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WELCOME

On behalf of all the faculty of the University of Florida welcome to the 56"
Florida dairy production conference.

The Florida Dairy Production Conference started in 1964 and aims to
create a program which brings together some of the newest research,
innovations, recommendations, and ideas for improving the sustainability
and profitability of the Florida dairy industry. The presented information
provides practical take-home messages for dairy farmers and highlights
emerging trends in the dairy industry. The conference strives to provide a
friendly learning and sharing atmosphere with networking opportunities for
our target audience of dairy owners and employees, allied dairy industry
professionals, students and dairy educators that includes great
opportunities for networking. This years conference will include aspects of
nutrition, reproduction and calf management, as well as a dedicated
afternoon discussing the role of heat-stress on dairy cattle production.

A full synopsis of the meeting and complete proceedings including links to
recorded presentations can be found here:
https://animal.ifas.ufl.edu/dairy/conferences--meetings/florida-dairy-
production-conference/

Regards,
John Bromfield Peter Hansen
Geoffrey Dahl  José Santos

Lané Haimon Matti Moyer

The Organizing Committee


https://animal.ifas.ufl.edu/dairy/conferences--meetings/florida-dairy-production-conference/
https://animal.ifas.ufl.edu/dairy/conferences--meetings/florida-dairy-production-conference/

9:55 AM

SCHEDULE OF EVENTS

Welcome and introduction.  Saqib Mukhtar, Associate
Dean, UF/IFAS Extension

Lané Haimon, Chair

10:00 AM

10:25 AM

10:50 AM
11:10 AM

11:35 AM

12:00 PM

What have we learned about feed efficiency in dairy
cows. Jose Santos. Dept. of Animal Sciences, University
of Florida

Strategic use of ovarian data to improve pregnancy
outcomes following timed Al.  Rafael Bisinotto. Dept.
Large Animal Clinical Sciences, University of Florida

BREAK

Considering dairy calf social behavior to improve
welfare. Emily Miller-Cushon. Dept. of Animal Sciences,
University of Florida

The impact of season and heat stress on uterine
disease. John Bromfield. Dept. of Animal Sciences,
University of Florida

LUNCH

Zack Seekford, Chair

2:00 PM

2:40 PM

3:20 PM

4:00 PM

Making a dairy cow that is genetically more resistant
to heat stress. Peter Hansen. Dept. of Animal Sciences,
University of Florida

Heat abatement during the pre-weaning phase: Friend
or Foe? Ricardo Chebel, Dept. Large Animal Clinical
Sciences, University of Florida

Alleviating heat stress.  Geoffrey Dahl, Dept. Animal
Sciences, University of Florida

RECEPTION
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What Have

We Learned
About Feed
Efficiency in
Dairy Cows

José E.P. Santos and
Mariana N. Marinho
Department of Animal Sciences

University of Florida

Milk Production in the Last 50 Years

24,000

22,000

Ib/lact

20,000
18,000
16,000
14,000

Feed
12,000 Efficiency

Milk yield per cow,

10,000

8,000
1969 1979 1989 1999 2009 2019

Year

USDA-ERS, 2020

Feed Efficiency Over the Years

Based on 140D cow

Year Year
(1970) (1970)
Capper et al. (2009) J. Animal Sci. 87:2160
Yearugm)

Larger Cows, Increased Intake ....

Poits et al, (2017) ), Dairv Sci 100:5400 55410)

9 Maintenance requirements: 700 kg cow (1,540 Ib cow)
9NRC (2001): yr*® T rezL sra{ .. fZ '$(~1#.5Ib of DM of a lactating cow diet)
9NASEM (2021): yrr*® T réirL sw@x ... fZ '~ 17.8 Ib of DM of a lactating cow diet)
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Nutrient Partition Residual Feed Intake

9 Residual feed intake (RFI) is a trait that measures feed conversion efficiency
adjusting for other factors
Residual feed Dilution of

intake maintenance > Energlyll(capéu:jed 9 Differs from Gross Feed Efficiency (ECM/DMI):
AN = '.'. as m'_ or body 9 Energy required for production, maintenance, tissue accretion/loss, and adjusted for cohort
‘. ‘. tissue
.‘0 .‘0
a4 a4

Maintenance

Negative RFI
9To improve the proportion of feed energy captured in milk:

9lIncrease milk production relative to maintenance (Dilution of
maintenance )

9lIncrease the conversion of GE to NE (Improve RFI)

Nehme Marinho et al. (2021) J. Dairy Sci. 104: 5493-5507

6
- -~ Inflammatory Di nd Nutrient
Factors Affecting Feed Efficiency ammatory Disease and Nutrie
Flux
) ) ) ) ) 9Control
9 Simply increasing yield of ECM improves gross feed 9Steers received saline (no inflammation)
efficiency, but improvement decrease as intake increases
9Challenge
9 Preventing diseases 9lntra-tracheal challenge with 10 mL containing 1 x 10° CFU of
Mannheimia haemolytica at hour 0
9 Diet formulation
9,PSURYLQJ WKH DQLPDOTV LQWULQ
Burciaga-Robles et al. (2009)
8
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Amino Acid Hepatic Flux in Steers Without (Control) or with
(Challenge) an Intratracheal Challenge with M. haemolytica

Difference of 2.6
moles/day £~ 380 g of
AA for a 400 kg steer

At 0.67 efficiency, this is equivalent to ¢
the true protein in 8 kg of milk (18 Ibs)

40 1 Disease effect, P = 0.02
m Control SEM =45.4
20 4 Challenge
<
° 4
2 0
£
x  -20 4
=2
2 -40
S Disease effect, P = 0.03
2 60 SEM =285
15
< -80
Disease effect, P =0.11
=196
-100 A
Essential amino acids Non essential amino acids Total amino acids
-120 -

Burciaga-Robles PhD Dissertation (2009)

Diet Formulation

9Meta-analysis of addition of dietary FA as Ca salts of palm FA
933 publications
9 Control = 3.45% FA
9 CSPFA =5.02% FA

95 Difference (CSPFA - CON)
20
1.0

kg/d or kg/kg

0.5

0.0

ECM/DMI

Milk ECM BW
05 change

-1.0

dos Santos Neto et al. (2021) J. Dairy Sci. 104:9752 9768

10

Efficiency of Consumed Energy Converted
into Milk Energy
Theoretical lineof 1. ___ [~

to 1 efficiency

Observed response showing
reduced efficiency as energy
intake increased

51 experiments reporting milk energy outputs and net energy
consumption in dairy cattle

Bach et al. (2019) J. Dairy Sci. 103:5709 $5725

Materials and Methods

9 Study 1 9 Study 2

9Retrospective cohort study

9Data from 399 cows, 154 9Data from 851 cows, 342
primiparous and 245 multiparous primiparous and 509 multiparous
cows cows

9Experimental freestall barn with 9Experimental freestall barn with
individual feeding gates individual feeding gates

9Retrospective cohort study

Linear madel to predict DMI-

I E€ Bci—<"e "B+ @

00+ LAE 1B YEE 16 E

oty b I

11

12
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Association Between RFI and Performance up to 105 DIM

28- A e s 45
25 o b o0 w©
o

3= 3 3
g 19 e
g
g6 : P <0.0001 Q 30
s Q xwk: P <0.0001 Qxwk: P=0.03
o 3 25

=Ql -5-Q2 Q3 -o-Q4 -=-Q1-5-Q2 -+-Q3 -0-Q4

1234567 8910111213141
Week postpartum

12345678 910111213141
Week postpartum

2.4 Q: P <0.0001

Qxwk: P=0.32

ECM/DMI, kg/d
PR Er P NN
Nho o

)
-=-Q1-9-Q2 Q3 -0-Q4

12345678 910111213141
Week postpartum

N =393 Holsteins with daily ECM yield, DMI, BW, and BCS

Nehme Marinho et al. (2021) J. Dairy Sci. 104: 5493-5507

Association Between RFI and Incidence of
Diseases and Survival

N = 393 Holsteins with daily ECM yield, DMI, BW, and BCS

RFlin mid-lactation, quartiles

Item Q1 Q2 Q3 Q4 SEM P-value
Cows, n 98 98 99 98
Somatic cell score 2.38 2.66 2.83 2.66 0.19 0.41
Retained placenta, % 12.2 133 1.1 143 33 0.92
Metritis, % 133 19.4 17.2 225 4.0 0.40
Mastitis, % 15.3 13.3 121 15.3 35 0.89
Displaced abomasum, % 1.0 2.0 3.0 4.1 15 0.60
Lameness, % 10.2 51 2.0 8.2 2.4 0.14
Respiratory, % 20 31 1.0 2.0 14 0.81
Left herd by 300d, % 10.2 133 51 9.2 2.9 0.29

Nehme Marinho et al. (2021) J. Dairy Sci. 104: 5493-5507

13

14

Association Between RFI and Reproductive
Performance

N = 851 Holsteins with daily ECM yield, DMI, BW, and BCS

RFI in mid-lactation, quartiles

Item Q1 Q2 Q3 Q4 SEM P-value
Cows, n 212 213 213 213 - -
Inseminated, % 98.4 99.1 97.7 99.1 0.8 0.7
First Al

Pregnant d 74, % 31.0 30.9 30.5 26.5 35 0.72
Second Al

Pregnant d 74, % 38.5 29.0 27.4 17.6 4.2 <0.001
Pregnancy per Al all Al, % 31.4 30.6 31.2 245 22 0.03
Pregnant by 300 d, % 79.0 80.7 82.4 715 33 0.05
21-d cycle pregnancy rate 21.2 21.1 22.0 16.6 1.9 0.02

Nehme Marinho and Santos (2022) Front. Anim. Sci. 3:847574

Relationship Between RFI and Hepatic
Mitochondrial Respiration

16 P =0.64 700 P=0.26
8
5 14 £ 600
5 =
g5 2 g2 500
== = 8
gg 10 22 400
25 8 o E
te ;ﬁé 300
g"% 4 gs 200
= alO
g 2 '3‘;’ 100
0 -l o
m High Feed Efficiency ® Low Feed Efiiciengy m High Feed Efficiency ® Low Feed Efiicienc:

Nehme Marinho et al. in preparation

15

16
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Phenotypic RFI and Total Tract Apparent REI and Rumen Microbiome

Digestibility
Phenotypic feed efficiency
Digestibility Low Efficiency High Efficiency SEM P-value
(+RFI) (-RFI) covs
DM, % 74.2 75.0 0.5 0.29 £
oM, % 76.5 771 0.6 0.52 S g
cows 5
ES
CP, % 711 72.6 1.0 0.31 e
b
NDF, % 445 44.8 1.0 0.83 = g
cows
Starch, % 98.8 98.5 0.2 0.29
PERMANOVA, P < 0.001
Fat, % 82.7 82.5 0.9 0.88

PCOAL, 26.9% of total variation

Means of digestibility analyzed at 65 and 125 d in the study

Monteiro et al. (2022) In preparation

17 18

: i Can we Select for RFI?
Phenotypic RFI and Ruminal Parameters
9 Feed Saved (FSAV)
9 Includes the economic values of cow body weight composite (BWC) with residual feed intake (RFI)
Phenotypic feed efficiency 9 FSAV PTA represents the expected pounds of feed saved per lactation
9 Formulas :
Digestibility Low Efficiency High Efficiency SEM P-value 264 (5#811(26# 4]+151.8 (26BWC)
(+RFI) (-RFI) BWC = (023 T OP=PQ@7Z2 T OPNAXI®08 T >K@U B@ADR7 T NQIL SE@@47 T @=
B K N:leach unit represents 16 kg of mature BW
pH 6.4 6.3 0.05 0.12 9 Example
Acetate, mMol/L 68.1 72.3 15 0.06 _ Cow B
Propionate, mMol/L 25.4 27.7 1.0 0.11 Weight (Ib) 1500 1570
BWC 0 +1.5
Butyrate, mMol/L 14.6 16.0 0.5 0.08 o
Milk yield (Ib/lact) 25,000 25,000
Total VFA, mMol/L 113.1 121.2 2.2 0.02 Expected DMI (Ib/lact) 18,000 18,300
Ammonia N, mg/dL 78 8.9 0.5 0.12 Actual DMI (Ib/lact) 18,000 18,500
RFI (Ib/lact) 0 +200
Means of digestibility analyzed at 65 and 125 d in the study Feed saved (Ib/lact) 0 428
26# (5#81 -200 i -1.5) = +428 Ib of feed saved per lactation
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Genetic Correlations Between Feed Saved and
Daughter Fertility or Resistance to Metritis

r=0.10

r=0.26

Acknowledgements
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9Dr. Roney Zimpel
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Ovulation and ) Synchronized
Luteolysis

Follicular emergence ovulation

GnRH PGE, GnRH Al
Population approach
Individual approach Systematic control of reproduction Ovulation and ) Synchronized
Proactive work with groups of cows Follicular emergence Luteolysis ovulation

Identification of low fertility
cohorts and cows that do not
respond to hormonal treatments

X WE PVVC % E /

T T T T
GNRH PGE, GnRH Al
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GnRH PGE, GnRH + Al
30%of lactatingdairy cows subjected to timed Al protocolslacka CL l
(Frickeet al., 2003; al., 2008; Bisil al., 2010) CL present——>

Study day -§nRH 3 BSE, o GnRH+AI

Development of strategiesfor progesterone supplementationin dairy cows
without CL duringfollicle growth that improve fertility reporses L sbeent <GnRH Pleg, GNRH + Al

us us
o Bisinotto et al. 2013) 2. iy Scl. 96:22825

= Control ® 2CIDR ® Diestrus
Blood sampling - Progesterone
! T 7 1 60 1
GnRH PGE,  GnRH+Al a 4: . a “"P<0.05
50 46.8 g a 473
43.7
CL present——>
GnRH PGE,  GNnRH+Al 40 1 b b
30.8
o | 28.6
GNRH PGF,  GnRH+Al 20 4 T
CL absent
l LR
10 A 6.9
35 57 51 47
o
P/Al 34 days P/AI 62 days Short cycle Pregnancy losg
Study day 8 -7 5 32 o Bisinottoet al. (2013) J. Dairy Sci. 96:22225 Bisots e al (2013) 3. Dairy S0 0622225
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Blood sampling - Progesterone

= Control ®m 2CIDR ® Diestrus

50 4 a
[e] 1RH 1 1 1 PGlg GnRH /{I 45 4 422 a a
n n
' 40 4 38.4 A
b 37.2 359
s6h di6h 35 4 bB 3
CL present — 313 28.9
30 + -
GnRH PGE,  GnRH Al o
0 25
20.6
bV 204 151
15 4 = 14.1 e
GnRH PGE,  GNRH Al .
CL absent 10 4 8.5 8.8
s6h bish 54
BCS/US us 0 -
P/AI 32 days P/AI 60 days Short cycle Pregnancy losg
Study day 009 7 < 9 27O Bisinotto et al. (2015) ). Dairy Sci. 98:22528 Eismoto €1 all (2015) 7 Darry S 9822588
25P<0.0548P< 0.10
P=008
Ovulationand . Synchronized
60 583 Follicular emergence Luteolysis ovulation
—a—Control 60 -
50 —o-2CIDR 522 > Progesterone (o)
g - - Diestrus 50 0 Q <
® 40 <20ngimy @ (
o g
5 294
30
H 20t0 gu AL
g 20 &
& g 2
>3.0 fy/mL
10 10
n=1 n=2 2

Study day

<20ngmL  2.0t030ngmL  >3.0 ng/mL
Category of progesterone

Bisinotto et al. (2015) J. Dairy Sci. 98:23528

T T T
PGE, GnRH Al

11
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No CL/ CL < 15 m#EP/AI = 10.3%n = 58)
CL > 15 mmEP/Al = 33.2%n = 497)
P=0.001
18.9%
Giordano et al. (2016) 1. Dairy Sci. 99:28878 Giordano et al. (2016) 1. Dary Sci. 99:28678
‘ h
oCL at PGF2 O Ovsynch+P4 N = 32, with fertil
OPreG-Ovsynch 0 Clyn = 32, with fertility data)
p=o10 Single Ckn =1,025)
l4a0 39.1 P =046
358
35 33 i =
208 204 Multiple CL(n = 162)
30 AHR = 1.01 (95% Cl = 0.89-1.14) NPD (32 DSLH)
26 P=0.89
% [25
20 GnRH PGE, PGE, GnRH Al
5 ! 5d | 1d ! 56h 15hl
10
Study day -5 0 1 27 3
04 T
P/AI d 39 P/AI d 102 Giordano et al. (2016) . Dairy Sci. 99:22878

Hemandez et al. (unpublished|

15
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80
70
60
50
% 40
30
20
10

74.9

mNo CL mSingle CL m Multiple CL

46.2 mm 475
423

Cows per CL group

P/AI 32 days P/AI 60 days

Pregnancy log

Hemandezet al. (unpublished|

E o

BCS GnRH +
GNnRH PGB, PGE:  Timed Al PD PD
@ —@ @ @ @ —0
Day relative to Al
-8 -3 -2 0 7 28 34 62

Omontese et al. (2020) J. Dairy Sci. 103:6@80E

17

18

Reference line

Omontese et al. (2020) J. Dairy Sci. 103:6880%

HGroup 1
4.0 q

a

351

3.0

2.5 A

2.0 A

154

1.0 4

0.5 4

Progesterone concentration, ng/mL

Milk progesterone group

®Group2 ®Group3

Identification
- Sensif
- Specificity 5
-PPV=0.91

|

b,B

lof cows without functional CL.

ity o

0.58
0.93

Omontese et al. (2020) J. Dairy Sci. 103:6880%

19

20
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mGroupl ®=Group2 ®Group3

Progesterone concentration, ng/mL

Milk progesterone group

Omontese et al. (2020) J. Dairy Sci. 103:6880k

Cows per millP4group, %

EGroup 1 ®Group 2 ®Group 3

90 88.4

PGF injection Timed Al 7 days after Al 28 days after Al

OmONTeSe ST Al (2020 J. Dary Soi. TU3-GailE

21

22

Pregnancy per Al day 62, %

60 q

mGroup 1 m Group 2 m Group 3

P<0.001

PGF injection Timed Al 7 days after Al 28 days after Al

Omontese eT al (2020 - Dairy Sei- TU3-6aa0E

f Hormonal milieu that support establishment and maintenance of
pregnancy (oocyte maturation, embryo development, uterine function
f Response to exogenous hormonal treatments

23

24
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Considering dairy calf social behavior to
improve welfare

56 Florida Dairy Production Conference
December 1, 2022

Emily Miller -Cushon
Associate Professor
Department of Animal Sciences,
University of Florida

Social housing for dairy calves

Hin the United States, 63% of calves were housed
individually as of the 2014 NAHMS surye$DA, 2016)

FPublic perception of social housing is more positive
(Perttu et al., 2020)

fCanada is moving towards requiring social housing for
calves

https://www.nfacc.ca/codesaf-practice/dairy-cattle

Social housing affects calf welfare

Hndividually-housed calves will worH
for access to a social companion
iCalves choose to spend more time
with familiar social companions and
prefer to feed socialfy

fReduced fear and reactivity to
novelty in group-housed calvis

1Potential for long-term effects on
social ability

Holm et al., 200ZFaervik et al., 2007, Miller-Cushon et al., 2t
2Jensen et al., 1997; Costa et al., 20¥4jssier et al., 19

Early social experience and adaptability

Early life experience Grouping or regrouping Future transitions
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Response to novel social environments

birth 4 weeks 8 weeks
! ;

pair-housing

individual-housing

Social preference
test

Lindner et al., 2023

“More familiar" calf “Less familiar" calf

! !

Response to novel social environments

4.0
=
E 30
z
E
5 |20
= -
] s ¢
S |10 3
o 2 =
2 =z
)= =M p=o0.03
0.0
Tiime near either calf in

the test arena

Lindner et al., 2021. JDS. 104:10090-10f

Response to novel social environments

4.0 100
5 g
£ S
E 30 X5
= g
£ F
g 2.0 - g 50 -
Q a Q
@ = & = 3
2 S £l 9 g 3
& o = E g 25 = %
2 z =
£ =M p-o003 E =N |p=o0s
0.0 0
Tiime near either calf in Pereentage-of time' near
the test arena the more familiar calf

Lindner et al., 2021. JDS. 104:10090-10f
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Effects of early social contact on behavior
birth 2 weeks

+
[JEpgal individual-housing

Wl

How does early life social contact
affect adaptation to group-housing?

Lindner et al., 2021. JDS. 104:10090-10f

Effects of early social contact on behavior
birth 2 weeks

+
k individual-housing

Milk intake (L/d

SE=0.1R=0.24

o
N

Lindner et al., 2021. JDS. 104:10090-10f

10

Effects of early social contact on behavior

birth 2 weeks
k +

5.6vs.4.1days
SE =0.5®=0.10

Milk intake (L/d]

SE=0.1R=D.24

Day of age

Lindner et al., 2021. JDS. 104:10090-10f

Effects of early social contact on behavior

birth 2 weeks 4 weeks
: : ‘

pair-housing
group-housing
individual-housing

Lindner et al., 2021. JDS. 104:10090-10f

11

12
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Effects of early social contact on behavior

birth 2 weeks 4 weeks
b 4 4
k + +

) group-housing
.l{__l"-‘,f individual-housing
Wl

P=0.0052

Social lying (h/d)

Initial grouping Regrouping

Lindner et al., 2021. JDS. 104:10090-10f

Effects of early social contact on behavior
birth 2 weeks 4 weeks

+
[ I;i" individual-housing
Ta

group-housing

behavioral|
tests

o

N

Latency to contacta

novel object (min)
IS

unfamiliar calf (s)

Contact with

o

P=0.036

13

14

Social contact affects feeding behavior

iReduced feed neophobiia
iSocial facilitation and social learning

1Costaet al., 201]

Social contact stimulates solid feed intake

1.6 ; : : 8

Weight gain during weaning

0.32vs.0.064kg/d (P= 0.05)
- 1.2
)
<
(0.8 .
K] Pair-housed calves
c
= (0.4
L Individually-housed calves
154
® 10.0

0 1 2 3 4 5 6 7 Treatment:P= 0.09
— Week of age

Lindner et al., 202

15

16




12/2/2022

Social housing and post-weaning behavior

T}Paif-heused calves
M Individually-housed calves

Social housing and post-weaning behavior

20

B Previously individually-housed

g g
S |15 ) s
~ Pre-weaning ~
@0 0
< <
o} o}
£ £
el o
ol o}
& &
T T
o o
(%] (7]
week 6 week 9 week 6 week 9 week 12
TP<005 Miller-Cushon and DeVries, 20) *P<0.05 Miller-Cushon and DeVries, 20)
Summary Summary

Social housing supports development of social behavio

and improves adaptability to novel environments

Social housing supports development of social behavio

and improves adaptability to novel environments

Social housing supports solid feed intake and early life
performance
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Summary What can social behavior tell us?

Social housing supports development of social behavio
and improves adaptability to novel environments

Social housing supports solid feed intake and early life

performance
tz S[e v £SM Location tracking
What about long-term effects? system
What can social behavior tell us? Analyzing social contacts in

Lung ultrasonography to healthy andsickcalves

diagnose subclinical BRD

21 22

2020-67030-31337
201967015-29571

Emily Miller-Cushon
emillerc@ufl.edu

(@) @abwiab
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Postpartum diseases are prevalent and reduce milk
The impact of season and Disease prevalence 305-dECM
. 50 . . 2980 Ibs
Clinical Subclinical
heat stress on uterine w0 s -
H < [=]
disease. % %0 g
5 e}
g 20 E 10
John J. Bromfield & 10 i
Department of Animal Sciences S j ; ; j N ; j j j ; 0 . J
University of Florida q}@\ 0’060 %’0‘5) (\066 Ia‘:;'\&e\o&}@e&ee\(\@ Q}(&\e&oé\eeo \ ,z}'&\\ ®‘7§’®
\%e»&%»&;) && Wl ¥ ¢ N R %
FDPC 7 & <K &8
Dec 2022 Ribeiro (2013) JDS Carvalho (2019) JDS

2

Postpartum diseases are prevalent and reduce fertility
) aft
Disease prevalence / Pregnancy
50 Clinical Subclinical < 60 z21%
40 5 .
b 40
8 30 =
s g
g 20 § 20
T 10 g
a
O e L B e o S S e 0 \'\ T
S @ @ D @ R @ P P O & &
B FF FSETE S & o%
& & @rg?o‘\éo Ve S ¥
N & & $f - - -
¢ ¢ K
Ribeiro

Milk production is negatively affected by heat stress
FIORIFA
Midwest Energy corrected milk
25.9% 80 = Winter Summer
=]
Northeast ™ =51 o
26.1%
s
Southeast
z8.6%
Southern plains
29.8% 105,279

4
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Reproduction is negatively affected by heat stress
Northern plains HE HE
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. 0 B .
of postpartum uterine disease?
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Southern plains 65 F + 55% RH = 63 THI
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Incidence of metritis is increased in warmer months 'UF Milk yield is impacted by both metritis and warmer months
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Elevated THI increases disease incidence

UF

Tt

Mastitis Puerperal disorders Retained placenta
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x0.02% per THI % 0.01% per THI

Average THI for 5 d after calving

2013 to 2015 (n = 22,212)
Gernand (2019) JDS

How does heat stress in the dry period effect health?
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/ I Cool: Feb-Mar. THI 62, Max 22.5 £
Sept. THI 77, Max 31 £
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Heat stress compounds effect of metritis on milk production
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Heat stress increases persistence of disease

UF
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