0 ~ (1998) t~t±1 ' ~~_~tJFilit;,z1§;*W~~_*Jim " rfn~fD~~~)jA~ 

~rm ' *~~~ "~7j(;'1f:W ' J7.j(WltJFmt1imfr~?Jf/f~ , mmu*~ti_~~Filit;.$5t9J' ' W~ll!r3 

~~mffl~'~~~~llm~$m~~~o 

~*Ji~~ep8~M " ~ " ~ " ~ " ~ " _ " ~ " ~cl ' ~ "~]£*~_f0~~;.7tJjU1r~2.9-4.5% " 

5.2-6.8%" 1.0-1.4%" 64-133 mg/kg - 520-969 mg/kg : 771-1,630 mg/kg -222-289 mg/kg - 0.4-1.6 mg/kg " 

0.2-0.3 mglkg " 2.3-3.8 mglkg , ]£0.02-0.07 mglkgZFa~ (~4) ~*Ji~ep~ " it " tdfD~8~¥a~0 

~fEllli ' rmmfD*~¥J!~*JiFa~!iifE~/f~ , Jri~Jlfjmt1iff1£~~_r:p , B*fJ.~~tlep~8~-a-MfD;Jtff£= 

HfJ.fEllli ' 19~fJ!ep8"J¥_~1Q]p)Jm~:tlli~;Jtftg=*Ji~~ , ~U~f~~~i C*fJ.nl¥J¥!lJ3t (520 mglkg) m0 

~:t~ (P < 0.05) $5tA*£1. (865 mglkg) fDBffJ. (886 mglkg) ~)r~ , l1:t~C*fJ.~~~5Jtlrp8"J~-2r;.$5tA 
*fJ.fDB*fJ.~1~ (~2) , J1!~fim1* R~*4W~ffIQ EI ]£~Jlf~ ( __~ , 2008) ~Jl5E ' 1t£~~99~f1fJMl0 

tf~~:ftR~epi!1&~--a£&\~~1£100 mg/kg]£500 mg/kgPJ--r ' Hsu and Lo (2001) tgjt±1 ' ~_1£:I:l 

~~1tJ9f~i&lf§fep , ~~~_r:p~~¥lJ~7tm ' ~~il~~tpn~-2r£~!l~~1tlWf§~mrWJ 72.7{:g : 

¥X (2006) ili~f~' PJ~fD~-2r£7tJjU~50fD574ppm8"JM!m_~fF:ft~~,*~~[g{~R:ti~~1tDM 

y& ' ~fD~I¥J~£JlU~141fD1,074 ppm ' 7tJjUm~*~2.8fD1.9{.g 0 **-.t ' ~~_8"J~~$-2rA1:t<fJ!fj~ 

~~~ (2000) ~35 ppm " ~120 ppmZa~~N£~1JD ' PJ~~_~1ttl~~ , ~~:I:l~~8"J~W-2r;' 

~mtBM*I~ (__~ , 2008 ) ~ti~~~~epiDWm~~N£zJM *1itf~W*1£NQj~~tJD~ ,,~ "0 

~R* (~1) , fff.f~epPJT~" m" ~&*#_~ ~~Hsu and Lo (2001) ?JT~Z¥_~$0 

2.7{.g:§t_ ' *mJt:~_~*~~J$G:ftR~f& ' mmU~~:ti~~tp?JT-2rtntd " m"~&*EJ1\1~ti__:tl 
~~ (~*-I~ , 2008) zm$E 0 

~ 4 ~f8]~_*$G7t 

Table 4 Composition of manure from pigs at different body weights 

Body weight, kg 
Items SEM 

30 50 100 

No. of pigs 

Feces (dry matter basis) 

Nitrogen, % 

Phosphorus, % 

K,% 

Cu, mg/kg 

Zn, mglkg 

Fe, mg/kg 

Mn,mg/kg 

Pb, mg/kg 

Cd, mglkg 

Cr, mg/kg 

Hg, mg/kg 

Urine, mg/mL 

Nitrogen 

Phosphorus 

8 

4.49a 

5.22b 

1.04b 

64 

865a 

1,445 

222b 

0.49 

0.27a 

3.14 

0.07a 

8.23 

0.67ab 

8 

3.77a 

6.77a 

0.97b 

82 

886a 

1,128 

289a 

0.40 

0.19b 

2.50 

0.02e 

8.04 

0.39b 

8 

2.91b 

6.52a 

1.38a 

64 

520b 

771 

233b 

0.88 

0.22b 

3.76 

0.04b 

12.15 

1.03a 

0.28 

0.20 

0.07 

10 

35 

434 

14 

0.19 

0.13 

0.50 

0.01 

1.79 

0.13 

a, b Means within the same row without a same superscript differ significantly at P < 0.05. 
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~fqJD~_J7R8~BOD.&-COD1_N ' 7G~£€5 A*J3._~fDJ7R~8~BOD1'!N '~~&J7R~8~COD0 

1aNwifl~tfu~B*fl.m~(p <0.05) , 1fi_~8~COD1'!NW!U~C*J3.AAj~m{~ 0 t:J~~ifjlf~~pJT( 1993 ) 

~t~mm100 kg~~~_J7RtpBOD1J!L!t~~107,647 nlg/kg.&4,546 mglL{iJ_ ' EJI~tb*1iff3tC*J3.~~ 

(mm100 kg8~LYD=5~.x:~~)7J\.fJT~*'_J7RtpBOD1_L!t5t53U~208g/kg.&-8.5 glL( ~P208,000 

mglkg.&8,460 mg/L) 1~ , l1:cW*1iff3t_~I3~BOD1'!N1*tJ~~31U£€tfflm ; :$(D*~~_1J!ZP:f~B~7J<$ 

70%§t~ , oo:t:J_~if£~~?JT (1993) {iJ~{Ml~~~~£ ' ~U_~8~BOD1.!N*~~360 g/kg , EJI 
m~*m:5t:C*fi~~8~208 glkg~~ C*fi~~4ij B~BODfDCOD*!tJ~tttt.m~tiij~tlli (P < 0.01 ) 0 

~;!tf[g=*fl.m~ , rrnA*fifDB*fl.4ij B8~BOD*~tJ~tttt.m*§lli ' B*J3.CODtJ~illt£tf~A*J3.~~8~JfI~ , m 
7K~~~~mm8~!i1JD ' ;!t1*it.mfD_J7RtJ~illt.m~:ttt§7 (~3) 'fffiBj BJ=iJTtJ~tfj8~BODfDCOD~m 

~z~~ (£€5) tJ_~ifi£:~~pJT (1993) ~t~mm100 kg8~~~~ 8 8~BODtJ~1fttAtJ200 g{iJ0 

1i ' ;!ttp_~183 g , J7R~15 g ; 1~Rm10 kg¥URm90 kg8~~~_*tJ~illt;', ~UtJ4ij10 kg~~*EdE§ , 

7t3U~1~Wmm 100 kg ~~ZFa~8~~~1*f5[~~ {il~ , ~Jg~§t_J7RJIl~g~nm ' fffi*1iff~A*fi ( 11m 

30 kg) fDB*J3. (lmm50 kg) 8~~~{~~~~~1*~0.68fDO.77§t~, ~*4ij 8 8~BODtJ~1ftt.m5t53U~136 

fD154 g , {iln1it[-~SJI~tfutc*1iff3t:e*J3.~!Jt_~U{jmr§b A*J3._J7ReppJTf5~BOD/CoDtc{rm~~~0 

tili~B*£I.fDC*fl.m~ , tJ§fW~pg90%~~L8~1l~:tM7pJTfjRfflB~-f~:ct~7J<~~~liffiffij§ , m=fom 
=:¥~I¥J~~fD~T~~_~~!fo/J~~ , f2;1l1:cBOD/COD~tcf9UEJ{1:~~!fo/JPJ7tm/r1:8~~~ , tc{[I~* 

JfJL~fU~Jrl7.kr:pBOD8~~~ 0 

~5 ~fqJ~_*r:p~!fo/Jm:~~fD1t~$~.m1.!N 

Table 5 Concentrations of BOD and COD in manure of pigs at different body weights 

Body weight, kg 
Items SEM 

30 50 100 

No. of pigs 8 8 8 

Feces*, x103 mglkg 

BOD 251a 145b 208ab 2 

COD 961b 942b 1093a 38 

Urine, x103 mg IL 

BOD 9.4a 2.7b 8.5a 0.9 

COD 19.3a 9.1b 17.1a 1.9 

Total excretion, g/d 

BOD 45.0Y 33.5Y 88.2x 7.1 

COD 145.8Y 199.6Y 383.7x 20.3 

BOD/COD ratio 0.31x 0.17z 0.23Y 0.02 

"dry matter basis.
 

a, b Means within the same row without a same superscript differ significantly at P<0.05.
 

x, Y Means within the same row without a same superscript differ significantly at P <0.01.
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:f~mm~~4ijB~E<J~8~fJf~WtJFmt£ ' 7t3UJU~6:¥D~7 c*ii!tfjB~»J~8~3lIIf)Z£5t3U0 

~61.32:&30.40 g , ~~1.I~tili~A*f1.fOB*fI.~?P ' ffi]B*fl.aB~8~_I&£mtbA*fI.~ (P < 0.01) ; 

_~a~~:&~tJFmtilii1~fEH~l¥J'r~YJt. ' ElPC*l1eB ~&~tJFmt.m.~~A*fI.foB*fI.m~ (p < 0.01) , 

lltj'f-.B*Jlm B~a~tJF1tltilm~~~:f:tl!~A*Jl~ mB*~ B3 PRm-JF1tlt~mfD~~-=~ PJm£100 kg*fI.0 

( C*J1) mt~ , ffi]B*Jl*~EE*~tJFilit8~MfD~~A:-tl1tbA*Jl?P (P < 0.01) ~*fI.Fa'~8~~rmm1t~0 

fD~rmm~$Y:jf§lli (~6) 'M~~rm~1t¥fr~82-85%L' :¥DYen et ale (2004) e~UffJi:*5* 

( 86.9%) f§lli ' 19r%1~Pettey et ale (2002) a~80.8% C*J1~l¥J~rm~~30.15% ' EJ3mit~~0 

Yen et al. (2004) ~41.9%m1~ , £~~831i~C*J1~~*~83*~fJF~8~jt~ (33.40 vs 21.0 g/d) fD 

~I¥J~fJFWt£ (42.38vs33.6'g/d) ~~mtbYenetal. (2004) ~?p~~ 0 ~~mmz~~' ;jt:MZ 

~rmm~$~mI~ftm:ijf1JDffi]1~1~zm~ , lIt~~~DGu et ale (1992) t~l±1e~~~WJ~~PJ~1tefD 

~~~~~±'~~~~~Z~~&~'U~~~~~~Zfflmo 

~6 ~~~M_~WtJFmt£ 

Table 6 Levels of nitrogen intake and excretion of pigs at different body weights 

Body weight, kg 
Items SEM 

30 50 100 

No. of pigs 8 8 8 

Intake, g/d 32.18Y 40.55Y 61.32x 2.94 

Feces, g/d 5.79Y 6.10Y 8.97x 0.73 

Apparent digestibility, % 82.48 84.84 85.19 1.48 

Urine, g/d 11.91z 18.22Y 33.40x 1.67 

Total excretion, g/d 17.70z 24.32Y 42.38x 1.85 

Retained, g/d 14.48 16.23 18.94 2.42 

Apparent retention, % 43.89 40.33 30.15 4.58 

x, y, Z Means within the same row without a same superscript differ significantly at P< 0.01. 

~7 ::f~~~_~WtJFmtI 

Table 7 Levels of phosphorus intake and excretion ofpigs at different body weights 

Body weight, kg 
Items SEM 

30 50 100 

No. of pigs 8 8 8 

Intake, g/d 19.11z 23.30Y 30.40x 2.68 

Feces, g/d 6.64z 13.17Y 19.89x 1.10 

Apparent digestibility, % 65.85x 42.68Y 34.08Y 4.52 

Urine, g/d O.53z 0.78Y 2.55x 0.23 

Total excretion, g/d 7.43z 13.70Y 22.44x 1.03 

Retained, g/d 11.68 9.60 7.96 1.29 

Apparent retention, % 61.68x 40.45Y 25.56z 4.32 

x, y, z Means within the same row without a same superscript differ significantly at P< 0.01. 
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ft~8~:1J® ' A*Jl~8~~1IDWHt$;fD~1IDfrlj1¥l$~~~~tlli~B*Jl;fDC*Jl~~ ( ~7) A*Jl;fDB0 

*Jl~!ft {*~~tIJ~§~~tlJti ' ffij A*Jlf;f~8~m 1t$;fDfrlj1¥l$~~B*Jl~~ , ::E~{*El3~A*JlmB ~8~fiIf 

mz ii:~~~:l:!H~B*JlY , {EJ.j}:p,J*JlFa,m BfHlii:~§jBJiJT~ Olukosi et al. (2007) ml:Jj , mm24 kg~0 

~2.~~~®m1t$;fD~1IDm1¥l $:B-}jU~67.2%;fD63 . 7% ' W*UJf~A*Jl (mm30kg) ~!ft~65 .9% 

;fD6 1. 7%~§lli ; Pomar et at. (2008) .!&m..=.fJlFf~mm ( 24.0 ' 41.7:&61.0 ) ~!ft~w. ' ?JlU1~~ZP: 

~~®frlj1¥l$~8 .0% ' Pettey et al. (2002) UJf~~~' mm93 kg8~~!ftJt~~~1IDm1t$~45 . 7% ' 
ffij*UJf~m~J 00kg~~!ft (C*Jl) Jt~~~1IDm1t$1m3 4. 1 %0 mt7G~~~!ftmm~tj1J D ' ~8~~ 

®m1t$ffi~®~1§'~{1£ ~~ (2005) fljj l:Jj , ~!ft~mnljjJtfj$~~~*mmtj1J Dffijm~ , .&:0 

-n~Jtfj*Jl~8~n~Jtfjtmlij§OO:~:&OO~W-6-~M1;;fii,mii8~m'f1:iE.~~~* ~,mJj1JDffijJj59t ; Gu et at. 

( 1 992 ) ~. ' 1:.*-WI~~tJ~tMDjJi~1:.*~::t , n~r~f-WI~UW~ftmii:Jj1JD ' ffij~~~~~1m*Jl 

gjG~::t~liI¥JJff2.- , ~r:iJfj~~A*Jl~!ft~~lJ&'!&fj~1JttB*JlWC*Jl~~8~1*1ZSl !ilfE~~~~~m0 

B ~~;.{*~:t=mm~:ti1JDffijJj1JD ' {EJ.El3~j>R jJ;ii:iE.~/l;ii~mm~Jj :kffijm~ , IZSllltNRC ( 1998) 
~t!1 .!¥1-{.lL~tlJflcp~~-a-ii:{*~:t=mmtj1JDffij~1J9\: ' ~7G~~1:.*'/1(~-WI (*UJf~2.A:&B*Jl) ' El3 
M' 1fte1:.*'I9(~ , ~~~:J;2.~ffJ:im ' IZSlltt~ftm2.~ii:~BglG*2.nErff~~~ :J; , ffij~2.~1ID 

~1¥l$ , f\ll!:t=mm2.Jj1JDffij~:t= tlli (P < Om ) ~1~ , ~7G~~~8~~~;.tJ:&;flJm$Wr~:t=mm 

~Jj1J D ' ffij~~{l£2.M7\¥£ *UJf~*5*~7G ' ~::t~*~ El3W.~Filit ' ffij~~U ::E~*~El3~~:f3Filit ' lit0 

W Pomar et at. (2008) WYen et al. (2004) 2. UJf~*5*-~ 0 

~§~~10-20iflW ~~B~~~;fDB OD:f3Filit:ii: ' § lW~~~w.:f3Filitji ;fD~1;;pJT9lJL ~ji:M B 

1'rpJT=1' ~ ~~9lJL=1'~1:.*~3t~~8~j>RjJ;ii:;fD~J7R:f3Filitii:~~~jt;jSj. , r:iJm1P~mi&UJ7R~0 

l!,~tM~~Nt{R~ o 

*~~~M~$}':EJlfl~.if~~~~Wr*ft~~CP{J\ ' if~~~pJT~:JHJl1t~CP{J\ , tJ:&*~ 

~*Jl~1= ' :B-}j umWJ~J7R CP coD;fDBOD-a-il: ' ~5J:MW~J7RCPlil¥JJff-a-ji , :&~tIJ:MW~J7Rtj:t~~ , 
~~-a-£:B-1Ff ' gj~Wtt 0 

CP~~*~$-~if~tlJR 2000 *~~:g~cp*~jfrnJ ' tJ~t$0 0 0 

tJ.tlliliIUtIJ.~$-~ 1990 1'Ji&II7'G.~~~Wr ' tJ ~t$0 0 0 

0tJ.~if@:~~pJT 1993 0 ~~J7RJI&:E.!f!.~~Ifj~§t ' tMI-¥iffi ( {~n* ) 'p. B 0 tJ.~if~~ 

~pJTwmm 21~ , tJi¥Jif1t 0 

1Ti&/I1G.~~~WI 2009 0 t:lr;jtlli~.~~If(§mJ~¥&~ 1Ti&II7'G.~~~Wr ' tJ~t$0 0 0 
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ABSTRACT 

The purpose of this study was to investigate the feed intake, feces, and urine excretion and manure 

composition of pigs at different body weights . A total of 24 LYD barrows were arranged to three groups 

by different growth stage, i.e. body weight (BW) 30 kg (group A), BW 50 kg (group B) and BW 100 kg 

(group C), respectively, and each group with eight pigs . The pigs were fed ad libitum in individual 

metabolic for sample collection. After adaptation for 3 days, total feces and urine were collected and 

recorded twice a day from day 4 to 7. Feces and urine samples were stored at 4°C in the refrigerator. The 

feces or urine of individual pig were thawed, pooled and sampled for further analysis. The results showed 

that the feed intake and feces excretion increased when BW of pig was increased. The pigs of group A had 

lower (P < 0.05) urine excretion than other groups. The pigs of group A and group B had higher (P < 0.05) 

fecal N concentration than the group C, and the group B had higher (P < 0.05) fecal P concentration than 

the group A. The pigs of group C had significantly higher (P < 0.01) urinary concentration of d P when 

compared with group B. The younger pigs in group A had higher (P < 0.05) fecal BOD concentration and 

urine BOD and COD concentrations when compared with the group B, but the group A had significantly 

lower fecal COD concentration than group C. The pigs of group C (BW 100 kg) had significantly higher 

(P < 0.01) daily manure levels of COD and BOD when compared with other groups . For daily intake and 

excretion of Nand P, the pigs of group C had significantly higher Nand P levels than other groups . The 

pigs of group A had higher (P < 0.01) apparent digestibility and apparent retention of P when compared 

with other groups. In conclusion, the feces excretion of pig was related to the dry matter intake. The 

excretion of N, P, Cu, Zn, BOD, and COD increased when body weight of pigs increased . 

(Key Words: Biochemical oxygen demand, Chemical oxygen demand, Feces and urine excretion, 

Nitrogen and phosphorus excretion, Pig) 
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