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Verification of accuracy detection of the cows estrus
using biometric information measuring device
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Abstract Breeding control in a farm is a very important factor affecting milk productivity. Breeding management
is important for the early detection of estrus, and reliable, automatic, more accurate, and faster monitoring of the
timing of dairy cows is essential for farmers. This study measured the accuracy of estrus using the estrus indications,
changes in activities, rumination activities, ruminal temperature, and pH. The biomedical information device S1 used
in this study provided an estrus notice using the rumen temperature, pH, cow activities, and number of drinking
estimations, which were inserted in the rumen through the oral route. The S2 device was used in the estrus notice
for the rumen activities and cow activities. The data collected on the instrument were collected at intervals of 2 hours
per day at the reference days (RD: -7 ~ -3, +7 ~ + 3) +2), 7 days before insemination, and 7 days after insemination.
The activities of the S1 device used in this paper increased with increasing number of insemination days (-1: 12.5
+ 1.03 / day; 0: 12.9 = 1.73 / day) compared to the reference day (RD: 10.2 + 1.0 / day). The activities of the S2
device was also found to increase from the reference day to the insemination day (0: 63.0 + 3.66) compared to the
reference day (RD: 40.3 + 2.68). The number of daily drinks in S1 decreased from the reference day (RD: 5.9 +
0.89 / day) to before the insemination day (-2: 5.6 + 0.98; -1: 5.7 £ 0.96); +2: 6.0 £ 0.73). The number of daily
drinks on the insemination day (0: 6.3 £ 0.86; +2: 6.0 £ 0.73) was similar to the reference day. The number of daily
rumination in S2 decreased from the reference day (RD: 493.8 + 10.92) to the insemination day (-1: 390.2 + 13.36;
0: 354.1 + 16.71).

Keywords : Biometric information, Cows estrus, Estrus detection, Insemination, Measuring device

VoS FEAEE ATARIEHIE S PI01205802, AT A4 w4 ICT 48 Sl 2 /hhst 2018 8%
SHEFANE ARATY A LAl g3 ool W A

*

Corresponding Author : Jun-Yeob Lee (National Institute of Animal Science)

Tel: +82-63-238-7408 email: andrewlee@korea.kr

Received April 6, 2018 Revised (1st May 10, 2018, 2nd May 31, 2018)
Accepted June 1, 2018 Published June 30, 2018

652



=

[<]

& 283 24 IHEA Y Joe 4

O REORT  F A Eh N 5
o T RIS EFyodghbadyd
o o T eI I I S O~ I
W g X m W ,;ozom%ﬂwz.ms_/
o o 5 STIRE Ept EyaP g LR
¢ o T R [ = = B N BN
,A‘.# o T I Oi =0 = s o K O# D+
= TN B Xz X7 Eon - ovoon M o5 TR
i) — or — n A n o~ WS T O
T o ® > = T T < %E oo my 2§ ¥R
T g 1 S8 oFTF e Ho FLE S
RN, D OoREBga ©ZT o _wa s
oo 0 oo T ~ B WOk
HT zﬁ - I~ . — E_uX — =
s k3 10 o X = = N 3 P N2
370 |_ﬂ ./EWMOW imwmmlbcuewwln_oﬂ
T o < o T o dp A I
W . TR %Mﬂ%mg#%%i
e T ow N o ERor wdde eI N 4o
= ad S = ey %z o B o i
Koo N MOOPL.Q B W H:MﬂmmﬂeﬂA)él
o s SrElTEdaEairiEo ]
T = o — '
m,uotmp_. Moo = .qwx_‘AanoWAMﬂ&c_ﬁNﬂﬂu.
_tmﬂa.ﬂr ;|®4Mﬂﬁ%ﬂﬂ%@R.% Q.ﬂmemz
= Z Bkl mid owE®E oK :
R %ﬂmﬂm%ﬁuﬂﬂxmﬂﬁﬁams.o_ G
RN LR W W de & o =W 5 R T
(G S I e S Tl B - N N L L O SO N N O =)
w4 HT%um%Nrﬂﬂ%Lor [ G B Yl G S S ST
U%qxxu.ﬂmxxﬁaaﬂﬂmeoEdl OEM_HNIMM ,ﬁ”’ﬂﬂﬂ_z‘wﬂoLOEﬁ1ﬂo7WLA¢
Vs g rrddP®pysyg ®HD a3 TrgdlgpgaiE 5
- o T o Ho — = euaJlu.L A S etk — ol X R o}J
K o X =) ™ EE = N W JA) o — O W [EEe) N o l#;o oW JL —_— EO
o o B oo o - aq,ﬂnﬂ B P o= ok PHH.AILLF% ie,_l.ﬂﬂm
o T = ooy &M &3 v I S o
il L,y oo & N AR M of P o Tk o = dp W Ow -
Ta P E A gL e e BT LI TR W YT A
I 4 N LN 2 Bo A D — . oF o Zp
of N0 5 N = T oo o5 Ho < X ~o O7 X oy T W o = ~ oF -
o MoRE o L oo o AT v X A= =0 T O~ Moo < = 0 % o) do .o
N = 2 TR N ER wp o0 L= m s B %
N o, - N = N O wr o) S §
ﬂLzTﬂ7mrﬂAﬂLdlﬁmWoLﬁﬂ mmé‘ﬂwﬂma Aﬂzxmﬂmﬁam%.z?ﬂ,ﬁuﬂo
- orﬂo%%./%ﬂﬂAy%me %ﬂ%@ﬂ, Xt F LRI
o - I 03 — U
P E S s R ARy w2 IxE TP s Sgh iy
= ) o = Nr oy X N W X = ol S o ~
) R R R R WM TR M T R & K w
= % w = Nr e " O k- B o) BN -3 & — o oo
AR A i S S R o P OO N S T 3
Vow ey =sd Chrgaom =dXox DRodg?® H®E o
o o 7 oo o ° S e e o W
T Wy 7w e B O o d T DB B X o B W o ® o
7 P 4 wp B - e BOR Ho T oo kg RRT B RD e
EO K ZT_ p AT T S O# —_ ™ — i 50 - F o~ ?L T 7o)
do Mo RO 4 oar e g o M o R B Mgy o W AN oo K
T o= ~ (o S w — - s
womox R o) N R o T 3RO RT g of & T A YRS N R
Ko A mr " = T o U R Ne T R No RB® BroHe wWr W oor W = ™ oo ]

tod

5 ©

o]ﬁ_

=

Atk

A

ol

st

°©

3tk 7152 ARD ; -2, +2)3}

sensor tag (b) Necklace type sensor tag
)
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Table 1. Mean daily values and standard error of ruminal temperature, ruminal pH, activity and number of drinking
per cow during the reference dayl and the days around insemination by Sl

Day around AI
Reference day
2 -1 0 +1 2
Ruminal - 39.3+1.21™ 39.141.15 3924125 39.241.23 39.0+1.25 3924121
temperature (C)
Ruminal pH 6.3+0.27" 6.2+0.20 6.3+0.29 6.3+0.29 6.3+0.24 6.2+0.26
Activity 10.2+1.00° 10.2+1.43 12.5+1.03° 12.9+6.73° 9.2+0.70° 10.1+1.81°
Number of drink 5.9+0.89" 5.6+0.96° 5.7+0.96° 6.3+1.86" 5.5+0.83" 6.0+0.73"

*® Means within a row with different superscripts differ (P < 0.05).

'Reference day: mean value of d -7 to -3 before insemination and d +3 to +7 after insemination.
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Table 2. Mean daily values and standard error of activity, ruminal time, and rumination count on day per cow

during the reference dayl and the days

Day around Al
Reference day
2 -1 0 +1 +2
Activity 40.3+2.68" 50.6+3.60° 52.9+3.69" 63.0+3.66" 39.8+2.59 39.7+2.59
Ruminal time 43.242.95™ 41.742.87 33.144.26 28.8+7.43 32.4+7.99 44.343.07
Ruminal count per day 493.8+10.92° 487.5426.09" | 390.2+1336° | 354.1£16.71° | 477.1£15.75" | 473.2+15.54"

** Means within a row with different superscripts differ (P < 0.05).

'Reference day: mean value of d -7 to -3 before insemination and d +3 to +7 after insemination.
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