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Improving living conditions for the chickens in response to their natural needs is an important
factor in promoting their welfare status within the current farming system. This study aimed to determine
the effects of different floor materials and times of the day on the free-choice test results of 18 male -
KU Betong cockerels using four different materials (net mat, net mat with scourer, artificial turf, and tile).
The number of contacts with different floor materials chosen by the chickens during three different
periods over four consecutive test days (i.e. 10.00-12.00 a.m., 13:00-15:00 p.m., and 15:00-17:00 p.m.)
was recorded. The overall results showed that artificial turf was the most selected material (P<0.05).
The chickens had more active contact with the test materials during 10:00 a.m. to 12:00 a.m. than at
any other time of the day (P<0.05). The test days had a significant impact on the type of floor materials
selected by the chickens. This choice test results from the 1st to 3rd test days in this study were likely
due to a of novel object test -i.e. a fear test response to a particular unfamiliar new object for the
chickens. Afterward, the influence of fear may have diminished through experience, learning, and
adaptation from the 4th test day onwards. Most chickens preferred artificial turf as it appeared similar
to natural grass and potentially served as a main sign stimulus for triggering responses according to their
natural behavioral needs. Further studies on the effect of artificial turf provision on natural behavior
expression and farm bird performance may be beneficial in promoting their welfare status within the

current production system.
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Figure 1 Four different materials (A = net mat; B = net mat with scourer; C = artificial turf; D = tile)
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Figure 2 Experimental pen set up for a free-choice test with four different materials, randomly

allocated to each corner of the pen
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Figure 3 LSmeans number of frequencies (count/90 min) of birds chose each material in the d-days

of the test, with vertical bars representing standard error

2P Different values superscripts in the same day of the test denote significant differences

by Tukey-Kramer test (P<0.05), ns = not significantly different (P>0.05)

XY,z

Different values superscripts in the same set of columns (material) denote significant

differences by Tukey-Kramer test (P<0.05), ns = not significantly different (P>0.05)
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Figure 4 Lsmeans number of frequencies (count/90 min) during three periods of time in the 4-days

of the test, with vertical bars representing standard error

25 Different values superscripts in the same day of the test denote significant differences

by Tukey-Kramer test (P<0.05), ns = not significantly different (P>0.05).

*Y Different values superscripts in the same set of columns (periods of time) denote

significant differences by Tukey-Kramer test (P<0.05), ns = not significantly different (P>0.05).

32190iNaN1538

PINNANINAFEUAUTOULAUTOI I 4
Uszinnvesla wunlnwsadendldunung iy
waERNUINNILKUTEIRUBY 9 (WHUAIYIY AU
wSuledn uaznszidos) oradumssdnuasves
wiung e duTaniifiinuaaaranuundule

q Y

FUATIZY ARYARINURIGTTNTIRNINATMHUTO

fusuilivnaey fidsnaronisnszduuseglalunis
LLam‘wqamimiiwmasuaﬂﬁqﬂ (Moroki, 2020) Tng
wiuviguisadudinssdulanydesianansonsedu
anﬂiiumﬁmmzé’aL%Lﬁwﬁu (Merrill et al.,
2006; Moroki, 2020) Fa1u3UuUUY8IN1TUANS
WORNTIUMI1MT (Tancho, 1998) Adnaiuluanin
sssu@veslaUl (Gallus gallus) ¥DOANIBINNS

IAeN15AINAUNY Wi wazSyiyamuunaiagede

113



P5ANTIVYLATANASUIT NSRS 42(1): 107-120

55505 (Mwembe et al, 2014) YaurAin15AN®
983 Scholz et al. (2010) Fenui1 LldseuTidey
(Wood shavings) waztawlil (Lignocellulose) 110N

nsldunungLenlunsuanIngAnssunisIniay

v A

Aoy o1inntideevseiauliiluansssuvii

q

'
=

flennsadedleléing uasiliduiaiiyuaue (Shields
et al., 2005; Villagra et al., 2014) U8 n a1 N8l
FIGNUTT UHUNEWALNEINTONTEAUNGANTIUOW
duuaznginssusinisveslalduniu (Guinebretiere
et al., 2014; Shimmura et al., 2018; Kikuchi et al.,
2019; Sunanta et al., 2022) wanaibningAnssu
AuYeULKUTosi Ui duardnuazadefung
ss3umR Uedaseaudululdfagnseduliladiong
wanangAnssdsuiniifeadostunmsifinaainim
dnlusgauvisy

NHANIINAFBUNUTIT badnsidnlduruses
fiuluraadn (10.00-12.00 w) wnilan udidosan
PraFuduvesntsnaaoulduteiiliegluaniog

[

udsian1InuLedIwUaniui (Novel object) wag

(il

a =2 !

UAUTU Feonvdmalilnidldivunusesiutoy

o—S

nndrsia1vesnisnaasvluszezusn lelnil
Usraun1saliseuiuaznisusuiiliminauAuiy
wntu madlduiusesfiuasivdumussozinan
gosfuiinaaeu Felugradronadugranandila
ADINITHAAINGANTTUNIDINIT (Savory, 1980) 34
u"mza'awzﬂ,ﬁlﬂ'L%ﬁiﬁi?LLsiuiaﬂﬁuqaﬂ’jwszmLam%ﬁ"u 9
(FreUneuazindu) udedvinanisdanuivilila
WAAINEANTTULALINUY U FIWIAWAEIAY AU
Tuaninsssugrfveslavrasdingfnssumianwis
Junguuazldiandulnglunismeimslugiaia
fifiuas (Vajrabukka, 1995) Inedasdevesuasiidvdna

d1AYABFULUUNITUAAIDDNNIINGRANTINTIETY

]

(Time budget) vaslA WU A15AU A15AL N1561999

vidansiadeuly uagn1smeImns (Webster, 2002;
Sans et al,, 2021) @anmasany Wood et al. (2021)
wulaladngAnssunmsmeomsgstuludisnisisn
P9ITULINNTIGIWIAIUIBLAZIINEU W ULR e
Chielo et al. (2016) wuinlalifiAssuuuldesdase
agldnalunseengulaman Tngazuananginssy
N158U N9AY Uagn13MeIMITLUYEIRIaT 10.00 W,
1NNI17291387 13.00-14.00 1. FIINKANTNAGOU
Tuthsnatelifinsdldfuuiusosituos 019
wmxLﬂuﬂmﬁamwa”mﬂﬁ'egmmﬁqﬁu 1813
wdoulnanienisvirfanssuvesdnidnagd
Anuduiusarunsiugungfivesdsuindew lu
anmefienaligumgigsdniazyifanssusing q 1
AuoInisuoyad (Nimitsuntivong, 2016) Savory
(1980) nwa1u Inlifidsswuuydesdaseinagd
wgRnssunTmemsuarnsiun Ul uas
Frufuvesiu luvagidisnarsfuliliazuans
Waaﬂiiumﬁ’lﬁﬁaﬂaa Feluanmsssundlatninee
sinsoulurasdy 9 vostasie Tnsmanmeaouagmu
wulivedulsl vensslitrazuanangfnssuoiudu
Gafnindumn 9 2-3 Tulugasue (Tancho, 1998;

Shields, 2004) wamalLiuI1gI991U192L Ty

a

grvaanmnzaulunisiiudeyanaznaaeunisly
Usvlpaiiudusosituluowian satinnsdnwiieaiu
AsvadeULiusefiusongAnssunisldselovd
Tuuazrranawedliidsdussuumsnandinsdisnin

Usziiufivrauleainnisneaes fie svdna
AN U IUSNUBINTNADU NHANTITNARD
Fnuiladmsdlduiusesiuusasseinnluse wing
Sufl 1-2 wavoraandusudl 3 vesmsnadeudae i
AURULUTES Tunsdiildenavsiinsmovaussse
wiusesiulnidsafunisnaaeuaunga (Fear

test) lngian1snovausinadawlantuy (Novel

114



Journal of Agri. Research & Extension 42(1): 107-120

object test) anngaIAAnINAN NN LA BT
n1swasugunsal (Physical enrichment) vinliln
iaiﬁul,ﬂwia?qﬁﬂﬁl,l,ﬂaﬂimi (Tancho, 1998) Jones
and Faure (1982) s1euindelifeandayivaad
Linenuardmalimnfanisedeulnuaziifanssy
A9 9 WU WeRngsud159a (Exploration) Weeas lag
sssuvAveslifnagndrdeifinfivuazliduine
(Grigor, 1993) Fannsmevaustemunganels
dadrfinarnuansetaneldifinanuiunsyuun
(Jones et al., 1994) TugaSudureansvaaeunts
il dudusesiiuusiagssinnvesiioradunisdy
drsvfaudanin Tnednslidednnnuveuuas
N1SMDUALDIOAIIUADINITNIINGANTTY
nslidniflenaduiafudaiinsedu
Tugnnwindounen Wumsiiueuausovesdns
Tunsususadfudantantug Uones, 1986) 1rla
fisdluszuviiinaadugunsaiagdimadiman
fuvanludlddninguiidesuuvldiaiugunsal
(Jones and Waddington, 1992) Adler et al. (2020)
naaouaundluliidelaenisnsingiidaflsing
nulSlurennaasuidunian 2 uil/dUast naasu
madlndinguasliuazfutoyadaudunisii 1-a
Tne¥aaluldngudy wuinlafuuTdudhdudatog
wanludiiudumusseznaniinadeu Fsevsnaves
MsnageURitnTuiinadon1snevaLeIeAILNga
Tudwlanlmlanasdefimsmwuiiutesads adnals
Amunisannumnelulssifuilssewhdeain
susTaseds msdnwasadifunisvaaeuiidalena
Tl e evnandldfuunysesiufiunniy Tay

[
a (Y 1

fnnanrusaanulilunsnmasnialninnIsnaasu

'
Y a v oa

(6 T/ Uz llAAnAMUANTUA UL

q
v

Aneaauts1u nsndatilenaladuiaiuaausiunn

Fuuazuududnasdunstalenaliliteuiuas
USUAITI92ANARDNITHBUAUDIABEILS 1AL NS
WANIBNNIINGRNTIY Wadan1IzAIUNEIvaln
G a ¥ a = < 1
anassoinAuAuTy Feenalunaliliaiuise

'
Y Y U A

UsuddvasUanindwazinsuaningfinssudnsng
[fiuRunuszeaniinadey
n1snadauANgoUmsnadauuulilaen
saselunsnend wanslidiuinliineundauas
sgvanidsanindimfanlniinulussozusn Wold
lasudszaumsalnisiSeuuagnisusuimaeiinadily
uHusBIuINNT g IdeuiuRt ¢ Duduly
%QﬂﬂﬁﬁﬁqwqﬁmsmmwmauLLazL‘TJu?ﬁmauauaq
AOAIIUADINITNIINGANT T Faiu n1smageu
ANUTEUAITHSTEEIaNTER I lAUSURAuAnA1L

PIuNvANSMLUantulneuinnisneaausioan

D LD

a 1%

BNSWamIUNA? f’iqm%ﬁmstﬁu%@gaLLUUG}'aLﬁaa
3-5 U LazADIANLNNaTa I UN1SNAFUNINTUN

AUUTLNNVBINGRNTTUNNEITD
d3UNaN1339Y

Inuasdendduiat U uRg L guwaa@n
1INNILEUAIY1Y AeEsUledn waznselad e
Tugaaan 10.00-12.00 . tugeailanldwauses

NUNINAIIFALIBIDY 9 N1TNAADUATILTINUIN

a

BNSNavesiuInaaaulNanan 1SN LU WEUTDINY
Ya9lA IneluseninaTui 1-3 Y89n1snAaauNISUn LY

wHusoInuvedlnldun1snavausssedanlanlny
alaliAuae lnedugisilniseuiuazusuduiioli

'
a a

YPUAUAWSIUINTY T 4 vesn1snaaaulnnly

2Dv

wHung L guNaIainuInfge nan1saaeulunig

1 Y ! 1 Y A a [ [
naaoslluanglminug LLNu%Zy}']LVIEJZJWﬁ’]ﬁG]ﬂLﬂu’JﬁQ

115



P5ANTIVYLATANASUIT NSRS 42(1): 107-120

nlagauniniign wazaruisatuldduanasy
aelunsansaluiiuneniilndfealasinuizaune

ANABINITANNSITNIIRTBILALUSEUUNISIALS

Yorauauu
nsipilitugndsauddiyvesgUnsaiiata
viodunndeumelunen fezdudasddivihli
LAEINITOLAAINGANITUAIUAIIUADINTITAIN
s35umAle Femsinnsfnwnfinfuieatunanisly
WU L EUNAARNFONITUANIDDNNIINGANTTY
553UY1A UseanSaannisnds saudinansznu
Aenfusesunafidivinuazaueaduvedla e
wuan1stunisusuueaninaulueguesdng

Tuszuumsidedlmdulumundnatannndea’d

AnRNssuUsZNIA

o

VOUBUNTEAMDITY AT, Niinn TerSadan

a 3 aa

Alviduugdiaiunisdiasievideyanieaa

o ¢ o a

ware13138 A3 401509 Amal NatvayunuIde

9

[
= a

NRUSITARTL TaderdwusiaziwiAnsuduy
Uselpriifioninuauysaideturessuide uay
Y890UA NN TULANE198755U1INNEND A1ATYY
d9Una AUEINYAT UNIINEITELNYATAIENS
nsuMNIILAS IS1BANLazMINAeaa LRIy

neq B X
NIdeluased

LNE15D19D9

Adler, C.,, I. Tiemann, S. Hillemacher,
A.J. Schmithausen, U. Miller,
S. Heitmann, B. Spindler, N. Kemper and
W. BUscher. 2020. Effects of a partially
perforated flooring system on animal-
based welfare indicators in broiler
housing. Poultry Science
99(7): 3343-3354.

Altan, O.Z.G.E., A. Pabuccuosglu, A. Altan,
S. Konyalio8lu and H. Bayraktar. 2003.
Effect of heat stress on oxidative stress,
lipid peroxidation and some stress
parameters in broilers. British Poultry
science 44(4): 545-550.

Appleby, M.C., AW. Walker, C.J. Nicol,
A.C. Lindberg, R. Freire, B.O.O. Hughes
and HAA. Elson. 2002. Development
of furnished cages for laying hens.
British Poultry Science 43(4): 489-500.

Arnold, N.A. and P.H. Hemsworth. 2013.
Examining the usefulness of a Y-maze
choice method to measure the
preferences of laying hens. Animal
Production Science 53(12): 1283-1290.

Arnould, C., D. Bizeray, J.M. Faure and
C. Leterrier. 2004. Effects of the
addition of sand and string to pens on
use of space, activity, tarsal angulations
and bone composition of broiler

chickens. Animal Welfare 13(1): 87-94.

116



Journal of Agri. Research & Extension 42(1): 107-120

Broom, D.M. 1998. Welfare, stress, and the
evolution of feelings. pp. 371-403.

In Mgller, A.P., M. Milinski and P.J.B.
Slater (eds.). Advances in the Study
of Behavior. New York: Academic.

Chielo, L.I, T. Pike and J. Cooper. 2016. Ranging
behaviour of commercial free-range
laying hens. Animals 6(5): 28.

Dawkins, M.S. 1980. Animal Suffering: the
Science of Animal Welfare. London:
Chapman and Hall Press. 150 p.

. 1999. The role of behaviour
in the assessment of poultry welfare.
World's Poultry Science Journal
55(3): 295-303.

Duncan, l.J.H. 1993. Welfare is to do with what
animals feel. Journal of Agricultural
and Environmental Ethics 6(1): 8-14.

European Union. 1999. Council directive
1999/74/EC of 19 July 1999 laying down
minimum standards for the protection
of laying hens. Official Journal of the
European Communities Union
203(1): 53-57.

Grigor, P.N. 1993. Use of Space by Laying
Hens: Social and Environmental
Implications for Free-range Systems.
Doctoral Dissertation. University of

Edinburgh. 156 p.

Guinebretiere, M., H. Beyer, C. Arnould and
V. Michel. 2014. The choice of litter
material to promote pecking, scratching
and dustbathing behaviours in laying
hens housed in furnished cages.
Applied Animal Behaviour Science
155(1): 56-65.

Hemsworth, P.H. 2021. Cage production and
laying hen welfare. Animal Production
Science 61(10): 821-836.

Hemsworth, P.H. and L.E. Edwards. 2020.
Natural behaviours, their drivers and
their implications for laying hen welfare.
Animal Production Science
61(10): 915-930.

Jones, B. 1986. The tonic immobility reaction
of the domestic fowl: a review. World's
Poultry Science Journal 42(1): 82-96.

Jones, R.B. and D. Waddington. 1992.
Modification of fear in domestic chicks,
Gallus gallus domesticus, via regular
handling and early environmental
enrichment. Animal Behaviour
43(6): 1021-1033.

Jones, RB. and J.M. Faure. 1982. Open field
behaviour of male and female domestic
chicks as a function of housing
conditions, test situations and novelty.

Biology of Behaviour 7(1): 17-25.

117



P5ANTIVYLATANASUIT NSRS 42(1): 107-120

Jones, R.B., A.D. Mills, J.M. Faure and

J.B. Williams. 1994. Restraint, fear, and
distress in Japanese quail genetically
selected for long or short tonic
immobility reactions. Physiology and

Behavior 56(3): 529-534.

Kikuchi, A., K. Uetake and T. Tanaka. 2019.

Modification of furnished cages from
conventional cages for laying hens:
which do hens like a nest mat or a litter
mat for the nest area? Animal
Behaviour and Management

55(3): 117-124.

Kirkden, R.D. and E.A. Pajor. 2006. Using

preference, motivation and aversion
tests to ask scientific questions about
animals’ feelings. Applied Animal

Behaviour Science 100(1-2): 29-47.

Krivankova, T., E. Voslarova, V. Vecerek,

l. Bedanova, J. Blahova and J. Chloupek.
2020. Comparison of selected indices of
internal environment and condition of
laying hens kept in furnished cages and
in aviaries. Animal Science Journal

91(1): e13400.

Li, X., D. Chen, J. Li. and J. Bao. 2016. Effects of

furnished cage type on behavior and
welfare of laying hens. Asian-
Australasian Journal of Animal

Sciences 29(6): 887-894.

Mench, J.A., J.P. Garner and C. Falcone. 2001.
Behavioral activity and its effects on leg
problems in broiler chickens. pp. 152-156.
In Proceedings of the 6th European
Symposium on Poultry Welfare.
Zollikofen: World’s Poultry Science
Association.

Merrill, R.J.N., J.J. Cooper, M.J. Albentosa and
C.J. Nicol. 2006. The preferences of
laying hens for perforated Astroturf over
conventional wire as a dustbathing
substrate in furnished cages. Animal
Welfare 15(2): 173-178.

Moroki, Y. 2020. Impact of flooring type on the
sham dustbathing behaviour of caged
laying hens. Applied Animal Behaviour
Science 230(1): 105066.

Muangchum, S., S. Khumput., S. Yodprom and

J. Thiengtham. 2015. Behavioural
responses in free choice test with
different kinds of substrates for dust
bathing in hens using Y-maze. Khon Kaen
Agriculture Journal 43(1): 61-66. [in Thai]

Mwembe, R., D. Nkomboni, Z. Nengomasha,

G. Sisito and M. Kufa. 2014. Free ranging
indigenous chickens (Gallas domesticus)
seasonal time budgets. Livestock
Research for Rural Development

26(1): 1-8.

118



Journal of Agri. Research & Extension 42(1): 107-120

Nimitsuntiwong, W. 2016. Domestic Animal
Behavior. 2nd ed. Bangkok: Kasetsart
University Press. 673 p. [in Thali]

Sans, E.C.D.O., F.AM. Tuyttens, C.A. Taconeli,
A.S. Pedrazzani, M.M. Vale and
C.F.M. Molento. 2021. From the point
of view of the chickens: what difference
does a window make? Animals
11(12): 3397.

SAS Institute Inc. 2014. SAS/STAT® 13.2
User’s Guide, The Logistic Procedure.
Cary, NC: SAS Institute Inc. 4723 p.

Savory, C.J. 1980. Diurnal feeding patterns in
domestic fowls: a review. Applied
Animal Ethology 6(1): 71-82.

Scholz, B., S. Urselmans, J.B. Kjaer and
L. Schrader. 2010. Food, wood, or
plastic as substrates for dustbathing and
foraging in laying hens: a preference test.
Poultry Science 89(8): 1584-1589.

Shields, S.J. 2004. Dustbathing by Broiler
Chickens: Characteristics, Substrate
Preference, and Implications for
Welfare. Doctoral Dissertation.
University of California Davis. 300 p.

Shields, S.J., J.P. Garner and J.A. Mench. 2005.
Effect of sand and wood-shavings
bedding on the behavior of broiler
chickens. Poultry Science

84(12): 1816-1824.

Shimmura, T., N. Maekawa, S. Hirahara, T. Tanaka

and M.C. Appleby. 2018. Development
of furnished cages re-using conventional
cages for laying hens: behaviour,
physical condition and productivity.
Animal Science Journal 89(2): 498-504.

Shimmura, T., S. Hirahara, T. Azuma, T. Suzuki,

Y. Eguchi, K. Uetake and T. Tanaka.
2010. Multifactorial investigation of
various housing systems for laying hens.

British Poultry Science 51(1): 31-42.

Sunanta, V., S. Aunwiseta, J. Sornpichai,

A. Panyasak, J. Thiengtham and

S. Khumput. 2022. Difference of Nesting
Material on Preference Test and External
Egg Quality in Thai Native Breeder Hens.
pp. 323-389. In Proceedings of the
60th Kasetsart University Annual
Conference (Poster). Bangkok:

Kasetsart University. [in Thai]

Tactacan, G.B., W. Guenter, N.J. Lewis,

J.C. Rodriguez-Lecompte and J.D. House.
2009. Performance and welfare of laying
hens in conventional and enriched cages.

Poultry Science 88(4): 698-707.

Tancho, A. 1998. Poultry Behavior. Bangkok:

King Mongkut's Institute of Technology
Lat Krabang Press. 209 p. [in Thai]

Vajrabukka, C. 1995. Behaviour of Domestic

Animals. Bangkok: Kasetsart University
Press. 458 p. [in Thail

119



P5ANTIVYLATANASUIT NSRS 42(1): 107-120

Villagra, A, I. Olivas, R.L. Althaus, E.A. Gomez,
M. Lainez and A.G. Torres. 2014.
Behavior of broiler chickens in four
different substrates: a choice test.
Brazilian Journal of Poultry Science
16(1): 67-75.

Wall, H. and R. Tauson. 2013. Nest lining in
small-group furnished cages for laying
hens. Journal of Applied Poultry
Research 22(3): 474-484.

Webster, A.B. 2002. Behavior of Chickens.
pp. 71-86. In Boston, M.A. (ed.).
Commercial Chicken Meat and Egg
Production. Berlin: Springer.

Wood, B., C. Rufener, M.M. Makagon and
R.A. Blatchford. 2021. The utility of
scatter feeding as enrichment: do broiler
chickens engage with scatter-fed items?

Animals 11(12): 3478.

120



