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fEALEDSE <. L d 2o Id s Ml EEREIC > %250 9 5 &z i,
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B WK O < fiil 2 7 )5 3 CTH 563 2 9299 L2 IR 2 5
REOFABEIIE, AEEOBREL ST TR EWALERRRAT NG (K & HEE, 1999), Ik
B RALE OB A S S N 5 LD S (OIE, BPIROM T, ¥4 3275 A< Mhi% (Mycoplasmal
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HIRIC L B 2o AW E R T B O3 R BRI
AT MWERLITEHIHSEOLHEMA MLy =7 L
PR E EALSE TV LIRS H L. —T BT
BHRBCRTH S Z &6, R E R RB A
NsZ &, EHEMUNT AL, TS MRILT
HZETLIMA MLy — B S L, PR HENE 23
WETHMEEEDD %o

F72E, AR A S ORIEICHEBRLTYS 2
ENZ L HEENTWD (Corthesy 5 2007 ; Nagao 5
2014) o B PRUAITA 3 3 0 P9 2032 B BUBURI e ik
OB L > TEALT2HENDHZ (KT, 2008), ik
BT HE 77 BB ESLHIEL2ELT L0
(Leaper 5, 1999 ; Edwards, 2007). #MiBERBzh ok %
LA 2 HALENICILD AL 20 2 & DU E IR
DEBENBREI 2 AL OREE G 2, REEICOEL
TWALIREED D 5,

— T BARIKICBT 57 5 OREEICOWTIES
ARG A B ) & OFMIZ L 2 X — ) — 2 A &G
OMREMENINFE THHE EN TS (Roepstorff &
Murrell, 1997 ; Eijck & Borgsteede, 2005). % 7. I
PRI 2 & £ D Clostridium JETH D 9 ., C.perfringens
VEHESETENS 96, Cretani 3R A5 & I L (R,
1999). C.scatologenes % C.nauseum IR &N T MY 7 b
T7vPODAN M —IVEAIZEE L Tw5 (Honeyfield
& Carlson, 1990)s A4 b=, 4 ¥ F=ILR A5 10
A FYWEOT Y FaAxs/ v EiEATKABL X O
AT 2 E A REYETH % (Hansson &,
1980 : Rius & Garcia-Regueiro, 2001) WA T, KA

Wi DBENIEARFIEE T LI b L (&
B &tk 2002). Clostridium J& T O 7 i HigEdiz
BIFETL2RAEEND T LR, BEAEICEIY 751k
THER AL, I IXEEZELT ST L (Schley &
Roper, 2003) 75 BsWNAIT 22403 2 W REMED D D)
R 5L b BT DR D B o

VEX), AETIERBEE T ToO7 ¥ ofEutts
L OO FEREDO b5 2 5 22T 5 HIWT, BUAUK
DIEEITH OFEBIFERE, WIS EIR O FE LR & R EE,
HPAIR L, B L ORI ERE G D AN b — VG
i ] i A g A

MR ELUTE

1. #E5BsLUHABTHE

LW i > F: 8K 44 W% . & fi[X (Indoor intensive
system ; IS) 12 15 Bd, BLEHIEHA G- O4IX (Outdoor
pasturing system Treatment A ; OP — A) (21588, 5§
% TMR il £H8 5- O 4% X (Outdoor pasturing system
Treatment B ; OP — B) (Z 14 BEEL L 720 IS TR EAL
WoOMKRMRE Y ¥ —Th D, TXTOMLREE IS 205
BALZZ. IhSOMERIKIZTXCTRIDE® T, EEOLE
B2 5 DMAERTSH D BEFLIEIRIZT > & JZREDT L.
HERED S IIXA~OEA £ Tl IS TEUEMHE L7z,

IS OREZEOMMMPERZHMEKETH), I~
7)) — MRICHWRZ R EFEDTHE Lz, MEmmHE 21
m”/ BEHTHo 7o WkE LT L T 72fakidBic 1
B, dLEHENPOEVEGAIIE2RIEL, 1HIZ

Table 1. Feed composition of the diet used in growing and finishing periods of fattening pigs
in each treatment and ingredients of the fermented total mixed ration

The growing period (30 ~ 70kg)

The finishing period (70kg ~ )

IS OP-A OP-B IS OP-A OP-B
Composition (%) Concentrates Concentrates Fe;ﬁ:r;tf:titoc::al Concentrates Concentrates Fen:ri‘r)‘n(zr;t::titoo:al

CP 13.5 15.5 15.0 14.0 14.5 12.5
EE 20 25 2.0 2.0 2.5 2.0
CF 5.0 5.0 4.0 5.0 5.0 5.0
CA 8.0 7.0 6.0 8.0 7.0 7.0
TDN 77.0 78.0 77.5 77.0 78.0 78.0
Ca 0.5 0.5 0.5 0.5 0.5 04
P 04 0.4 0.4 0.35 04 0.35

Ingredient of TMR (%)
Brown rice - -
Rice bran - -
Wheat bran - -
Apple lees - -
Bean curd cake - -
Soya bean - -
Inorganic salt - -

42.0 - - 47.0
5.0 - - 14.0
15.0 - - 11.7
6.6 - - 10.6
15.7 - - 5.0
14.0 - - 10.0
1.7 - - 1.7

IS : Indoor intensive system
OP-A, B : Outdoor pasturing system



1B IIHFEE R T TB D, AT HIIHD TRIFT
otz IS TR BEEAHEE EERH  LHAL AdH W
R A THHT—2A7rBxy v, BERY :
AR ADVERHRASHE WEHEY Y-S5 2R
Wit Al L 720

B IX (OP — A & OP — B) % IS % 5# 80km ##
7oL P R L 720 WA X 2 ) — B3 S,
AT IS 5 £ 9 IR L7z #d X3 ReE L
BHHAS %Y, TREFNOEEIZOP — A TL7 mY/
JAPB £ 18493 m*/ BH, OP — BT 36 m*/ BB X 18827
m’/ B TH o720 OP — A TIZRAFE BER : 17
FfAp Rt O CARTIK 78, WHER « R R
R O AWK T8) %, OP — B T A K E
JRIC X % %8 TMR filB 2 45 5- L 7z, 56 TMR Sk o
FEA R L OZoREAEEE, HXTOMRGFEFEOKS
LEHITFELIRLE. OP - ABXUOP - Bldif A
#. Moo 8 HiZw L 16 HEIZRE M A, Ko
—E AR L CEIRM L L. 2ok, bz Rk,
MM & L7z OP — A3 71 HEGTHEALTHIZ L., 79
Hibd St & L7z OP — B2 57 H¥TEA L CHI
HL. 73HESHRM & L, KRB 2011 45 7
H25 10 HKTH o720 OP — B ot iid sk 2 4 H
THY. 1EHOBBTHRIMLL 72720, RO £
AT 1) =X F (Vicia villosa Roth) % MAEF IR L.
M U720 B T ARRRBR TR 2 4Bk L 2B oAl
MR EE W TR E R D, OP — A T 942%.
OP - BT740% TdH o720 WTFNOBHHIZ H AAKIE
HEZTBHT, B 90 AR CRHIAE L 72
ISBXUOP - A TIHEARPSLREBEARARTH - 7211
RAVRBRHNC K 1 HH, BE5E L7272, & X oo A B B
4 FTH o720 HMATHERNZIS T175 H#TH o720 OP
— ATIZ167 HEIC 7T, 5D o 78 % 182 H sl
i L7z0 OP — B CI 170 H#G1C 4 B, 196 H#&1< 5 .
203 H#L2 5 BT L7ze BRI T RCILBERNO &
AL~ L 720
FHEMEPORELIZK 1R Lz, WX~
BWAKEOMKE (F¥ £SD) X, OP — A T379+19
kg (71 Hi#).OP — B T311+23 kg (57 Hiih) THo

BBIROATE). MR KR

720 HIXGEA &[RRI IS OREX 364+20 kg (77
Hifn) Td oo MAREIZHR S TV REINZHE L 7R &
13 IS T 1039+99 kg (169 Hi#). OP — A T1022+74
kg (161 H#%).OP — B T 94.6%99 kg (163 Hif) TH -
726

2. iTEERE

B X B R ARE O 6 B9 D 2 AT EY A4
e L7zo A ZRE 70 kg AONEE HIM (VLT B
& 70 kg U EOMER (LT R @ 2 BT 720
TR AR O IEE RIE IS < 108 Hil OP — A T 86 Hif.
OP - BT HEiTH o720 M TIL, IS T 139 H ki
OP — A T 142 Hit, OP — BT 140 H#TH - 7o
TEEIE 2 &34 H 0 09:30 ~ 16:30 D FF 7 BRI 0
fTolze IS Tld. B LB NICEEL, A ASO%ER
BUCHIRDS B o 72720, b BRI LN TV LT
BThLHEETEHOMEINML L. Thbbh, K
P OHOFRHEE IR TXDMEICETF F 2 5 % %iE
LCHkmi L. 2 HHAENMRIC TS GHBEO Y 4 2307
)V 7ET, AN RMAOBETEIOAZ T L 1.
NPT 2EAETHOEEG (%) = EAREHE
e LTHEHL, 2SO T8 Zofhe Lz (%2).
OP-ABIUOP-BTIX HHICX D55 HIMEDO A v
BT Y T RT o7, BIEELATEI AL, fRE (B
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Figure 1. Growth chart of pigs in each treatment

IS (W) ,OP— A (@) and OP — B (O)
For abbreviations IS, OP — A, and OP — B, see Table 1.

Table 2. Ethogram of pig behaviour observed for scan—sampling

Category Description of behaviour

Foraging total time spent on feeding, plant eating, and soil eating
Feeding gathering, chewing, and swallowing conventional feeds
Plant eating gathering, chewing, and swallowing fresh plants on pasture
Soil eating chewing and swallowing soil on pasture

Exploring sniffing surrounding environments, rooting, chewing rocks

Resting lying on abdominal or side position

Others other behaviours other than the above




GREELE2IZTMR) o &, AR0EA, THEOEA,
INBE3OGbE - EMATTE)., WETH. (KEITH)
ThY., EnPNOfTEHZZ0MmE L, kL icesl
SREBUHTT B EE (%) % BATHRME S & L TR
L7zo ATEIEIZE S RCH—OFEE DT o 720

3. YA 375 X 14Hf % D RfifR 2 s

MPS DIRETE DA W%, & ERIZTXTOMAKD
Wiz BB T I LIk o TR L. REEET S
R CHIBEER) (20T 3 X OHE A o W 4l 1 o
MPS iR 28 12 # IRFE % . Goodwin & Whittlestone (1973)
OFFIEOSWTRa T L. BH L2 a7 2
MTEFTL (K55 5). LTFoR2 5 £k MPS
WA MEA AR L7,

MiRZERMEE = OREAITOATD / 55) x100 (%)

MR 2SI B A AT VIE & oML TRRAIE W2 &
AT o M T RCHE—ORAEE DT - 720

4. BEALMER S LU Clostridium BEDER

B XIZ BT 2 I 2 AR E O A 5 S 3 AE 2 E1
25 EHERINL 720 SREIFOLPEXIIBIT 2 FHKE
=SD. 1%, IS T 1039+99 kg (169 H ## ). OP — A T
1022=74 kg (161 Hi#). OP — B T 94.6+98 kg (163
Hiif) THoroo BMAIIRMBHELIZY vy A—fFEZOR
VIF L VBRI AN, TEH2FERxHE. &
Bt FEBRE F T 2REHDKP TR L TR BB, 4
M E T — 80C THHRIEL 720

B N A3 kB X O Clostridium J& W O 8 & 12D W»
T UTWVIALPCRIZEICED 1 gd72h) 0ENH#ER
Fav—¥E2HEB L. BANEMREEB X O Clostridium
BHE OB E Lo Clostridium B W O ERIZH 20
Clostridium Cluster 1 - I%# % —%"v b & L T#IT 247>
720 2O IFTAFZ =1L, KV Y XAWD C. botulinum R
W)W TH 5 C. tetani. A7 b —IVOREEIZED S C
scatologenes % C. nauseum % &t (Collins 5 , 1994) .

BHOREPRAE L T 723k 01 g & 900 uL @ GTC K
EorBE L7z, BEBEOY 7V 100 uL & GTC %
WCTIEARL, IVIZI A —ZADF 2 —TIC
THBHE L7z, 80C T 15 5B OImE il 2 47\, P
HBDY >~ 7% FastPrep (MP Biomedicals, Santa Ana,
CA, USA) 12T5 m/s T120 R E 5 L7zo HEm:m:
B 7 200 u L FHv T Magtration® System 12GC
(Precision System Science Co. Ltd, Chiba, Japan) @
7u b a— VIZfEv, DNA Ol % 17 > 720 il
DNA % NanoDrop-1000 (Thermo Fisher Scientific
Inc., Massachusetts, USA) % fI v TG EE %> 5 DNA

wAEE L. 2ME o 16S rDNA #ll 212 13 5ng/ u L.
Clostridium Cluster I - T ® 16S rDNA #ll% (21 50 ng/
uL IZFR LT,

FAEDSHMB L 72DNAZFHFM L L7z, RO 7 47—
F794~<=—&1LT341f (5-~CCTACGGGAGGCAGCAG
-3') . UN—=—AT I~ =L LT534r (5 —
ATTACCGCGGCTGCTGG-3) (Muyzer®, 1993) .
Clostridium Cluster1 - IO 7+7—F774~<—& L TCIF1
(5'-TACCHRAGGAGGAAGCCAC-3) \ UN\N—=ZXT7F14
~v—& L TCCI-R2 (65-GTTCTTCCTAATCTCTACGCAT
-3) (Songb, 2004) ZH\\CTHE L 72, AWFRIZEBLT
%PCREUG IZRotor —Gene™Q (QIAGEN) 2T95T.
304 v F ax— 1, EMEOWE TR BHEG &
LTHMTC., 5B, 7=—=V 7tk LT60T. 208,
REMIEE LT72C, 2004 v Fax—= 1 F25L0I) K
6% 30 4 7 Vi D& L7z Clostridium Cluster I - T C
E WO E LTHUTC, 5B, 7=—V) 7Rt & LT
60C. 308, MERKIEE LT72C, 504 v F2xX—}
THEWHEEISTA Z VYR LT20 ZHH DK
BHRAEA T 7 2 ANVA - FRITKIEL 72,

5. WHETEEHAA P —VEROHE

AH b=V EROWEL, ISHH 4, OP - B2 5H
5% T V¥ LR, To72, Losel 5 (2006) VG
5 (2011) ot Tk, BEEHEEEHWORPHAH b=
GRIZEVPAONR N7 00, KR TIIEEIK
DONEME L FRORRN 2 RN 72 IRl 2 L HFEH O &K
75100 g LEFRICL, SRINRIEY vos—f &Ry L
FUVBRESICANTTE R 2T RREKE, 57HTHE
FCT-ACTRAFL 720 HRRAEL T 2ilb 2 ~5 ¢
IZZEREK 150 ml 2 2 KRFAELFEREIT X 0 3 300 ml
ZERILL 720 Wi b M) A 120 g & YV F VT —
V100 ml 2L, WP Lz M LAY
FVT—FVEZ L, FKEIZY ZF v —7 ) 100
ml ZFML, FERESIM L, KodzFrz—7
Vg EGDHE, FKAB, BT L, S s
D2mlEHAra~ 7T 7EEHH (GC/MS) 124k
L 720 M L 7288 12 6890N/5975B inertXL (Agilent
Technologies, Inc., Santa Clara, CA, USA). 7 7 &%
DB — WAX (%% 025 mm. £ 30 m. B+ 025 um)
(Agilent Technologies, Inc., Santa Clara, CA, USA) T
Holze BEMIZANY Y AAF AL L, FHiE 1 mL/min T
w7z SEHEALNX 220C. &7 21X 80C % 1 5 Prfs
L. 10C /5 CHimL., 240CTI5 Rl 720 A4~
JRiREE 230C ., A 4 b3 EL & B w g 130, 131
m/z & L7 Dby AH M—noghrid—sEEAH



KA v 7 — IARTE L 720

6. alLE

FEETEFTIZIE R 302 for Mac OS X #fif] L 725 47
IOV TII KRN TR X B O Z2 1T 5 720 WL
X281 2 2HAITEE X OF R oE LT8R B %
Steel-Dwass 12 & 0. AEHO# A, oA, A,
KEDZATHREMAL /% OP — A £ OP — B [T Mann-
Whitney @ U BEIZ & O f#HT L 720 MPS O 55 il (k4
{22 T3 Fisher O IETEMERBUE 2. M 2R MEE &
12D T3 Kruskal-Wallis #0512 X ) #HT L 720 34 1g
720 OB ER 2 ¥ -5k L OB
W HUZ R 3 5 Clostridium Cluster 1 - I O &4 % Steel-
Dwass {EIC L7z Wb A EAKHEL P<005 & L7z,

BRELVEE

1. BIC K B IEEITEIRIROEEE & B

TEIRAOERE R IR Lz, miliCld, &EafT
BIFHALME IS TOP - B XD b ARICAHRL, 264
ETRZWAOP - ADFGLUTTHo7z, HEITHIF
FRIZ, IS TIEM X o 3 FIFLEE T, A RIS Leh o7z,
WTFIIZBWTD, FPRHEAEITEIC TR < BRXT
AR DEOBATESH -2 ik ), &EAeT
BREIERL o7z

WAATENIRI M E L OP — A & OP — B CTiRBI:
D14 ~22%TH o7z FEHRBTTIE. 77 I3EE R
WD 75% % iRl c oA, B, Vv—F1 7
Lo - EARMEITENCEER T (Stolba & Wood-Gush,
1989) . AMFJETlid. Stolba & Wood-Gush (1989) @ it
HIZEL o7 b oo, WX O EITH) & 3%
AT % b 7B AETENL, Bl OP - AT
383%. OP — BT635%. HAIZIZZENZEN407% &
431% & REFHIZEH L Tz, BftE omvid, i

BAIROATE. HEHE KA

REZEICMZ 78 PEETE E BB 5 M, HER
M4 (Feddes &, 1989) OIS GENTWARWI LI
FBEEZLNE, TN NDLLT, BEKXOEHE
BATHRM OIS L O&IIHHHRAD OP - A L D%
BREAETHY, TIPSR 1IEOBEAITHICHIR
LTwi, 3%bbh, MK E b+ fiEd%H 5
ENTWIZH22b 563, EEKIIEERIICL ST
fa R DA O A B L A BRAY, AL T\Ww7z, Tozawa
5 (2016) &, 7HICa v ) = MRTAREEZFLS LT
b ERTHELTH HAETHIR L5 2L,
RS TR T F I > THETIMREDERIC 5T
WhHZEEPIHNIT L FRCHRIZ 7 ¥ ICEAETTHO
BORATEN D GOWRATE Z RE (BB S8, BEfTEE
BETBHOVWTID RIMLS 2, /2. 72713
P EFRRIC, HORNCH SN E )T ITRENN:
% X% Z & (contrafreeloading) % #f%r (de Jonge
5,2008)c SNHDZ LML, WATEEBETHIZN
I < B 5T 5478 (Signoret &, 1975 ;
Studnitz &, 2007) TH» V. HYIIHEHS T2 2 L I3HE
ft FEETHDHZ EAbA S (Wemelsfelder &, 2000),
Thbb, EATEH S BEETHORIMLIZT Y Otk
BIEMEEZDND,

HAEOBAEITEIRMA SIS, B L OB E LI
OP - A XD OP-BTHRIIERS Zo MIXED
FIRHIARWARRE Th o 2720, BAFIH-IhTw:
LEZOLNL, XoT, MKXDENE, OP - BT
(EASGABRAT WA ERE Y (G5 A, 1969) THEAT Y —
N F (Vicia villosa Roth) DFfEZ{ToTCWwWiz2 bk, B
X OB FEASOP — AW BRTOP -B TR EH o
T2 ENEZOND, 4 VY OWHET TOMBIROE
KELT, APWEEME, =3 L¥—&, FHLD, i
AL T 5N A (Ballari & Barrios-Garcia, 2014), 7%
WFFE TLE U O Wi PR R B R R THAE 235 22 o T
722 &2k, OP - A & OP - B TOARDOEALT

Table 3. Time budget of pig behaviours in the indoor and the outdoor rearing systems

Period The prior The latter

Category IS OP-A OP-B P-value IS OP-A OP-B P-value
Foraging 10.1 £+ 5.5a 23.6 = 10.4a 41.7 £ 9.1b @ 89+43a 266+77b 286+53 @

Feeding 101 = 55 85 + 34 105 = 2.2 NS @ 89 +43 165 = 74 121 £ 2.7 NS @

Plant eating 0 75 £ 47 222 + 6.9 *k 0 46 = 3.2 99 + 23 *k
~_Soil eating 0 75 £ 6.1 89 + 27 NS 0 56 = 1.2 6.6 = 3.7 NS
Exploring - 147 = 49 21.8 = 6.1 NS - 141 = 3.0 145 + 3.6 NS
Resting - 433 = 19.2 20.6 + 8.8 * - 48.6 = 8.2 439 = 10.7 NS
Others 899 + 55 185 + 8.2 159 = 3.7 - 911 = 43 10.7 = 25 13.1 = 3.6 -

For abbreviations IS, OP — A, and OP — B, see Table 1.
The results are represented as means = S.D. (%) (n = 6)
Mann-Whitney U test

@ : Steel-Dwass procedure

*: P <0.05; %k : P <0.01; NS : No significance

a, b : Means with different letters differ significantly in each behaviour (P < 0.05)



BRI S EWDH b b/ E 2 b5,

2. MPS BZLit N ICEAMER ICRIFT DR

MPS AR #1x IS T857% (14 BH 12 5H), OP — A
T 100% (14 JErf 14 59) .OP — B T 64.3% (14 §frh 9 5H)
THh), MR o72 (P=006). WEREE
& (P + EiEF2E%) 1S T164+241%. OP — A
T148+191%. OP - BT86+97%TH V. #l3AH D
Nhroiz (P= 051, &KRITBIT 5 MPS G2
WETLERNE LT, FROBAN DL CEA»—EfF
B\ FEEE, B A4 X ARG YR, F A H,
ZRRENFZITONS (Maes 5, 2008), ARWFZE Tl
EREE T RCHE— B2, SEAL, 1HH)OfF
VEIZ 14~ 15HTHo 2720, TNSOERIEF—T
Hbo F72. MPS EY) A7 RZDEIROEALZ FBI§
B0IHER SN TV A EFHREIE 07 m”/ HULETH
5H% (Maes 5, 2008)  AHFE CIE I H HREA R D HA -
72ISTH 21 m”/ BHTH Y. MPS EGDIEEERH & L
THREMEIR W E 2 SN b, 1 U DMOER D
HYRMRHEFHIL, T XTCORICBVW T2 ER
WhbhCTwiz, Thbb, BRAEEZ . FHX L
BHBXTRELSBERLICH b ST, MPS &b LU
ZOWREIIITE N D b o7z HBETO
MPS fEBFZFH VT T TH Y. 2005 5EOHE T T
KD 88% HPRBEE. 59% A5 MPS 12 & A iR % 4§
LG LHL (AMBEFEHSE, 2013), LoT, &
AT OB, §TICMPS e BETH o 72 L %
ZHN., ZFORREORMIIZZLATIBEIRECHEE L,
W R AR X7z, F 72, OP — B T MPS AR
A ONTIRZ I E A MR BT T H - 725 RIFZE Tl
ZFOERZEETE LR o72720, SHRBEPLETDH
%o

BN SR B X OF Clostridium Cluster 1 + T D45
W 286 % K 4 1R L7z IS oaMR$u OP
-~ AOP - BWX &) b HREIZE D072 (P<005) 25
OP-ALOP-BOMICRAEEZE IR T/

Clostridium Cluster 1 - I O I3 5 HE 1L,
ISTIZOP - AXDHHFEEIILL (P=002). OP - B
ED L wMicH o7 (P=007). OP - A L OP —
B ORICIIHE AT 2D o7

W PRI @ 72 2> T H Clostridium J& W & 3 ITAF
TELTWBH S & FICHEGIE (Cletani) K
X AW (Chotulinum) & o 72 HHIZIME D> 5 O &g
REIUC L o THRIBIZO LD D T WD Do KfFET
% —7y ~ & L7z Clostridium Cluster 1 - TIZI& C.tetani
R C.botulinum DI IHWNELER TH D IBMETH %
vz )V 2 (Cperfringens) °AH b — )V IS
9 5% C.scatologenes X C.nauseum &5 EFN T 5, BF
BEBBFAETHZLICL-> T, LHEA2ESLHTHD
BL, HETIREPEL 652 LX) BAME RO
Clostridium IR OF G E L R B W HMESHE R b b,
LA L. ARBFFETIEEE A0 IS &R LTtk
O OP - A BTIREBIZHNEMRBAAEIID %L
Clostridium cluster 1 + UDFE L %h o7z, & OB
JETIEH 5 A%, Benno H (1989) (L W ikHERILE D%
W E MR O MR EAMET Ly Clostridium J& W & 8 2°
Bl b EE LTS, T BNME O, HF
\Z Clostridium BRI ITBNEYHNENRE BT L L
W i3 A (Benno &, 1986) . 17 B AL o 5
5, IS TIIFEHAT R AR & THEOHINA OP - A, B
TR TH Y TORPEHTXEBHTRIZBT S
EMANBEYWORE & L THNEREISEEL 5 2 /2
EEZOLNL, BEROBH NI, TEZSTLED8
B570 O A47 5 ol W A 2 AL PICIOD A T REMEA D 5
B HED B ITEP R A AW HE & L CIEIOTRE 2 RUAY
EMHRNE TR ENMEEOBIIIKELSHFST TS
TR E Z BN b,

ARWFFEL TR RRETH - 72720, I X FEOKE
iR ZF—T b LDV TE LD o7z, BNEREOEIZ
B OEELHETEL W (Montagne 5, 2003) Z &
o, BB ORAERE DS D, $XTOEBIWEZE
L7zl 2ME DL TH %o

Table 4. Microbial counts (log count / g feces) and the ratio of
Clostridium cluster I = II in pig feces

Total bacterial 16S

rDNA

(log count /g feces)

Abundance ratio of
Clostridium cluster T + T (%)

Treatment
IS 125 + 0.1a 12.4 £ 6.4a
OP-A 12.2 £ 0.1b 1.8 = 1.8b
OP-B 12.1 = 0.0b 4.2 + 3.8ab
n=5

For abbreviations IS, OP — A, and OP — B, see Table 1.
Values with different letters in superscript differ significantly in each column (a, b : P < 0.05)
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3. BADERICRIFTHED
K5 RFEFEROERYIF AN b=V EEDOHERTH 5,
AT =V OBHBRFMELLT TH 5 001 ppm Al D 1H
RIS TIEABHP 2 TH 5 72DIZx L, OP - BT
ESBHHP A TH 720 F720 IS TIEFEH DA 002
ppm Pl _E 0.03 ppm Kil D% R L7z FER S (2011)
. AR OR R A S PV EEEZRAL TN
25, 0.01 ppm K OMEAAS 128 FHH 4 B TH - 72 & iy
LT3, AWIFED IS SFERS N7 BT RB LA X9
WM RS L3RR ), AEEEIRE I W
ZE2H TR S (2011) OFRFRLERL 7L EZHND,
D EZRBIR L6 AWEORACT OB RO E IR
MZA P = VEROBRSIFEETH L. A b — VI
FHFHDOHLENTER S NS DS, Clostridium JEW D 9 5
C.scatologenes X2 C.nauseum \IHFEWNTA S b=V OREA
2B > T (Honeyfield & Carlson, 1990;Jensen & ,
1995) . Hed 5 2T N A B £SR3 % Clostridium
BROGDLHENEMSRNLY D hdbols DFD,
B %475 2 & THBNO Clostridium B A5 L. Eh
o THWNTO RS —VEAIR S, IR+
AAM=NERI DR LI WEEIEZ N5,

N TREAE SN A D P = VIR S E L b
BS E DB TR S N Do 72 0 D HWRIE R 5 /A%
12ik#% 9 % (Doran &, 2002), 7' % O ERE FHRIG &
REMICEINDEAH F— VT HETIE. REH
FOBHHETHRIETAA b=V EENEL L), Fil
BT HEN & s iy O AL T3 A B R B BR A S - 72
ZEPWMEENTWS (Rius & Garcia-Regueiro, 2001).
O ENL, BEHETREMOZ A M —VERzZ
RIZFAN L&D, BEHEDAH b—NLERmLEL R,
TR DA R A% < 70 2 T REPEAS S Vo

Fo. AN b= VRIEHORME RS bWINE D
L O (Hansen 5, 1994) bH b I Lh b, KEBRD
ISTH2ar 7)) — MRTEIBHITILRT, 3L ol

3% KRR O RS b=V a5 o 72TTHE
HbH b,

AWFFE D& F A TH O N IR A A
=V ERIZTRTOMAKTO003 ppm KW TH Y, 7
V=7 TORRWIEEILILHEL 22 2 H M — IV ERD
025 ppm (Maribo, 2012) # K& Fll>Twiz, LA

Table 5. The number of pigs with different skatole
concentrations in backfat

Skatole (ppm) 0~ 001 ~ 0.02 ~ 0.03 Total
IS 2 0 2 4
OP-B 4 0 1 5

For abbreviations IS, and OP — B, see Table 1.
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Forty four castrated male pigs were allocated to the indoor intensive system (15 heads), the outdoor
pasturing system with concentrate feeds (15 heads), and the outdoor pasturing system with fermented
total mixed rations (14 heads) to examine welfare and health of pigs in the pasturing systems. The time
budget of normal behaviour, the prevalence rate and invasiveness of Mycoplasma hyopneumoniae
(MPS), the number of enteric bacteria and Clostridium spp. in feces, and skatole content in backfat were
investigated in pigs in each system. Pigs spent 8.9—10.1% of daytime in feeding on concentrates in the
indoor intensive system, whereas they spent 24—42 % in foraging on concentrates or mixed rations and
plants and soil in the outdoor pasturing systems. In addition, pigs in the outdoor pasturing systems spent
14-22% of daytime in exploring including the appetitive foraging behaviour. The prevalence rate and
invasiveness of MPS were not different between the indoor and the pasturing pigs. The total number
of enteric bacteria and the ratio of Clostridium spp. were lower in the pasturing pigs than in the indoor
pigs. Skatole content in backfat was below the detection limit in 80% of pigs in the pasturing system,
but in only 50% of pigs in the indoor system. In conclusion, the outdoor pasturing system improves ani-

mal welfare and produces high-value pork in fattening pigs.

Keywords : animal welfare, Clostridium spp., pig, porcine mycoplasma pneumonia, skatole



