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ABSTRAK

Abstrak daripada kertas projek yang dikemukakan kepada Fakulti Perubatan
Veterinar untuk memenuhi sebahagian daripada keperluan kursus VPD 4999 —

Projek llmiah Tahun Akhir.

KESAN LANTAI KONKRIT DAN LANTAI GETAH ANTI GELINCIR
PADA BEBERAPA TRAIT TINGKAHLAKU DAN TAHAP TEGASAN
LEMBU JERSEY
Oleh

NUR RAIHAN AB RAZAK

2015
Penyelia :  Dr. Wan Mastura Shaik Mossadeq
Penyelia Bersama : Dr. Siti Zubaidah Ramanoon

Dr. Tengku Rinalfi Putra Tengku Azizan

Lantai getah telah digunakan oleh peladang di ladang tenusu di negara-negara
Barat kerana kelebihan dari segi pengeluaran dan kesihatan kuku berbanding dengan
lantai konkrit. Tidak banyak yang diketahui tentang kesan lantai getah pada ciri-ciri
tingkah laku dan tahap tegasan pada lembu tenusu. Oleh itu, kajian ini bertujuan
untuk membandingkan kesan lantai konkrit (CF) dan lantai getah anti-gelincir (RF)
pada beberapa ciri-ciri tingkah laku dan tahap tegasan lembu tenusu dari baka jenis
Jersey. Tiga puluh ekor lembu masing-masing dari ladang yang menggunakan

lantai getah (n=15) dan lantai konkrit (n=15) dipilih berdasarkan umur, laktasi dan



baka yang sama iaitu semua lembu berumur 5 tahun, berada pada laktasi yang kedua
dan dari baka jenis Jersey. Sistem pengurusan pemakanan lembu di kedua-dua
ladang tersebut adalah sama. Kekerapan tingkahlaku berdiri, berbaring, berjalan,
makan dan minum diperhatikan dan direkod menggunakan ethogram sepanjang
tempoh pemerhatian selama 2 jam setiap hari selama 9 hari. Pemerhatian dijalankan
dari pukul 9 pagi hingga 11 pagi untuk ladang lantai konrit dan pukul 12 tengah hari
hingga 1 petang untuk ladang lantai getah anti-gelincir. Sampel darah diambil dari
kesemua haiwan yang dikaji pada hari kesepuluh dan dianalisa untuk beberapa
parameter hematologi. Kekerapan tingkahlaku lembu berbaring, berdiri dan berjalan
ternyata dipengaruhi oleh jenis lantai (p<0.05). Bilangan lembu berbaring adalah
lebih tinggi dalam RF (10.1+0.5) berbanding CF (3.9+0.3) manakala bilangan lembu
berdiri dan berjalan adalah lebih tinggi dalam CF (masing-masing 13.8+£0.2 dan
7.6+0.4) berbanding RF (masing-masing 8.7£0.5 dan 5.1+0.3). Tingkahlaku makan
tidak dipengaruhi oleh jenis lantai kerana tidak ada perbezaan yang signifikan di
antara RF dan CF dalam tingkahlaku ini. Terdapat perbezaan yang signifikan antara
RF dan CF dalam kiraan neutrophil, kiraan limfosit dan kiraan monosit (p<0.05)
dimana CF mempunyai neutrophil lebih tinggi dan kiraan limfosit lebih rendah
berbanding RF. Lantai jenis CF mempunyai nisbah neutrophil kepada limfosit yang
lebih tinggi (p<0.05) berbanding dengan RF dimana nisbah neutrophil kepada

limfosit yang tinggi dikaitkan dengan tekanan fisiologi.

Kata kunci: lantai konkrit, lantai getah anti-gelincir, lembu tenusu, tingkahlaku,

tegasan
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ABSTRACT

An abstract of the project paper presented to the Faculty of Veterinary Medicine in

partial fulfilment of the course VPD 4999 — Final Year Project.

EFFECT OF CONCRETE AND ANTI-SKID RUBBER FLOOR TYPES ON
SOME BEHAVIOURAL TRAITS AND STRESS LEVEL OF JERSEY COWS
By
NUR RAIHAN AB RAZAK

2015
Supervisor : Dr. Wan Mastura Shaik Mossadeq
Co-supervisor : Dr. Siti Zubaidah Ramanoon

Dr. Tengku Rinalfi Putra Tengku Azizan

Rubber flooring has been used in dairy farms by farmers in the Western
countries because of its advantage in terms of production and hoof health compared
to concrete flooring. Little is known about the effect of rubber flooring on the
behavioral traits and the stress level of dairy cows. Therefore, this study aimed to
compare the effect of concrete flooring (CF) to anti-skid rubber flooring (RF) on
some of behavioral traits and stress level of Jersey cows. Thirty dairy cows from two
different farms that uses anti-skid rubber flooring (n=15) and concrete flooring
(n=15) were selected based on their age which is 5 years old, in second lactation and

of Jersey breed. Both farms practice similar feeding management system. Behavior
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of these cows such as standing, lying, walking, feeding and drinking was observed
and recorded using an ethogram for a period of 2 hours daily for nine days.
Observation of the behavior was done from 9 am until 11 am for the farm equipped
with rubber flooring and 12 pm until 1 pm for the farm equipped with concrete
flooring. Blood samples were collected from these animals on the tenth day and were
analyzed for some hematological parameters. Frequency of cows lying down,
standing and walking behaviours were significantly (P<0.05) affected by the types of
floor. The number of cows lying down was significantly higher in RF (10.1+0.5)
compared to CF (3.9£0.3) while the number of cows standing and walking is
significantly higher in CF (13.8+0.2 and 7.6+0.4, respectively) compared to RF
(8.7£0.5 and 5.1+0.3, respectively). Feeding and drinking behaviour were not
affected by types of floor as there was no significant difference in these behaviour
between RF and CF systems. The neutrophil count, lymphocyte count and monocyte
count were significantly different between RF and CF farms (p<0.05), ) where CF
farm had higher neutrophil and lower lymphocyte numbers than RF farm. The CF
farm had higher neutrophil to lymphocyte ratio (p<0.05) compare to RF farm where

a high neutrophil to lymphocyte ratio is often associated with physiological stress.

Keywords: concrete flooring, anti-skid rubber flooring, dairy cows, behavior, stress



1.0 Introduction

Dairy farmers strive to provide dairy cows comfortable enviroment as comfortable
cows can result in higher production. It is essential that dairy cows have adequate
rest to maintain good health and high level of productivity (Tucker and Weary, 2004)
which is why dairy cattle prioritize resting over other behaviour (Norring et al.,
2008). Cattle have a nearly constant daily need for lying where approximately 50-
60% of the day spent lying down and the duration of time cow spent lying was

suggested as an indicator of welfare and cow comfort (Herlin, 1997).

Therefore, efforts have been undertaken to improve welfare and comfort of dairy
cows by providing better housing enviroment range from stall design to the type of
flooring used in these stalls. Concrete, which is the common type of flooring used
nowdays, does not provide the best walking and lying surface area because it is too
hard and does not provide sufficient traction which lead to lower walking speed and
greater risk of the cow slipping (Rushen and de Passile, 2006). The use of concrete
flooring in cattl farms has been shown to be one of the important factors that
predisposes dairy cows to lameness which can be detrimental to the animal’s health,
welfare and production (Eicher et al., 2013). Graunke et al. (2011) also reported that
concrete flooring cause more interrupted lying down movement and fewer lying
bouts, and less prefered lying area compared to softer material. This will not only
affect the hoof health and mobility of dairy cows but also lead to increase of stress
level which directly reduces the feed intake and subsequently reduce in milk
production (Kremer et al., 2012). Thus, many research was done to improve flooring

of dairy cows by comparing concrete flooring with other softer surface material.



Thus, a great body of research was done to compare the effect of concrete flooring to
other softer surface material and to assess its impact on herd health and milk

production in general.

According to Tucker and Weary (2003), dairy cattle prefer to rest on softer surface
compared to concrete and this is supported by Yanar et al. (2010) and Vanegas et al.
(2006) who reported that dairy cattle had a clear preference for rubber mats in their
stalls. Rubber flooring have been reported to improve locomotion where it increases
walking speed, stride length and generally improves the gait of the cows (Yanar et
al., 2010; Kremer et al., 2012). The use of rubber flooring has been shown to
improvemeof the welfare, claw health, and some behavioral traits regarding activity,

gait and mounting (Kremer et al., 2012).

Thus, the objectives of this study were: (i) to assess the behaviour of cows kept on
concrete and anti-skid rubber floors and, (i) to determine the hematological indicator
of stress level of dairy cattle reared in a farm equipped with either anti-skid rubber

flooring system (RF) or concrete flooring system (CF).



25

References

Bishop, C.R., Athens, J.W., Boggs, D.R., Warner, H.R., Cartwrig, Ge & Wintrobe,
M.M. (1968) Leukokinetic Studies 13. A non-steady-state Kinetic evaluation
of mechanism of cortisone-induced granulocytosis. Journal of Clinical

Investigation, 49, 249.

Botheras, N. A. (2007) The feeding behaviour of dairy cows : consideration to
improve cow welfare and productivity. Paper presented at the Tri-State Dairy

Nutrition Conference, The Ohio State University.

Candiani, B., Salamano, G., Mellia, E., Doglione, L., Bruno, R., Toussaint, M., &
Gruys, E. (2008) A Combination of Behavioral and Physiological Indicators
for Assessing Pig Welfare on the Farm. Journal of Applied Animal Welfare

Science, 11(1), 1-13.

Cook, N. B., Bennett, T. B., and Nordlund, K.V. (2004) Effect of free stall surface
on daily activity patterns in dairy cows with relevance to lameness

prevalence. Journal of Dairy Science, 87, 2912-2922.

Cooper, M.D., Arney, D. R., and Phillips, C.J.C. (2007) Two- or four-hour lying
deprivation on the behavior of lactating dairy cows. Journal of Dairy

Science, 90, 1149-1158.

Davis, A. K., Maney D. L., and Maerz, J. C. (2008) The use of leukocyte profiles to
measure stress in vertebrates : a review for ecologists. Functional Ecology,

22, 760-722.



Eicher,

26

S.D., Lay Jr. D. C., Arthington, J. D., & Schutz, M. M. (2013) Effects of
rubber flooring during the first 2 lactations on production, locomotion, hoof

health, immune functions and stress. Journal of Dairy Sciences, 96, 1-13.

Faye, B., and Lescourret, F. (1989) Environmental factors associated with lameness

in dairy cattle. Preventative Veterinary Medicine, 7, 267-287.

Graunke, KL., Telezhenko, E., Hessle, A., Bergsten, C., & Loberg, JM. (2011) Does

rubber fooring improve welfare and production in growing bulls in fully

slatted floor pens? Animal Welfare, 20, 173-183.

Haley, D. B., de Passille, A. M., & Rushen J. (2001) Assessing cow comfort: Effects

of two floor types and two tie stall designs on the behaviour of lactating dairy

cows. Applied Animal Behavior Science, 71, 105-117.

Haley, D. B., J. Rushen, & de Passille, A. M. (2000) Behavioural indicators of cow

Hart, I.

Herlin,

comfort: activity and resting behaviour of dairy cows in two types of

housing. Canadian Journal Animal Science, 80, 257-263.

C.,Bines, J. A., Morant, S. V., & Ridley, J. L. (1978) Endocrine control of
energy metabolism in cows: comparison of the levels of hormones (prolactin,
growth hormone, insulin and thyroxine) and metabolites in the plasma of
high- and low-yielding cattle at various stages of lactation. Journal

Endocrinol, 77, 333—-345.

A. H., (1997) Comparison of lying area surface for dairy cows by preference,
hygiene and lying down behaviour. Swedish Journal Agricultural Research,

27, 189-196.



27

Jones, M. L., and Allison, R. W. (2007) Evaluation of the Ruminant complete blood

cell count. Veterinary Clinics Food Animal Practice, 23, 377-402.

Kremer, P. V., Scholz, A. M., Nuske, S., & Forster, M. (2012) Do mats matter-
Comparison of fertility traits and milk yield in dairy cows on rubber or

concrete flooring. Archiv Tierzucht, 5, 438-449.

Ladewig, J. and Smidt, D. (1989) Behavior, episodic secretion of cortisol, and
adrenocortical reactivity in bulls subjected to tethering. Hormones and

Behavior, 23, 344-360.

Magnusson, M. and Michanek, P. (1991, Nov) Different ways to register reference in
a preference test with dairy cows using different floor materials in feeding
cubicles. Paper presented at the Fourth 1.S.A E. Nordic Winter Symposium,

Ekenas, Sweden.

Metz, J.H.M. (1985) The reaction of cows to a short-term deprivation of lying.

Applied Animal Behaviour Science, 13, 301-307.

Munksgaard, L. and Simonsen, H. B. (1996) Behavioral and pituitary adrenal-axis
responses of dairy cows to social isolation and deprivation of lying down.

Journal Animal Science,74, 769-778.

Munksgaard, L., and Lovendahl, P. (1993) Effects of social and physical stressors on
growth hormone levels in dairy cows. Canadian Journal Animal Science, 73,

847-853.



28

Norring, M., Manninen, E., de Passille, A. M., Rushen, J., Munksgaard, L., &
Saloniemi, H. (2008) effect of sand and straw bedding on the lying behavior,
cleanliness, and hoof and hock injuries of dairy cows. Journal of Dairy

Science, 91, 570-576.

Ruckebusch, Y. (1974) Sleep deprivation in cattle. Brain Research, 78, 495-499.

Rushen, J., & de Passille, A. M. (2006) Effcets of roughness and compressibility of

flooring on cow locomotion. Journal Dairy Science, 89, 2965-2972.

Rushen, J., and de Pasille, A. M. (2006) Effects of roughness and compressibility of

flooring on cow locomotion. Journal of Dairy Science, 68, 1531-1553.

Rushen, J., Haley, D., & de Passille, A. M. (2007) Effect of softer flooring in tie
stalls on resting behavior and leg injuries of lactating cows. Journal of Dairy

Science, 90, 3647—3651.

Somers, J. G. C. J,, Frankena, K., Noordhuizen-Stassen, E. N., & Metz, J. H. M.
(2003) Prevalence of claw disorders in dutch dairy cows exposed to several

floor systems. Journal of Dairy Science, 86, 2082-2093.

Telezhenko, E. and Bergsten, C. (2005) Influence of floor type on the locomotion of

dairy cows. Applied Animal Behaviour Science, 93, 183-197.

Telezhenko, E., Bergsten, C., Magnusson, M., Ventorp, M., & Nilsson, C. (2008)
Effect of different flooring systems on weight and pressure distribution on

claws of dairy cows. Journal of Dairy Science, 91, 1874-1884.



29

Tucker, C. B., and D. M. Weary. (2004) Bedding on geotextile mattresses : how
much is needed to improve cow comfort? Journal Dairy Science, 88, 2889-

2895.

Tucker, C. B., Zdanowicz, M., & Weary, D. M. (2006) Brisket boards reduce

freestall use. Journal of Dairy Science, 89, 2603-2607.

Vanegas, J., Overton, M., Berry, SL., & Sischo, WM. (2006) Effect of rubber
flooring on claw health in lactating dairy cows housed in free-stall barns.

Journal of Dairy Sciences, 89, 4251-4258.

Weary, D. M., & Tucker, C. (2003) The science of cow comfort. Proceeding of the
joint meeting of the Ontario Agri Business Association and the Ontario

Association of Bovine Practitioners, Guelph, Ont., April 2003.

Yanar, M., Kartal, T. Z., Aydin, R., Kocyigit, R., & Diler, A. (2010) Effect of
different floor types on the growth performance and some behavioural traits
of Holstein Friesian Calves. The Journal of Animal and Plant Sciences,

20(3), 175-179.





