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Effects of floor type and hanging type environmental enrichment on the
behavior of growing pigs

Doo-Wan Kim, Young-Hwa Kim, Ye-Jin Min, Dong-Jo Yu, Yong-Dae Jeong
Swine Division, National Institute of Animal Science, Rural Development Administration
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Abstract Animal Welfare is spreading throughout the world, but remains weak in Korean swine farms. Therefore,
the aim of this study was to identify the effect of floor type and hanging type environmental enrichment on the
behavior of growing pigs under the traditional feeding environment. A total of 45 crossbred pigs
(YorkshirexLandracexDuroc; average weight, 33.35+5.5 kg) were assigned into three treatments consisting of control,
hanging type(T1) and floor type(T2) with three replicates in semi-slurry pen. The hanging enrichment was suspended
at shoulder height of the pigs, and the floor enrichment was fixed in the center of the pens. Growth and cortisol were
estimated at the end of the experimental period. Behaviour patterns were analyzed on the first and eighth days after
starting the experiment. Growth was not differed among control and treatments. However, cortisol was decreased in
T2 compared to control(25.28 vs. 46.75 ng/mL; p<0.05). On the first day, movement and aggression were lower in
both treatments than in control(p<0.01). On the eighth day, time and frequency of playing action were increased in
T2 compared to T1(p<0.01) and both treatment groups showed more active behaviour than control(p<0.01). These
results suggested that the enrichment may meet the natural action requirement of pigs. Therefore, our data can be
utilized as basic information for welfare with environmental enrichments in farm animals.

Keywords : behaviour, cortisol, environmental enrichment, growing pigs, welfare

#2154 ATAHAGHAINE: PI01198002)S] A9l 93] ool Ad
5 SEAER TASWRGN ARATA 34 AL 5 ol Fol R4

Corresponding Author : Yong-Dae Jeong (National Institute of Animal Science)

Tel: +82-41-580-34487 email: yongdaejeong@korea.kr

Received September 29, 2017 Revised October 17, 2017

Accepted November 3, 2017 Published November 30, 2017

" e

282



~,

T ~Ef AR #8545 Y

o}
ﬁo
i
il
N

o}J

ME

EAL A%

=
T

o

e Hl5

=
=

HA A=l

9

1

A
<l

=l A
1215 8o

4o A SlT2].

ol AN “FEe] TP A A7 5 FREA )

=52 91 3] (Farm Animal Welfare Council)ol| 4] 1993

1 EAbutere] Rk

171 93

S

o
aLr

i

2

L

T

™ FRelA

HEws Seje] 2o do

o}J

2

1}

e} ol F

2

2}
type

=
=

i

K
pal

(T2)

L

o
hanging

enrichment device, (T2) a floor type enrichment

device

el
(T
enrichment, (T1) a
2. M=z 3 W

E

=

©

semi-slurry pen for pigs. (C) customary breeding

without

RS

Fig. 1. Image and location of experimental enrichments in

o, e, 2
nxBeA Zefe P29 EAlA AL}

9]

gl

7,

A

T

5

1], S-2lutetel

A

of AHAS} A

Fol El= Alsate]

A

[e]

5]

A
=

=

=

%], 201439

L
L

35a7

A% o

.
s

T

Adads 4

o

[

L

T

o

L

A

[e]

o
=

=

Azt =, 20131 39]

o] o]o}4
A9 &

A szl i 37 8
HZz

A ] Abzel o

=

=

X

=

7
45
s

ol

HE=THC), A

A

T

Epis

3L

o

=

I 2(YorkshirexLandracexDuroc; i |5, 33.35+5.5
=

ofp

o, (%)Y AFL =
AZ, A2 01§ 5 FREAZ

=
=

Als A2
HEETDoIM AT 39k,

kg)

N
|

ﬁo
B

0

w
=
lod

d

Z
Tl
=

el
Aol Astel A9 o) Eolol WA hRgtor T2

B 39

[e]

R

F CHFigure 1). A9 20179 69 142 32E]

317 B Z&(Circular silicon material enrichment, Korea)
o

(Bite-Rite, Ikadan System, Denmark)

o] 114

283

o

o]

A% 3

=
-

Jeld oz Aezdr)sel
EREER

o]

= X
=

7]%5°] w4

o, Bxw vAlE AR

I A 71sk g2l wg- %
8 AA6,714

=

18], A
=

l

[¢)
H

u}
T

]

L2y
e}
s

o] TH5].
z

E
T



A Eerel=EA] Asd AUE, 2017

649 27474 & 1445t FaAstAnh

AdAE e FHFAASY HEEESE9
Zhel =gl ABATE AR7IZESE el w
A7) ) e BAAAA2E EALOA AEEEA
Atg B =2 2 EA J2sH sAth Al ERS 3.1
mx3.4 mo|r Hheke] 70% A2 Eol 30% ZehiE
=% semi-slurry peno 2 FAF o] Uk

=
o

Lo

3]

E=)

ro
it

1.

R

ol A 242} glolz 254
Aol G £48 F AARE,500 pm, 15%,
th A% FEE £42 ELISA
kit(CSB-E06811p, Cusabio Biotech Co. Ltd., China)&
o] 83te] Z4FaL FA2 A FAL A A WY

of F=sto] dAIsk3

2.3 HESZAL
YT AR A7 =l el digital

camera(XIAOYI, YI Action Camera, China)E |3}
of ARNAl 296 8U Aol o 10A15-E A 64]
7R BAITHERE A& o A AFS B 9 FHole}
ATk FAIE] NAE FHEE A HA HeE

2%e] 5 29lol sheba), Wk, 444 A ol 3
SERET
SRR

Table 1. Behavior types of pigs
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Behaviour name

Description

Drinking water with a head in the water drinker, or similar action
Eating the feed with a head in the feed hopper, or similar action

Biting the tail of another pig by mouth or pulling and pulling on the tail

Drinking

Feeding

Inactive Motionless

Fighting Biting aggressively with another pig

Treating heading or pushing with another pig, or similar actions
Playing Biting or sucking toys with mouth

Activity All actions such as walking or running

Explore the barn Behavior such as sniffing, sucking, chewing

Belly nosing Putting nose in other pig’s belly and smelling or pushing
Interaction with nearby barn All social behavior with individuals in nearby barns
Tail biting

Excretion Defecation and urination

Other social activity
Other Other unlisted activity

All social activity not listed
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Table 2. Effect of environmental enrichment devices type

on growth of growing pigs (n=45)
Items, kg C TI T2 SEM P value
Initial BW 3335 33.35 3335 0.81 0.99
Ending BW 47.59 48.58 47.98 0.84 0.89
Weight gain 14.24 15.23 14.63 0.28 0.36

Values are mean. C, no enrichment device; T1, the treatment group, as
these pigs receive a suspension type enrichment device; T2, the
treatment group, as these pigs receive a bottom type enrichment device;
SEM, standard error mean.
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Table 3. Effect of environmental enrichment devices type
on cortisol concentration in blood of growing

pigs (n=18)
Items, g/mL C Tl T2 SEM P value
Cortisol 4675 31.03" 2528 3.82 0.048

Values are mean. C, no enrichment device; T1, the treatment group, as
these pigs receive a suspension type enrichment device; T2, the
treatment group, as these pigs receive a bottom type enrichment device;
SEM, standard error mean. “* means with different superscript in same
row differ below 0.05 of p value.
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Table 4. Action duration and frequency of behaviour at the first days after provide of environmental enrichment devices

to growing pigs (n=15)
Behaviour name Action duration, seconds per hour Action frequency, no. of time per hour
C Tl T2 SEM P value C Tl T2 SEM P value
Drinking 123.23 134.20 173.18 25.34 0.69 0.65 2.08 0.48 0.28 0.42
Feeding 262.53 373.20 298.08 45.49 0.60 2.49 8.80 1.54 0.46 0.21
Inactive 1966.61 1788.12 1906.71 106.80 0.79 7.98 2.44 7.49 0.49 0.06
Fighting 703.87" 139.29° 237.21° 64.05 <0.01 1.15 2.04 2.98 0.56 0.60
Treating 1044.40 365.07 336.24 175.70 0.13 0.23° 0.44° 1.58° 0.33 <0.01
Playing - 258.69 398.99 64.35 0.27 0.00° 10.00° 3.74° 0.90 <0.01
Activity 47303.00" 332.11° 299.16° 30.02 <0.01 8.17 0.00 11.90 1.19 0.25
Explore the barn - - - - - 0.00 0.00 0.00 0.00 1.00
Belly nosing 823.60 - 102.60 0.00 0.32 0.05 0.04 0.05 0.05 0.55
Interaction with nearby barn - 95.20 - 0.00 - 0.00 0.04 0.00 0.04 0.43
Tail biting - 148.80 - 0.00 - 0.00 0.16 0.00 0.08 0.43
Excretion 123.34 145.30 164.28 26.07 0.53 0.32 0.64 0.19 0.15 0.66
Other social action 174.15 235.29 165.42 40.16 0.46 0.37 0.00 0.48 0.19 0.41

Other - - -

- - 0.00 0.00 0.00 0.00 1.00

Values are mean. C, no enrichment device; T1, the treatment group, as these pigs receive a suspension type enrichment device; T2, the treatment

group, as these pigs receive a bottom type enrichment device; SEM, standard error mean.

below 0.05 of p value.

*” means with different superscript in same row differ
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Table 5. Action duration and frequency of behaviour at the eight days after provide of environmental enrichment devices

to growing pigs (n=15)
Behaviour name Action duration, seconds per hour Action frequency, no. of time per hour
C T1 T2 SEM P value C T1 T2 SEM P value
Drinking 115.99 115.85 118.61 9.72 0.40 1.16 1.00 0.68 0.22 0.25
Feeding 502.65 484.95 377.57 55.83 0.06 2.84 224 3.28 0.43 0.23
Inactive 1735.60 1987.94 1792.80 95.05 0.09 10.00°  8.72° 7.44° 0.43 <0.01
Fighting - - 66.30 1.7 - 0.00 0.00 0.08 0.06 0.14
Treating 73.60 - 1785.60  20.20 0.12 0.80 0.00 0.08 0.06 0.37
Playing - 32391° 925.12"  77.55 <0.01 0.00° 1.40° 4.32° 0.45 <0.01
Activity 273.80 260.36 23831 19.59 0.22 8.28 7.80 10.04 091 022
Explore the barn - - - - - 0.00 0.00 0.00 0.00 1.00
Belly nosing - 64.60 - 0.00 - 0.00 0.04 0.00 0.04 0.37
Interaction with nearby barn 139.40 - 746.60 0.00 0.32 0.04 0.00 0.04 0.04 0.61
Tail biting 301.20 55.80 0.08 0.00 0.00 0.06 0.14
Excretion 201.90 78.40 160.48 30.25 0.07 0.16 0.12 0.32 0.09 0.24
Other social action 278.07 172.30 31545 71.83 0.90 0.48 0.36 0.32 0.14 0.97
Other - - - - - 0.00 0.00 0.00 0.00 1.00

Values are mean. C, no enrichment device; T1, the treatment group, as these pigs receive a suspension type enrichment device; T2, the treatment

group, as these pigs receive a bottom type enrichment device; SEM, standard error mean. ™™

below 0.05 of p value.
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