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2 % 2 IoT (Internet-of-Things) 71&9] W& thfst AFE &4 7]7]50] M= o] 4k o)A gt
4 gelgoz 8T Q). AW, WAALAY] FYwrt 7|7|utc} zol7t QL THE| A BAFP ] Xfo] ToF
sl AA HaEE A 59 EFE ATHQ Aotk B A3 AAAHE A Y HolgHE 7Htez FAA9]
AF7] Ao rE L5 (Activity, AT)TF WA ZHRumination time, RT)Y W3S ZARH| Yl 3= At
£9] AT} RTE B0y AAE E8sto] AAERZ 2 AT 3Y 52 AH802 BYEPSIY L £ dAdas
g A 39 -3)3 TF F 3Y(d +3)9] BHEE 71ELReference period, RP)E 9|5ttt BAFE dlojd+=
A F 62%F (B2ERIE 575, AXF 5HEEH 1Y 247 H4 02 yFon, 2EHoz 7,500719] to]&7}
Aof] ZEE 9t AT A, ATS RTE 249 E50 #Aglo] erdF7o] 492 IS wopon, grygd A%
29 B9t AZ diuEE E42 Bt ATE tE dof b5 23 d gdof 4980z 7H &9k 1K(p<0.0001),
RTY] A o2 gof g EHY G |9do= 7P W2 A0 Z YePFTtH(p<0.0001). RTE 2L d 295
A7 sy A oo oAl Fulshe AFgoZ UErgTh o3t ik AT 9 RT9 22 8052
E3tyoz st Zo] 4 vy 2UgA g3 ¢ 4L FBEE AT 5+ UdorE Fe AAg

Abstract Recently, with the development of the IoT (Internet-of-Things) technology, various biometric
information devices have been developed and used to detect estrus in the field. However, their effect
on improving reproductive efficiency is limited due to the difference in the accuracy of estrus detection
between devices and phenotypes in cows. The present study was conducted to investigate changes in
activity (AT) and rumination time (RT) during the peri-estrus periods based on data from biometric
devices. A sensor attached to the neck (HR-TAG, SCR Engineers Ltd., Netanya, Israel) was used to
continuously monitor AT and RT for three days before and after the estrus for each individual cow. The
reference period (RP) was defined as the mean of 3 d prior and 3 d post the day of estrus. Biometric
data from a total of 62 dairy cows (57 Holstein cows; 5 Jersey cows) were collected at 2-h intervals per
day, and 7,500 data points were finally used. Both AT and RT were significantly influenced by estrus,
regardless of the breed of the cow. Our results showed contrasting patterns of association between AT
and RT for two days before and after the estrus. The AT was significantly higher on the day of estrus
compared with the other days around estrus (p<0.0001). The RT decreased from minus 3 days to the
estrus day, but it increased after the estrus day. The RT was significantly lower on estrus day when
compared to other days (p{0.0001). These results suggest that a comprehensive consideration of factors
such as AT and RT would lead to better accuracy in the early detection of estrus in dairy cows.
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Table 1. Descriptive statistics of the raw data of AT
and RT in dairy cows

Items N Mean Median Min Max
AT, u/2h | 7,500 44.38 39.00 7.00 199.00
RT, min/d | 7,500 456.60 455.00 198.00 705.00

AT, Activity; RT, Rumination Time
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Fig. 1. The change in activity (AT) during the
peri-estrus periods. RP, reference period.
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Fig. 2. The change in rumination time (RT) during the
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Table 2. Mean daily values and standard error of AT and RT during the peri-estrus periods

Peri-estrus period
Items
RP -2 -1 0 1 2
AT, u/2h 41.85+0.38 42.067+0.56 47.64°+0.81 51.93+0.93 43.81°4+0.66 41.37+0.52
RT, min/d 465.06"+1.50 462.35"+1.87 450.55"+1.62 442.19°+1.88 450.83°+2.08 460.68"+1.95

AT, activity; RT, rumination time; RP, reference period.
“d Means within a row with different superscripts differ (p<0.0001

).
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