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15/12/2024

Improving Efficiency
Through Monitoring
Technology and Data
Insights

Luis Mendonga, DVM, MS

Incorporating
Monitoring Technology in

Reproductive & Herd

Health Programs O

Changes in the California Dairy Industry Between
1950 to 2010

www.ars.usda.gov/

Production per cow: Production per cow:
5,314 b 23,7771b
2,410 kg 10,785 kg

€ MERCK

Animal Health
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Using Monitoring Technology to Improve
Reproductive Efficiency

ESTRUS INTENSITY

HEAT STRESS

OPTIMIZE PROCESSES

TIMING of BREEDING (labor)

HEATS BEFORE

BREEDING HERD HEALTH

OVERALL MONITORING

HEAT DETECTION RATE (nutrition, health)

€9 MERCK

Animal Health

Using Monitoring Technology to Improve
Reproductive Efficiency

ESTRUS INTENSITY HEAT STRESS

OPTIMIZE PROCESSES

TIMING of BREEDING
(labor)

HEATS BEFORE

BREEDING HERD HEALTH

OVERALL MONITORING

(nutrition, health)

HEAT DETECTION RATE

€% MERCK

nimal Health
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curtis.vas.com/pcc

TAKE ACTION

HEALTH ALERTS: physical exam
HEAT ALERTS: breed

Merck.SenseHub. Global/SenseHub-Dairy/

- ALERTS: HEALTH and HEAT Q:‘ MERCK

Animal Health

Targeted Approach to Increase Reproductive
Efficiency - Lactating Cows

Conception rate

at first Al
29.4% j
40 DIM
37.8% ﬂ
40DIM

Borchardt et al., 2021

€9 MERCK

Animal Health
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Reproductive
hormone treatments

CONTROL
100% Double-Ovsynch TIMED Al: Double-Ovsynch 10
(975 cows) BREED

After 1st Al: visual detection

TIMED Al: Double-Ovsynch

No Heat BREED
4.2
40 DIM - Lact>1
P et
Heat BREED
Heat index>70 -
7
Conception Rate at 1t Al and Percent of Cows
CONTROL Pregnant Up to 305 DIM
100% Double-Ovsynch Treatment -P=0.15 CONTROL
Treatr:::ttz ;—’:n;yo—(g <0.01 100% DOUb|E-0V5ynCh
All Cows ¥ | 84.0% preg by 305 DIM
First Breeding 5
50 No Heat " | 80.8% preg by 305 DIM
45
e 40 : Average DOPN
G2 ——CONTROL  144.5.43
2 I
= = 30 R
I~ ()]
S &5
B 20
QN
gL 5
S P=0.05
5
0
Lact=1 Lact>1
* Values differed (P < 0.05) c’ ME!}EJ&
¥ Values tended to differ (P = 0.10)
8
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Using Monitoring Technology to Improve
Reproductive Efficiency

ESTRUS INTENSITY

TIMING of BREEDING

HEATS BEFORE

BREEDING
HEAT DETECTION RATE
Timing of breeding
High heat intensity
. = -
Heat index = 100 t‘ MERCK
Animal Health
9
HEATIN DEX’\
X
o
4+
©
[
C
RS
s
[oN
(O]
()
C
(@]
o
High (90 to 100)
Heat index ':’ MER‘CK
10
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Aspects to consider in a heifer
reproductive program:

1. Accuracy and efficiency of the
heat detection program

2. Response to the prostaglandin
treatment

3. Conception rate

1,019 Holstein heifers used in the study
- Evaluated the response of prostaglandin formulations

- Cows were fitted with SenseHub Dairy monitoring tags

€9 MERCK

Animal Health

Conception rate, %

[ ] [ ] [ ] oge [ ]
Optimizing Fertility by Using Technology
£ 2
Heat detection with activity monitor 2 18.0
3 Co o ] «:n; !
& ;| = i . z 16 147
NN T i ! S =5
\\ 1 . 6todd 5
DRNEE B L B s n
23t018d ‘ g
=)
Prostaglandin  ° 17t013d 12to7d 6todd
80 62.8 62.8 R
60 I ) Z 100
\ 443 g 9 84.1
40 \ 2 36.3 I>\<| 80 !
\ b4 . T 70
20 N e £ 60 519
N z
: ~ 50 Ez
0 § 40 L
23t018d 17to13d 12to7d 6to4d 17t013d 12to7d 6to4d
9 MERCK
'2? Different superscripts differ (P<0.05) c Animal Health
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" Prostaglandin Formulation Impacts Response to
Treatment

Heat detection with activity monitor
N ‘i 2222 ,
NN 28228 o4

k\\ Piord o4 T
7to13d !

Prostaglandin

90 A
80
70
60
50 A
40
30 +
20 A
10 1
0

123t018d

Heifers not in estrus, %

0 24 48 T2 9% 120 144 168
Hour after the first PGF,, treatment
Heifers in mid diestrus

®

9 MERCK

Animal Health

13

Heat Stress

Heavy Breathing
Behavior

A
¢ 9 MERCK
N Animal Health
The Science of Healthier Animals®
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Outstanding Reproductive Efficiency Unlocks
a Spectrum of Opportunities g cuorpreganes

~MN\ Count of calvings

N\
Beef-on-dairy
\
Sexed semen in cows
n
Voluntary waiting period
/
IVF embryos
/
Heat Stress € MERCK
15

Impact of Heat Stress on Fertility of Lactating
Dairy Cows

* Heat stress impacts fertility in a multifactorial manner
*  Oocyte quality
— Impact on nuclear maturation and apoptosis (Roth and Hansen, 2005)
Fertilization
— Reduced fertilization rate (Sartori etal., 2002)
Embryo development
— Negative effect of heat stress in early embryo development (putney et al., 1989; Edwards and Hansen, 1996)

* Hormonal profile . —(O— Spring
—  Corpus luteum alterations (Howell et al., 1994)
s EPTS —@— Summer
. 001 05
% g 3004 E_I 1or
o i T E
2 d we "J-,) Bﬁ
()
§ g 300 M\l g c 4 : .".v /
3s . { O / \
e N B e w e n ¢% MERCK
Day of the estrus cycle Day of the estrus cycle " Animal Health

Howell et al. J. Dairy Sci. (1994)

16
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Altered Progesterone Concentration by Inducing
Ovulation

» 107 experiments from 52 publications
« 18,082 treated cows vs. 18,385 untreated controls

* “In conclusion, the present meta-analysis showed that the use of GnRH and hCG after
Al should be focused on cows expected to have low or moderate fertility”

Reduce Severity of Heat Stress € MERCK

Animal Health

17

Temperature-Humidity Index and Conception Rate

Temperature-humidity index

Total of 7,252 breedings

w
[V
J

-8
-0 -

Conception rate, %
— — () (& w
o wn o wh (=]

wn
L

=]

40 45 S0 55 60 65 0 7
Temperature-humidity index on the day of Al

Schiiller et al., 2014

€9 MERCK

Animal Health

18
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[ ] [ ]
Vaginal Temperature Loggers to Quantify Heat
L] [ ]
Stress in Lactating Cows
e | milking | 27 miking [
01040, 400
g g
S S
B 1031 & 395
— —
] ]
o o
= €
$1022 & 390
5 5 ~S
£ £ ‘ /
E’ 101.3 E’ 385 \ /
100.4 38.0
8IS ILSIILSILEIREIREIREINSIISIISLRSER
R R R AR C R EREE R EER PR R FEE FRIRR
Time of the day 6‘ MERCK
Rocha et al. (2014) - Kansas Agricultural Experiment Station Research Reports Animal Health
19
SH
3
L ©
° o
g3 &
e 3
]
= 3
N -
23 -
S ©
Cooling provided =~ .
3 SenseHub Dairy
=]
€9 MERCK
Animal Health

20

10
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Group Monitoring
Herd-Level Insights

Heavy
breathinﬁ

SenseHub Dairy

aaaaaaaaaaaa

21

Postpartum
Health

¢ 9 MERCK

N Animal Health
The Science of Healthier Animals®

11
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Automated Technologies to Monitor Behavior of
Postpartum Cows

€9 MERCK
23
Integration with On-Farm Management Software
24

12
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Prepartum rumination (min/d)
deviation from the parity average

AT = above the threshold
BT = below the threshold

€9 MERCK

Animal Health **

Take Home Message

ESTRUS INTENSITY HEAT STRESS

OPTIMIZE PROCESSES
(labor)

TIMING of BREEDING

HEATS BEFORE
BREEDING

HERD HEALTH

Step2

OVERALL MONITORING

(nutrition, health)

HEAT DETECTION RATE

Step1

Prioritize the area that is most relevant for the herd

€ MERCK

Technology and algorithms utilized to detect estrus by automated behavior monitoring devices differ by manufacturers Animal Health

26

13
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Thank You!

Y
Luis Mendonca, DVM, MS "’ MERCK

Animal Health
Ve 172, The Science of Healthier Animals®

14
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Enhancing reproductive
performance and management of
cows with

different reproductive potential
through data-

driven technology

Julio Giordano, Clara Rial, Ana Laplacette,
Martin Perez, and Emily Sitko

Dairy Cattle Biology and Management Laboratory
Department of Animal Science
Cornell University

What? |

Targeted management
Precision management
Selective management




Why?

06/01/2025

Why?

Repro management
“bucket”

Why?
-Works
-Easy

Is it the best we
can do?




Repro management “buckets”

=
@Why?q
A B

C

06/01/2025

Current status and drivers of change
in reproductive management

Reproductive performance improved Several drivers of change are
significantly in recent years reshaping reproductive management

—\
(-

2
) T T

Market & consumers Technology

1 bucket vs >1 bucket




1 bucket vs >1 bucket

06/01/2025

10

1 bucket vs >1 bucket

11

Targeted reproductive
management (TRM)

Herd/ Group ———> Subgroups

P Optimize outcomes
Strategy “B’ for group “B

Greater gains in herd performance or management
than when managed as single group

Giordano et al., 2022 (JDS; 105:4669-4678)

Optimize outcomes
Strategy “A’ for group “A”

12




How? How much gain?

06/01/2025

13

Classification for sub-group formation

based on
probability of event occurring.
©.g., estrus or pregnancy.

m
=

Medium

Decision-

Automated monitoring tools enable TRM

Method of submission
to Al — prioritize AIE or
TAI

- Targeted use of semen

— sexed, beef, genetic
merit

- Supportive therapy to

increase P/Al — pre- and
post-Al

Optimize timing of
pregnancy

To breed or
not to breed

Giordano et al., 2022 (JDS; 105:4669-4678)

14

15



How?
How much
gain?

06/01/2025

16

TRM explored so far...
Estrus during the VWP

Ovarian status

Estrus during synch

17

Exploring use of
estrus (i.e., heat)
data:

= as predictor of
reproductive
potential

- to increase
fertility

18




[~40-60% have automated estrus alerts (AEA)
during the VWP

Study 1 —
RisLI' ;; a;., 2022 ESTRUS before 50 DIM (VWP)
ai
ry 56% (2,149)

>
21 DIM Rial et al., 2022 49 DIM

ot |

Study 2
Laplacette et al,, 2022 NO ESTRUS before 50 DIl (VWP)
Mexico dairy 44% (2,149)
P -
* -
15 DIM 49DM ]

Laplacette et al., 2022

06/01/2025

19

Heat during the VWP associated with better
reproductive performance
Rial et al., 2022
USA dairy
Group
E"::j Al'in heat, % (n) 85 47 +38 <0.01
uplac:t::ueyt :I., 2022 (866) (690)
Mexico dairy
Con. Risk first Al, % (n) M 32 +9 <0.01
(1,433) (1,101)
Preg. 150 days, % (n) 78 66 +12 <0.01
(1,476) (1,169)
20

TRM based on automated heat alerts
(AEA) during the VWP works

Heat + Al with AEA for 28 - 34 d Al

Targeted Predominant
Al in heat (TP-AIE)

Heat + Al with
AEA for 14-20 d ™
Betor r . +
i T e O
Grin Poion PG
66+3 76 £3 DIM

21
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VS.
+ extended VWP
22
How does TRM
compare to ALL-TAIl +
extended VWP?
23
Cows with AEA during the VWP were more

likely to be inseminated in estrus

TRTP=038
EVWPP <0001
TRT'EVWPP =035
Parity P <0001

Rial et al., 2022 J. Dairy Sci. 105:8411-8425

24




First service P/Al good for cows Al in estrus
but better for ALL-TAI + longer VWP

Treatment
TAI P-AIE__ TP-AIE
P/Al % (n/n) P-value

29 43 42 0.08

OVe rall (@27) (422) (413)
44 45 0.93

AIE N/A (299) (281)
29 423b 36P 0.03

TAI (427) (123) (132)

Parity P<0.001  Primiparous had greater PIAI than multiparous
Season P=0.04  Cold season greater P/AI than warm season

Rial et al., 2022 J. Dairy Sci. 105:8411-8425

06/01/2025

25

Pvalue

0.008

HR (CI) TAIvs P-AE 121
HR (C)) TAIvs TP-AE 121
HR (C) P-AE vs TP-AE 100

Greater preg. rate for TRM based on AEA
and Non-TRM that prioritized AIE than ALL-TAI

Mean d to pregnancy
ALL-TAI 110d
P-AIE 102d
TP-AIE  101d

Pregnant 150 DIM
ALL-TAI  77%

P-AIE 75%
TP-AE  74%
P=0.59

Rial et al., 2022 J. Dairy Sci. 105:8411-8425

26

All-TAI

21d -PR
25%

Predominant
AIE+TAI

21d -PR
29%

Targeted Predom
AIE+TAI

21d -PR
27%

Rial et al., 2022 J. Dairy Sci. 105:8411-8425

27



Combining Al based on automated heat
alerts (AEA) + TAl works

- .

06/01/2025

14-21 d for AIE +35% Conception rate
+60% Al in estrus Use protocol that
works e.g.,
+35% Conception rate Ovsynch+P4
(CIDR)

28

Lower first service conception risk,

BUT SAME pregnancy rate (after calving), days open,
and percent pregnant at 150 DIM
Vs
ALL-TAI at 84 DIM (Double-Ovsynch)
Rial et al., 2022 J. Dairy Sci. 105:8411-8425

29

«+ Strategy to maximize AIE based on cow biology and justify
use of synchronization for TAI

> Potential reduction of DIM at first Al — not major, value (?)

«» Could improve? more days for AIE, fertility program
(Double-Ovsynch?) for cows no estrus VWP cows?

10

30




TRM explored so far...

Estrus during the VWP

Ovarian status

Estrus during synch

06/01/2025

31

AIE is fastest, cheapest, and easiest way Non-estrus

to re-breed non-pregnant cows cows - TAI
Al estrus
A
4 h)
TAI
CEErmes
Previous Al -

32

AIE for 2+ Al remains popular and can be effective

Pattern of re-breeding for 76 farms in NY in 2023

63% up to30d
f ! 47% for 31A to 60 d
r Ll

11

33




AIE for 2+ Al remains popular and can be effective

35| Cows AIE (%) by farm (n = 76)
301

25F

20}

151

101

L _anellll
= --ulEREEEEN

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
<31dslh

o

06/01/2025

34

AIE for 2+ Al remains popular and can be effective

5

y=51.745 + 0.261 x
gol{n=76
r=044; P <0.001

751 R==0.1918 gyt

701

65|

PIAI ~41%
st (n =~85,500)

10 20 30 40 50 60 70 80
Percentage of cows reinseminated within 30 d after Al

a
3
T

35

Targeted management for 2+ Al
based on ovarian status
Goal - optimize herd performance and management using
ovarian status to assign cows to TAl protocols

Minimize the
interbreeding interval

+

‘ - Maximize P/Al
L

Minimize the number of
necessary and
unnecessary interventions

12
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Short Resynch + P4-Ovsynch

PIAI (%) Reference
32% (481)  Wiimaetal, 2017
33% (189  Wiimaetal, 2018
33% (737) Perez et al., 2020

06/01/2025

33% (1,407) Total
Treatment
e Oveyneh (XPG) NoP4- P4- P-valu
Ovsynch Ovsynch
__(1PGF)  (2PGF)
phocL 25 37 0.01
Wijmaet al., 2018 (159) (186)
Wijma etal, 2018

37

CIDR-Synch or PreG-Ovsynch
work well No CL cows

CIDR-Synch
GnRH CIDR PGFPGF  GnRH TAI
T 240 eon Expected
P/Al with both
PreG-Ovsynch ~35-40%
GnRH GnRH PGFPGF GnRH TAl
7 days l 7 days 24h m 16-18 h

38

Short-Resynch +
P4-Ovsynch vs
D32-Resynch?

13

39




Short-Resynch + P4-Ovynch reduced days open and

increased the percentage of pregnant cows
100}

90+
80[ -
70+ HR Treat vs Resynch-D32: 1.21 (1.01 - 1.44)
60} Median days to pregnancy
Resynch-D32 : 105 (89-120)
50 Treatment: 89 (74-105)
40
30
201
L 6.9 pp more cows pregnant at the
10 end of lactation
ok . .

0 30 60 90 120 150 180 210

Days after firts Al postpartum
Wijma et al., 2018

06/01/2025
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D25-Resynch + P4-Ovsynch is an Effective
Program for 2+ Al Service

Second and greater service

~80-85% Cows
of cows ith CLj TAl

PGFPGF GnRH

A
U. GnRH NPD Tzen~ s2n — ton
25%3d
O Tl
— 1
4 EDAI25:3
! CIDR-synch + 2XPGF
1
1 ~15-20%
1 of cows !
| S g gy RS |

41

GnRH 7 d before induction of luteolysis
(D25-Resynch) improves P/Al for CL cows

14

Treatment
Item D25-Resynch+  Short-Resynch + P-value
P4-Ovsynch P4-Ovsynch

Cows with CL (%) 84 76 0.01

(990/1,178 (7371969)
P/AI CL at NPD (%) M 33 0.01
(D25-Resynch or Short Resynch) (4101990) (2437737)
P/AI NO CL at NPD (%) +8% more P/Al wit h
(P4-Ovsynch) GnRH at 25 +3 d after Al
Overall cows pregnant 43 37 0.01
through TAI (48311,178) (345/969)

Perez et al. (2020) JDS 103:10769-10783
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Treatment |
Item D25 Resynch + ShortResynch+  P-value
P4-Ovsynch P4-Ovsynch
Cows Al at detected 50 60 +10% more cows
estrus (%) (2,390) (2,467) AIE if no GnRH

06/01/2025
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Short-Resynch and Day25-Resynch
resulted in similar pregnancy rate

P=098
HR 0.98 (0.85 - 1.13)

Median days to pregnancy
Short Resynch + P4-Ovsynch: 75
D25-Resynch + P4-Ovsynch: 74

~1pp diff. (P>0.05) in PG
cows at 210 d after 1st Al

44

No GnRH GnRH
higher % Al in heat lower % Al in heat
Less disruptive More disruptive

Elimi Lots of ded
unneeded GnRH GnRH
Ok P/AI Best P/Al

Same pregnancy rate

Perez et al. (20201DS 103:10769-10783

15
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Treatments for 2+ Al
based on Ovarian Status
Maximize insemination of cows at detected

estrus through induction of estrus after non
pregnancy diagnosis (NPD)

06/01/2025

4

6

47

Second and greater service

ﬁ

c

A

1

1

i

i

i

i

L

Key facts:

-increases cows EDAI after non-pregnancy diagnosis
to cow i ical status

-must use synch pi after PGF

16
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Second and greater service

F------,0&32

Cows
without CL I

06/01/2025

Key facts:
-increases cows EDAI after non-pregnancy diagnosis
to cow iological status
-must use synch after PGF
49
PGF + AIACT + TAl based on ||PGF + EDAI + TAl based on
Ovarian status versus a Ovarian status versus Day32
Day32 Resynch Resynch for CL cows + PreG-
) Ovsynch for NoCL cows
« Same time to pregnancy .s time t
during lactation (iorgano et 215 ame time to pregnancy
during lactation wmaseioetar, unpubiished)
50

TRM explored so far...
Estrus during the VWP

Ovarian status

Estrus during synch

17
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Timed Al

The power of synch + heat!!!

Heat

06/01/2025
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Spontaneous estrus during estrous cycle
@ W .
@ ot

oO OO GO /

—u

T T T
Estrus H 10 15 Estrus

Synchronized estrus after fertility program

¢ Dne @0t
" o°° ¢ o
.WDQO o o O
74 - o 2 Enn

om——
Pre-Ovsynch Breeding-Ovsynch

53

Benefit from synchrony and hormonal
environment generated by synchronization

PGF GNRH

7d

Benefit from effects of
estradiol/estrus on uterus,
follicle and oocyte (?)

\_'_J
Pre-Ovsynch Breeding-Ovsync

Double-Ovsynch

18
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A Al in heat
Double-Ovsynch with i E
delayed TAI (GnRH 80) _
GnRH + IATF if
there was no heat
until GnRH

v

GnRH

—
PGF 2x GnRH TAI

GnRH

PGF,, GnRH

7d 7d

7d 80 h 16h

Pre-Ovsynch Breedintl:)-Ovsynch

« Delaying the last GnRH and IATF increases the % of cows expressing heat

before Al
« Cows that express heat have greater fertility

Laplacette et al. 2024 J. Dairy Sci. (In Press)

56

Double-Ovsynch with Heat = high fertility

delayed TAI (GnRH 80)

I
PGF 2x GnRH TAI

GnRH PGF,, GnRH GnRH
7d 7d 7d 80h  1éh
— i )
Pre-Ovsynch Breeding-Ovsynch

« Delaying the last GnRH and IATF increases the % of cows expressing heat

before Al
« Cows that express heat have greater fertility

Laplacette et al. 2024 J. Dairy Sci. (In Press)

57
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More cows Al in estrus with GnRH at 80 h

+28
S35 P<0.01 |299
I 30 (2,235)
3 25
=
@ 20
¥ £
£ 10 22
£ 5 (2350
o 0 T d
CTRL G56 TRT G80

GnRH PGF2uPGF,  GnRH

AIE: artificial insemination after estrus detection - Cows did not receive GnRH

06/01/2025
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More cows expressed estrus with GnRH
at 80 h

Cows that expressed

7 days | 56 vs 80 | estrus before TAI
+46
GnRH PGF2PGF;, GnRH  TAl 73.9
2 80 P<0.01 (0.235)
e e €0
l % 60
2
g 50
° 40 28.0
N (2,254)
£ 20
3
O 10
AN NOAEAAI 0 . i
CTRL G56 TRT G80

Laplacette et al., 2022 J. Dairy Sci. Volume 105, E-Supplement 1

59

Overall conception risk not different but...

Treatment
G80 % Z;ifnts P-value
P/Al % (n) '
All 51 53 2 0.36
(2,191) (2,178)

20
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Promoting Al at detected estrus at the end of the protocol

Double-Ovsynch can be used to:
« Identify cows with different reproductive potential for targeted management: sexed

semen, embryos, post-Al therapy.
» Improve management aspects: distribute inseminations, reduce the use of GnRH,

reduce the need to give GnRH in the afternoon to a good number of cows

06/01/2025

61

Double-Ovsynch + AIE + P4-Ovsynch Al in heat
without GnRH

No heat
enroll in P4-

GnRH PGF,, GnRH GnRH PGF 2x Ovsynch  TAI

v A2 / v
7d 7d 7d 7d P4-Ovsynch

\ ,
Pre-Ovsynch Breeding-Ovsynch

« Maximizes heat insemination after Doble-Ovsynch
* May increase fertility

Laplacette et al. 2024 (JDS Abstract)

62

m ‘ Double-Ovsynch with Delayed Al ‘ Only cows.

not AIE

= mera |
Double-Ovsynch | CIDR-Synch

Treatment
DO +AIE + Diff pp P-value
(€D CIDR-Synch
. AIE % 45 88 +43 <0.001
(n/n) (1,030) (1,032)

Laplacette et al., (unpublished)

21
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Double-Ovsynch with Delayed Al ‘

Synch + Heat increased conception risk

Only cows
not AIE

06/01/2025

TRM - DO + I AT
AIE + CIDR- Double-Ovsynch | CIDR-Synch
Synch
TRT
DO +AIE + "
DTAI CIDR-Synch Diff p.p P-value
| P/AI % (n/n)
Overall
AIE
TAI
Laplacette et al., (unpublished)

64

Double-Ovsynch + AIE + P4-Ovsynch

Increase fertility by up to 7 percentage points

semen, embryos, post-Al therapy.

.

Identify cows with different reproductive potential for targeted management: sexed

Improve management aspects: distribute inseminations, reduce the use of GnRH,
reduce the need to give GnRH in the afternoon to a good number of cows

65
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Double-Ovsynch can be used to:

semen, embryos, post-Al therapy.

Promoting Al at detected estrus at the end of the protocol

« Identify cows with different reproductive potential for targeted management: sexed

» Improve management aspects: distribute inseminations, reduce the use of GnRH,

reduce the need to give GnRH in the afternoon to a good number of cows

66



“Buckets” for TRM
Good preg rate after

' > calving and targeted
use of synchronization
Can improve
. performance,

management or both

‘ Can help find high
fertility cows and can

increase overall P/Al

06/01/2025

67

Thanks!

68
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Improving dairy herd health
monitoring and management
using automated technologies

Julio Giordano, Clara Rial, Ana Laplacette,
Martin Perez, and Emily Sitko

Dairy Cattle Biology and Management Laboratory
Department of Animal Science

Cornell University

06/01/2025

Integrating
automation into
herd health
monitoring and
management

Automated monitoring valuable if accurate for
identifying cows with health disorders

Ideally the list of potentially sick cows is created
COMPLETELY based on AHM system(s) data

0 e | Eoar | Rem I ALERT
To55 [ 6 | 1 [ 6 | eS| e00i6] & % | 5 | [ aes 101 | creck
5681 [0 | 6 [ 5 [ VT [3/21/2000 [50730 | % | 55 |aza] 2] 10z | oo
959 5 [ 5 | 5 | TReAT PUMP | 31 | | 20 ar0] 104 | CrecK
5355 5 | 5 | 4 | mew [7mmi| 38 | 70 || 02 102 | crieck
To7| 5 | 3 |5 e | aaisois oorao| % | % |rFe—rieree
775 | 3 |6 | Fen [emime| W 5[ & [on]aw NOCHECH
TH60 | 9| 2 | 7| TREAT [63/006 [GRUP | % | 50 | s a7 CHECK
T95 | 5 | 1| 6 | TREAT | ezt [RiaT| A

578 | 1 | 10| mesH |eze0t6] BS | s Cows with health
1956 | 6 | 1 | 6 | FRESH [6/28/2016 ] BS % | 5 disorders only

G651 [ 9 | 6 | 5 [ MET _[321/2000 (oS0 | % | 5 ez

S o e mponloroe || T e [ oer]
S35 ]9 | 5 | 4 | FRESH |70t | R 38 | 70 | e[ 402 102 | crieck.
S415] 9 | 5 | 9 [FOOTROT | 7/26/2011 [BXNG¥20 | 77 | B0 | 351|460 104 | CHECK |
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Cows detected

So. % (95% Ol HI+ to CD (d)
DA (n=41) 98 (93-100) -3 (:3.7t0 -2.3; P<0.01)
Ketosis (n = 54) 91 (83-99) -1.6 (-2.3t0 -1.0; P<0.01)
Indig. (n=9) 89 (68-100)  -0.5 (-1.5t00.5; P=0.28)
All metabolic &

dig. (n =104) 93 (89-98) -2.1 (250 -1.6; P<0.01)

-8,760 clinical exams/year for 1,850 cow dairy using

automated vs intensive traditional health monitoring




VS.

+1.5 kg per cow per day and fewer cows
sold to 21 DIM for cows under AHM vs VO

06/01/2025

False positives
Alert or no evident
health
disorder?

Do sensor-monitored
parameters change when
cows are affected by
clinical health disorders?
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Cows with DA had altered rumination patterns

12




Cows with DA had altered activity patterns

06/01/2025

13
Cows with DA had altered HIS patterns
14

Cows with DA had altered rumination patterns in
multiple studies using different sensor tags

== Healthy (n =616) ==DA (n=19)
== Healthy (n =451) ==DA (n =40)

L83
In all cases cows with DA had an altered rumination
pattern before, during and after clinical diagnosis

15




CTows with metritis had alterations to the pattern of multiple
behavioral, physiological, and performance parameters

Reticulo-ruminal

Rumination behavior Eating behavior temperature

&

06/01/2025

O
- Cows with metritis had alterations of their pattern of rumination, eating, and body
temperature before and after clinical diagnosis
Magnitude and timing of alterations varied for different parameters

16
Rumination Behavior Reticulo-Rumen Temp.
.
<
Cows with DA had different pattern of rumination behavior and reticulo-
ruminal temperature around CD compared with cows with metritis
17
For most disorders there is a Cows affected by more than one
correlation between severity disorder at a time or within a few|
and degrge of change in sensor- days have greater changes in
monitored parameters sensor-monitored parameters

1 disorder 22
only Vs disorders

Sensor parameter
Sensor parameter

-

0
Days around CD Days around CD

18



Cows with more severe cases of disease present:
sensor parameter changes of greater magnitude

A Daily Rumination Time
MASTITIS o alRuminafonT

o } porperr,

=~ NCHD (n =417) ) ;«’»:;
g e ‘

-0~ MAST (n = 39) g w0 : ' /N
T Lo

SMAST (n = 10) £ " Group: <0001
Rial et al., 2021 (Abstract; JDS; 104:Suppl 1) & <00

7 6543240123456 7

Days relative to CD
Daily Physical Activity
+ f

06/01/2025

B ¢ DailyLying Time
1200, ————— *

5 Avg DM for Day 0= 10 1400 _—

£ 1000 o =) = Avg DIM for Day 0= 10

£ =) S 1200 ] y

E <

> =t I ? ‘ l ‘E 1000 s

2 600 o s0d R i

3 | | 2 &0 P S e e e

8 a0 =

= 1" Group: P<0.001 2 40 Group: P=0.05

2 20 Day: P <0001 £ Day: P<0.001

z Day x Group: P < 0.001 5 Day x Group: P < 0.001

& 7 %5 432401234567 755 432101234567
Days relative to CD Days relative to CD

19

Sensor-monitored parameters are
affected by clinical health disorders

Do sensor-monitored parameters change when
cows are affected by clinical health disorders? /——/—\o

?

1 Most sensor-monitored parameters change when L4

cows are affected by clinical health disorders
2 Same disease causes changes to more than one
sensor-monitored parameter

Sensor parameter

3 Different diseases causes different changes to
sensor-monitored parameters

4 Disease severity and concomitant disorders cause
more dramatic changes in sensor parameters

Days around CD

20

Most cows with metabolic and digestive disorders
were identified by an AHMS that used rum+act

Cows detected
Disorder Se, % (95% Cl) HI+ to CD (d)

DA (n=41) 98 (93-100) =3 (-3.7t0 -2.3; P<0.01)
Ketosis (n =54 91 (83-99) -1.6 (-2.3t0 -1.0; P<0.01)
Indig. (n=9) 89 (68-100) -0.5 (-1.5t0 0.5; P=0.28)
JAll metabolic &

dig. (n = 104) 93 (80-98) 2.1 (2.5t -1.6; P<0.01)

- Majority of cows had alerts around CD of metabolic
digestive disorders
Alerts were observed earlier or at same time as CD
AHMS that used rum+act might be effective for
identifying cows with bolic and di i i

21




O ldentity Cows wi

fy > 5 metritis and mastitis based on
alerts from an AHMS was moderate overall but more
effective for cows with severe cases

- Cows detected  HI+ to DCD (d)
Disorder Se, % (95% CI)
'f"'fm')"s ALL 55(49-60) 1.2 (1607 p<oon
Metritis only
(n=322) 532 (47-58) -1.2 (1.6, -0.7; P<0.01)
Metritis + other
HD (n=27) 780 (62-91) 1.3 (24, -0.2; P=0.03)

[]

Dis Cows detected % HR Flag to DCD
Se (95% CI) (days)
Mastitis (n = 123) 58 (49-67) -0.5

(-1.0to 0.1; P=0.02)

By Pathogen

06/01/2025

E. Coli (n =31) 813(67-95) Severe toxic mastitis
[T oommem 490 (32:69)] .

1]
Staph Aureus (=TT 26°(1777) Chronic mild mastitis
No growth 48 h (n = 25) 285 (28-69) 7

O
Slightly over half the cows had Hl score alerts
More effective to identify cows affected by another disorder or more
severe cases
Alerts for cows flagged were observed earlier than clinical diagnosis

Stangaferro et al., 2016 (JDS 99:7422-7433)
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Automated monitoring valuable if accurate for
identifying cows with health disorders

Ideally the list of potentially sick cows is created
COMPLETELY based on AHM system(s) data

B w7 | Eoar [wem I ALERT
T955] 8 | T | 6 | FRESH [6/28/2016] BS % |59 | a7e[ aes| 101 | cHECK
5681 [5 | 6 [ 5 [ Ve [3/21/2000 [50730 | % | 58 |aza] 2] 10z | ook
959 5 [ 5 | 5 | TweAT PURP_| 51 | ® | oro| 370 104 | cHEcK
5395 5 | 5 | 4 | e |00t | 38 | 70 || 402 02 | crieck
7[5 | 3 [ [Fen [smums| W 57 % [oro[ams NoCHEGH
TH60 [0 | 2 | 7 | TReAr [ emuaone [Geu | 3 | %0 | s[ser CHECK
I I e i L e

19578 | 1 | 10| FRESH | 6/28/2016 | 85 @7 | s Cows with health
1958 8 | 1 | 8 | FResH |6/28/2016 | 5 % | 5 disorders only

G651 | 5 | 6 | 5 | Mer _[5/20/2010 0G0 % | 5 azs 4 2 cHECK
s[5 |5 |5 [TReT 1:':5/24/2mn capunp | 31 | [ 2o ar0] 104 | crieck |
5395 | 5 | 5 | 4 [ Fes_[ae0ii [ 38 | 70 | e[ 402 102 | criecx.
S416] 9 | 5 | 9 [FOOTROT [ 7/26/2011 [BWN5¥#20 | 77 | B0 [ 351
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Automated health monitoring
systems can help with herd
health monitoring and
management

24



Farms with little-to-no
intervention and not well-defined
programs

Accurate and timely identification
of “more” cows of interest
Improved diagnosis

[Potential value of AHMS varies largely
for different farms

—— =

M“”-

Farms with intensive

Everything in and systematic monitoring
between...large programs

variation for
AHMS use and

value Reduce labor needs & cow
manipulation at same level of
detection

06/01/2025

25

Potential value of AHMS varies largely
for different farms

——_ ~

A—n—-“”-

Farms with intensive
and systematic monitoring
programs

Everything in
between...large

variation for
AHMS use and
value Reduce labor needs & cow

manipulation at same level of

detection

26

27




Compared program based primarily on AHM
systems alerts vs traditional monitoring

215 % Drop in session
milk production rate

Control

< 86 Health Index Score

06/01/2025
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Same or a slightly smaller proportion of cows % cows that left the herd not
with HD detected with a program that affected by monitoring strategy
prioritized AHM systems alerts
Group.
Hicm AuTM Paalue
Item? (n=600) (n=605)
Sold and died up to 60 DIM 15(07-3.1) 2.1(1.0-4.0) 0.38
Soldanddiedupto 160DM  84(60-116)  69(48-98) 028
Milk yield not affected by First service outcomes not affected
monitoring strategy by monitoring strategy
.8 oen -+ —
HIC-M
DIM 15t Al AFE only 7502027
PIAI (%) All AI 41.9(37.7-46.3) 39.2(35.0- 43.6)
(536) (536)
PIAI (%) AE 38.9(335- 447) 35.4(300- 41.3)
PIAI (%) TAI 45.5(37.8-53.4) 45.5(38.3- 52.9)
) 191
PregnancyLoss (%) 54(30-94) 27(12-59)
219) 212
Perez et al., 2023 JDS:106:9474-9493
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MOST but NOT ALL cows with health disorders
might be identified with AHM systems

Combining AHM with some level of traditional health
monitoring might be necessary for some herds

10

30




Combining AHMS with traditional health monitoring
to avoid missing cows of interest

Determine pattern of DZ occurrence
at dairy

et
Example

= AHNS.+ minimalyisrptiveabssrvation(eg.visua)

o 10£3 1713

AHMS Caidl
Tags alving Uterine health

examination

ID cows not detected
y AHMS

06/01/2025
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Potential value of AHMS varies largely
for different farms

—— ~

M—-“”-

Farms with intensive
and systematic monitoring
programs

Reduce labor needs & cow
manipulation at same level of
detection

32

Potential strategies for AHMS use vary by farm

Generate list through AHMS data — List generated
COMPLETELY based on AHMS data

[T [PEN[LACT[om] v | EoAT | Rem

o558 | 1 [ 8 |FRESH [e/28016 | BS % | %
s [0 [ 6 [ 5 [ ver 3:‘:/11/1mn [EXNsF30 | % | %
5599 [0 | 5 | 5 [TREAT Jtopapotofcapume | 31|
53959 [ 5 [ 4 [PResn [0 [ R [ 3 [ 70
T8 | 3 |3 R [ e | 7 | % I
Ta7 9| 3 | & [ew [spvan| R 5 ®

1660 ]9 | 2 |7 | TREAT [81/2016 [cheuMp | 35 | %0

1556 [ 8 | 1| 6 | TREAT [/20/2016 [IMRi#27| 41 | % | 3ot [ss0] 102 [noct
57| 5 [ 1 |0 [FEH [0t & e

EEE N N L T % [ %

ST [ 9 [ 6 [ 5 | M [3umm [owsn | % | ©
5555 | 5 |5 [TReT 5w

5355 [9 | 5[4 [ResH 7o [ R [ 3 [0
S35 [ 9 | 5 | 5 [FooTROT [726011 [BNs# 0 | 77 | 0 [357]
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AHMS may help reduce labor
needs and cow manipulation

~1,840 milking

~2,450 calvingsl/yr
Item CON TRT Diff.
Cows checked per day 40 (20-66) 16 (4-22) 24
Cows treated per day 8 8 (1]
Time spent per cow per day (min) 2.92 292 0
Cows checked per year 14,600 5,840 8,760
Hours checking cows per year per wkr rall 284 426

@ Did not account for labor required to replace collars

06/01/2025

Perez et al., (unpublished)

34

Potential value of AHMS varies largely
for different farms

—_\/—

Farms with little-to-no
intervention and not well-defined
programs

Accurate and timely identification
of “more” cows of interest
Improved diagnosis

35
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Rial et al. JDS 2024 (In Press) vs.
[ AHM (n = 607) |=> [ Health index score <86 AU, or daily <250, or milk reduction >20% _| [NNNRRNN
VO (n = 597) Visual observation ‘:.?aﬂ:::;s
1
Same clinical examination procedures were conducted to both groups L
—f—t t -
-14d 0 3 21 100 DIM
Calving
Neck-tag
attached

06/01/2025
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Cows in the AHM group were more likely to be
selected for clinical examination

AHM
Outcome (n =607) P-value

Cows examined, % 30+25 62+2.8 <0.001
Times examined 1406 2105 <0.001

Cows Cows
selected per selected per
day: 5.3+2.5 day: 15.5+ 3.5

Rial et al. 2024 JDS (In Press)

38

AHM
From 3 to 21 DIM (n = 602) Diff. P-value

Cows with HD, % 21+25 35+29 +14 <0.001
Cows treated, % 17+2.2 2619 +9 <0.001
Cows in hospital, % 11%£17 16 2.1 +5 0.02
Number of cow-days in

hospital, d 277 +4.7 436 3.4 +159 <o.001

Rial et al. 2024 JDS (In Press)
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39



06/01/2025

Cows in the AHM group produced more milk
during the first 21 DIM

Milk
Group usmssem P-value

No health disorders
(5 494212 4002 diagnosed
52211

+28 kg per cow for
21 DIM x AHM

Health disorders
diagnosed

+1.5 kg per cow per day
x AHM group

Rial et al. 2024 JDS (In Press)

40

Cows in the AHM group had more rumination time
during the first 21 DIM

Group Estimate P-value

AHM NCHD 464 +4°

VO NCHD 462+ 4°

0.01
AHM CHD = 398+ 5°
m 37246

Rial et al. 2024 JDS (In Press)

41

No effect of treatment on milk yield from 22 to

14
100 DIM

Differences only
between CHD and
NCHD groups across
treatments

Rial et al. 2024 JDS (In Press)
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Some effects of treatment group on herd exit

06/01/2025

Treatment
M AHM

Outcome, % (n = 607) P-value
L 1to21DM 12 10 0.54
herd  22to 100 DIM 9 7 0.26

1 to 100 DIM 22 18 0.22

1to 21 DIM 1.7 23 0.31
Died  22to 100 DIM 2.6 15 0.28

1 to 100 DIM 25 26 0.82

1to 21 DIM 6 3 006 4mm
Sold 53 t0 100 DIM 8 7 0.48

1 to 100 DIM 15 10 0.12

Rial et al. 2024 JDS (In Press)
43

No effect of treatments on rowp  Estimate Povalue

P/Al at first service AHM 6815,
Pregnancy loss [ o6:15

N

Rial et al. 2024 JDS (In Press)

44

Conclusions

- More cows in the AHM group were identified with health disorders
.-Cows in the AHM group had greater milk yield in the first 21 DIM
Some differences observed in the herd exit dynamic

- 4 LABOR COST ?
-- 4 LABOR AND TREATMENT COST ?

More cows examined -

More cows treated --

Automated monitoring systems --------- 4 AMS COST ?
More milk for cows in AHM group ----- 2 Income ?
«..s... PROFITABILITY?

15

Rial et al. 2024 (Unpublished)
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Compared ==

VS.

Rial et al. (unpublished)

06/01/2025
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This Pholo by Unkewn Author i boansed under GG BY-AC.

DISCLAIME

Tis Photo by Unknown Author i censed under CCBY-NG

47

Cows in the AHM group had ZH -
greater expenses

t Treatment t Health monitoring == Replacement cost
cost (sensor + labor cost) = (rearing value)
¥ i
+2.2 (P<0.001) +4 (P <0.001) +14 (P=0.91)

16
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1,500
1,400
1,300
1,200
< 1,100

B
8
H

900
800
700
600
500
400
300
200
100

0

Accumulated Cash Flow ($/cow)

P=0007

P=064

Cows in the AHM group had greater income over feed
cost and cash flow for cows that stayed in the herd

P=048

PR
SIS U™ 2 Economic benefit for
AHM for 21 DIM was
P iEa offset thereafter
Still positive but not
= statistically significant

21021 DM

2210100 DIM

210100 DIM

06/01/2025
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No difference in cash flow for cows that
exited the herd

o O e
(zsll;zvjim (n=31) (n=32)
i 41701128 1289 + 146 119 0.97 No overall difference
P but slightly greater
b 109 £ 67 97 £76 58 0.37

cost for AHM could
= n29 =30 offset gain for cows
g © 636 % 140 642 £ 142 6 0.75 that Stayed
it 41140 471143 6 0.97
50

Summary for cash flow of AHM vs VO

Cows in AHM group had greater (numerical) cash flow to 100 DIM
compared with the VO group - effect only for up to 21 DIM

- Despite greater expenses associated with greater labor, sensor
and treatment cost, enhanced milk yield was sufficient to cause
greater IOFC and consequently cash flow

- Outcomes may change if the use of AHMS to select cows for
clinical examination is compared with more intense health
monitoring programs

~'DID NOT account for any other uses of automated monitoring

17
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Specificity is also relevant but we know
less about

3 B | mA [wen ALERT

06/01/2025

Sensitivity Specificity =

TREAT | 97772008 [RI927 | 8| T | s || tor | CRECK

TREAT | 357011 [GPOR | | 7T | s [ aon | OMECK

g

STI0T [FROPT0 | 55 | 7% | ars [0 | 100

TRENT W30 (B0 | | % ||| 1
i T e T ® [ ]|
ST [ | B [ B e [ | ot

N e I N B Y P e

g

TR | GG [ | W | % | 1 || e | cweck

i T e T [ o] won | crecr

s | e | & % [ [ om [ on | omeox

Ve | im0 (om0 | 4 | 5 |z [ase| | creox

If specificity of AHM systems
alerts is low, a lot of healthy
cows are added to the list of
cows for clinical examination

Unnecessary work and
cow disruption!!!

O
5

5 [T T ® [ o] s | crecx
eS| [ W 3 [0 [ [ae| e | omeox
5 [FooTRoT | 2erott [B0EE | 77 | 80 | et [ o] i | creok

52

Cows in the AHM group were more likely to be
selected for clinical examination and diagnosed
with a disorder

AHM
Outcome, % (n=607) P-value

<0.001 VO = 66% cows diagnosed

Clinical
health with disorder / cows
disorder /Ja examined

/

C
e:awnfined /5—0\\ ﬁi\ <0.001
21 35

AHM = 46% cows
diagnosed with disorder /
cows examined

Rial et al. 2024 JDS (In Press)
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Type of alert and clinical diagnosis outcomes

% Growp: P<0.001
80 A
69.7
70 A
s ® 57.1
Zz'. Lower proportion of cows
2 = with Alert and NCHD when
E N the cow is selected for
H w o clinical examination based
8 . on both (his<86 and
» RUM<250
)
10
J
Both s Rum
Type of alert

Rial-etal., 2024 (t

18
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Alerts +
No clinical disease

Alerts +

al disease

False positives
or no evident
health
disorder?

06/01/2025
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Rumination

No Alert +

No clinical disease
(n=235)

Alerts +
No clinical disease
(n =199)

Rurination time (min/d)

Alerts + 100

Clinical disease
(n =168)

y
!

*NoAlert-NCHD different from Alert-NCHD
#NoAlert-NCHD different from Alert-CHD
+Alert-CHD different from Alert-NCHD

Group: P < 0.001
Day: P<0.001
Group x Day: P < 0.001

7

8 9 10 11 12 13 14 15 16 17 18 19 20 21
Days in milk

Rial et al. 2024 (Unpublished)

56

Milk A

55 +
50 #
*
45
No Alert + —
No clinical disease s
(n =235) e
z
2 30
S
Alerts + s 5
No clinical disease = .

(n =199) » NoAlert-NCHD different from Alert-NCHD
#NoAlert-NCHD different from Alert-CHD
+Alert-CHD different from Alert-NCHD

Group: P < 0.001
~ Alerts + Day: P<0.001
Clinical disease Group x Day: P < 0.001
(n=168)

8

9

0 1 12 13 14 15 16 17 18 19 20 21

Days in milk

Rial et al. 2024 (Unpublished)

19
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No Alert +
No clinical disease

Alerts +
No clinical disease v

2.

Alerts +
Clinical disease

Exploring root cause of
alerts and NO clinical
condition

Interventions to prevent
clinical conditions or
mitigate effects on
performance

06/01/2025
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management

Automated health monitoring
systems can help with herd
health monitoring and

59

for different farms

Effortto find cowswith

Potential value of AHMS varies largely

Farms with little-to-no
intervention and not well-defined
programs

Everything in
between...large

variation for
Accurate and timely identification AHMS use and

of “more” cows of interest
Improved diagnosis

value

Farms with intensive
and systematic monitoring
programs

Reduce labor needs & cow
manipulation at same level of

detection

20

60
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This work was suppored by the USDA Nationa Institute of Food and Agriculture, Ariml Healh Program Project # 2017-67015-26772,
Hatch project NYC-2020-21-255, and Multistate project 1021189, Any findings, conclusiors, n
NIFA)ortre

United States Department of Agriculure(USDA)

P
o
(I) Clda Cornell Institute for Digital Agriculture

Comercial farm collaborators

61

Cornell Agricultural Systems
Testbed and Demonstration Site
(CAST) for the Farm of the Future

Find us here»

Cornell University

62

Thanks! 21
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Monitoring Nutrition: Old
Classics and New Tech

1/4/2025

Kirby Krogstad Jason Hartschuh
Assistant Professor Extension Specialist
What is on the agenda?

My Goals when monitoring a Nutrition Program

Review “The Classics”

Using New Technology

My goals for nutritional Monitoring?

1. Quality Control
2. Personnel Accountability

3. Setting Transparent &
Achievable Goals

4. Updating Benchmarks




Focus on 1 or 2 goals at a time

I move up or down this as a ladder

4. Update Benchmarks|

3. Set Transparent Goals

2. Personnel Accountability
1

. Quality Control

1/4/2025

" The Classics for Nutrition Monitoring

Feed Efficiency
(Raw and
Adjusted)

Body Milk
Condition Composition

Penn State
Fecal Scores Fecal Starch Particle
Separator

Body Condition Score

Stage of |Recommended BCS
Lactation

Fresh Cow 3.00 (Lose ~0.25 units of BCS)
(~30 DIM)

@ 1t 3.00

Breeding

@ Dry off 3.25-3.50

@ calving 3.25-3.50




— Thin cows = problems

E

2.19 (1.50-3.20) <0.01

REF =

) 0.56 (0.35-0.87) 0.01

Krogstad and Bradford, Accepted

1/4/2025

7

~ Milk Composition: Stay up to Date!
What are the Top OH Herds Doing?

_ Holstein (Top 15 % of OH herds) |Jersey (Top 15% of JE Herds)

Test day milk

95 65
Test day fat %

SBCLL PERN  Shoot for >7.2 Ibsof EXM  Shoot for >6 Ibs of
Tast day protein % i Solids/cow/d i Solids/cow/d

Test day SCC 141 183

https://www.drms.org/Reports-Data-Tools/DairyMetrics

8

Component Ratios Matter

Fat:Protein ~ 1.3-1.4

Protein:Fat ~ 0.7-0.8

If outside of range, you may be missing on
opportunities for more component production




— Milk Urea Nitrogen
Shoot for 10-12 mg/dL

1/4/2025

Too High
————

Inadequate
Excess RDP? fermentable
CHO?

Too Low?

!—‘—\

Inadequate

Excess
fermentable

5
RDP? CHO?

10

« Calculation: FE = ECM/DMI

Feed Efficiency

Unadjusted Adjusted

« Calculation: Adj FE = FE x
CF

* Determine CF
« Adj FE

Deviation = 167-150 * 0.001
=0.017

CF =1+0.017 = 1.017

11

Adapted from Hutjens

Recommended FE benchmarks

Group Recommended FE | Recommended | Current OSU Current OSU, adj
Adj FE Dairy (FE) FE
1.73 1.83

High mature  1.7-1.8 1.7-1.8

cows

High group, 1t 1.6-1.7 1.6-1.7 1.70 1.66
Lactation

Low group, all >1.4 >1.5 1.26 1.45
parity

Whole herd, 1 >1.5 >1.6 - -
group TMR

12



Fecal Score?

0 a

1/4/2025

13
— Fecal starch - don’t waste corn!
Fecal starch reflects Total Starch Digested
1 1 fecal starch
=|1.25 starch
digestibility
Goal?
<2.5 % Fecal
Starch!
Fredin 5 M. LF Ferraretto M. Akins P, C Hoffman,and R D, Shaver 2014, Dairy Sci 97(3):1862-1871, 103168/1ds 20137395
14
Penn State Particle
Separator
15




W Location 1
m Location 2

Location 3

Deliver a consistent mix!

Use of PSPS to monitor within bunk consistency!

Goal: Less than 5% CV for middle, bottom, and pan of PSPS

1/4/2025

16
Evaluate sorting?
Fat%=3.6 mbiet
Protein % = 3.4 mOrts
17
How to evaluate sorting?
. L % of TMR
1. Shake out diets
immediately after 19 mm 2.5
delivery
2. Shake out the refusals 8 mm >50
the next morning
3. Compare the particle SLCT I 0p20
size distributions - S5
Grant, R.J. and K. W. Cotanch. 2023. AEEI\ed Animal Science 39(3):146-155. huEs ://doi.org/10.1 022-02371
18




The “New Tech” For Monitoring
Nutrition

TMR Cameras Rumination
Software Monitors

Rumen Equipment
Boluses monitors

1/4/2025

19

TMR Software
USE THEM TO THEIR FULL VALUE!

1. Track Inventory

2. Monitor mixing accuracy
per batch

3. Monitor mixing accuracy
per ingredient

4. Monitor mixing accuracy
per user

20

Monitor Mix Accuracy

Goals:
1. Overall Accuracy: >98%

2. <1.5% deviation on Corn
Silage

3. <5% deviation on dry forage
(especially at low inclusions)

4. <1% on premixes, VTM, $$

HayDC HayMC Flaked  Silage  Silage Heifer-  Straw
# 2023BVR 2023 307
Conv

ing redients Alfalfa  Alfalfa Corn Corn Corn  Molasses Wheat

21




12.00
1053

10.00

AR e
S A\““ <

& &
(Jos I o
S (o
¢
N

1/4/2025

22

On-Loader silage moisture analysis

Daily Corn silage moisture variation

Italian Study with Constant Moisture Correction

Feed costs were $0.09 per cow per day less

Milk production was 5.6 pounds more per cow per
day (65.9 vs. 71.5 pounds/cow per day)

400-cow dairy at $18/cwt would result in
approximately $147,168 of increased revenue

$13,140 savings in feed cost per year.

23

Barn Cameras - what for?

© A -

MONITOR DELIVERY TIMES MONITOR FEED PUSH UP MONITOR COW BEHAVIOR
TIMES

24




Image provided by
Don Martell
* Poor feed distribution

* Feed pushup
procedure?

* Feed amount?
* Refusal Target?
 Eating behavior

1/4/2025

25
Monitor rumination
and eating behavior
 Holsteins > 600 min/d
(collars)
« Jerseys > 500 min/d
(collars)
* Variance farm-to-farm
and tech-to-tech
26
Rumen Bolus monitoring?
* Monitors...
* Rumen temperature
¢ Activit i
. V\;a't\gxntake e Intuitive e Costly
+ Rumen pH (only 90- e “Actual” e Single use

120 d of data)

* Small versions for
calves, sheep, goat

rumination

27




Watch for Changes!

Low Fresh High cu High

1/4/2025

29

Use of pH Monitoring?

Amplitude, Time <5.8, mean pH

30

—
Pen 1 Milk and Rumination
112 700
110 600
108 500
106 Milk Lags

Rumination 400

104
300

102
100 200
98 100

96

10/7/2024  10/14/2024 10/21/2024 10/28/2024 11/4/2024 11/11/2024 11/18/2024 11/25/2024 12/2/2024

—pPen 1Milk —Pen 1 Rumination

31

10



Large Herd
Example

« Ration change made
Friday 12-6

* Ruminations
dropped fast!

« Milk drop by
Rumination preceded production Monday.
changes.

1/4/2025

32

— Don’t Forget about the Calves!

Rumination

33

Activity depends on housing

Activity spikes before fever in group-housed calves as they want to be
left alone, so they move away when approached by other calves

34

11



Equipment Monitoring

* Equipment Monitoring
allows for tracking....
* When equipment ran
* Who ran it
* How long it ran

et -

1/4/2025

41

App monitors use, path, time, and users of the equipment

42

ARMING i S
GITAL TRANSFORMA
S GMART PAECISTON

Al changed Dairy - AGRICULTURE D/

once and it’s 2 0.SENSOR TECHNOLOGIE!

==
xS

changing it again

this time with PAOITAL THIM

AGRICULTURAL BIG DAT

sensors, not semen s ARTIFICIAL i
’ 1= SUSTA

WHPRECTSTON LIVEST(
TOCk JETAVERSE 1ot INS

Sensors tell us a group of problems ?
may be present, and people find the ioN “@ﬂﬂ"‘ E
problem and correct it!! i
1
i
!

43
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Assistant Professor of
Dairy Nutrition
Wooster, OH

1 e
q)iiiiﬁﬁ@osu.edu

1/4/2025

44

13



1/4/2025

The Next Chapter of Rumen
Health

Kirby Krogstad
Assistant Professor

1
.
What is on the agenda?
Dairy cow gut anatomy and What we know about What were working on at
functions “rumen health” osu
2

The gut has 2 major functions




The rumen is like an onion - it has
layers

1/4/2025

Acidosis damages the rumen and result in
inflammation

Current Understanding of
Rumen Health

Its not much....




1/4/2025

Grain Challenges reduce ruminal pH
6.2 350
6.15 300
6.1 250
6.05 200
6 150
5.95 100
59 50
5.85
& mmMean pH —AUC<5.6 AUC<6.0
Khafipour, E., D. O. Krause, and J. C. Plaizier. 2009. J. Dairy Sci. 92(3):1060-1070. https://doi.org/10.3168/jds.2008-1389
7
Reduced pH associated with....
60
¢ Reduced fiber digestibility N s0.2
 Alteration in microbiome _ e
240
* Altered volatile fatty acid 2
profile 2%
* Increase in LPS and - 2
amine compounds 10
’ CON SARA

8

Thresholds for “SARA”?
Rumen pH < 5.6 for 3 h/d
Rumen pH < 5.8-6 for 5 h/d
e e




Is acidosis related to
inflammation?

Increased grain related to...
Increase plasma Hp
Increased SAA
..... at 45% of diet as concentrates

Zebell 0. B.U, Metzie 0115080

1/4/2025

10

Different ways
to cause
acidosis

What about
inflammation?

11

WHY?

12




Grain acidosis 1 E. coli
abundance in the rumen

1/4/2025

13
Acidosis challenges increased E.coli in the hindgut
( )
Plaizier et al., 2017 Front. Micr. 7:1-12
14
Know very little about
tissue- adhered flora
(“epimural
microbiome”)
15




Grain challenge: sudden increase in starch

Week 1 to Week 5 Week 6

Control Diet (50% Forage, 26% Starch) SARA Diet (40%
Forage, 33%
Starch)

Alfalfa pellet challenge: steady increase in pellets over 6
weeks

Week 1 Week 2 Week3  Week4 Week5 Week6

0% Alfalfa 8% Alfalfa 16% Alfalfa  24% Alfalfa 32% Alfalfa ~ 40% Alfalfa
pellets pellets pellets pellets pellets pellets

1/4/2025

16

Dietary Starch Concentration

Acidosis: starch increased to
32%

HS: 28% Starch

[\ [\

CONTROL: 24% Starch

Day of Study

. 2015 7. Dairy Sci. 98:(3): 17861796

17

Abrupt diet change may increase risk of inflammation

18




1/4/2025

Ruminal acidosis
reduces VFA
absorptionrate in
the rumen.
19
Starch does not consistently alter systemic

inflammation

Krogstad and Bradford 2023 JDS Communications 4:(1): 14-18

20

Erch Can Drive Milk and Protein Yield

50 58 47.1 1.6
45 1.4
40 1.2
35 1

30 0.8
25 0.6
20 0.4
15 0.2
10 0

LS (16%) HS (32%)

mMilk Yield —Protein Yield

Boerman JP.S.B Potts M J VandeHaar and AL Lock 2015 J Dairy Sci, 98(101:7264.7276 10 3168/id<. 2015946

21
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22
~ Find the optimum concentration!
Ingredient or Nutrient
23
What Were Working on at
osuU?!!
25




R What did we observe?

Item, % DM unless
e | con [ saRa |

otherwisestated | Wean | 0 | e | s |

DM, % as is 442 0.57 50.1 3.61
aNDFom 30.9 1.20 283 113

236 1.88 16.4 137
Starch 26.6 0.14 32.2 2.19

cp 16.7 0.78 16.3 1.20

7.7 2.39 43 1.20
616 043 515 0.98
T o 1.96 443 0.22

1/4/2025

26

AStarch = 1'Feed intake and Milk yield
40 9 P=0.06
35 4 P<0.01 313 326

30 4

m CON
W SARA

DMI, kg/d Milk, kg/d

Krogstad etal, unpublished

27
—
. . .
Acidosis = Inflammation?
91 P=0.04
8 P=0.01 P=0.24 %2 6.9
7 X
59 5.7 55
6
5
m CON
4 W SARA
2
1
0
Rumen pH Min Rumen pH Max fecal pH
Krogstad et al.. blished
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29
Inflammation in the rumen tissue?
20
18 Driven by 2-3 cows.
e Substantial cow-cow
“ variation.
12
10
8
6
a
2
o -
LB 10 IL17B 22 TNFA
mCON 1 1 1 1 1
W SARA 0.1 732 6.11 131 1.26
30
What happens to the Rumen?
Switch from Corn = Wheat and Barley
Corneum
thinned by
31%
Innermost
layer 1
Krogstad et al L

31

10



* Immune
cells?

signals?

Krogstad etal,, unpublished

What would drive inflammatory signals?

cells?

* Epithelial

* Other cells or

1/4/2025

32

Next question: Low Forage Diets?

How much starch can we feed in low-forage diets?

Low (~20% Starch) | Mid (~25% Starch) | High (~30% Starch)

aNDFom 37% 28%
fNDF 12.6% 12.6% 12.6%
Starch 23% 33%
cp 16.3 15.9
FA 4.3 4.8
33
—

y!

ECM, kg/d 5238 47.0

Low Starch = 1 Milk Yield

47.4
3.72
155
335
158

49.9
3.34
1.63

3.23

1.60

48.9

3.01

0.313
0.087

0.124

0.071

1.63

0.52 0.15
0.03 0.20
0.04 0.06
0.07 0.90
0.16 0.15
0.08 0.05

34

11



T Cells are y8 (Regulatory?)

CDa+ TCRN24+ CD4+TCRN24+ CD4-TCRN24-

1/4/2025

35

" The Next Chapter of Rumen Health?

Role of ruminal immune cells?
Signals to maintain rumen wall?

Dietary constraints?

36
Bonus: What about
Rumen Health after
calving?
37

12



Rumen changes
across the transition

period / /

Steele et ol 2015 ). Dai

1/4/2025

38

—— Fiber during fresh period?

}// 38%]

Postpartum starch concentrations associated with BHB
and Hp

» Kerwin et al. 2023
observed associations for
postpartum starch content

Association # Causation

ST US(PAl U T I. 115 — HOLE g1
Hp primiparous cows
« Preganancy: HS = greater
regnancy risk in primiparous
cows

40

13



Take homes!

Most of what we know is from

extreme examples

Know little beyond pH
thresholds

Rumen wall is dynamic with
different cell types

1/4/2025

41

Assistant Professor of
Dairy Nutrition
Wooster, OH

1 e
“iiiiiﬁ@osu.edu

42
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Sma){tecC

THE HEALTH SYSTEM
that future-proofs your dairy farm.

For more profitability
AND a healthier herd!

Thanks to unique bolus
technology and precise data
From inside you benefit from:

@ earliest possible disease detection

Q precise heat detection & calving alerts
e optimized feeding

CONTACT
US TODAY &
LEARN MORE!

T +1 (608) 817-6160
E info@smaXtec.com




Pradalex-

(pradofloxacin injection)

Right for cattle. Right by you. E’anco



DENKAMILK

Complete line of
high quality milk
replacers

o Extensive on farm support
« Consistent formulation
o Science-based products
e Excellent palatability and
mixability
e 9o+ years of experience
in young animal nutrition

For inquiries and questions contact:
customerservice.us@denkavit.com or call 315-604-4400

DENKAVIT

WWW.DENKAVIT.COM GROWING TOGETHER



EXPANDED
SOLUTIONS

proud to offer expanded NV
ed Additives and Water-Soluble
combined with our trusted offerings:

= Medicated Feed Additives

= Mineral Nutrition

= Nutritional Specialty Products
=~ Vaccines

= Water-Solubles

In any stage, from birth through lactation,

our portfolio of products and services offers
comprehensive solutions for any operation. Our
portfolio provides the tools you need to help protect
the health of your herd and optimize performance.

Learn more about our
expanded portfolio.

DG100324GLB-R0124 ©2024 Phibro Animal Health
Corporation. Phibro, Phibro logo design and Healthy
Animals. Healthy Food. Healthy World. are trademarks

of Phibro Animal Health Corporation or its affiliates. HEALTHY ANIMALS. HEALTHY FOOD. HEALTHY WORLD.®

Phibro

ANIMAL HEALTH CORPORATION I ©




Nutritional
Products

Supplements

Laboratory
Equipment

Diagnostics

Committed to Strong Veterinary Relationships
Knowledgeable, Experienced Inside Sales Team
Accurate, Reliable Order Fulfillment
Online Scripting / Online Ordering

FDA and AMDUCA Compliant

Scott Bauerbach 1-740-508-0278

Outside Sales Representative

A pround supporter
of the
Ohio Dairy Veterinarians



pbsanimalhealth

KNOWLEDGEABLE, FRIENDLY STAFF

who can help you find exactly what you need.

2] GREAT LOW PRICES!
'} WIDE SELECTION

of livestock & equine health products and supplies — vaccines, dewormers,
ear tags, supportives, instruments, fly control and pet products too.

"% ORDER TODAY 2pm tT M-F SHIPPED TODAY
15}l PERSONAL SERVICE & FEATURED DAIRY HEALTH ITEMS

in our Booth January 9, 2025. Come see us!

E 5 CONVENIENT OHIO STORE LOCATIONS Massillon

2780 Richville Dr. SE 2029 U.S.R. 127 23507 U.S.R. 23 South St.Henry [ ) o
Massillon, OH 44646 St. Henry, OH 45883 Circleville, OH 43113 ) Wooster
Phone 330-834-9252 Phone 419-925-8800 Phone 740-474-7394
Also home of our 82,000 Circleville
sq ft Warehouse/ Distribution 2721 Progress Way 3188 Lincoln Way East o
Center and Corporate Offices. Wilmington, OH 45177 Wooster, OH 44691 [
Call for a tour! Phone 937-382-4572 Phone 330-262-1596 Wilmington

Shop

EASY ONLINE ORDERING our store
at pbsanimalhealth.com or call 800-321-0235 Nearest
Online catalog or request printed catalog you!

ﬂ SAVE ON LIVESTOCK PRESCRIPTIONS

Prescription fulfillment service is available with shipment from our Massillon
warehouse right to the farm! Rx required. Ask for details.

2! YOU ARE PRIORITY #1 WITH PBS ANIMAL HEALTH

We are here to help and are eager to serve you!

#1 SOURCE FOR ALL YOUR LIVESTOCK PRODUCTS
RIGHT HERE IN OHIO

0oDV25




Learn more about our genetic lineup,
product offerings and services by
scanning the (R code below!

Opgl0
=

SELECT SIRES \ Call your representative to protect your
\

M E M B E R y herd's health and your bottom line!

COOPERATIVE Phone: (614) 878-3333 & Web: www.ssmcoop.com

®ProfitSOURCE, NxGEN and HHP$ are registered trademarks of Select Sires Inc., Plain City, OH.
CowManager is a registered trademark of Agis Automatsering, Utrecht, Netherlands.



MilkCanBeMore.com
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To the Sponsors of the 2025 Rural Practitioners Social

Ohio Veterinary Medical Association
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