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SUMMARY

[. Title
Development of pig feeding and management system to enhance immune response

and growth performance of pigs

II. Background and Objective

Currently Korean pig industries are facing three difficulties ; high price for pig
manure removal, elevated feed price and wasting diseases. Adoption of advanced
feeding systems from some European countries is considered to overcome these
difficulties. But some of the feeding systems were not based on solid sciences, and
the basic and important knowledges on pig feeding system have not been
practised in the Korean pig farms. The current performance of Korean pig farms is
very low. The average MSY of Korean pig farms are only 13.6 compared to 22 of
some European countries. The major reason for this difference seems to be due to
high mortality of weaned pigs. The high density of pig housing is contributing to
high mortality, however we need to enhance immune response in weaned pigs
and to establish the feeding system which will be optimum for the current Korean
pig farms. The current study was undertaken to establish the feeding system
which will enhance the immune response of weaned pigs and to maximize growth

performance of pigs.

II. Research Scope

There has been no study in Korea which investigated the optimal feeding
programs for both reproductive sows and weaned pigs. Korean pig farmers are
currently suffering from the high mortality of weaned pigs caused by the chronic
wasting diseases and incorrect feeding system. In the current study we aim at
establishing the feeding system to enhance the immune response and to maximize
growth performance. To accomplish this objective we have completed the following
experiments : comparison of farrowing crate and open pen to study sow and
piglet performance, comparison of elevated pen and floor-slotted pen to study the
weaned pigs performance, determination of an optimum time for creep feeding,
determination of an optimum housing space for weaned pigs, the effect of separate
housing for sick pigs, study on the optimum pig flow to improve pig

performance, and comparison of weekly and batch management system.



IV. Research results

In the first year study we tried to determine the optimum housing facility for
reproductive females and growing pigs. First of all, the farrowing cate and the
floor-slotted pen were compared for the better sow performance. Average daily
gain and feed intake were higher in the floor-slotted pen than the farrowing cate
system. There was no difference in the litter size and milk composition between
two systems. Mortality rate was higher in the floor-slotted pen. The floor-slotted
pen required more floor space than the farrowing orate system. Then we
compared the elevated pen and the floor-slotted pen for the growth and immune
respense of weaning pigs. The elevated pen showed the higher growth rate and
feed intake during the 3rd to 6th week after weaning. Diarrhea occurrence was
found to be lower in the elevated pen system. Immune response was enhanced in
the elevated pen system. Our third study was to determine the optimum time for
feeding "creep feed" to the piglets. The first group did not receive any creep feed,
and the second group were fed from the third week of age. There was no
difference between in the piglet growth between two treatments.

In the second year study we first carried out a study to determine the
optimum floor space for the weaned pigs(The current Korean standard is 0.3m’
per piglet). When the floor space was 0.43, 0.31, 0.27 and 0.21m’°/piglet, ADG of
the pigs were 229, 228, 211 and 199g, respectively. The concentration of the blood
IL-IB and cortisol was increased with the decrease of the floor space at the four
week after weaning. The results indicate that the current standard 0.3m’/ piglet is
optimal. Then we studied the advantage of having the separate pen for the sick
pigs. No major advantage was found. The optimal floor space for the growing and
finishing pigs was studied with two treatments: 1-site and 2-site. Pigs in the 1-site
were raised in the 0.9m’ floor space/pig during both growing and finishing
period, and pigs in the 2-site were raised in the 0.7m’/pig during the growing
period and moved to the 0.9m’/pig for the finishing period. The growth rate of
1-site pigs was higher than that of 2-site pigs during growing and finishing
periods. The feed intake was also higher in the 1-site pigs. There was a significant
difference in the serum cortisol concentration between two treatments. Lastly we
compared weekly and batch management system. We concluded that the batch
system is better as the disease occurrence is lower and the labor forces is used
more efficiently in the batch system. We also concluded that the 3-week batch
system is better than the 2, 5 or 7/week batch system.

We suggest that the results of our studies will widely be adopted by Korean

swine farmers for their maximum profit from pig farming.
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Aol AARANE A W FARAANA e, INRAATE B AR we] Ayt
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A, EU s=ad4d3 2D olAbglel =i B sEEA Fehed
(Scientific Committee on Animal Health and Animal welfare)ollX] FEFHE &5
A A AR, 20030 E TR FAUE Y AF Er AR FAp

el e84 7lEdd Bt AdS dAFEEE
57k gal sERAY SA7|Ed BEES de sEnA
e A AEQAS A (Freedom Food Scheme), W= Ay AF5ASA] (Free
Farmed Program)E -&alo] =84 TS A8t Adv. 53] =9 FAWC
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e 5744 A

3t = m
5 Fae
e ey L3R Agn 2Ee 44T & Y= ANG B
1. MaEFd ZSo2RHY At R } N o o »
_ Holo HA st Fwe dds FA (providing
(Freedom from hunger, thirst ) R
. ready access to fresh water, a diet to mintain full
and malnutrition) )
health and vigor)
2 BRFORTE ] Af siAel et FAGLE THY AUD BARA
(Freedom from physical and | (providing a suitable environment including shade,

thermal discomfort)

shelter and a comfortable resting area)

5%, 24, AMOoRVE 2

[<)
(Freedom from pain, injury

3. ,
o)
e

and disease)

=

S

Ay ey w A% A A

(providing and rapidly diagnosing and treating

disease and injury)

(Freedom from fear and distress)

4. ARAJN Fe FJY A | FET o3 AET MM, a9 sREH oed” #
(Freedom to express normal | ]  (satisfying minimal spatial and territorial
behavior) requirements including a visual field, personal space
and company of the animal's own kind)
AANA 2L 9T ¢ = 34 FX4
— e) =1 o = T »i 76 T
5 &¥e aEoZRES A =

(ensuring conditions that avoid causing distress and

mental suffering)

(FAWC, 1993)

A, sfas A58 2gow X A4y v a3 vele 39 A8
3 FAE A8 AR ASEEE AA Y AR AIEAE fAstaa = Az
7t AT A AE 9 BA Y] s A A ASEEE AALL Stk
ATA el ofshd Ao AA AMFEEE e Zh

A AFEEE - AT kg A 0.67x0.03

w3 AAE HE A AsRelrt Ad o, A% A g B
Ao o]FolAARt oFgt = AlRY B AFHH] FEA Kol ~EYAE W
A Ear el A #lrk McConnell & (1987)2 # & A=FE 8704 4F=
STV S W, A=) ARAH TN dEFSAFe] oStk B S49lth Brum
5 (2001)°] A Aol ofetH, o] A= ARFH A2 o] Al S AT
AR AFFE ARE AR ARG E Rl ALYFEE S o] d-SAZ dAdF Fel v
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3 freoldoz Yokthal Wikl th Wolter et al. (2000 ab) A 3}ol| X2, AHE7] o
A 471 &< group size 5072 1007 AP FET 25F A FolA A= AFE
o] A Yehgtial BaEAqch vbd, McConnell 5 (2001)> A F 28U ® o] A=

= 20%, 30%F 2 405 AP ToA AR AL oAl zpo]lS Ho|x] @erriil
Ha3qt) o= ol ¥ A= A5, feeder space, feeder design, water supply®l| <]
g 815l oA LEAtol=el ofgh Ap=o] A Aol WA= &I X}O]’Ea— u

o= HIHI Ytk o] A5 Ao FAAG ARFHAL A A =

55 1315{} ’“Ei’ﬂ"% A iﬂﬁ] 2o Wslrt dojuA sta }
Eé

_

d = %01011 ﬂ%? = Zi%—; TAIEo] HaE o,

PiEol A= Fo Az dig Azt dEHolx @Al Bawa ot 4 P&l
Abs Hol7E A=l el SAAR adE Fue ATARES AEEY o
7t} Makinde %— (1997)% Yol AARE T A, olfAl7lel o fAtRE wo
= oA Al W AHEO] *3744 ol

W o 9
=

=h=s ’—%10}74] Qoi dALE A

Hasilth Wk, o] AFRE AF T Aol a#A e X}% BT} o]fA] 7]

o =< /‘}JE’J_ Hﬂﬂa‘ciﬂr A}%“éxﬂ,% et (Bruininx et al, 2002). L&t
2ol Atx Fo= <Qla] A= A

AT} HEgh Barnett (1989)3 Newby

ol Abs Mo A Tef Hlals] o

(

N
—_

Ao el mA= Gl o il
Aoz R8s o] gkt Teaguest Grifor= 1961119 <A -ol
& olFo] NRATES FAAA WA g ow
2 YUEtwth 4, Sherritt 5(1972)2 HAE
F3 A7 SBFH Fs7HA olE glo] & FtelA
wo BA ) M) Aol o Wi o)
A AL SEUAD SAAH AR T Bl o5 43
o ssals ol g %, R4 we 487 deds] A48 (Friend 5,
: e =ro WstE e w4y
3§£, R ‘?EL;}'E 2EY A g9lo® Bil 1o (Tan¥} Shackleton, 1990),
olelst ~Ee~ ale] HAe HYES HaAANTGE ATt FE o] £ Tand
Shackleton, 1990; Hessing¥} Tielen, 1994; Ekkel¥} Savenije, 1996). Brumm (2004)°]]
Sahd SAEE B o5 flol MAEAA AT A5 B4 olgs & Afu
ARF A 717E B9 AYFAGe] B Seskedvka wushelth (i 3).
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E 3 A, WSE Al X e A vAE &

Space (m2/pig) Sex p-values

0.58 \ 0.74 Barrow \ Gilt Space\ Sex \SpacexSex
ADG
d 0 to 52 0.483 0.505 0.495 0.492 0.044 | 0.778 0.693
d 52 tod 158 | 0.793 0.811 0.827 0.777 0.092 | <0.001 0.954
Overall 0.697 0.717 0.725 0.690 0.037 | 0.002 0.948
ADFI
d 0 to 52 0.726 0.766 0.742 0.750 0.142 | 0.778 0.681
d 52 to d 158 | 0.352 0.350 0.346 0.356 0.091 | 0.001 0.454
Overall 0.391 0.390 0.385 0.396 0.084 | <0.001 0.477

= ATHAE dEy] s dA = - QoM ARSHAL dHEAR]D A

Azd ARE $F 2 gestgon oF Fa U AR® GE Adwe A7
$9< 9o AHgsth Ed, 549 FE QLS 8 AR AgReE F93
TN s Tk AE WAH FU % v WA 44E PP AR
WA FHstnA 7] ds L AFE Fal Seve Agel i, FE FrbolA
A o BARI ANES S AgR) A dEsas sl
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o

(National Pork Board) GolA+ o& EEde HAE%HS 34 §} e AA A7) sl
BE 25g ARSI, FHdAE Dol ALEE RS AT SR o A}
ol 7F¢ A% eyt As A= 4 sl Aok vwt i = Ve 2E
o] HnE B 2B JfANE = e =xo] RS = AL ou Y=
SEEEE
gh. iRFE (farrowing crate)?} A} (farrowing pen)

Aol ERmEdA WA o wel AFHe, wwgel TfAEe] %y
(crushing) & "WA[stal o A& WAS AA gt o3 wel dAe EntEo] 7H

Pt
i‘-";
rfo
>
>
oy

=4 -

s hu =
wRE Ao Y Ejoltt (Robertson ‘&, 1966). iRFA A H=2 A7 F

Ale] WstE wWelt A= et ¥st (E55% 7 A=
TA =

=4 =
] =71, nest-building behavior) ©]t} (Hurnik, 1985). +&E< X
= ]:111_‘:

o] Pe& HAse] ol PALE oA W ERbd ol g A wEY] B
S ®Eshe d o7k o] (Jones, 1966) w5k HAbe] HlE] o AF S WAITE
7IHatAl H™ (Heckt &, 1988), T &<t783] Xt} (Vestergaard®l Hansen, 1984). <+
RES Ak A AE (AAA)H seEAEE T A Atololl A A2 AR o]
A8k FHdS Adar 3l

2 AP 1 A (ﬂ? 230 + 109% ) o 29 w3F (Yorkshire x Landrace,
A4 AT 140.0 kg) F1 B= 4175 A, 23%], 20~219H, whad gk 4 ¢
A1e] wA]H (CRD: complete randomized design) &2 vl %] s}t
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Water Feeder for sow for piglet

® %4
for sow % | o

vA¢
QQD

Heat

1 1
u u
Guard Rail
Oy 1. R E AE a9 2. BYFE - 2.15%0.6m
=1} - 25x1.8 m, BOlE _ 22x0.6m

(o
Hu
)
|
=
£
W
k)
[>
i
jus}

I, 32744 50m )

Water = @
Feeder=p
A+
< > ¢= Heat Area for Piglet
Vv




[€)

=

tejo] dAE =

H

215 (corn-soybean meal basal)=
0.

CIRER

— o)
o 5 prEr o & FPEZF
S o T ~ T
BE 1 N 2 R R R =< RIS pt
i Il (O o A z T 1
= = M N p . 5
© B 3% %0 ~ Mo 0 %R oo >
x A~ SN ) — ) — S Uk Njo B
S N - B2 - o o B o 4 £ oqd = Yo
- oo M H T T g oy BT w %8 < Ll i
Y UG o BWo B~ o % Nd o W o= all 9 X
S 3% < ﬁ]ﬁmmﬂ%ﬂatnuﬂrﬂu ) - ﬂoﬂ — %
. o W OR g P2 moﬂ;m T N
N o 7 N 5 AR o™ — o == No S 2 ofF K o}
N o N Moo ® MY —~— g% T 7 No = = o wJ
= ~O e i ﬂ L.X K ml _foT X AE 3 m c _foT 5 _ jod
o) Ho @/ T ol s o ol oM <7 T m S .. M: X
S o N W K B = ~ 3 o 9 3 = = .
8 M A R R R o 27 W s [ i
o Naﬂii%mﬂ.,.z.aﬂmr% g H g 2K A Yo
=T w © R M g B o 8 = W 3 = X —
- T o X wo ol 8 W r g M 3 g X %o T = oF
= ! o B ~ 7 N o g KNy S < B g X b M B
Q < T o T ol W o = = o
2 78820 iRy B85 £3 ER
: & e N~ IV W B N e K X i
B X = = M e — _ S 4 Ho < B% e
S\ M N 5 ey S & . -
Og \sm —~~ O_.E ﬂ—Dl dﬂ H_T .El E_l b —~ O R vOL o c — (q\| %Ol
B = ..mﬂlmﬂﬂmvmd;TMi.zumﬂﬂ; EumlC NW.. u_xzrﬂo om
3 g G O AR . o ST Ty ow
o o= n Mo & op R < 28 - o
g 5 mﬁM@%%Mm%%%mww FEE 0 24T Ery o
N~ 00 XN = ® o)y 7 o o ~ o XH o
— HAF ,UI g oF o T 7K 1__/I ™) S M S ®OBE — w — A H.M_ B n i B
g T B _ o Pognmys <R K = XK= =T w0
w U U I g ) ool oy W S N X o T < S
o T dél}u;ﬂlsﬂlﬂr = No | o = L o X %o
— Z H_W g < U X oy M > o BR KT E.rv —_ .El -0 " S oF s.ﬁ o
© on < Rl AN oo 2y —_ T N LN N Nlo —_ X
Noo 8 on W S o Ty = o O " — <
9 Ey o mi= -89 & T T T - 1 2 N T
N go = .mtnéw_?]ﬂruw(o&mw%%m mwm%mﬂ CEn gaEw i
e S oo KX e ; = k= QL 9 8 —~
@™ ER EHEE LT BE SY =gz g%
mo o BA = o In o] T — ~ d| < ~ — o e ie s IS o
n T o) <R S ale = MR i o s
07 S0 o X W o B oo & =0 = g i A i/} B
- me O Ko ) AR Al G -~ = o B o
g 0 3 < T oon n ° 5 o
A b ™ ﬂﬁ%ﬂo%& My 1T X oM ok oy — B g _ o~
H_l Ct it ~ = Ot ﬂvﬁ OT OT o | OL B Of D..# HT_ _ﬂ_Aﬂ Z‘.ﬂ — \ﬁh_/ 6\ el
R f _ ﬂaﬁ%ﬁﬁo.ov =) =
M S mma oo PAFEFT R w
© oy U N o By T G Y RO | N
T T E



Feds Qs s B F 2443 o), 79, 149 L 2100] AES] A
e} =]

(6) N . FTH F 0,15 35 70, 90, 110 & H =5 F 24A7F o], 7Y, 149 H
21 217 9 EH7] B9 28 9’ (FSH, LH, Progesteron, Estrogen
o) 2EUZEA RS cortisol®] S-S As] R AN dAS A
Attt g MEL2 EDTA-vacuum tubed] =3 =©] 3,000 rpm, 4C AFEI=Z 15
s WAl Bee & FEAE BaE7]ed plasmathe EElste] A A7HA]

20Co| H#slglt). Cortisol?t A 52 & (Progesteron, Estrogen, FSH, LH) 4]
< &3 RIA kit (Radioimmunoassay kit)¢l Coat-A-Count Cortisol (DPC,
USA)S ©]83}l9] Gamma- counter (Packard Co. USA) EAH|2 §24 73

(7) B9 A% Milk composition) 4] : =20 EREAAES A & &

24AZF oW (), 7Y, 14Y E 21de) P AEAL 05 mlE FAF
sto] ARHIE FXT & =FE AFHste] T | (MilkoScan FT20,
FOSS Electric Co. Denmark)® -F*|% (fat), - (protein), FE =

(lactose), FA|ri1& - (Solids Not Fat : SNF)S 4331t

vh 3hel 4 9 o
AAAES dNAEE (25 E =
(1995)] el wel AAjsiint Abwe] Zaat <l
AAS (atomic absorption spectrophotometer, Shimadzu, AA-6401, Japan)E ©]-& 3}
SAskAh TAEAS SAS (SAS Institute, 2004))¢] AWHAH XY (general linear
model; GLM)< ©]-&3to] ¢3¢ #Agol Wik fFol4d HAAS A8k e, A4
3

o3} (LSD) RQ1#A1 A ela) Hee Ankg vwstck
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Item Gestation Lactation

Ingredients (%)

Corn 73.65 63.79
SBM-46 12.70 25.77
Wheat bran 7.50 3.73
Fat or Oil 2.00 2.00
L-Lysine-HCL 0.18 0.20
DCP 191 1.86
Limestome 1.14 1.11
Vitamin mix." 0.10 0.20
Mineral mix.” 0.10 0.10
Salt 0.30 0.42
D-a-tocopheryl acetate® 0.02 0.02
Cane molasses 0.40 0.80
Total 100.00 100.00
Chemical composition®

ME (kcal/kg) 3265.20 3265.18
CP (%) 12.82 17.26
Lysine (%) 0.75 1.08
Methionine (%) 0.23 0.29
Ca (%) 0.90 0.90
P (%) 0.70 0.70

* AME 1kg @ % ¢ vitamin A, 2,000,000 IU; vitamin Ds, 400,000 IU; vitamin E, 250 IU; Vitamin K, 200 mg;
Vitamin B;, 20 g; Vitamin By, 700 mg; Niacine, 8,000 mg; Folic acid, 60 mg; Vitamin By, 13 mg.

LIPAS=1 1kg ¥ % : Calcium-phosphate, 300 mg; Mn, 12,000 mg; Zn, 15,000 mg; Fe, 4,000 mg; Cu, 500 mg; Co,
100 mg; Butlated Hydroxy Toluence, 600 mg.

¢ D-a-tocopheryl acetate : 34tshA].

4 AR,
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3 A+t Ay %

A

7v. 8% /44 (Growth performance)
(1) ¥417] (Gestation period)

E 59M HopAle dAlZIzE Eol B AT Al 11043 7H] @A eR F
7t o Aelg el oW dk zkol= yEhuA] Gkth TS5 Al 0, 15, 35,



70, 90, 1109 Atele] FAZ (gain)= Hl sl & A3} & 7Sl A= ok A
ol7} AR Fkont, dal 71~90UFH Al EiE FAFES xS FolHE H
Bl A RE 2F APt (S)7F AP ATt (P) Bk E8kth (P<0.01). 3 H]F
FrolH el Aol RNy AAl 36~70¥FH O] Hm FAIFS Al 71~909H o B
FAFI = DR 23 HA AT (P77 GAAE AT (S) Buk gk o]
g Al 71t mE SAFe Wite ved 22 S Thseil sk JAlRE
Ao ol dutdoz Jal 35UH oF 1g, 704 H <F 200g, 90U H e oF
) o) 1

.
620 AER s drka elA vk %, 35AYRE
o), 70255 009 Aolel 4205 BM)Sl AL A ), elotel o] s

704 7k °F 199g (200

19 z:
3} HHA RES {FAAEE A dda B AUATE "ol AR HelHA Es
ofwjgitt, & AF Aderel ol dVIF F ORF T ARE TUF
(2kg/sow-day) wolASol%E E3taL, Al 36~709FH 3 1Al 71~904 FH oAl 2+t
AMNEE A5 AT (S) HAF AT (P)e] BE SAFe] Avtd AyE wmel A
& 42l 36~909F Abeloll Bjote] A 9 m=e] fAAe] ARSEAe os 1
S g2t UdSS 9guE F Ak # AdddA e olHd s g &+
T ZAE o] FoX A okt V&Y AT ERE dRE EEd gig A5 iR
o]

), AuAEE A o] et 7]E9] AFHATE (McGlone &, 2004; Vieuille-Thomas
1995; Broom %5, 1995; Cronin %, 1998)°l4 = ¥ Ads} e Jhx] HA
individual pen) E.T}= A} (group housing)oll tigh A+ 9= o] Fo|A] gttt ¢
b 289 A EE 253 FAFS Hadks Aol R dAld " el whE Bfotb

Jolut mES] AFWBeIE FBHA op FF olo] E ATEF FPFE AL
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5]

5. AbS Al & AV e AT B SAR W)

Treatment

Ttem s' P SEM’

Gestation, kg
Breeding 138.6 141.3 1.555
15d 143.4 146.5 1.677
35d 152.7 155.9 1.608
70d 171.4 176.0 1.751
90d 183.6 185.4 1.732
110d 197.3 199.0 1.709
Gain (0-15d) 4.8 5.2 0.402
Gain (16-35d) 94 94 0.558
Gain (36-70d) 18.7 20.1 0.568
Gain (71-90d) 12.2 ° 94 ° 0.387
Gain (91-110d) 13.7 13.6 0.379
Gain (0-110d) 58.7 57.7 0.785

1S QANQAEE AL, ERE A7) BrHEol A ALS:

2p QA7) RE REERTAA DA A A

® Standard error of mean

*® Means with different superscripts in the same row significantly differ (P<0.01)
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Treatment
Item s! P SEM’
Lactation, kg
Farrowing 179.1 184.9 1.819
Postpartum 7d 176.8 ° 185.9 ° 1.805
Postpartum 14d 173.3 ° 182.3 ° 1.778
Postpartum 21d 173.4 178.9 2.085
Weight loss (0-7d) -2.4 1.0 0.951
Weight loss (8-14d) -3.4 -3.6 0.778
Weight loss (15-21d) 01 ° 34 ¢ 0.872
Weight loss (0-21d) -5.8 -6.0 1.182

DS AT - ARE 2B, BERERT RN A

PP Qas1RE REERIAA BANA AL

% Standard error of mean

ab Means with different superscripts in the same row significantly differ (<0.01)
¢4 Means with different superscripts in the same row significantly differ (£<0.05)

(3) AtEAHFHZF (Feed intake)
48

o oAF Ayoaet o] AV T RF w3 AEE YT (2kg/sow-day)
wolglom, A7k ARAHHFYE JrRES] AFwstel g A= oA AT
g vk (7F 1) 91719 AbFd A Zok (F 7). SRRER VI S AARAAES A
2ol wet zpel7h dlem (E 4), ol Aolok EHEE H HYTA
FHBAE TR A HNA oln] MEsiint whEbA B A e 7]
AteAFFe] Wt B IRV A AtRAFH T dEiA dadte] gk /7]
7F 210 B BukE (9)e] A Alzbel] w2 A FH o] lineardtsl Z7batal ot WA}
(P)2] A5 EA717F 15~21 7 oF 340g2] T7H7F RS ¥ o] dT) o gt 7|z
AR F THE
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F7.ARG Al mE dalv] F ERbERT] S el AR FH T st
Treatment
Ttem s' P’ SEM’
Average daily feed intake in gestation, g
0-110d 2000.0 2000.0 -
Average daily feed intake in lactation, g
ADFI (0-7d) 3489.7 ° 4631.0 * 179.761
ADFI (8-14d) 42227 4605.9 126.308
ADFI (15-21d) 4877.8 4941.8 131.393
ADFI (0-21d) 4196.7 ¢ 4726.2 ° 107.159
'S il oA AR

is=s
ANA BANA A
* Standard error of mean
*® Means with different superscripts in the same row significantly differ (P<0.01)

“d Means with different superscripts in the same row significantly differ (P<0.05)

FP<0.01 P<0.05

5000.0
40000 -

ADFL g 3000.0 -

LR
20000 -
Hp
10000
0.0 = T T T T f

Gestation Lactation Lactation Lactation Lactation
(0-110d) (@-7d) B8-14dy (15-21d) (D-21d)

Time, day

O 4 ARG A mE A7 9 ERbERT]S) REL] AR
A% A



. A 77 P, (Backfat thickness)
(1) ¥417] (Gestation period)
AR Al wHE 017\17] R EREEfFTO] BEl] A A (P2) WEE &

veRQleh 5 50, 15, 35, 70, 90, 1102 Holl A 54
Ao Zpol7b e Ao=E Y= skt vhd 1Al 0~110974A 9] TAH
Aol Z7hEe HAL (P)olA A}Ird HEo]l QAEE A& (9l AMGE R
=z d
1

o]

Al

"':r u
Hlel o ZQdth BAF Ao B A B SAY FAVE 2E AdTRu ¢
= A¥S Bolon, vkd Al 37177};(]9] A F4o] v @ol ¥o] (P<0.0001)
A4 1109 Pl o= = F A -gtol] Mo Aol
ATt Dourmad (1991)¢] Hiale] w2t Fybd

Fr713F E]tel AlRAFH Tl Yot AT AaTt FrheH o]l whe xF5-o] 4bato]
il Aol S wxna OPOQE} = /‘a]‘uoﬂ/ﬂ% oj¢t= ] ATV (110L4 =
s FAZE F AT 25 24mm7F Ao A kel Zpolrt gl eolE =
Tk, F7] AFRAF R s BAPE SR AR E0H

1>
ox
3

F 8 AME Al wE Jalv] BES AW FA (P) ¥t
Treatment
Ttem s' P SEM’
Gestation, mm
Breeding 20.0 18.0 0.537
15d 20.3 19.1 0.503
35d 21.7 20.4 0.516
70d 22.0 222 0.521
90d 22.8 24.2 0.483
110d 24.3 25.2 0.527
Gain (0-15d) 0.4 1.1 0.275
Gain (16-35d) 1.4 1.2 0.237
Gain (36-70d) 04° 1.8 ° 0.270
Gain (71-90d) 0.8 ¢ 21 ¢ 0.313
Gain (91-110d) 1.5 1.0 0.268
Gain (0-110d) 43° 7.2 ° 0.387
'S AT EE 2E, EUERFT-ENEA AR
2P QAYRE BT IR BRI AL

* Standard error of mean
*® Means with different superscripts in the same row significantly differ (P<0.01)

“! Means with different superscripts in the same row significantly differ (P<0.05)



ARAAG] BERG RES TP BiE TSI 8 A FHEC g
PP BaH, et AF L SAY Ak, BAFE 5o BAD S AR W
A3 abgel BAZE WA X AFARelAE Ehle] ALEAB Aot
AP LA BFSL T AT BF A AL wae] glojM 2 2] F mo]
A grgrom, b F AT WE SAY T A% PaE 0T 4ED A
aHAF] I BRALL HFT F Atk

Treatment
Item s' P’ SEM’
Lactation, mm
Farrowing 241 23.8 0.508
Postpartum 7d 24.2 23.7 0.488
Postpartum 14d 23.8 22.7 0.552
Postpartum 21d 22.3 21.7 0.550
Loss (0-7d) 0.0 -0.1 0.237
Loss (8-14d) -0.4 -1.0 0.258
Loss (15-21d) -1.5 -1.0 0.268
Loss (0-21d) -1.8 -2.1 0.364
TS QAR E 28, RUERT-RTEA AL
PP JAVIRE BRRERVIAA] BAIA AR

3
Standard error of mean

* Not significantly different

t}. Litter performance
(1) Litter size

PAEE 25 9 EWEolA A5 e (9 dA7IHYH EREFA7EA] FAL
AN ALSE EE (P litter size MW E 9138 EH ARG (total No. Born), ARt
(stillborn), "l°]2} (mummy), 7% (malformed), AAHA5 (born alive), YA F
ERNAl 7 (after cross-foster), S$FAFZE obd #H AL (Mortality, not crushed), A}
(crushing) & ZARHIWSIYT (F 10). F A9 ARSSHA S Aol TAASRE
litter sizeoll o}7¥l F&FES v A|A] gv o= Yelyt o|#d A3+ Oliviero &
(2008)# von Borell & (1992)¢] A3} dAghet. apA|nt o]ot= s JAlRE 2
oA AFFE e AL (born alive)7t A (group-housing)oll A AR 1Al



BES ARG ®Hh Evhs Ha% QY (Barnett 5, 2001; Den Hartog 5, 1993).
wREE I FAZE litter sizeoll el v A= &l el = o 7bA] FEF A& o
A= @ ol

E 10. AFS Al w2 BFUREfR7)o] BEQ litter size W3
Treatment

Ttem s' P’ SEM®
Total No. Born/sow 11.6 12.3 0.540
Stillborn/sow 1.2 0.8 0.214
Mummies/sow 0.8 1.0 0.213
Malformed/sow 0.1 0.0 0.034
Born alive/sow 9.6 10.5 0.448
After cross-foster/sow 9.9 10.7 0.257
Mortality (not

crushed) /sow 0.4 1.0 0.225
Crushing/sow 0.5 1.0 0.155
Weaned Pigs/sow 9.0 8.8 0.255

) ~%,

P QA RE B HARIA AL
® Standard error of mean

* Not significantly different (P>0.093)

(2) Litter weight

PAEE 25 2 BUEdA AHE BE (S)
o 4 AtFH E= (P)Y] litter size H] W E 93]
g Als (litter weight), A= 179 H+ Al SATF (litter weight gain),
A 153 B SAES AT (B 11). 7 AT AR Y] Aol B
HO2 litter weightoll obfsl &S WAA = Ao= Yeiknh ol#d A=
Oliviero ‘s (2008)°] Z e} X gkt

)
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& 11 AR AlA mE ERREFT] Y] B9 litter weight WS
Treatment
Ttem s' P SEM’
Litter weight, kg
At birth 15.33 15.27 0.568
After cross-foster 14.53 14.67 0.004
Postpartum 7d 22.78 21.50 0.668
Postpartum 14d 35.06 33.57 1.125
Postpartum 21d 46.64 45.99 1.452
At birth/pig 1.36 1.30 0.004
After cross-foster/pig 1.49 1.39 0.004
Postpartum 7d/pig 2.50 2.31 0.068
Postpartum 14d/pig 3.89 3.75 0.100
Postpartum 21d/pig 5.26 523 0.132
Litter weight gain, kg
Postpartum 7d 9.16 8.24 0.409
Postpartum 14d 12.46 12.66 0.512
Postpartum 21d 12.09 12.61 0.49
Postpartum 0-21d 33.72 33.51 1.178
Daily Litter Gain (0-7d) 1.31 1.18 0.058
Daily Litter Gain (8-14d) 1.78 1.81 0.073
Daily Litter Gain (15-21d) 1.73 1.80 0.07
Daily Litter Gain (0-21d) 1.61 1.60 0.056
Daily Litter Gain (0-7d)/pig 0.14 0.13 0.006
Daily Litter Gain (8-14d)/pig 0.20 0.20 0.007
Daily Litter Gain (15-21d)/pig 0.20 0.21 0.008
Daily Litter Gain (0-21d)/pig 0.18 0.18 0.006

TS AATLQARE 2E, BRERT-REE A ALY
P QAT)NE BRI Al AL
® Standard error of mean

* Not significantly different

(3) #HIAF (Mortality
AHEe EA A dwrEoR A Fo| 1kg Heldl EAsHAT Aol A9 250kg (7

o ~

e 712l Febehs RES H2 Bl @7 Agajekat) oleld o] kol
Quihow FEgolq EHAES G 2 A 2ol wEe] s WAGE A}
2 g

e g o]ist Aol ofYth (Fraser, 1990). wRFEo]l XZfAb=o] AL
(crushing) & WAsta ¥ A2 WAS At o] o = o] 7}
dy] Hgd & °] dHo]t} (Robertson -5, 1966). %H2]
o] WstE BRItk A= Adefehs W3t (55 S7F 3 A
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3E 12, A AR mE A= mortality W3S

Treatment

Item s' P’
Total No. of Sow 20 21
Mortality (not crushed), No. 7 20
Mortality rate (not crushed), % 3.6 9.0
Crushing, No. 10 21
Crushing rate, % 5.2 9.5
Total mortality, No. 17 41
Total mortality rate, % 8.9 18.6

A

S QJAYLQARE 2E, RUERI-RUENA A
2P QAVIRE RRERIAA A A

* Not significantly different (P>0.093)

00
15.0
o 100 ms
5.0 e mp
f/'- -------
0.0 “ T

mortality rate Crushingrate  Total mortality

{not crushed) rate

Classification

a9 5 7717 (219) T ¥ AEdHANE v
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& 13, AR AlA mE ERRERT]S] BEY RAAE W
Treatment
Ttem s' P SEM’
Postpartum 0 d, colostrum, %
Fat 10.4 10.5 0.685
Protein 7.5 6.5 0.27
Lactose 3.7 41 0.1
SNF 11.9 11.2 0.207
Postpartum 7 d, %
Fat 7.6 7.9 0.332
Protein 4.7 49 0.129
Lactose 5.2 5.3 0.084
SNF 10.6 10.8 0.087
Postpartum 14 d, %
Fat 6.7 7.9 0.313
Protein 49 5.0 0.076
Lactose 5.7 5.6 0.063
SNF 10.9 10.9 0.069
Postpartum 21 d, %
Fat 7.1 8.4 0.383
Protein 5.2 5.1 0.085
Lactose 5.7 5.5 0.092
SNF 113 ° 108 ° 0.105
1S AR E 28, BURERT)-RRHE) A AR
2P QAR BRI HARI A AL

3
Standard error of mean

*® Means with different superscripts in the same row significantly differ (P<0.05)
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Atk S-guet=E 20093 HE 7S
FH= 715 Atadel A AHE-

o
= AW A AR Rl ol we gAAle] tiAAle] el AR A
of gk A7t ddsiAl dojuba Sivh AWoewm 3 HxEe] TUHE dew ¢
glubete] ofE ARl FEATIEE odw s T flon HA Y] HAES A
71 flelA = Abed e, AA A, A7l st WA E, =AY @5 Zi5te] @
of gtk 53] A= Al7lelli= we o] ofgh Al7jelr] kel o gk 4xA Ao
wES 2 AR AR GEs WA Hol s7h geldl dFs A A 7=
ARE A7IelE ggE AEH A =FH A Hed ovleh I v AR 84
I ARES WEA NdRe 58 B3 AE#H2A9 AFRWE] o3 AEHAR o
= oAl MAGHE 5 e ug el AARE 9 HHA AR ARV
SHAl HaL o] Al7]ol= Ap=e] AAF vl FUFskAl fr of Al7lell ofefdh et
o] AEZ A= WeE S A AA AR AR @jle] & 5 v sEderd
= s7hs TR e AREARIA o] FAkES ARFSY, ol diR ALl AAL
2 Qlel o) f F dSAFe] 100gelstE HolAM, ATol ed]y Hidhe &
AAE REEVIE o SdE AbR B =] FulR Q1 A7) ofHRRE AE
=0l Bt of fdeleta waseixa glvy. WHEi hgE I3k el ®
& o HATE AEEeR s AR Exwrh =4 iRl FAsa, o A H$A



ANA sf=e 7k HBoofF o] Aol ofy] wiFoletal Barsar it wheh, ARk
gl 719 WA, ASFAA HA A Bl A E Fekol ZW odY R AU E
Sdiste = e AFEREAA Aol Alad Aotk

T AT TIEel A=A B0l WE AR EE] Vo] T TashHA 7]
A ZolARE,  obdAE Syt M= AbgdE]l 2zl B3 dgvF sdE A

O]

of glth %S FHom AV Hiel AP ALY HAE Hadow A
= Aol gig A7k sl o FolAa gt (
S Skl e 3g AEARNA 10%0]

2
Tomas Menke 5 1999, Stowell

Ak
OE_L

Ao AFRA Frhsk AEA Bk ol B FAA &%E nu @ wt A (3 5
2007). o] ATA ek, IFH AN LAE RSt Exo] HEL AU
o AA MEE rastm ARD EAE BEoN ARH AES AR 5 A= A
oz nusn Ak (4 5 2007). £ HA B AYE A%A ol AA Piw
DE MASHE fAE e GRS Fura S mEHE WEES BFolA
AEA} 874 A4 FAE 5 dvkn wHAT 23 FEAE ol F AE]
A2 A uhe o © 25l ARSHE A Rol A% R At vhetl A @3
w2 gAY $405Y BAga @ 5 Aok 2 AEARS] FHoEE 10% o4
oAb M FU R ABH 7] ALGOR A O AAE BE Fho AU
o Qte] olf AEY AFHYS MMt oleF B4 8elo] ofF AE A
& ghsh 4R el 3 4TS MATD waHT Jok 34 AE
A AL Bl ) SR AbR 9 ERe IR Qs A7lE ARYH AE
So] nE® k. 58] 1A AEALY miere Aol FHo] gl weow
A A, ERE Raoh e wpte R Wold Aol WAE @43 FolEo] 7
AR AES ARE F Qrka wasa gk mjebd, B 4G E S ol fAE

% o] vA - G v



(RCBD; Randomized Completely Block des1gn)°i =] s} o
3 A =HEL o7 QAT 551K AUt By

SFA s o HAL SAk] HE AP F7E A dL %% 540‘:574
Hedst paagEgel Sguglon 4 Ar10e =7 65 Bt S
ot A= 1) 372 =AF (elevated pen) + FA A T3 7H(basal diet :  NRC
(1998)5 F=ot= St 9 VIZAIRREA FAA F37)), 2) A =

Al (elevated pen) + FAA| X 7}(basal diet + 0.10% oFlEtujolal), 3) HAF E=AL
(floor-slotted pen) + A 3 7H(basal diet), 4) A} =A} (floor-slotted pen) + &
A 3 7H(basal diet + 0.10% obdetvte]dl) = F 448 = dlom A H7|E
b AR =2 AFH Ol (ad libitum)E sHom A=7]e] 2k AL AF dFd
B 30TE AR er mlF 1TH i AE7] 6ol 26CE 2% 2ol

gol g EAIA ALgaet

g,

2
=

d A

4 2 fFue AALR 9] 7] ZALE (basal diet)Z o] &3t od, 7+ AR A]Y]
of B3 NRC(1998) W44 87%s 7I2=E st wigs AAsgla. A3 Als9 o
AU A (ME; metabolic energy)™ AF=7] Phase 1 (0-15), Phase II (1-35)¢} Phase
I (3-65)°ll 3265.00 kcal/kg ©At}. 2Fo]4l (lysine) #}=7] Phase I, Phase 11 “1&]
3L Phase el 747} 1.36%, 1.17%, 1.05% °©lAth. &A= Availamycin(20ppm) A )
= A A7l 010% Hrbekdvh. 2w, Blew, nEged 2 uE dYda
& NRC(1998)¢] 873 ZAY A widstdlon, dArne 98 9 3354
2 # 14 (AF+=71 phase 1), 3£ 15 (A+=7] phase II), 3 16 (Phase II)o| A|A¥
upel gk 3714 9] AR witE o] @A ApEAbeF 2RO wed Fol H A

" Dy



3t 14. Formula and chemical composition of the experimental diet in weaning ( phase I)

Ingredientsl,% NC PC

Corn 36.56 36.46
SBM-44 25.01 25.01
HP 300 13.95 13.95
whey 4.02 4.02
WPC 1.63 1.63
Lactose 16.00 16.00
MCP 1.10 1.10
Limstone 0.98 0.98
L-lysine 0.03 0.03
DL-Met 0.10 0.10
Vit. Mix® 0.12 0.12
Min. Mix’ 0.10 0.10
Salt 0.20 0.20
Choline-Cl (25%) 0.10 0.10
ZnO 0.10 0.10
Antibiotics’ 0.00 0.10
Total 100.00 100.00
Chemical composition

Energy ME, kcal/kg 3433.32 3429.90
CP, % 23.00 23.00
Lysine, % 1.36 1.36
Methionine, % 0.44 0.44
Ca, % 0.80 0.80
Total P, % 0.65 0.65

'Feed additives or antibiotics (0.10%) were supplemented base on domestic regulations and recommendations
of suppliers.

*Provided per kg of diet : Vit A, 8,000,000IU; Vit D3, 1,600,000IU; Vit E, 17,400mg; Vit K3, 2,400mg; Vit BI,
1,500mg; Vit B2, 3,800mg; Vit B6, 3,000mg; Vit B12, 24mg; Folic Acid, 1,500mg; Pantothenic Acid, 12,000mg;
Niacin, 23,000mg; Biotin, 128mg;  Ethoxyquin, 12,000mg.

*Provided per kg of diet : Fe,79,575mg; Cu, 63,410mg; Zn, 44,540mg; Mn, 15,488mg; Co, 165mg; I, 183mg; Se,
84mg.

*avilamycin(CTC-bio).

®Calculated value.



3 15. Formula and chemical composition of the experimental diet in weaning ( phase 1I)

Ingredients', % NC PC

Corn 51.56 51.46
SBM-44 26.71 26.71
HP 300 8.69 8.69

whey 0.28 0.28

Lactose 10.00 10.00

MCP 1.17 1.17
Limstone 0.93 0.93
DL-Met 0.04 0.04
Vit. Mix’ 0.12 0.12
Min. Mix’ 0.10 0.10
Salt 0.20 0.20
Choline-Cl (25%) 0.10 0.10
ZnO 0.10 0.10
Antibiotics’ 0.00 0.10
Total 100.00 100.00
Chemical composition’

Energy ME, kcal/kg 3397.55 3394.13
CP, % 21.00 21.00
Lysine, % 1.17 1.17
Methionine, % 0.37 0.37
Ca, % 0.75 0.75
Total P, % 0.63 0.63

"Feed additives or antibiotics (0.10%) were supplemented base on domestic regulations and recommendations
of suppliers.

2Provided per kg of diet : Vit A, 8,000,000IU; Vit D3, 1,600,000IU; Vit E, 17,400mg; Vit K3, 2,400mg; Vit BI,
1,500mg; Vit B2, 3,800mg; Vit B6, 3,000mg; Vit B12, 24mg; Folic Acid, 1,500mg; Pantothenic Acid, 12,000mg;
Niacin, 23,000mg; Biotin, 128mg;  Ethoxyquin, 12,000mg.

*Provided per kg of diet : Fe,79,575mg; Cu, 63,410mg; Zn, 44,540mg; Mn, 15,488mg;

Co, 165mg; I, 183mg; Se, 84mg.

*avilamycin(CTC-bio).

®Calculated value.



3 16. Formula and chemical composition of the experimental diet in weaning (phase IIT)

Ingredientsl,% NC PC
Corn 69.21 69.11
SBM-44 19.17 19.17
HP 300 9.02 9.02
MCP 1.08 1.08
Limstone 0.81 0.81
L-lysine 0.06 0.06
DL-Met 0.03 0.03
Vit. Mix’ 0.12 0.12
Min. Mix’ 0.10 0.10
Salt 0.20 0.20
Choline-Cl (25%) 0.10 0.10
ZnO 0.10 0.10
Antibiotics’ 0.00 0.10
Total 100.00 100.00
Chemical composition’

Energy ME, kcal/kg 3325.96 3322.54
CP, % 19.00 19.00
Lysine, % 1.05 1.05
Methionine, % 0.34 0.34
Ca, % 0.70 0.70
Total P, % 0.60 0.60

'Feed additives or antibiotics (0.10%) were supplemented base on domestic regulations and recommendations
of suppliers.

2Provided per kg of diet : Vit A, 8,000,000IU; Vit D3, 1,600,000IU; Vit E, 17,400mg; Vit K3, 2,400mg; Vit Bl,
1,500mg; Vit B2, 3,800mg; Vit B6, 3,000mg; Vit B12, 24mg; Folic Acid, 1,500mg; Pantothenic Acid, 12,000mg;
Niacin, 23,000mg; Biotin, 128mg;  Ethoxyquin, 12,000mg.

Provided per kg of diet : Fe,79,575mg; Cu, 63,410mg; Zn, 44,540mg; Mn, 15,488mg;

Co, 165mg; I, 183mg; Se, 84mg.

*avilamycin(CTC-bio).

®Calculated value.
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el A | e &4 fdllol A T AYTd 675 AAEske] wis A4
ANA HE AHA ST serum FEIZ FAEE7IE ©]§3te] 4TollA 3000rpmdl]
A 15w2 JdF 2000 Basiglon Ao 542 At defsad A
g A3 Ao A ELISA Starter kit (Bethyl Laboratories Inc., USA)®} Quantitation kit
(E100; BETHYL)E o] &3te] IgA, IgGE #43}Ith. TNF-a and IL-1BEEE 247
TNF-a 7} 7} EP2TNFA ELISA kit (Pierce Biotechnology, Inc)?} quantikine ELISA
kit (R&D Systems, MN)& ©]| &3} 48}t

2t AARRL E(Dlarrhea Score)
"q/"} ‘?l‘: SAE A (e T FEE A =4S 7 JRA siA
qhof ghlle] EE S x| 7F AAIEA] 5, 3F whElR <F
Abstlom A A7 7E w9 AWAS flske] wid op

7l
9:00/\1 Oﬂ 43 At

vk shel 24 2 SA 24 U

APr RS dvdE (2w, 2uWd, =AW, 233, 2A49H) 42 AOAC
(1995)] ol whel AAsklvh Abre] Zgyt Q12 35he & A AAHS AA
AAS (atomic absorption spectrophotometer) (Shimadzu, AA-6401, Japan)E ©]-8-5}<
S35 SAREAS SAS(2004)0] UM HEFH(GLM)S ©l&ste] FPHE AE
a2 HALE 8Flom 2x2 factorial design o2 A3}t AR
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e AdwR, dgs 25e A9 AdAPAAE BA 19 R
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7} 237473 A (Growth Performance)

X}Eﬂ 67 &<t 2 AFE et FAA HIb WE o] F A=) AFSA Aol 1A
oJaks ¥ 179 YJERALE A A 77kEor g2 #@ FE x A "sbel] u}
ADG, ADFI ¢} G:Foll tigt dadaA = YetuA] 9kttt Cromwell 5(1991)2 Ab
W A H7HA =Y A SATE Fokxlval siglem o= AAI7E A 9
¢lo] W= v gotE AAsty] wiiel Ao A T o] FobA|7] wjitolet
Atk sHARE B Ao FAA FHIE HIbl wE FYAQ Aol= YA
eroktt. ol d Axte A3 A= B AAZ el S0 vlalA A F}
7F @ UER7] wZolth (Roura et al., 1992). Ab=7] phase 1 &<t 1142 A A

-~

oh co W fu |

}_.

FRAME AL YA TN o S BT 150 357 A7l
Ab Aol A adA EAR vl ADG (P<0.05), ADIF (P<0.05)7} 57121 24
QA ztel & uERETh AR 35 o] HE Hdo] Eus 67 W 7bA LA E=ALE



A4 & =7) =4 et =3 ADG (P<0.01), ADIF (P<0.01)7} 5741&*0 o4 <l
ApolE WA oledt Aib= AAPF whEAl 35 oo AW WA A E=A
A AEo] B A7) w2 A 3 E WA A} FH ) 27187 wliEoltl GFE A7)

Lt Et FAAL T HolA etk

olfAtE AVIE MEE B4, Al AFE ARRE W3t 55 A@sHA HA
o B Wy el "k 53] o] A7l &a3tas So] UY HA &4
dEjel7] wiiEel n¥E AlRE AFsds AdE A3t F4E XS "k S
HA g delA el oA HW fraivAEe]l el -3sHA HW o=
AF7a, AAL 55 o7l AT 28 B R oA 7|E o9 #Hstal ol H g ARA
ANES =Y F b mE =AY Ao we JFS wAA drh B
APTE FAA AT FAANA ASE =HAEC] HIAARD FAAA At
HAE v& AFsd, dHAEl A YElS o™ (Mabry et al, 1982 ©o¥
Ao e A A At 12 EAF A BN AA AFFAEA ] T FA
LFERS T



E 17, LA B L FAA A FFl W ol fAES A

Elevate pen Floor-slotted pen P-value
2 Pen Antibiot P
ltem  NC  PC® NC  pc M . -
type ic typexAntibiotic

Body weight (kg)

NS
Initial 7.90 7.90 7.89 7.90 0.25 NS NS

NS
7 d 8.08 7.72 7.79 7.74 0.20 NS NS

NS
21 d* 0.58 10.06 11.00 11.36 0.26 <0.05 NS

NS
40 d 22.26 21.53 20.64 21.02 0.33 NS NS
ADG (g)°

NS
0~21 d 128 102 145 165 10.3 NS NS

NS
22~40 d** 615 605 510 509 17.0 <0.01 NS

NS
0~40 d 359 341 318 328 6.59 NS NS
ADFI (g) °

NS
0~21 d** 297 279 345 354 10.9 <0.01 NS

NS
22~40 d** 935 940 832 782 227 <0.01 NS

NS
0~40 d** 698 695 653 632 9.83 <0.01 NS
G/F

NS
0~21 d 0.430 0.360 421 451 0.22 NS NS

NS
22~40 d 0.657 0.644 0.613 .650 0.01 NS NS
0~40 d 0.514 0.491 489 0.521 0.01 NS NS NS

‘NS=not significant (P>0.10).
**: Pen type effect of evaluation (P<0.01).
* : Pen type effect of evaluation (P<0.05).

TR AR TS Bl A A ARl AL AbEARe] AANIES 9 300 U

S E A R GAL AFEARE a2 EAR vlEiA e A
P<0.01), 35-(P<0.05), 65-(P<0.05) W} x}o] = vpepich 1
A A3 AL el el e 7 713 <k A2t {9



Evlzo] mE MAR ol § F Z7lo] MAD} Bo] MAUT 12 FA AA NEE HH3
#, 34 AEALS BAL AHEA H ] Fol A A WS 35 Fxtel vla) b =t
Uhgred ol ol F Al S S7o] 25 ok Raha wGAbsel 2 §L kA Hate]
A MR Z7he A 02 0l 35 TR AL MIES 1 W, 35 AR AL WE
7h0-2 Fakol ula) vl b 2S5 olek o) ol % F 1% Aol g B
ol fAHE 0] A AL Fohekehsk R AR A4 A g har, ob ehol A st wet
HA 5 B ROl AR RS 5 AR AR A W AR AR 1

It

ol Aol HAl= A @Al Y AALE §H, AFEHUE dAVIRE F
EYE e Hol gton, AR A8 49 A °
U AA oAbl Ak Al Wk vk
243 (PMWS; postweaning multisystemic wasting syndrome) Al 574-& 10|
W, 1 AE géetth. BE HANE sk ol A= o] i, "WH, BATES
akar, f1=5¥ o] At HAte] olzA ¥, dimnt gy Zo] oidet &7 &
sHbehY, W AAHd o] Uo7 = lth(Dirkzwager et al., 2005). wEbA] =}
9

lo1A Aale el 4A3 A4E Aol ol% WAl Ho] & BAolgn

o ~

Atk AL EAale] A9 =] Rl HAle] ol glo] A=Y Buvl HE
o] Zw duk F Hafo] JgFS wH HHol| fFalEAw, g EARY

=l ]Ur ?L“*O] A vige® A A, v E = Fwrt ukE bp

d‘é}oﬂ Aabel AL HAS] FolEo AR
o]

Pl FAAN FF NT & Avk



5.0

4.5

4.0
5 A

’ e
3 3.5 77 AN
I /1 3
E '1:’ \\\\\ *
; A

= 3.0 77 R
T ,"’ . .
a t 4 N

2 5 ra ~ b

' X’/’ ‘\\: .
£ \\\x
2.0 / S

\\ ~
‘\\\\ *
1.5 S e----
SO N
1.0
1 2 3 4 5 6

week

—e— Elevated pen+Non-antibiotic
—=— Elevated pen+Antibiotic

— #& — Floor-slotted pen+Non-antibiotic
--*--Floor-slotted pent+Antibiotic

!

29 8 A A R A AT ST W2 o fxpES] Al

(P<0.01,*P<0.05)



th. g% 84H 2 (Blood Urea Nitrogen)

1894 adAd BAF B Al H7F fiel e 4% 8
blood urea nitrogen)®] ¥ds HWEFATE A=7] 27(P<0.01)E Al
o A AHIF FFe mE SAAHCR fFolHQl AolE HolA skt sHAT
o2 #ol Feol wEhA s AE7] 25 (P<0.10), 45(P<0.05), 559} 65-(P<O0.

Ao FolAQl xtol7b YELRTE a1/l Al AL Hi x50 AR A ]

Aol vl dF a4H Ao FAI WA vedd 8% B-/\EH A4 FA= 3F

WA gEse 4TS woltl 3F olFE: ASHon Pasts NHES 1Y
G olele Ak AN AR AAES] 2 AAEe el A 8 A
w7 MRtk AEY] 2% A WA FAA FALFANN b e dF kw4
& FAE wola gt o ofAlel of AT AEEF| & ADG, AEo| T
AT e

wo e UElY] dEolth d% 24H d4 (BUN; blood urea
nitrogen)> YWHA 08 7t5E0] ALRE WAl UF dw o] HF dAMEEEA ofn|
J =

wabol 8431 wuld o)siee ZAet L Awst Bk Weld st g
=
=

ol EShE F7FA 71 (Webel et al., 1997) RolE 7k1e] X7} S7ke ¢
g% a4 Ax FFE eirbe Yelo] @ 4= v} Fisher(1965)% $obx] A& ol
A Qe A AAE aHA HH d3u] Na'sh QI 4= 2olAA Hal K'sh &
T 84 A4 sx7F S vE dAAdE HEEY. =2 9% 24 d4
= 7leh, g2 A Ee Al 2 Zelld djde] wtHglol wa o= Qs
Sy Eaf e} ¥alo] rH(Etheridge 5, 1984). g BUN H4 F%9 N HlE Hl&
T ARAEATE o ARl i ofa WEe vE F3F v& HA7F =
Ueldtha ®askal 9tk (Kohn et al, 2005).
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18, A HAh L AR AT GO e ol fAEY AFasH Ak I

Floor-slotted

Elevae pen P-value
pen
Pen e
ltem A b SEM Pen  Anti P
NC PC NC PC o x
type  biotic L
Antibiotic
1 week 1697 1877 21.32  21.37 0.95 NS NS NS
2 week®  16.03 2140 2038 2258 0.80 <0.10 <0.01 NS
3 week 21.67 2268 22.02 2298 0.79 NS NS NS
4 week® 18.67 1792 20.03  21.55 0.72 <0.05 NS NS
5 week® 1640 15.02 19.15 1842 0.60 <0.01 NS NS
6 week® 8.5 917 1257 11.38 0.58 <0.01 NS NS

'A total of 192 crossbred pigs were fed with initial body weight of 7.90+0.25kg.
*Ncon-basal diet (corn-SBM based).

"Pcon-basal diet+0.10% antibiotic (avilamycin).

‘NS=not significant (P>0.10).

‘Mean within row with different superscripts differ pen type effect (P<0.05).
“Mean within row with different superscripts differ pen type effect (P<0.01).

‘Mean within row with different superscripts differ antibiotics effect (P<0.01).



FAA H7F FFek a2, A EAF B4 wE Fo ) WA 3
FE 39 56 3F 1920014 HE uiep A off F 7|3F §¢ 5
o= wstel wregolel vlolH AvRE HQlS e A4S v 1
HE IgA9t IgGe] W3EE B 4 vl O¥ 48 HW IgAd FXE WA HW 15
(P<0.01), 25~(P<0.01), 35(P<0.01)° A T} FELQ] ol uh2 f-2] 53l 2fo| & & 4= Qo). &
A A7F el wEbA = o] ARl Apol & HolA] ekokt). AL Aol A 45w 714
a2 Aol vlEl IgAE =7F WA VEbsth 1 RIS Sty 45 W 7bR] SHAREAL
o] Al F o] A Al SHAl B B = o] = Qlste] Ayl A o] 93t H A IgAd] 5
A7V ZAaHE FEE BT vl Al EfAES oo S oW Ay
F sk, ofn Zel A fHlH = IgA7F B pldEo] AR A% F R F-2ehA]

Fo ok A M s ST 5)2 F-2E o] 7 gskEA HA

=l oA EH ¥ = Asta i
sto] IgA®] =2 7} ZH A sHA|
Az o] FYAA FAHE WY =2 5™ (immunoglobulin, Ig)o] &t 2w o] &2
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25 2ol DA =7} thE 7] 3bol| Bl ef = A ek o] Al 7]l
FEARE AFAAR AR 23154 e AtREY BaR 2
S EZANTIAY ZL A, T AEEe] sEA Wl I YsHA ™ kol
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7] e dsrkeol YeEtuA At 238 95 whgol YEtAl B el g Aol
, 4 FH, 5T Tol ety o2& WistES F8l ARSI, Aol BRI F

ok A Hhgo] AlZEH 5T Eo] APEFARE RoEA HY gl G E0|
Ut Al Aot olg g dAAE Fol oM Fed AEs Soll FEAAIA-L 3
(tumor necrosis facotor-a, TNF-a)#}o] E7}Q1E©] Yel A Et), #Lo] E 1] (cytokine)-
ohekgt Azl o] A WrER =t BF 25 kDashe 2h2 S d 2 BE e BE Zp=e
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interleukin-1B(IL-1B), interleukin-6(IL-6), interleukin-12(IL-12), TNF-a &-©] AT}, o] 2] gt
Aol ETFIE Al L7ds o] YEFHA B o] 2] gk & ARt o g2 o] & o8 v
] o] 8% A3F slh= 34 7] WES-(acute-phase response)S - =dt= A1 H A

A IL-1, TNF-as 9] 282 Aol A ik e d & dol o= o] gA]7]=H o
stal glom ol FHA Fad TS 4] 7] Tl (acute-phase protein)©] 2}l Sk}, AF= 2
F, 675 BlaLgk IL-1, TNF-a 4= 3 6,7 HEFHATE =71 25, 6574 TNF-a 5=
W sk EAMAA T A 7 ol whel o] Q1 Aol & HoolA] ekttt IL-1B9] 5=
TAE7] 258 a2 3 AL R A H 7 ol whel 2po] & Kool A] eF AR 65 o
= EARAA(P<0.05), A A 7F F5-(P<0.05)0ll whel 2] Z ¢l Z}o] 7} el o A
% 28 (interaction) ol o] s A1 &= 2] 2] 91 x}o] 7} L} EF S TH(P<0.05).
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= 0.20
0.10
0.00
2 3 4 5 6
week
—+— Elevated pen+iNon-antibiotic
—i#— Elevated pen+Antibiotic
= 4 = Floor-slotted pen+Non-antibiotic
-=-m-- Floor-slotted pen+Antibiotic
9. %42 2 FAA b fFel mE olfAEe
A W3 (*P<0.01).



2.50

2.00

1.50

1.00

IgG concentration (mg/ml)

0.50
0.00
1 2 3 4 5 6
week
—+— Elevated pen+Non-antibiotic
—#— Elevated pen+Antibiotic
— % — Floor-slotted pen+Non-antibiotic
--m-- Floor-slotted pen+Antibiotic
a9 10, wAS WA 2 FAA w7 fel me olfxiEe @Ry

IgG W3} ('P<0.10,*P<0.01).

ke

19. 144

I HA L gAA H7F el e dA W IL-18 = W)

Floor-slotted

Elevate pen P-value
pen
ltem A b SEM Pen  Antibioti Pen type X
NC PC NC PC T
type C Antibiotic
2 week  30.66 4935 57.82 57.82 499 NS¢ NS NS
6 week™ 2811 5841 5571 5659 418  <0.05 <0.05 <0.05

‘Mean within row with different superscripts differ pen types effect (P<0.05).

“Mean within row with different superscripts differ antibiotics effect (P<0.05)



IogAE B A H7Hel e €3 Wl TNF-a 5= W3}

320, 3174
Floor-slotted
Elevate pen P-value
pen
ltem A b SEM Pen  Antibioti Pentype x
NC PC NC PC o
type ¢ Antibiotic
2 week 14.16 2322 1542 1991 138 NS° NS NS
6 week 2917 2651 20.62 21.06 1.84 NS NS NS

‘NS=not significant (P>0.10).
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Hs A Ho] AAE dor|A &
(Makinde et al.,, 1997). F3h, Q]3] A}
A7 B e AR AR AAREAS UE v A2 R
(Bruininx et al.,, 2002). L2J1} Kavanagh % (1995)% Perkins®} Mahan (1992){— A&
ol Ats Fol® & A=l A AR adE FAE Fevhal Baskal gl
t}. Barnett (1989)7} Newby (1985)% 7|7t &<t §&0] Als Fof7t °1H0] At e
Ao Aggreh mlas)] o3t I A AoRE HolFA XIv= AdsE 2
o3l

b, 2 AYE o] A= gl AR (creep feeding) wol A7l wE A}
G 4 B A" mAls 9FS Ak, ol FE AR AGEYAAS &
Holo] Ao AAbAANES HAaAA AN SoiEksta, FHX]/] Hogy S
APRATHE AAAZE Wel xehd Sl = QF
A =85S Aikete AAEAAE A

23] 1o)X+ E<+=(Landrace x Yorkshire)< 474 €] 4‘?}%2& 1612l & &A1 AL,
2d 1274 Ef A+=([Landrace x Yorkshire] x Duroc) % 19275 &Wh
FAIZI7HA] 259 &< ALY AdEs AASHT AEAEAE= 1) CF 0d @ A7
o] Abz Fo] Qg 2) CF 7d : 79®HFH Y&l Abs 9, 3) CF 14d : 1497
YEOl ALR Hof, 4) CF 21d : 21997 H dZo] A8 T A= st
T AheE B 59 12vky QA AleS ardste] ddekAl wiA| sk
A A 3L Pl AAE AAElTE Ad 204 = dEo] AR =
7b ol F A= Al71e] AREA Al U]i]% Gl el AFsT A
A AFEH AEES ol&ste] =W T 107 A 43 3RbE O R Xﬂvﬂr é

&, d¥% (RCBD : Randomized Completely Block Design).& F 120 ?HH
&to]l & 5573t Al phase® o] AbY AFS AAElth AR A= /\awé 13 &
detA 1) A7 A @ ERFA7I 4ol AR BlEoE A2, 2) AT B 7Y H
- 254 7HA] o] AbR Holgh AP, 3) AT C 4L P FE 25U - 7HA] 9
ol AFR wolgk AET, 4) A2 D 214®FE 25U @A ol AARE Fofd
A= AAsE T

. AR

A 1l ddAss () BEE Ak Y2l APRE ARSSE ofilt Ao
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1989; de Passille et al., 1989; Pajor et al., 1991).)
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Item CF 0? CF 7 CF 14 CF 21 SEM®

Average pig weight, kg

Initial 1.52 1.53 1.57 1.51 -
d 7 242 2.55 2.67 2.46 0.06
d 14 3.59 3.95 3.90 3.70 0.12
d 21 4.71 5.11 5.23 4.97 0.16
d 25 5.21 5.67 5.84 5.67 0.17

Weight gain 3.70 414 4.27 416 0.19

ADG, g 148 165 171 166 7.41
ADFI, g 0 110 174 146 15.31

D A total of 192 piglets were used in the experiment.

? Abbreviated CF 0, Group offered no a common prestarter diet during lactation ; CF 7, Group offered a
common prestarter after 7d birth to weaning period; CF 14, Group offered a common prestarter after 14d birth
to weaning period; CF 21, Group offered a common prestarter after 24d birth to weaning period.

¥ Standard error means.

*® Means in the same row with different superscripts differ (P<0.05).



Item CF 02) CF 7 CF 14 CF 21
Body weight3) (kg)

Initial 7.22 7.22 7.22 7.22

1 week 9.74 9.59 9.68 9.44
2 week 13.77a 12.91b 13.36ab 12.16¢
3 week 17.79a 16.59b 17.69a 16.32b
4 week 21.63a 20.26b 21.58a 19.74b
5 week 26.74a 25.16b 26.84a 24.34c
Average daily gain3) (g)

1 week 359 340 351 311

2 week 576 474 526 388

3 week 575 526 619 594

4 week 548 523 556 489

5 week 731 700 751 657
Overall 558a 513b 560a 488¢
Average daily feed intake3) (g)

1 week 363a 316b 336ab 268¢
2 week 737a 703a 692a 542b
3 week 871 746 898 843

4 week 901 870 900 939

5 week 1186 1442 1128 1443
Overall 952 1051 917 1046
Gain : Feed ratio3)

1 week 0.989¢ 1.076b 1.046bc 1.163a
2 week 0.781 0.678 0.761 0.725
3 week 0.660 0.704 0.689 0.717
4 week 0.615A 0.601A 0.617A 0.521B
5 week 0.619AB 0.488BC 0.677A 0.465C
Overall 0.586a 0.491b 0.615a 0.474b

' A total of 120 crossbred pigs was fed from average initial body weight 7.22 + 0.92 kg
' Abbreviated CF 0, Group offered no a common prestarter diet during lactation ; CF 7, Group offered a common
prestarter after 7d birth to weaning period; CF 14, Group offered a common prestarter after 14d birth to weaning
period; CF 21, Group offered a common prestarter after 24d birth to weaning period.

% Values are means for four pens of ten pigs per pen.

* Standard error of mean.

b€ Means with different superscripts in the same row significantly differ (P<0.01)

AP Means with different superscripts in the same row significantly differ (P<0.05)



Item CF 0” CF 7 CF 14 CF 21
Total feed intake” (kg) 0 7.541 7.675 2.331
Feed cost” (3 ¢) 0 8,950 9,110 2,767

" A total of 192 piglets were used in the experiment.

? Abbreviated CF 0, Group offered no a common prestarter diet during lactation ; CF 7, Group offered
a common prestarter after 7d birth to weaning period; CF 14, Group offered a common prestarter
after 14d birth to weaning period; CF 21, Group offered a common prestarter after 24d birth to
weaning period.

% Calculated total feed intake during lactation period.

9 Total feed intake X Market price of Commercial prestarter feed.
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of, 4x4¢ 3utmow =W o 1074 AEI AFol uweh dIW (RCBD;
Randomized Completely Block design)©.= w3} om 2 g7k AHE=E7] 45
T ST Agge A HHoR AFE AE T AE AFEA 03m*S
1ol wEh AAgen 1) 5 AWE 043m® 2)F G AHFWA 03m’, 3)F @
AGAA 027m°, 4)FF AFEE 02Im” 2 sl A A 717 B9k Als

& Aol (ad libitum)S st om AE7|e] Lx AL A F dFA Fo 30CS
AR o vg 1CH w50 A=7] 453kl 2605 25 s

ol A ARS8 T

i)

. Agxrs
S 9 e AAIR S 712 A S (basal diet)® o] &3F0 0 W, 7 AR A7
of 23 NRC(1998) %2 7S 7|27 sto] wjgS A& 23 Algel o
ARl A (ME; metabolic energy)™ #A}+=7| Phase 1 (0-25), Phase II (2-45)°ll 3265.00

kcal/kg ©]At}. gto]Al (lysine) A}+=7]| Phase I, Phase II o 7}7} 1.33%, 1.15% ©

_

Ak oA vy, vggEd 9 g2 JFELES NRC(1998)2] &+ &
A =A wgerion, dxae s 9 g8ty 24de 3 240 AAIH vie}
=
o wely

deil A F evkey vis A A-H" XM 21 gage vhE= ©]-&3dto] Sml¥ A
Follom dAHL disposable culture turedll TobA 4ColA 3000rpmol Al 1572 =
9 F FAT 2o ko) micro tubeo] EF F BAT ) 741 20Tol st

o

;|

b4

BUN &9 #4]7](Ciba-Corning model, Ciba Diagnistics Co.)& ©]-&3}o] #43}
o

=)

goAoA W s 4 A8l AdE T AT 675 At wiF AA

© g o] 4°Cell4] 3000rpmell

A 15w e F 2000 Bastslon AEe] 542 Auctn deTedd

s}s} A& oAl ELISA Starter kit (Bethyl Laboratories Inc.,, USA)$} Quantitation

kit (E100; BETHYL)Z o] &3l IgA, 1gG2 #4138t Tk TNF-a and IL-1B5EE 7t

7z} TNF-a 7} 7} EP2TNFA ELISA kit (Pierce Biotechnology, Inc)$} quantikine
ELISA kit (R&D Systems, MN)& o] &-3}o] #4138}t

L |
EAEAE SAS (2005)°] AWt AE EE (GLM)= ol&3dte] ¥ ARe] #o4
A= AAsiglon, Ha foak (LsD) daddiel sl A=zt dxeg walshal
AT A= A P<0.05%, o] oAbyt A d 45 P<0.01% 3128l



3t 24. Formula of experimental diets

Ingredients Phase 1 Phase II
Corn 40.91 52.39
SBM-46 25.33 26.47
HP300 12.48 8.00
DSM 1.48 0.00
Lactose 16.02 9.46
Soy Oil 0.64 0.62
MCP 1.18 1.16
Limestone 1.16 1.14
L-Lysine - HCI 0.00 0.00
DL-Met 0.08 0.04
Vit. Mix' 0.12 0.12
Min. mix® 0.10 0.10
Salt 0.20 0.20
Choline-salt 0.10 0.10
ZnO 0.10 0.10
Antibiotics 0.10 0.10
Total 100.00 100.00
Chemical composition’
ME (kcal/kg) 3265.00 3265.00
Protein (%) 23.00 23.00
Lysine (%) 1.35 1.15
Methionine (%) 0.45 0.44
Calcium (%) 0.80 0.80
Phosphorus (%) 0.40 0.40

Provided per kg diet: Vitamin A, 16,000 IU; Vitamin D; 3,200 IU; Vitamin E, 35 IU; Vitamin Ks;, 5 mg;
Riboflavin, 6 mg; Calcium pantothenic acid, 16 mg; Niacin, 32 mg; d-Biotin, 128 xg Vitamin B, 20 u8.

2Provided per kg of diet: Fe, 281 mg; Cu, 288 mg; Zn, 143 mg; Mn, 49 mg; I, 0.3 mg; Se, 0.3mg.

® Calculated values.
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7k AFEE A

Ab=7] 47 9 T AR ETE o] Ab=e AAEA A mA = FEF
UER AT A7) 7V 2o8E = linerst Al 7HA4 8}
ATt (P=0.003, P=0.001). AH=7] 25 <t T AW o] 043, 031, 027, 0.21m’
o7 ATFE AdEA|Ee 229, 228, 211 1AL 199 g/dE linear dHAl 743817
et (P=0.003). 3+, 2}=7] 2504 45 Fotols T A0 e dIFF
Aol = Fo4QA Zol7p wolx] gkokth. Ad A 717F Fob £ AFGH A o] 0.439
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ol Aoy = oAl Aol 7 YERA] &Skth HlE Fol Al Aol HolA| %
AIRE, F AFFA 7 ES T AbE A 0] 043m” A2 ol A AlRAFHFE M B
e th o] A= ol B AF 2E#HAR Qlete] AMRAHFE A B A A
dgo] dojdtt. E=AKenvironmental) W H& &%, AMSTFTE EshH] & Y

(inadequate floor-space allowance), A @A A=l Al ~E#H~E Al3ste 274

fRleolth 53], HA AMFAIE SHAT Al S =AY AR AFES
Golmgal A4S AAA7IA At B A4 347 RaEQoh ol gt ?ﬂ?
HES BEY R §lo] e HAow e T A AMSHAL 03m’E 714
L, AAARSH A mE A= AAEI Wl v @kl i A= U]ﬁ
sto] & ATl A ol & er"sm o8 HAFstuA FAGTh 2 AFolA = A I
AREAA 28 AE WA 7152 03m’E V)Eo R dhe] 0.428m’ 0.268m’ 0.214m’
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£ 25 ol FAE Y AgEA0l AEY Yol vAE vt

2, .
Ttems? Space (m”/pig) SEM' . P value .
0.43 0.31 0.27 0.21 Linear Quadratic

Body weight

Initial 6.02 6.02 6.02 6.00 0.15 NS NS

d 14 9.22 9.21 8.97 8.78 0.18 0.003 NS

d 28 14.30 14.19 13.67 1352 029 0.001 NS
Daily gain

0 to 14d 229 228 211 199 5.34 0.031 NS

14 to 28 d 362 356 336 338 10.63 NS NS

0to 28 d 296 292 273 269 6.71 0.102 NS
Daily intake

0 to 14d 358 351 344 332 11.44 NS NS

14 to 28 d 597 557 557 533 22.77 NS NS

0to 28 d 477 454 454 432 15.88 NS NS
Feed efficiency

0 to 14d 0.649 0.650 0.650 0.606 0.02 NS NS

14 to 28 d 0.625 0.636 0.636 0.633 0.01 NS NS

0 to 28 d 0.633 0.642 0.642 0.621 0.01 NS NS

"Pooled standard error of means

. welse

a9 113 120045 A T ARFHA ] Ab= A IL-1 B9 TNF-a &%= ¥
215 GEFS JERATE A=7] 254 2= T ARSHA o8 4 U IL1 B F
Lol oAl Aozt yERA Gskou, 4FA A= TR ARGH A 0] 043, 031,
027, 021m> o2& 7442 3 ) IL-1 B FEE 207.8, 1965, 23252 % 22935
pg/mle2 lineardtAl F 7t (P<0.05). 18}, A=7] 45 BQt T3 AFSHA <]
3 5 Wl INF-a % xfol= YebA &tk A=7] 457 59 73 AFSHA o]
olfr2t= dAH Wl cortisol Tl WA= FFE 19 3o YERNATE A=7] 2574
T AEHEA E o] fx= A Ul cortisol A= xFolE HolA| gt A}
7] 454 T AR o] 043, 031, 027, 021m” o2 A= F3 U cortisol
2 linear 57He HO TR (P<0.05). 2= AHFF FTolAl F9 AFFHA ]
021m* H@|TollA &3 W cortisol L 7MF S FAE HFUh T3 o]g)
= R F AR WA ] 0439 0.31m® A @] el Z2H7E 14.0pg/mlT 13.7 pg/ml
ox A AT F M EFe dH W cortisol S LEF AT

o FAE T ALGH Aol & WAdFEW F Ig A% Ig G X MAE TS
3E 260 YERSITE A A 7I3F 5o T AFSFHA wE A= 5 Ul Ig A%

Ig G FwolE 9T 74 @tk
3

ofe] AAdoll M FAEAZ AFHALS XA AEHAE AgsH ol &
Edas Aol W AA wkgol ®ErE dojus shal, APRAFHT A R AR



3] TLFAFo] =7t o] A= A AT ol H| X FE B f8iA AgEREY F
IgAQ} [gGE T4kt 2 AFdAde =7] 45 52t T A Ao e g

W IgA9t IgG FHFole G mIAA Fodth dntdow AAIEZEAS] Ig G=
Ao A Ig T M4 B 55 AA 3t daL, Julie 5 (1994) AFolA A= 37
U] heat stress®} social stressoﬂ = HULS ul, o]E stress A A 23] serum
Ig G &% 43S mvtar HuxHg 2 Aol Ae 79 AFHAd mE
o fAb=o] AMEA WA} %“é W cortisol ol HA= FFS LolrR7] A
54 ARATRRI IL-1 B9 TNF-a 5% % cortisol %S A8kt 2 AFolA

A7) 4FAd Y W 95 AR IL1 B e 7 ARG A o] 043904
0.21m> 74842 lineardtAl S7Fstglon, o] Al7le]l @3 Wl cortisol %= linear
g 75 HTE o] Balaji & (2000)0A4 W3l AFAIel ARSI, 159 AT
o 4] immunological challengeol] o] BAJ¥E AF54 HolE7I] F7e =:HAIH W
IGF-I ¥ 7%t cortisol 3% F7ket EAHE #A7F A= Ao

Wada & (1995)2 IL-1 B 7= GH S2& 4] Zhie] 248 93-S vx= A
o= HI Y AlEH A9 FAAA Fald THZ 7 S Akl #o]
E7S EHlsAY AR A" AEE So =
GAANA 2GS w71E o 7L A Aol BRI
S ZES FHE A3, o] 2=

1994; Beauloye 5 1996).
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* Indicates values are linear effect in serum IL-1$3 to decreasing space (P<0.05).

9 11 AR A ] Al IR Wl IL-1B el vA= &t

a9 12, AFH Aol A=l 3 U] TNF-a $5l v X &= a3t



* Indicates values are linear effect in serum cortisol to decreasing space (P<0.05).

a9 13, AFSAA ] o] f A= AU cortisol Ol WA= &y

ke

adry

26. AFSTHA 0] o] f2kE serum IgASt 1gG FEo MA &

7
[tems> Space (m’pig -1) SEM P value

0.43 0.31 0.27 0.21 Linear Quadratic

Serum Ig A (mg ml")

d 14 0.338 0.390 0.321 0379  0.02 NS NS
d 28 0.762 1.013 0.738 0.799  0.05 NS NS
Serum Ig G (mg ml")

d 14 1.4713 1.184 1.788 1.415 0.11 NS NS
d 28 2.287 2.923 2.013 2.730 0.20 NS NS

1 Pooled standrd error of means
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A AAshE 7187 2 5 ok dA 1 B2 vle 5o wbel s A AR
Azt A A NS BAHOR sk A
o FAE7INE HIFTIZAA ThkR AFFAA
gh=rgel AA7E olfAk=e] s H Y W

of g v, AFduA s,

2182 ‘%‘011 olfst HHAT 643:024(AEZt HAAT Aol 3¢ wFHFE
(LandracexYorkshirexDuroc) 9675 &8O & 35¢ &b AlFdddo] S+
A AREARS] A9 1AE] 4ibRoem 7 =l 47 Al wel day
(RCBD:randomized complete block design)©.= v x|} o Azg] 2p=ARe] 49 14€] 4
o g 7 el 474 Al uiE daiow HHX]E}C/?\‘:}. Ao A= =9 4

et s gkl el odh 2 x 2 8]l AYow At 7 A 2 A
Ap=Atol]l w8}l vt

g A3

SEFgTNE J2E Sl AR HFUE AyFRow, 2 AKEA B A
g AR NS Ay RE AelTol 9ol Fold AR FRE SAstark

[e)
0~15 A PA59 thabol A= 3265.00 keal/kg, 2}o]Al> 1.35 % 12]al Zewd-e
23.0 %= 9o wigtlom, 23 9o AFPALR S thAlol YA = 3265.00 keal/kg, 2F
oJ AL 115 % 1¥|al ZEM AL 210 %= o] wigHd o, 35 F APAE

il

Al U A = 3265.00 keal/kg, 2ho]Ae 1.05 % L8]l ZEWAL 190 %= ghEo]
Bl g3kl o1, NRC (1998) 2] &=l o] At vl gt & 24 skl oh (& 27).

l
g ML disposable culture ture®ll Holx 4T A 3000rpmol| A 1572 &=
228t 3to] micro tubed] 5 3 EAEF uf 712 -20Co] HA3FT)
A17](Ciba-Corning model, Ciba Diagnistics Co.)& ©]-&3to &2]5}3l

Nt

F ent A uiF x]FE H Ao A 21 gage HFES o] &3t Sml¥

o
cC
Z
rlo
ek
2
ML

dohol A W s 4 falo A= A Adste] wis A
A NS AFASFAELH serum FEl= AN E27E O] sto] 4Col A 3000rpmel]
A 1582 Zd] § 20T Basiglon AEe 542 Madstal &els=dFA
s}8} A3 Ao|A ELISA Starter kit (Bethyl Laboratories Inc., USA)$} Quantitation
kit (E100; BETHYL)E ©]&3}o] IgA, IgGE #2383t TNF-a and IL-1B5 %= 7t
7zt TNF-a 7} 7} EP2TNFA ELISA kit (Pierce Biotechnology, Inc)¢} quantikine
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SAEAS SAS (2005)°] AvF HE B (GLM)= ol&stel 9 AR F94
A Asgon, Aa o3t (LSD) tHEAR el o8] Aelzt AvkE s
o A 9 A% P<005E, WE FAst WA B AF P<OOIR w3
ct.
3t 27. Composition of experimental weaning pigs diets

Ingredients 0~1week 1~3week 3~5week

Corn 36.00 45.02 55.04

SBM44 30.99 33.14 29.43

Pepsoygen 10.01 5.04 3.00

Whey powder 5.00 - -

Lactose 13.09 12.54 8.01

Soy oil 1.80 1.18 1.55

MCP 1.20 1.38 1.32

Limestone 1.00 1.02 0.97

DL-met 0.14 0.04 0.04

Vit. Mix' 0.12 0.12 0.12

Min. Mix’ 0.12 0.10 0.10

Salt 0.10 0.10 0.10

Choline-Cl 0.10 0.10 0.10

ZnO 0.10 0.10 0.10

Antibiotics 0.12 0.12 0.12

Total 100.00 100.00 100.00

Chemical composition®

ME(kcal/kg) 3265.00 3265.00 3265.00

Protein(%) 23.00 21.00 19.00

Lysine(%) 1.35 1.15 1.05

Methionine(%) 0.44 0.37 0.34

Calcium(%) 0.80 0.75 0.70

Phosphorus(%) 0.65 0.363 0.60

"Provided per kg diet : Vitamin A, 16,000 TU; Vitamin D3, 3,200 IU; Vitamin E, 35 IU; Vitamin K3, 5 mg; Riboflavin, 6 mg;
Calc1um pantothenic acid, 16 mg; Niacin, 32 mg; d-Biotin, 128 ¢g; Vitamin B12, 20 yg.

*Provided per kg of die t: Fe, 281 mg; Cu, 288 mg; Zn, 143 mg; Mn, 49 mg; I, 0.3 mg; Se, 0.3mg.

%Calculated value
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A 2 2 p-value
e 9 gee ape OM EEY A oA
T A7 &

BW, kg

Initial 741 551 731  5.50 NS NS NS

Tweek 770 525 758  5.65 0.43 NS b NS

3week 12.08 859 1144 898 0.60 NS * NS

S5week 1898 1353 1796 14.71 0.87 NS * NS
ADG, g
0~1week -1 0 9 5 5.29 NS NS
1~3week 313 221 284 239 14.55 NS b NS
3~5week 493 353 455 409 18.62 NS * NS
0~5week 331 233 304 263 18.61 NS *
ADFI, g
0~1week 173 173 168 141 17.10 NS NS NS
1~3week 423 423 407 346 53.00 NS NS NS
3~5week 851 851 846 818 48.73 NS NS NS
0~5week 547 547 535 497 40.88 NS NS NS
G/F
0~1week -0.03  0.00 0.06  0.04 0.04 NS NS NS
1~3week 0.76  0.54 071 0.70 0.06 NS NS NS
3~5week 058 042 054 0.50 0.03 NS * *
0~5week 061 043 0.57  0.53 0.03 NS * *

* Means in a same row with different superscript letters were significantle different (p<0.10)

** Means in a same row with different superscript letters were significantle different (p<0.01)

329 Sk AR R AAR W] M= JF
A} g SEM
Diarrhea score

0~1week 1.56 1.50 0.056
1~2week 1.72 2.14 0.258
2~3week 0.29 0.25 0.086
3~4week 0.05 0.01 0.017
4~5week 0.03 0.10 0.045
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STkl BAAC P gSs vAA Ak 2 APS B e MA= Ae S
of #Hab Bl AZAA oA, 2y AREdAE Z2 52dE VdE A dua
Abs T
3 30, FEY AA {57 IgAS) 1gG (mg/ml) 2ol WA= g
AL A SEM p-value
aer 0 4
AAE BE AAE AE A%
i A Zh-g
o
IgA,
Iweek 0.2324 0.2412 0.2048 0.1727 0.0515 NS NS *
3week 0.4776 0.4692 0.5257 0.6654 0.2042 NS NS NS
Sweek 0.5010 0.7511 0.6710 1.4199 0.4237 NS NS NS
IgG,
Iweek 1.0913 1.2470 1.4130 1.0753 0.3328 NS NS NS
3week 0.8496 0.8999 1.3008 0.8595 0.1195 *ok NS *
Sweek 1.0061 0.8949 1.5754 0.9252 0.1119 * ok woE

* Means in a same row with different superscript letters were significantle different (p<0.10)
#* Means in a same row with different superscript letters were significantle different (p<0.05)



F 31 $ke=wre] A F57F TNF-ast IL-18 (pg/ml) &= "= 9
FA A8 SEM p-value
3} =4} A A+S
o= k= = o= A%
= M
Sl
TNF-a
1week 36.28 20.50 22.30 3948  20.60 NS NS NS
3week 35.45 37.64 23.33 34.30 9.89 NS NS NS
Sweek 22.42 15.44 6.53 16.973  14.63 NS * NS
IL-113
1week 31.62 18.16 23.18 3274  11.50 NS NS *
3week 40.27 19.55 21.16 26.73 9.25 NS NS NS
Sweek 19.17 17.26 41.49 7.40 3.00 * * *

* Means in a same row with different superscript letters were significantle different (p<0.10)

** Means in a same row with different superscript letters were significantle different (p<0.05)
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, HIE718F) T8 A SAH[JY. 95 e4d F4(BUN:
Blood Urea Nitrogen), &7 Wl Lactic acid, &% Wl Cortisol 5% 415 913
A7 == FAET AR o]FojHt do A= AT 1078 F
ez APHAeH, AT FHom I 2EHA 3EE R 4
A7) AAste] ATE SAsH] dol FHHJT. 2-stie AT A
TROTA) dd AFH= =AF ol wmE AEHA sEZEO g o
Ao FAgARNA HFALR o] F 7k Fol] o] Fof Xt

AL AFAT Ao T3 Fool ARkl 2HE WAL, olE TIeem Al ARls
gt ¥ chromameter (Minolta CM-508i, Japan)& % (Hunter L value),
4 &= (Hunter a value), 3% (Hunter b value) #ts S743tal Ha#ks Akt
9 pHE Sl 5% vhAT F-Hfold AT dA-d F-Eol pH meter (Model
720, Thermo Orion, US.A.)2] pH meter probeE A ¢ste] F4stlom, 24319
o Aol B AFS VIFo® 0AIZFA 24A%F A ® =78k
HEREE ARE 2 an AR dASHA Adstel FAE SASL 80C
ZoA Agw WFFA2=7 70C7 & wj7bA] 7Hhe v AWA 3ZA A
FAE WMEE(%)E AEste] Axtstslth
A= 7HWBS; Warner-Bratzler shear force)™ 4= 3 cm 77 2Eol=
ow HAad AEE 80C F2FxdA § 2% 70C Fe= 1023 7F43
Wheeler 5(2000)°] W3 2ol A7 127 cm 7719 3oz 2AF WIFow
N85 AFst] Ad¥ 574 7](Warner-Bratzler shear force meter, model 235, G-R
Elec. Mfg. Co., USA)E ©]&3dte] A8,  H5EH(WHC Water Holding
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A& SAS (2005)°] UuF AF RFYGLM)S ol&ste] i A= oAy
Ads AAsiglen, £%s A9 R sto] HaweA (LSD) v A el
ool 2 7+ A3E Hlaskgivt
3. AT A¥ g uF
7F AFEd A

73 - WE7] DA =AF olEe] AR A mA= &l dthaE & 3200
= A= B

UER AT S471(657)2 A2 1-site A 277} 2-site 2 2|7+ Bt 3%
FARE Fre] Al Aol gtk AY TR A4S AT Lsite AT}
110.22kg, 2-site A 2]T7} 97.53kg o2 1-site A FollA FoH oz A LERY:

(P<0.05). A 7 Al Fo] 22 el AztE oy §47]00= 4.93kg,

07 ol = 12.69kge] HE *Fol7h wEbwkal o]i= AbFr)zbe] Aydel whEl el s}
S7vete 23Ut dElgth d9SAFADG)Y] AS- Anbdo s 1site A7)
2-site A2 R} =4 YElgoh $4710 ~ 65) 59t dIFFAFL 1-site A
T-7} 847g, 2-site A 2|7} 695g 0.2 1-site 2|7t A OE =% O H(P<0.05), A
g A 717H0~147)e] AFE WuslE 1site AP dIFTAFo] 839go =
2-site A2 707gH T} FoHoR =& AnE HUH(P<0.05) ol A= E

710E E87EA =AY o] F glo] AR i AIZF AAVIZTE R o] AbSEE A5
o SAZ, AFEAFZNA B F2 A4S BAte A9 d X gt (Ekkel
1995).

AGALEA FH ZF(ADF)S  SA7]oA  1site A7 1982g, 2-site A2 7}
1738go. 2 24l ztolE MK (P<0.05), H|S7]olX% 1-site A&7} 2274g,
2-stie A 2] 77} 2147g0 2 1site AP T-2] AlRA ATl FoH o2 FRTHP<0.01).
olg gk ztol= FA7INA RIEVIE AEFEH HAAH AA= AomE UERt AR

E&(GF ratio)d = &4 - HIF7Y A} A A 7 Bk T AT AR
AEgFSE HBIATE lsite AT AR &8 FA47] 0428 oA B 0305 =
st AyE e o, 2site AR A7) 0422 oA H]S7] 0323 o=
Haske FARRE 23S BT 7 AYTY AR &80 Al dEive A
Y AR oo 9% AR, AR ZEo] FARRE 2o A =W A7, 2Ed X
T A Qe Aolol| o F A 1He] AARAHAT Aolrt WS, o=
At FAZ F&FS 717 A= Als )



3t 32. Effect of different pig flows on growth performance in growing-finishing

pigs”

Criteria 1-site” 2-site SEM”
Body weight, kg
Initial 28.88 28.91 0.593
6 week 64.05 59.12 1.572
14 week 110.22° 97.53" 2.980
ADG, ¢
0~6 week (growing) 858 736 29
6~14 week (finishing) 847° 695° 32
0~14 week (overall) 839° 707° 27
ADF], g
0~6 week (growing) 1982° 1738" 50
6~14 week (finishing) 2774° 2147¢ 104
0~14 week (overall) 2431° 1962¢ 76
G/F ratio
0~6 week (growing) 0.428 0.422 0.007
6~14 week (finishing) 0.305 0.323 0.005
0~14 week (overall) 0.345 0.360 0.004

" A total of 80 crossbred pigs was fed from average initial body weight 28.89 + 0.59 kg, and the average of
final weight was 103.78kg.
2 1-site : Finishing-site(0.9m2/ head) for growing-finishing period
2-site : Growing-site(0.7m’/head) for growing period, finishing-site(0.9m’/head) for finishing period
% Standard error  of mean
*® Values within same rows with different superscript are significantly different (P<0.05)

! Values within same rows with different superscript are significantly different (P<0.01)

. 2E# 2~ S22 (Stress Hormones)

2Ed s A dolA A A A9 Ve, sE 5A SOl Fs vAe
F83gk g9lox g} Uolria PSE =59 AT 22 S| 7 9T
HAA Aok AT old g 2EdAe @AY A4S Fo JHA 3o FAE
Ab=eb7] = gtk Cortisol &9 Algld  Z2EH2E A 3
o] &% ™ (Warriss &, 1998a), =4 g§lo] WlwZ Fhdhsk whHow o cortisol

WAl Aol Jbsath(Rus 5, 1997). AV 94 F £

| , o] AfZ %l o]l
ok kg Wst HACA Fe dFe FQls] fske] diEAS 2EYX
T 22 plasma lactate®] &%} serum cortisol®] F%EE SA 33T

471 T8 AFQL 6FAkst BlET] TR AR 14FAk] AFE o gE9
4 A3E 7 339 YERNATE Plasma lactate == F AE T EFOlA 67AE
AL 14Tl AdiA e R delxle AdE BAAY SA47] TR AR
65t M= EAIA ez Zpol7F JIAAIRE, HIE7] TR 1452 A 1-stie A 2] 7-7}



31.04 mg/dL, 2-site 2|77} 17.37 mg/dL = 1-site 2|79 FX7} Folxo=z
= S TH(P<0.05).

Serum cortisol FE== SA7] &5 AIHQ 6 FARANA T AT F 1xe] fF2o4
2ol 7F WERSTHP<0.01). 2-stie A 2] -] cortisol =7l 4228 = 1-site A 279
cortisol &% 18.83%} Hluste] =& FXE YEMIATE 2-site AT A3 A7}
FgAMNA HIFALR o] 54

=74 ¥l & o]Fojx Aol A serum cortisol FE=7} FFE3TH
AS B E=AF o]Fo] HA A F AEFA 220|988 I3t £ Q) o] =
H%7] 5 AAESd 1UFAAAE 7949 2ol YERUA] ZSkAIRE 2-stie
el o] cortisol =7 AR =L AHIES HAY o= {FAHY] TR OF
o]Fox FEAL ol 5} JfA 3 FAYF] 3 2REdxrl vS7] ok A &H
o2 AL ETh

3t 33. Effect of different pig flows on stress hormone in growing-finishing pigs

Criteria 1-site” 2-site SEM?
Lactate (mg/dL)
6 week 34.59 28.93 3.718
14 week 31.04" 17.37° 3.343
Cortisol (ng/mL)
6 week 18.83¢ 42.28° 4.828
14 week 6.64 13.65 2.061

" 1-site : Finishing-site(0.9m’/head) for growing-finishing period

2-site : Growing-site(0.7m’/head) for growing period, finishing-site(0.9m’/head) for finishing period
? Standard error of mean
*®Values within same rows with different superscript are significantly different(P<0.05)

! Values within same rows with different superscript are significantly different (P<0.01)



o] o]3}stz 54
AW 7 (Back fat thickness)
H|57] A AN =4 o] Fo] E38td®d BlF=e] AW Tl nA=
3% 339 Ueddth 1-site AE]Y Ht SAW T 20.03mm=E 2-site
o] 17.66mm Kt} HFoHoz Z Aoz FHATHP<0.05). F AT+
Aol 2 115kg E3okAlT =Y d# o] lsite A2 7t 2-site 2|7 Rt} 9
FEol wE AR Aolx FAAERrE WY 1site AT AW
iAo = Wi Z§Fo] AA Idd AoRE AR Erth Kempster
5(1986)ell oJstd FAEe] FAE gk AV 9T =59
A S5 4 T AR usA43 Sto] WolXA Hed, ofegh
HW lsite A7 =% F4o| 2site A9 =5 Hop Gy o=
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(2) 4 (Meat color - Hunter value)
Aol B7b= =5 Juﬂoiprﬂ HH}Q% s SAstaL Agste] o] FoiA] 7|
&l

el AR Lsite AATAA wek e AshE st 2o 5 52 by

3

)

kol 7F YERSE T:}(P<001) o4 Apol7F AANE0 AlZE, 8 Ao A= 2-site A 7]
5 A

Alzrel 24X 7 A3 Aol =1-site A8 T9F 2-site AT «]

4

2l A7} Z+7b 4545,
4247 F Zol7t e, anArE dwtHow Moshs (LY 42004 46
Atelel EAsERA T T4 AEY AMNE@AdE T X%FHL | A B X EA % s
B AAA oAl Aozt B H ATHP<0.05). 1-site HFHLQ} 2-site A 2] 7-¢]
M (@) =22 2412 A Al A 2767 1.42, 4A17F A3 Aol A 3177 1.58%
=A4EY. g2 Ageld EBAFHoR 97 ol UEUA A
ARbA o2 1site 2279 A ME(a)7F 2-site A9 A M=) B & FAE
vk FAEDb) SH Ay E3 ANE@e sl 54 243, 4A3E A
Aol A fol 4 atel S e AT (P<0.05, 3E 34).

AdWtH o=@ Mool & &4FS TAHSE pH 70 ~ 72 AEE A8t &5
5 25 W glycogend] Eal® HHE= zlitel o8] pHZE "Hojx avle A
e A ok Al At SRl HF: A4 pH~ =59 AR, dx, =243
B4g o 2 93-S Foh pHY 4L =5 F 147 o9 %7] pHSF 24 A7
ole] HF pH=Z o]FoHth E52 %7] pH7l 58" wto]d PSE(Pale, Soft and
< pH7F 6.1 °©]’to|" DFD(Dark, Firm and Dry)
%7] pHE 63 ~ 6.7 °lal, HF pHE 57 AXEolth. pH



AT= o] do ™ (Bole &, 1993), pHS S7}7F

9] A A <
719 S S/ Rt Rav) 9l th(Palansky @k Nosal, 1991).
ZF Aol =5 § Aol mE T4 pH ¥skE 19 20 eI =5 S4l
BEel pHeE Aol #A gl o=
2
A

% & Aol ARE] we %A
= fe)

MRS W AT ] fo

T
Wl e welou 7 Ak ¥ pH

zhol= &1t = QAUTE 27] pHE 1site A2 79 2-site A7} 27+ 5999}
6.07%2 A2d%o] Helel dslen, HF pHE Zh7t 5659 5.630.2 A FFo|ATh
oj9} e HAIE E ul AFFHANA Y 2EHAT =59 HF pH o TS
N A= e ez welt

Ego] BEEl4d EAS AHAHoR FstE stauE, duE, neEs =45
Wog &3 o] o]FojHrl H4HE spFoy 28 F A e sdAE
FFe Tl BHFHo] W ESE FEo] oA g o® AHeA vk T4
W Ae] kel mel duEn maEe] gFgs wed, AW kel Frhehd
Adereo] Fhastal B2 Srhgt

ZF Ayt H TA S dist 2 £4 A%E 1% 350 Asglth 7t E
gt 574 A¥, 2site AT el 36.0%=  1-site AT 33.14% HTh
froldor 2 Ao YebdrkP<001). AvEe] F9olE lsite A2lTe] 447}
2-site AT BT} FojHoz & Ao FAHHITHP<0.05). 1Y Ry A =

1-site 22|79} 2-site 2] FFe] zFo]7} QISlt}. o9} o] 7tAA=I Ak
Aol M= 1-site 2] T-9 Oﬁdlzweﬂﬂ?‘iq'”mﬁoi-%%»ﬁ
ettt o)yt AxE B u, T AT AFYWA zpolrt TAe WIELF)

O [e]
Fe U] AA AR, A FAED)dE o e eI FEFE

IOH

=S|
A
=
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3t 33. Effect of different pig flows on back fat P> in growing-finishing pigs

Criteria 1-site” 2-site SEM?
Back fat P, (mm) 20.03° 17.66" 0.490

! 1-site : Finishing-site(0.9m2/head) for growing-finishing period
2-site : Growing-site(0.7m’/head) for growing period, finishing-site(0.9m’/head) for finishing period
? Standard error of mean

® Values within same rows with different superscript are significantly different(P<0.05)



3t 34. Effect of different pig flows on meat color in growing-finishing pigs

Criteria 1-site” 2-site SEM?
Hunter L’
Oh 37.22¢ 40.30° 0.606
2h 39.27 36.78 0.658
4h 39.23 36.69 0.681
6h 4152 4258 0.630
8h 40.07¢ 43.44° 0.696
12h 42.84 4338 0.348
24h 45.45 44.24 0.422
Hunter a
Oh 1.91 1.94 0.217
2h 2.76 1.42° 0.303
4h 3.17° 1.58° 0.343
6h 3.33 2.69 0.339
8h 3.24 2.96 0.334
12h 4.05 3.19 0.380
24h 4.63 3.79 0.340
Hunter b’
Oh 3.79 439 0.194
2h 4.59° 3.284 0.257
4h 4.81° 3.394 0.261
6h 5.28 5.08 0.160
8h 4.99 5.36 0.192
12h 5.88 5.32 0.204
24h 6.33 5.85 0.164

! 1-site : Finishing-site(0.9m”/head) for growing-finishing period
2-site : Growing-site(0.7m’/head) for growing period, finishing-site(0.9m’/head) for finishing period
? Standard error of mean
® Means with different superscripts in the same row significantly differ (P<0.05)
! Means with different superscripts in the same row significantly differ (P<0.01)
"L : luminance or brightness (vary from black to white),
a : red-green component (+a=red, -a=green),

b : yellow-blue component (+b=yellow, -b=blue)



3t 36. Effect of different pig flows on meat quality in growing-finishing pigs

Criteria 1-site 2-site SEM?
Cooking loss (%) 33.14° 36.06° 0.569
WBS” (kg/0.5inch?) 4.94° 3.96 0.235
WHC? (%) 54.65 55.96 0.493

! 1-site : Finishing-site(0.9m”/head) for growing-finishing period
2-site : Growing—site(0.7m2/ head) for growing period, finishing—site(0.9m2/ head) for finishing period
? Standard error of mean
% Warner-Bratzler shear force
Y Water holding capacity
*® Means with different superscripts in the same row significantly differ (P<0.05)

! Means with different superscripts in the same row significantly differ (P<0.01)
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1% 14 . Effect of different pig flows on loin pH in growing-finishing pigs
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