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Abstract This study examined the welfare-level and environmental-level of sows in three farms where
group-housing was conducted in sows in preparation for animal welfare certification. The welfare-level
evaluation data was collected on feeding (Good-feeding), facility (Good-housing), health (Good-health),
and behavior (Appropriate-behavior) from the experimental farms. For environmental-level evaluation of
HsS, NH3, and CO> in the pigsty were measured once a month for three months. Good housing showed
that shoulder-sores comprised more than 30% of old wounds in A (p<0.05), but panting due to heat was
not observed in any of the farms (p<0.05). In Good-health, a wounds-level of approximately 10% was
noted in all farms, and traces of vulva-lesions occurred in 5% of sows showing bleeding from the vulva
in A. The social behavior examination showed more yelling and biting in A than the others. The
stereotypes were less than 17% of the farms, and excessive chewing behavior was observed. The
relationship with the manager of pigs running away in A, B, and C was 100%, 13%, and 66%, respectively
(p€0.05). For the environmental level in the pigsty, the average temperature/ humidity of each farm was
(°C/%) A:25.1/70.7, B:22.6/68.8, and C:24.6/86.6. The H2S(ppm) levels were A:0.3+1.82, B:0.3+1.64, and
C:0£0.48. The NHs(ppm) level was A:11.0£4.06, B:11.0£3.02, and C:21.0%£1.37. A high level of
COz(ppm) was observed in A:400+264.57, B:800+152.75, and C:400+132.42, which was higher in B than
the others.
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Table 1. Item of welfare and environment level
measurement in sows

Animal welfare level

Good feeding Absence of prolonged Body condition score
hunger and prolonged (BCS), water and feed
thirst supply

Good housing Comfort around resting Bursitis, shoulder sores
Thermal comfort Panting, huddling

Ease of movement Space allowance,

Lameness, Wounds on
the body, vulva lesions

Good healthy Absence of injuries

Absence of disease Skin condition

Appropriate Social behavior

behavior

Expression of social
behavior

Expression of social
behaviors

Stereotypies,
exploratory behavior

Good human-animal  Fear of humans

relationship

Environment level

NH3, HzS, CO,, Temperature(TC), Relative humidity(%)
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Table 2. Comparison of group housing system farms

Item/ Farm type A B C
Scale pigs T'otal 2,000 T.otal 3,000 Total 2700 pigs
Farm (sows) pigs pigs (80 sows)

(147 sows) (360 sows)

4 pen for sows, 4 pen for sows,
6 ESF A ESF
(Electronic sow (Electronic sow

2 pen for sows,
Group housing A tunnel type

Type ESF for each feeder) for feeder) for
pen
each pen each pen
Pen size of 1) X 8m  7.5m X 12.6m 17m X 6.8m
sows
Penl: Penl:
3.07m2/sow 2.21m2/sow
Penl: Pen2: Pen2:
Space 2.29m2/sow  2.52m2/sow 1.37m2/sow
allowance Pen2: Pen3: Pen3:
2.67m2/sow 2.40m2/sow 1.20m2/sow
Pend: Pend:
3.18m2/sow 1.37m2/sow
Concrete total Partial slat, Partial slat,
slat part flat floor part flat floor
Floor type (slat length (the ration of (the ration of

85mm, slat gap the flat floor the flat floor
20mm) 50%) 20%)
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Tunnel type electronic sow
feeder

Free access stall type
electronic sow feeder

Fig. 1. Types of feeders used in farms
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Table 3. Comparison of animal welfare levels of
group housing system farms on ‘Good

feeding”
I?;r?r? tf;;S e / A B c \F/)alue
Good 100 99.17 100 0.34
BCS Obese 0 0.28 0 0.36
Thin 0 0.55 0
Water Yes 100 100 100 0.01
supply No 0 0 0 -
Feed Yes 100 100 100 0.01
supply No 0 0 0 -

A4 (Good housing)ol @2 FEEASF(Table
4)& 57 A, B, C BF WG (bursitis)o] 100% ©I
2 Bolx] koot CsrgollA 1.4% Fxo & AFol
FAL A} Ho] Ao}, Aol gk A o] o]Fof
A u Holx= o7 AA=(shoulder sores) AoA:=
69.14%, BE 96.35%, Cx& 90.31%= Ho]x| g¥gront
(p €0.01), 2= A7} A 5704 30%= o1 Het
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Table 4. Comparison of animal welfare levels of
group housing system farms on ‘Good

housing”
Good housing p
A B
/ Farm type value
No evidence 100 100 98.61 0.64
Bursitis Small 0 0 0 0.14
Large 0 0 1.39 0.87
No evidence 69.14 96.35 90.31 0.01
Shoulder 514 injury 3086 329 256 0.01
sores
Open wound 0 0.36 7.13  0.07
No evidence 100 66.59 85.35 0.84
Manure on .
the body Middle 0  26.60 3.17  0.62
High 0 0 11.48 0.06
No 100 100 100 0.01
Panting
Yes 0 0 0 -
No 86.41 95.96 89.89  0.61
Huddling
Yes 13.59 4.04 10.11  0.55

o] Bl @ F(manure on the body)}2 Fr}=9] H]
3% HZ & TA7F Slof, B C 54l Hlgh A
Hog AuEst FHY A A B ol WAt
7 g2 AE HIrh 337U YR A% EHd
(panting)@4-2 A, B, C &7 B5F Holx AStov(p
€ 0.01), =AF H 229 ¥3lo] w}t BESC] 54 QL
Av &olA Qe A4 s1EH(huddling)2 &% Boll
H3 A9 ColA 10% B TS S B o]
= Table 79 2-&5-5 Y, B 5% 22.6°C; 68.8%
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o vl8 As*F 25.1°C; 70.7%, C&4 26.3°C: 86.6%
Z A, C BAA] 3~4°C; 2~18%9] Bt 2557 =
A Uehdo g Qs BESo] AlYe A& HRsdhe
oA LYot ATtE waE

TEEAEEY WA o sidshs Good healthy
(Table 5)°14 mFj(lameness)< 3 532 90%= ©l4
AEAY Qlo] Aoy, A, B s7lA 1% PRty
AT ot} AEAR ] et B =AY I I
Eo] £3iEe] d8AY e o & DAske A
o=, ALY AT WA Q1OoH, AbHe] wlg] ot
7Fset FEo|tt. EAA(wounds on the body)= A
B, C &7gollA A9] Ho|R] Yd9kon}, 3 57 HE 10%
A= 29 107099He] & A7 Boioh 4 249
745 1070 o9 =2 &9 F/44A7t AA7IARL °]
78‘—?*‘: 54 Hobe B il #2ESC &) A7 F9

oz mHEH

o] %

Table 5. Comparison of animal welfare levels of
group housing system farms on “‘Good

healthy”
p
Good healthy / Farm type A B value
Normal walk 98.85 99.72 100 0.21
Lameness Asymmetric 1.15 0.28 0 0.24
walk
Unable walk 0 0 0 -
No evidence 90.88 98.57 89.49 0.77
Wounds on L5 han 10 g 30y 3 1050 074
lesions
the body
Mo-re than 10 0 0 0 ~
lesions
No damage 93.66 100 100 0.41
Vulva lesions Scab 4.82 0 0 0.53
Bleeding 0.76 0 0 0.17
QJZF ®H(vulva lesions)oll iRt =42 B, C %
& nolx) ggtor}, ABgolA 2] WA, nE
Z)E o] of 5% SEoT WA ol FAAS
oA Almx FEHIE & 5 St AsE9 AlRERE B, C
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FEEASES WS @31]-—‘: ‘8§85 Appropriate
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T HsHA] ek S, EXF e AET 10~207H
HolollA Agste] o7]4o] gol A=E JAS

= u i J—‘F‘
He PAsls A Asw

d ol EA4ef wii=E=

= O
g

A 579 HEE0] 73S 7 AT Hel 9 A2 5o
et AEFAE 7T Qe HoE Wk

Table 6. Comparison of animal welfare levels of

group housing system farms on
“Appropriate behavior”
Appropriate behavior / p
A B
Farm type value
Social No 97.22 1925 278 0.04
behavior Yes 278 80.82 97.22 0.6
Stereotypiesex No 86.37 82.72 8573 0.88
ploratory
behavior Yes 1363 17.28 1427 091
Without
withdraws 0 1919 3333 003
Fear human .W?t‘hdraws 0 67.84 0 071
initially
Withdraws 100 13.07  66.67 0.04
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Table 7. Comparison of environmental levels of
group housing system farms on
Temperature and Relative humidity

Type of °C RH, %

Farm A B C A B C
Peak 31.88 26.87 28.80 84.66 87.64 87.80
Min 19.82 147 1640 32.67 31.12 50.1
Average 2513 22.63 2457 70.74 68.87 86.67
Standard 182 164 144 966 841 642
deviation

Standard 002 002 002 011 009 005

error

S5 sl 55 (Table 8)= A 57 0.3+£1.82
ppm, B4 0.3+1.64 ppm, C&5°& 0+£0.48 ppmZE
Uetth g3leas FA7A oy 2 A= WAE
Zta glom, =/, RAY, 7FAAol o, skt &
A9} o] AaTt BEFE i fr]EC] uAFE
s Haff € of F= AGEH21], EAMFEY} EiA]
oA o 7[oETt 80%ZE oo R w2 HolH
F2 2HREo] Hojzl AlmoA wadcks 1t qlck
[22]. o] 23} A, B, C 5% B5F 354 57t vl
gt 2 ol T (LHE)E EAIARE 7|50 3

2 7hssta Jrkar weE)
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Table 8. Comparison of environmental levels of
group housing system farms on HS

HaS(ppm)
A B C

Peak 1.22 0.63 0
Min 0 0.24 0
Average 0.31 0.34

Standard 1.82 1.64 0.48
deviation

Standard 0.02 0.02 0.02

error

245 dHYolo] 5% (Table 9= A% 11.0+£4.06
ppm, B&% 11.0£3.02 ppm, C&% 21.0%£2.17
ppm °Jtt. &HF 7o EZ| gk dEYol, &

sheec HgMEgiEo] #2249 Ao By u
QIeHi6l

Table 9. Comparison of environmental levels of
group housing system farms on NHj3

NH;3(ppm)
A B C

Peak 21.03 12.05 24.08
Min 3.04 10.04 18.01
Average 11.04 11.02 21.01
Standard 4.06 3.02 2.17
deviation
Standard 0.14 0.09 0.12
error

2 guyolt A2 el B A Bl &
= o 2 o] drYotet 3L/ RHp4te] 2 AJA

Hr}23]. 3578 5 HEA AjkgelE 5] wEe]
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oA 5254 5% Al A W dEYoF v
25ppmP|te & JfA|St= o] et AR &
< BT Q57IECE B2 o A Wl it C
FANAE & 530l Blsf peak #ko] 24+0.1 ppm
2 =4 Uehd 20 R Hol Alm ] Tl gheFo] A%t
B&7gol sl =2 Fog wekdErh

TAAES 539 CO9) B Hlu= A5 400+264.57
ppm, B&% 700+£152.75 ppm, C&% 400+132.42
ppm= YETE Bs7d A Cedol vlsh A ekt
ou, 7159 ojilsleEA A2 1,000 ppm [24]0]
SR 3 5% BF AT olidigtA s E Hlth

o



El
L L

fill‘

AFH71&815] =52 #1234 A%, 2022

Table 10. Comparison of environmental levels of
group housing system farms on CO;

COx(ppm)
A B C

Peak 800.0 900.0 600.0
Min 300.0 600.0 300.0
Average 400.0 700.0 400.0
Standard 264.57 152.75 132.42

eviation
Standard 0.11 0.09 0.02
error

4, A=

2 Il ZEEA] o2 A A BEQ =,
23 34 £ 59 &40 gt 7| zAs2 duksd
% B84 54 FH|oke AR AlAEER oA
RE=o] B4 SRS vlwste] oy e A
HE AUt

6)) EE-J B2 & % F0|(Good feeding)ol 3G

E0 Al 3E2 A, B, C 5% oA 2
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