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College of Animal Life Sciences, Kangwon National University

Summary

This review was performed to investigate the current researches on the welfare of rearing
environments system in farming chicken, including stocking density, perch, housing system and
research trend. The investigation indicated that most of the developed countries took much efforts
into making appropriate regulations to improve the welfare of rearing environment about broilers
and laying hens, particularly more parts in laying hens. Recently the regulations have varied a lot,
to be more detailed than before. Moreover, some regulations give valuable suggestions to improve
well-being of poultry industry such as additional facilities. Until now it has been known, the
quality of the products will improve and the income of producers will increase along with the
improvement of welfare. Therefore the relevant agencies and organizations can strengthen the
belief of consumers especially the competition is so fierce today.

In conclusion, improvement of poultry welfare should be carried out in the real situation and
international trends to create the appropriate rules such as professional consulting and training.
(Key words : Welfare, Chicken farming, Rearing, Environments)
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g FAEe vt HA Fotele FAR WE BFEoE Qg H IudAE EX
2R @A F& TERS GAdARE W g2 el DA AlA] ARHAS g
Ay HaE7h FolAa e AAett 3 AW thdA AFFAI LR o ® ko] o
(f, 2007) etk

A 1999d FaHEH Fof A= 9 webA, B FA (Review)ol A= A S
U BEEA ko] UiE] X Sow =9sly] Q4o wE FEEAF FAA 2] #Ht
Ak Al=TE UL, 1 BEe FEY 5A 0 w9 AdFd%EE THORE AR vt
of thet B35 ek whale] dasirta Fs
ok olF T xokEol *37%41 A 2het 22 T (Stocking density)
o (Veissier 5, 2008), @5 xoF
of Wit AR 2o 71%E el B AgRED Fold AE WA A
AQ FAE AT ATEAE 84, AMS, AP A= ge] a8 @elE 2 (Rice$) Bostford,
&, ¥ g SFd 33 AE AP 92507 A} AR b zpolo] e}
ek olg e Fa adld wE A= FE )9 kst JERY (Scahaw, 2000), 24
E2o A 53] A AirIEdd gig AFE of A ASEdEe fE 2e Sy
WA BAFEE AT MEZE 7S 7t el 9ot o]g st #AAE iR A}
#3ta ¢l A Aot} (Beaumont 5, 2010). PEo] A U“:7} FEEA QoM 73

A F=HAE = 7Y VIEE o adolgte AR #AS z2HAl B9
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W, FHAT EVIME 200600 d 195E A 9t ztae] AN A] FAE 7]ELS o}
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oA AHFE wASAIL, A9 A= b kgmlom AFEon, FHdAAME 2242
DA Aol /\]-‘Dr AREA, SAF2I0M kgm’2 7F F7hg 73] el o] Aol
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Table 1. Stocking density of welfare standards for broiler

Item DEFRA" (UK) HFAC” (USA) NCC” (USA) European Union
The forwarding at Less than 22kg : Each country is
. . . 32.8 kg/m .
the time of This density different.
. . N Less than 2~2.5kg : . .
Broiler | maximum density is |allowance must not 2 Europe is a typical
34 kg/m” from exceed 30 kg/m stocking density of
18-3.0k More than 2.5kg : 2942 ke/m?
©720XE 42.9 kg/m’ &
" Department for Environment, Food and Rural Affairs.
» Humane Farm Animal Care.
? National Chicken Council.
Table 2. Stocking density of welfare standards for laying hen
Item | RSPCA" (UK) | DEFRA® (UK) | HFAC” (USA) | UEP? (USA) KOREA

The stocking
density must
Laying |not exceed 9

hen |laying hens per
m’ of usable
area

than
bird

2
cm’/

General laying
cage :

laying cage :
more than 750

In the single
level house, a

more minimum of
550 cm¥/ 0.14 mbird Requires a
Improved n;ust be minimum space

bird

behavio

allocated to
allow normal

of 0.2 m*/bird

r

According to breed
is different. The
standard is Within
6 birds/m’ and
recommended
density is less than
4.5 birds/m’

" Royal Society for the Prevention of Cruelty to Animals.
2 Department for Environment, Food and Rural Affairs.

» Humane Farm Animal Care.
9 United Egg Producers.
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A1 (FANA 5 ()7
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5, 2006).
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1997; Hall, 2001; Febrer &, 2006; Lewis®t
Humnik, 1990), ¥o}d A FFS vEbdnt
3 Bk vl Q) (Kestin 5, 1992; Garner,
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319 tH(Cordiner®} Savory, 2000). ©]¢} -A}sk
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T 25~41%% AdelA Bye
5] W 1 o B2 AR Hule Ao
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Table 3. Perches of welfare standards for laying hen

Item | RSPCA" (UK) |DEFRA” (UK)| HFAC” (USA) | UEPY (USA) KOREA

The horizontal
distance between
the perch and the
wall must be at
least 20 cm.
Perch space of
not less than 460

Laying
hen

floored area.

At least 20% of
perches must be
elevated above |Perches must be | Perches must have
Perches must |the adjacent
be provided at |floor space to |minimize fecal |distance of at least
not less than |allow hens to |fouling of birds, |30 cm between

positioned to a horizontal

P . 15 cm per bird.| avoid aggressors,| feeders or them to be counted
cm” per bird must] .
. but low enough |drinkers below. |as perch space.
be provided on to prevent
slatted or mesh . ‘p
injury.

" Royal Society for the Prevention of Cruelty to Animals.

2 Department for Environment, Food and Rural Affairs.

) Humane Farm Animal Care.
9 United Egg Producers.
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mP24
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Drinking Feeding Preening Resting

Behavior

(kanji Matsui 5, 2004)
1. Mean time spent on behavioral
activities per hen in cages with or
without perches during, 23 hours
(09.00-08.00 h). C, cages without
perches; P24, cages with perches
all day; P13, cages with perches
from 19.00 to 08.00 hours; P9,
cages with perches from 19.00 to
04.00 hours. Means with different
superscripts are significantly different

(P<0.05).

AT A= FrolF (p<0.05)Q] Aol 7F B
o]x ¢gkottt HAEFL Fig. 2014 F71o
T 24X 7 A Al A el g AR
BT} §94 p<0.0) 02 A e oL
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Fig. 2. Mean locomotor activity changes in cages with or without perches during the
light and dark period. C, P24, P13 and P9 : see Fig. 1. Dark bars indicate the
dark period.
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=FFEen, 13417 A ATl tx
TS 9ARE AR Bk oA (p<0.01) &
2 52 Bges Yehrl e sl

At A AE! (Housing system)

4
rlo
>
ot

TEEZAN W AR
R Soly %7 T
A% #FS KT (Pohle?}t Cheng, 2009b).
2ol A wll 2] Al o] A] (Battery cage)
A AAA SR FAL U= FA
g HAeA BE =AS
t} (Dawkins &,

o 4
o2 i“
2 =
S
S
o
fit

utit)

oF7]1 A
2004). wEbA, o]
= D‘rxl A Aike] Zzjo] opd
B oS M3de AnAE9
o} oiii‘ﬂriﬂ a5 AAE wrom
H A ©]A] (Furnished cage) &= ©] —‘7]-6}
A e ARtk w=W YTl
el FolA e HAE HANES
sto] A A]stal 9l o™ (California, Illinois and
Washington), 2572 7 SJEEFE= A3
Al FAHE FEgAe] BA7M =S
AAste] Al e o RN Hw 5 Az
o Ao BAY FAMAL =& Y A
Fd H5A ASAEES AY Fol dn
(Table 4%} 5).

A ATASO oa T A Az
gEo] ArEa e, 7 JAES ol
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ﬁ
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o Mo > B 1o qglo

o
Ofr

0
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=

S
g %
>r=

nr_?d

i

o

- & o
L 4 oz
Emf_

iﬂ.ﬂ

WA 2o e A5

3l 3o wel JekS ¥kl (Hansen, 1994;
Cunningham®} Mauldin, 1996; Dawkins &
2004; Tauson, 2004; Hester, 2005; Mertens &,
2006), ol A5 Abolell A 4] A o] A
= AdA gEo HQTH ilh—ﬂ e g
gl AFeRdS Al E S 24 (Lindberg®} Nicol,
1997; 1999;

Newberry, Cordiner@}  Savory,

2000, WPE PANEES AT 4G A
g AdgEs dedn doa @

(Farm animal welfare council, USA, 2007).
Pohle¥} Cheng (2009b)> wWlE 2]<} HY
Aol A7} 30, 40, 50F ] AbeA A%
o] v A= PSS 2AISI =, Table 6
oot o] wiE A A A ZE#HA®E
A% BAFOR ¥ BYYES wYw
30-40F 24 FUF A AbEe] 44 A
ol FOH (p<0.05) 0% B B AE A
H| 5} o1}, ¥k Johnson G (1998)2 WHALE
o Aol MM AAARE] T Bl ZwlET
al Eﬂfﬂ‘iit} 015— Ahci;é:" TE 2E )
AE A =
GRS Et}i‘r gepAlE Aow wdd
50F ol AU Aol A= wiE gl Al o] A
o seddsol o)A (p0.05)o® T
A vEbsEd ols FAdEoR FEEH,
2EY 2] AR o]ojzxltdal gt} (Duncan
3} Wood-Gush, 1972). “18{u} T} ol A
AN 2 e REYRoA Y wE

Table 4. Free-range of welfare standards for broiler

Item

HFAC" (USA)

Chickens kept in free-range systems must have access to the range by 4 weeks

Access to range |of age and for a minimum of 8 hours each day except when the natural

daylight period is less.

Exits

Each exit area must be no smaller than 46 cm high and 91 cm wide to allow
the passage of more than one chicken at any one time.

Shade

In warm months a shaded area must be accessible that has sufficient space that
the chickens do not have to crowd together. (thereby risking further heat stress.)

Y Humane Farm Animal Care.
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Table 5. Free-range of welfare standards for laying hen

Item RSPCA" (UK) HFAC? (USA) KOREA

If the dust-bathing
environment for free range

Popholes must be opened
no later than 9am and

hens is only provided Laying hens kept in
closed at dusk, unless bad Y P ying P
Access to . outdoors, the hens must free-range systems must
weather or veterinary . . .
range have access to this area have continuous daytime

advice dictates that such a
procedure cannot take
place.

for at least 4 hours every |access to the range.
afternoon, weather
permitting.

Hens kept in free-range
Each pophole must be at |systems must have

least 450 mm high and 2 m|sufficient exit areas

Exits wide to allow the passage |appropriately distributed
of more than one hen at a |around the building to
time. ensure that all hens have
ready access to the range.
The stocking rate must not |In systems where birds are | The stocking rate must not
exceed 1,000 birds per primarily managed on exceed 2,500 birds per
Area hectare of range available |range, the minimum space |hectare of range available
to the hens over the flock |required is 10 m’ for every |to the hens over the flock
life. bird. life.(Less than 4m/bird)

" Royal Society for the Prevention of Cruelty to Animals
? Humane Farm Animal Care.

There must be at least 1
pophole per 600 birds.

Table 6. Effects of housing conditions, battery cages versus furnished cages, on various
behaviors in laying hens
(Pohle¥} Cheng, 2009b)

. Battery cages Furnished cages
Behavior

30 wk 40 wk 50 wk 30 wk 40 wk 50 wk

Feed 28.40B 16.5"¢ 23.4%® 42.8" 35.1° 33.7

Drink 8.0 7.7 8.1 12.7° 43° 8.6™

Walk 24,744 15.6™ 10.5° 8.6° 13.2 8.0

Preen 18.9 16.9 10.5° 20.8 13.4 17.8°
Exploratory pecking 3.3° 1.7° 7.5 2.2 1.5 2.2°

b Significant difference seen within the same housing treatment (p<0.05).
AB AC Significant difference seen between the battery and furnished cage systems (p<0.05).
" Data are presented as mean.

o] BT FUtet Aol vty B 2 A9 glRE NS A JAY AEE
1E 7% AT (Blston &, 2000). Singh 5  AFSE AoZ YElWta, HAF AEHe
(2008)> AtgkAle] QlojA Alo]A] H FAF FRF AR o= Holl= AL vieE 2AY
AbSo]l AbEAl #Ee] mA = G e @R = dFo] 35%= 7P A B
A8kl Fig. 364 BW Aol A7+ AHAL EX] HEZ ALEHE EtdE
= 7193E 2 QqAaEo] A7 41%, 2% 02 15% AEE 1% el AlolA Ag T
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Table 7. Mechanical properties of the left tibia from hens housed in different production systems
(Newman3} Leeson, 1998)

Day Treat" Force Stress
C 193.4° 179.6
0 A 257.1° 207.0
C 207.1° 208.4%
10 A 274.6" 234.2°
CA 192.8° 188.8"
C 201.9° 181.9°
20 A 242.1° 218.7°
CA 259.3° 224.4°

** Means within columns and days with no common superscript differ significantly (P < 0.05).

Y C = Birds housed in battery cage system, one for four birds per cage. A = Birds housed in an aviary system,
with litter floor, perches and nesting boxes. AC = Birds housed in a battery cage system, then moved to the
aviary housing unit for the specified period of time.

(A)oll A o ﬂtémﬂﬁ %M(p<005)0

45 I Cages
40 - B Floor pens 2 2o AuE yggylon FAo|X oA H
?jﬁj A2 SAR xaa%(cmmt 109 %ol =
82 Aol ATk FAS e T RS
Ex- e oL, 209 B3 Fels A AT
g st g AolA ATl wskel feld
5% (p<005)°% E& ¥ AEE nolth Fnd
° 0+ o7 ~EFYAE AFHNA] 109 o]THEH &
%\@‘\ & @S %"\‘((0@& & ® @ ] A (p<0.05)¢] o] 2 UElHILh o] A
Cenaviour Ho g ApgAzulel] weh 24 SA A4
(Singh =, 2008) %0 FFE WA, @7k A Re
Aorw 37 A4 4FL vAE Ao

S|
Fig. 3. Percentage of time spent on different i
behaviours in cages and floor pens, =
measured by instantaneous scan
sampling (NB-nest box usage; CB- —4 =
. = [—
comfort behaviours).

wh o Uehdeh mebd, 2, 28 5 A4 Sdsl 2 7w SEgEely
AT NN KA ARA AP A AAAY G AL e
QB wdol wgomM AoA Agel AW 1T AFALEE FHOR FAA
SO e HARHOE WD, Newmn A3 AFEFl ojetel ww - Bels) w5k

=

N

| B AR o] AbebAle] = (1) 57 & A4 fAEAY wekst
| VA= el el A-etalisEl, Table A YehlH, B SR Ao A
74 = AolAAR T (C) Buh FARAZ T Aol Bt & =F07] 98t m¥shal

d o
} Lessson (1998)2] RHaloA = wjggAle] o} dF F5 59 AxFoA] nfdx i 9]
|
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