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Table 1. Chemical composition of corn silage, alfalfa hay and experimental diets (DM based)
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Table 2. Rumination activity in dairy cows fed with rations with different particle size (Data recorded by visual)
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Table 3 Recording the behavior of the feed
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Table 4. The rumination data related to the automatic recording device for activity chewing
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Figure 1. Diagram of jaw movements during rumination (Plotted with data the automatic recording device for the
activity chewing)

Gas S ojlul 4 1) ddgle o a5 K i led
I Shes Gpan jlan Jlb jf 0)9 9 o0 £95d )5
Oloj nl & canl yiie cslo G 1 i B adds v
B (SIS )3 (650 5 Sgs b bl 4l

50

Dy sl FVED aiely o jlezeis sisg b lej e
LS o Hlad 3l ’)|5>‘<.‘:;3 Jes jo pb &S dlaad) o on
o 9 A8 o ol ey Bao 4l FF U AF e o
0dyg by 4 (6,50 acd) g dab o |y okl odge Ao
O 4 500 dadd CuiSy g ded el e )3 g 0
S8 S 2900w loj (pl & amde &) sladdy
(V) @l Gialol j3 a8 e8> o0k Hlun aials j> o8
Fe LY. sgis clgsuis 2)93 Jobo 30 155,80 lgmuds
9 J.u.us‘;o J5Jo ML ¥ |.)9J.> 4>)> 2 by d9>9 dod)
O S 3 (S Sl b g 5L S B Y ol
g ABBY & )

SIS 9 59y 02 0 ALY 3l
Er sl AL ¥ oligS colpul b & Sl plais
o)ligd ol odygr ded Colyiwl loj Job yo e e
o)gd pdy LSS T8 oL dm dad 5 395 o oels
» .LZ) Jl> BEl 9@ .(Y‘) 35«3@ )lw 9 X% ul.m .))‘9
L;ild& odeg & g ‘3)9.>L;° lie 39y )0 odeg WG Y. .)9..\>—

A) 1iS o Jobo agBa Ve Ve o 4y ]
5500 ded) 5 0l odualy dod] S &S Sloj baded) (o
30 9 48 o Job 4l O U F dgds 095 e 03,9 lad 4
oilojl ol 3 ades Pl S @ ooy ool Jsk

A ,500 dod) CuiS g dadly gl ol Bpo loj e
Vdse 0 &5 jsbplen (S8 0l o el pas) o
sobods lapls a3l o ¥/0 £/ aials )3 ol 0k 03]
acd) (s ©ygb By 1y 4l O U F Liulojl oyl 55 bawgio
Slodds Hluts dad] CulSy g 4SS 4 odd lgsais

A yo S 9 loets clld LY zasy 4 JSB cpl
@ (55408 5l aed) Sy g dal] sl 4 by pe
ol S8l s (bl dgpaie lad
SE OB g )3y 0 0053 Gloj b dwaliie )3 gyl
e G298 b awlie )3 I8 job 4 jleis ploj
o o (1) GhSen 5 o3ipe,S lia 53 ccanl ok
b Shes SBpae ploj 3 o5 S8 > )8, 05k JolS
W odld b e H8g5 o ol ealiil

RumMiWatch ol5iws buwg ool cunday & ol >
Jogei by e (1)) GhiSen 5 S35 by o1 4l
s bawg odel Comdds (sloodld dliwgdy odd pawy
D5 kg Clld 08

PRNE Gt ges @Ja.,us odos o (s Gl Sy
Loy o> 039 el U g 09 odlial &0 1) 03,05 (e
Ao & byye |y oot clld i ol g Sltadls
(YY) wlodls Loy, o] oy plosl ezl b 45 g osules
9 s Jb a4 o2 pla 3 b b Sl
sHBy e )3 pl g Aibe Shd Gpo 3 el 3l
03,8 lag byl pl b ()5l coy g aply Ko L oS
Sl oS oy e 3 Shs ik Bpas dduo)d
Oloj Cde canl asuiie cilisee (gla yimgh 0 S ol
Spo gloj 5l a8 dlge yidin 3> 3y lp oAb Spo
cslylges ) el o 503 > abl o gt gl 00
P58 S ke 5 S g 4 barpe (309
sl 3l el &S dasd) o yd g0 alily pb lawg
ol 3ly splp 039 Bgen ) n o uln
gle 5 0 uludS dlge Jlade wo> lade 0)lgen g 358 08
Sls 2 S o 5y b oo 3y slics
3980 03)5) (> & 4eSd ) &S Syss (sledgs gt
i cmzzn 9 3 1 b T o) 4 o Lo
DS taad ol (sl s Sl e g
09 099> ol o o)lgen lgzeis oS Sbsl 5l el



http://dx.doi.org/10.29252/rap.8.17.80
http://rap.sanru.ac.ir/article-1-870-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/rap.8.17.80 ]

A

WAF 50l Y ojleds /et Jlo (o Cladg slouingsy

CaSil g oleek ploj 9 S8 S laplej 295y @
PS8 pbals e il o sdalie B lad 4 dad
o &S bl o o Bl Y U yao ol o jleseis o)
3909 jb st Blo ¥ 1 Gl gzt gloj )3 S8 an3 0
PSS bl e A8 e cunb ol ol Sl
YA/FY B YYENY oo Gialejl cpl )3 jlgeis sdeg yo
Cawd ol 4 diily e jieS a5 (glodls gy e ks
SE plbals gl ¥ gl 4 g b puimen Sy
ol @ sie il Yoo /Yo B YVAIFY 3555 4ady jo yo
o Ol lgmuis loy pd 4 Cans] sximalis laosly
s 5 03 <S> Sl 3 Shgd Bpae oloj I iy
e oS C8)5 aons plyion om0l S o (6 i
ilye 4 g oo Yl b 4l 0ad Bro (g5

A8l g olej )3 0ad Bpo (551 5y

Jlgdeis Gl 3 b S o

Sl Jolse 035 oy gl 4 ()IK-aeSs
b ojlul 5 (Gpas St g el w0y Ge7en
A8l S 38 Jaloe ol 59y 2 Nl o0
S8 ol 5yely sl eolatnl L 6 Sbals e
Wl o o8 Canl Mol jloay 00 S (SE o>
Sldlbas 55 05,5 3y5lp oYL €dd b oK ) bwys
W8S Oygo Ghig Colld 395 Cul gy, p &S ALBIS
b gy 00,50 Ty Cawd (gliaud)l 03l oy 4 5,8 g
sl a5 008 Gl a2 55 S plbals i il
Free 9 58> yly 0 ol @l paase 4 s
Wl S8 lgzeds g Slygd Bras sy b 3590 55
Ol Cuwl odmlio LBV IS5 o oS jebjlen oS
Ol o sl lages wilen Jloeits ploj )3 o5 SE olrale
poad opl 0 diiid ob wlie (S blod jl g 00e S8

T omb eVl

i ey

"
R
&

i

SE LFan
'l..__.‘

¥

<
%
ARG 4 G SE @ %, EF e L L W e @& o Bl B B T T Y
P T S R S - - TS S W S i (N S S s T V.
. = =3 E S8 7
= -
bl

_ soba Ol b g 93 )3 s ploj p S plrale Y S5 _
Figure 2. Moving the jaw during rumination in two directions in more detail

olej 3 Sape 035 5k olej 53 1) 353 S8 G lgseis
e o S S A A

N el o byl pes (358 olalejl
4 b8 1B Aol dy0e o 3 Sles B 5 oo (s
oz 92 3 o S8 Sl s el aile ol Sy e
2 odd adle colSiwd pw pled caw (28] 5 (g350s
b g Cllad H0g8 S ol 5 Gl o

Olej 3 Qg S& A di 9 5L 5k aw ¥ SIS

s 6gT S 51 s 48 ol 005 00l i gt
o)|9o.m )‘9""‘” OL‘} 5 Lmu'al)f u;‘ ..\qun Cuzd LS“OB 9
SIS @ a2y b0 Lo ol ol g M IS
Spas gloj 3 pld lgeis 5 Sy Brae ploj 4 by e
Se b S8 538wt g 5k gloj 2 1) 28 S8 STyt
ol 0 &S Shee el e S S cegw


http://dx.doi.org/10.29252/rap.8.17.80
http://rap.sanru.ac.ir/article-1-870-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/rap.8.17.80 ]

N Syoi BglS > e culad S5 o oiwd b jlozuis culled (g S0l

&l

1. Albright, J.L. 1993. Feeding behavior of dairy cattle. Journal of Dairy Science, 76: 485-498.

2. Bal, M.A,, R.D. Shaver, A.G. Jirovec, K.J. Shinners and J.G. Coors. 2000. Crop processing and chop
length of corn silage: Effects on intake, digestion, and milk production by dairy cows. Journal of
Dairy Science, 83: 1264-1273.

3. Baumont, R., M. Doreau, S. Ingrand and I. Veissier. 2006. Feeding and mastication behaviour in
ruminants. In: Feeding in domestic vertebrates: from structure to behaviour (ed: Bels, V.), 84-107.
Cabi International. Wallingford, UK.

4. Beauchemin, K.A.,, W.Z. Yang and L.M. Rode. 2003. Effects of particle size of alfalfa based dairy
gng%iéat&%n chewing activity, ruminal fermentation, and milk production. Journal of Dairy Science,

5. Chambers, A.R.M., J. Hodgson, J.A. Milne. 1981. The development and use of equipment for the
automatic recording of ingestive behaviour in sheep and cattle. Grass Forage Science, 36: 97-105.

6. Derrick, RW., G. Moseley, D. Wilman. 1993. Intake, by sheep, and dlgeSthIhtP/ of chickweed,
dandelion, dock, ribwort and spurrey, compared with perennial ryegrass. Journal of Agricultural
Science, Cambridge 120: 51-61.

7. DeVries, T.J., K.A. Beauchemin, F. Dohme, K.S. Schwartzkopf-Genswein. 2009. Repeated ruminal
acidosis challenges in lactating dairy cows at high and low risk for developing acidosis: Feeding,
ruminating and lying behavior. Journal of Dairy Science, 92: 5067-5078.

8. Gonzélez, L.A., B.J. Tolkamp, M.P. Coffey, A. Ferret, |. Kyriazakis. 2008. Changes in feedin
behavior as possible indicators for the automatic monitoring of health disorders in dairy cows. Journa
of Dairy Science, 91: 1017-1028. ’

9. Hutjens, M. 2008. Feeding Guide. 3™ ed. W. D. Hoards and sons company, United States of America.
10. Huzzey, J.M., D.M. Veira, D.M. Weary and M.A.G. Von Keyserlingk. 2007. Prepartum behavior and
dry matter intake identify dairy cows at risk for metritis. Journal of Dairy Science, 90: 3220-3233.

11. Karimzade, S.M., M. Rezaei and A. Teimori. 2015. Design, manufacturing and evaluation of
automated device recording chewing activity for identify eating, ruminating and chewing activity
behavior in dairy cow. Journal of Ruminant Research, 3(2). 59-76 (In Persian).

12. Kononoff, P.J., A.J. Heinrichs and D.R. Buckmaster. 2003. Modification of Penn State forage and
total mixed ration particle separator and the effects of moisture content on its measurements. Journal
of Dairy Science, 86: 1858-1863.

13. Krause, K.M., D.K. Combs and K.A. Beauchemin. 2002. Effects of forage [i)article size and grain
fermentability in midlactation cows. 1. Milk production and diet digestibility. Journal of Dairy
Science, 85: 1936-1946.

14. Krause, K.M. and G.R. Oetzel. 2006. Understanding and preventing subacute ruminal acidosis in dairy
herds: A review. Anim. Feed Science, Technol. 126: 215-236.

15. Lammers, B.P., D.R. Buckmaster and A.J. Heinrichs. 1996. A simple method for the analysis of
particle sizes of forage and total mixed rations. Journal of Dairy Science, 79: 922-928.

16. Lindgren, E. 2009. Validation of rumination equipment and the role of rumination in dairy cow time
budgets. Swedish University of Agricultural Sciences: Department of Animal Nutrition and
Management. ) ) ) ) )

17. Mertens, D.R. 1997. Creating a system for meeting the fiber requirements of dairy cows. Journal of
Dairy Science. 80: 1463-1481.

18. Mialon, M.M., C. Martin, F. Garcia, J.B. Menassol, H. Dubroeucq, 1. Veissier and D. Micol. 2008.
Effects of the forage-to-concentrate ratio of the diet on feeding behaviour in young Blond d’Aquitaine
bull. Animal. 2: 1682-1691.

19. Norgaard, P., E. Nadeau and A.T. Randby. 2010. A new Nordic evaluation system for diets fed to dairy
cows: A meta-analysis. Pages 112-120 in Modelling Nutrient Digestion and Utilisation in Farm
Animals. D. Sauvant, J. Van Milgen, P. Faverdin and N. Friggens, ed. Wageningen Academic
Publishers, Wageningen, the Netherlands.

20.NRC. 2001. Nutrient requirements of dairy cattle. 7th ed. Natl. Acad. Press, Washington, DC.

21.Nydegger, F., L. Gygax and W. Egli. 2011. Automatic measurement of rumination and feeding
activity using a pressure sensor. Agrarforschung Switzerland, 2: 60-65.

22.Penning, P.D. 1983. A technique to record automatically some aspects of grazing and ruminating
behavior in sheep, Grass and Forage Science, 38: 89-96.

23. Ruckebusch, Y., L. Bueno. 1978. An analysis of ingestive behaviour and activity of cattle under field
conditions.Applied Animal Ethology, 4: 301-313.

24, 8@2 Institute Incorporated. 2000. SAS Software, release 8.1. SAS Institute Incorporated, Cary, NC,

25. Schirmann, K., M.A.G. Von, Keyserlingk, D.M. Weary, D.M. Veira and W. Heuwieser. 2009.
Technical note: Validation of a system for monitoring rumination in dairy cows. Journal of Dairy
Science, 92: 6052-6055.

26. Sjaastad, @.V.K. Hove and O. Sand. 2003. Physiology of domestic animals, pp. Scandinavian
Veterinary Press. Oslo, 507-527

27.Stobbs, T.H. and L.J. Cowper. 1972. Automatic measurement of the jaw movements of dairy cows
during grazing and rumination. Tropical Grasslands, 6: 107-112.

28.Yang, W.Z. and K.A. Beauchemin. 2007. Altering physically effective fiber intake through forage
proportion and particle length: Chewing and ruminal pH. Journal of Dairy Science, 90: 2826-2838.


http://dx.doi.org/10.29252/rap.8.17.80
http://rap.sanru.ac.ir/article-1-870-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/rap.8.17.80 ]

Research on Animal Production Vol. 8, NO. 17, AUtUMN 2017 ...ttt ettt stesteeaeitee e s e e e siesreesannenaenenes ST

M easurement of Rumination Activity using Chewing Activity Automatical
Recorder in Dairy Cattle Fed with Alfalfa Hay with Different Particle Size

Seyyed Mehdi Karimzadeh', Mansour Rezaei® and Asadollah Teimouri Yansari®

1- PhD Student Department of Animal Science, Sari Agricultura Sciences and Natural Resources University,
(Corresponding Auditor: karimzadeh.s.mehdi @gmail.com)
2- Professor and Associate Professor Department of Animal Science, Sari Agricultural Sciences and Natural
Resources University
Received: 25 November 2015 Accepted: 22 February 2016

Abstract

In order to design, manufactur and use chewing activity automatical recorder and more
accurate assessment of livestock nutrition from 8 Holstein dairy cattle were used with similar
production, weight, age, breed and health in change over design 2x2 in two 21-day periods (2
weeks to adapt to the diet and 7 days for sampling). Treatments were 2 diets with the same
chemical composition and different alfafa hay particle size. The geometric mean of coarse
and fine afdfa hay, and geometric mean of two experimental rations were 3.09, 4.65, 2.91,
and 3.6 mm, respectively. Animal chewing activity was recorded with visual observation and
chewing activity automatically recorder. Rumination time in cows fed fine particle size was
lower (P= 0.0159). Eating time was not significant different by visual observation and
chewing activity automatical recorder. The jaw displacement during each a rumination mea
was 334.34 and 295.47 cm for fine and coarse diet, respectively (P= 0.0001). The each
rumination time In this study was ranged from 68.93 to 55.33 seconds for diets containing fine
and coarse particles (P= 0.0001). The chewing of a rumination mea was reduced by
increasing of particle size. The movement of jaw in one second of rumination was 4.86 and
5.34 for diets containing fine and coarse particles, respectively (P= 0.1706). The degree of
displacement in a jaw movement of one minute of rumination did not change with increasing
feed particles size (P= 0.1706). The jaw movements in resting time between each mea of
rumination were 4.61 and 4.46 seconds for fine and coarse diets. In current experiment, In
addition to evaluating the chewing activity automatical recorder was confirmed accuracy and
the precision of its operation.

Keywords: Alfafahay, Chewing activity, Holstein, Particle size


http://dx.doi.org/10.29252/rap.8.17.80
http://rap.sanru.ac.ir/article-1-870-fa.html
http://www.tcpdf.org

