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Metabolizable protein and amino acids likely
limiting around calving

Metabolizable Protein
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Net liver uptake of Methionine and Histidine increases
after calving
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Net uptake of Met by liver can be enhanced by

supplemental RP-Met........ also prevents decrease in

blood Met postpartum (Dalbach et al., 2011) Liver
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Methionine and the Peripartal Period

Osorio et al., 2013 Zhou et al., 2016 Batistel et al., 2017

Dietary

component Control Met Control ~ Met Control Met

CP, % of DM 17.4 17.4 17.2 173 17.7 17.7

MP supplied (g/d) 1,563 1,840 2,000 2,374 2,425 2,640

MP balance (g/d) -574 -616 -434 -573 -118 -160

Lys (% of MP) 6.17 6.07 6.33 6.24 6.40 6.38

Met (% of MP) 1.81 2.15 1.79 2.30 1.70 2.24
Lys:Met 3.43:1 2.82:1 3.54:1 2711 3.78:1 2.88:1

X
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Methionine

Milk yield & Performance

" Antioxidant

Liver function
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. Reduced immunosuppression
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Fatty liver on milk yield
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Methionine plays several roles in liver : :
, Liver function
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Methionine and Gene Regulation

Central Dogma of Molecular Biology

Epigenetic Mechanisms
DNA Methylation Histone Modification Non-coding RNA
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Methionine and Nutrigenomics

Histone Methylation
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Methionine cycle
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Methionine and Gene Regulation
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Histone Methylation
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Histone Methylation

Relative Histone Methylation

Total protein Fernanda Rosa

Total protein (ug/mL)

12504

Met supplementation

Milk protein
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N Efficiencies are Low for Ruminants

ﬁ__ Bequette et al,, 2003

1 efficiency = 1 food/ac and | environmental loading!

£ 50
— N0
\ -

Acid Rain «+——
30
25
20
15
10

Lactating Growing Growing  Egg  Growing
Dairy Cow  Beef Pig  Production Broiler

N Efficiency (%)

Ohio Dairy Nutrient Values — 5-year Average

Nutrient values derived using Sesame
Buckeye Dairy News: Vol 22, Issue 2 (March, 2020)

Daily Supply* | Cost/cow/d

NEL (3X, NRC 2001) $0.08 35.4 Mcal $2.83
McCal

Metabolizable Protein (NRC) $0.43 5.44 Ibs $2.34
Lbs

Effective NDF (forage NDF) $0.14 10.4 Ibs $1.46
Lbs

Non-effective NDF (Total NDF — Forage NDF) ~ -$0.02 7.3 Ibs -$0.15
Lbs

Total Cost for Energy, Protein and Fiber $6.48

*1600 Ib cow, 80 Ibs milk/d, 3.0% protein, 3.5% fat

its:idaiy.osu.edulnewsletter/buckeye-dairynewslvolume-22-ssus- 2/milk prices:costs-nuirients. margins-and-comparison
ﬁ ‘Sesame can be licensed and used forlocal markels

Ration Balancer: Behind the User Interface

Feed Library

i Nutrient Supply
& Requirements

¥ \;-,1 (Animal Model)

Milk Protein vs Metabolizable Protein

650 g / 454 x $0.44/Ib = $0.63/c/d (€ 0.54)
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3 8§85 8838¢8$%8¢8¢%§
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Metabolizable protein supply (g/d) invan: the Future

Inaccurate and Imprecise

|
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L
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Predictions always off in an unpredictable

manner
« High RMSE
« LowCCC

High mean bias

High slope bias

May be useful but difficult calibration
NRC 2001




Predictions by NEL, MP, or Most Limiting Nutrient

1000 10007

0 500 1000 1500 0 500 1000 1500
Predicted from NEL

1 Milk Protein, ¢/d

Predicted from MP

K
5 1000-
g
5
0- - } +200 g/d
Eir .
0 500 1000 1500 0 500 1000 1500
Predicted from NEL and MP Predicted from All
Milk Protein, g/d

I VirginiaTech

et the Future

Prediction Errors for Duodenal CP and AA Flows
with Updated RUP, MiCP, EndoCP, & AA Composition

Obsarved or Resichand RUP, kpd

0.05 | | | | |
0.00

Fleming et al, 2019
[ Study effects excluded

Arg His lle Leu Lys Met Phe Thr Val

State of the Art for AA Requirements

S5 G GH 68 T3 TH EF 4 BE AY M6 B
DCigeuritieLyn, Wil 12N

11

t NRC Committee Work

A RY
Updated Feed Library SCIENCE
— All nutrients including Kd and AA
Updated RUP Predictions
— Both Kp and Kd are off
« Kd is too low, Kp is too high
— Updated RUP digestibility
Updated microbial CP prediction (Moraes et al.)
— Integrated RDCHO and RDP
Updated AA throughout
~ Corrected AA for hydration and recovery from acid hydrolysis
— Updated microbial and endogenous AA composition
— Retained assumption that AA digest = RUP digest
— Carried EAA through the full model
New milk protein equation
— 6 EAA, DE, and dNDF
New milk fat equation
~ DMI, DIM, Total FA, C16:0, and C18:3

e

Protein Synthesis Regulated by Multiple AA

.. All Amino Acids are Required

Dietary and
Microbial Protein

'

mRNA

Protein

10

AA Effects on aS1-Casein Synthesis

oo

Arrows indicate high cow in vivo concentrations (Swanepoel et al., 2016 and Yoder, 2019)
H Ariola, 2014

12
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Lactational Responses to Individual Essential AA in Mice

15% CP Diet

38% N Efficiency Effect (P-values)
MKH L MKH*IL
95 . 039 00z 089
in 0002 002 0500
90 515
gCELLRANGE] T
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80 [CELLRANGEEL | RANEFLLRANGE] 1600
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65 I
60 »

o 00

Litter Weight Gain, g
~
o

21% CP  15%CP 15% +lle 15% + Leu 15% + Met 15% + Thr

T Conrol  MKH L MKH+IL Control  MKH L MKHIL
ﬁ__ Liuetal, 2017 M H=His, I=lle, K=Lys, L=Leu, M=Met
Yoder et

Integrated Milk Protein Predictions from Meta-analysis Metabolic Representation

mPrt = fHis + ylle-+ SLeu+ eLys + $Met + pThr + ADEI + kdNDF + uBW + A(Y. EAA®) Atemative
Facls

Predictors | Intercept  His  lle  leu  lys  Met Thr  NEAA) ‘ DElmpdNDF gy _ H
on B
o mal g% ek | & § H
Estimates 63 244 1.05 0.99 1.10 1.80 2.01 -0.0025 9.27 -337 -0.26 !
SE ‘ 102 0.76 051 0.29 0.30 039 0.75 0.0004 ‘ 0.68 0.94 0.14

Cross Evaluation Results — 500 lterations

o |of Real Facts: A Leaky Barrel

= |
T |-~ B e oo

Predicted Mean, g/d 924 13 = + Size of each leak depends on the mix of nutrients
RMSE 126 7 3 ~ AAand Energy Supply

RMSE, % mean 137 0.8 H - Q::Z";”Jﬁ:fpl‘lﬁim‘: :;\y and energy
Soesmowse 22 24 - Addiive, indapendient mik proten responses

ccc 078 003 £ o

+ Arg significant but variable
« Trp, Phe, and Val - inadequate

Understanding requires a change in thought!

15 16

How Low Can We Go? How Low Can We Go?
Assumptions: 23 kg DMI, MP ~ 0.6 * CP, MP = $0.4375/Ib, Milk Prt = $2/Ib
Milk Protein (g / d) = 328~ 0.831( DIM ) 62.6 (MilkFut%) + 9.42( DEI ) + 495 Arg )~ 0.021(Arg) +1.28( His)
+0.687(le) +1.63( Leu) ~0.003( Leu )’ +0.393( Lys ) +1.024( Mer ) - 4.34(Val ) + 0.009(Val)
16.5% CP  14.5% CP
MP, g/d 2280 2000 Assumptions: 23 kg DMI, MP ~ 0.6 * CP, MP = $0.4375/lb, Milk Prt = $2/lb
EAA, g/d 1170 1025 16.5% CP  14.5%CP 12.5%CP 12.5% + rpAA
Milk Prt, g/d (Ib/d) 1080 (2.38) 1064 (2.34) MP, g/d 2280 2000 1725 1885
Abs His, g/d 56 49 EAA, g/d 1170 1025 885 1007
Abs Leu, g/d 214 188 Milk Prt, g/d (Ib/d) 1080 (2.38) 1064 (2.34) 1042(2.30) 1114 (2.45)
Abs Lys, g/d 179 157 Abs His, g/d 56 49 42 56 (+14)
Abs Met, g/d 54 47 Abs Leu, g/d 214 188 162 214 (+52)
MP, $/d $2.20 $1.93 Abs Lys, g/d 179 157 135 179 (+44)
Milk Prt, $/d $4.76 $4.69 Abs Met, g/d 54 47 41 54 (+13)
Net, $/d $0.20 MP, $/d $2.20 $1.93 $1.66? >51.66?
Milk Prt, $/d $4.76 $4.69 $4.59 $4.91
Net, $/d $0.20 $0.36 $0.68
215 MP cost nonlinear vs reduced dietary CP. WVHB}‘EI:?;:{EE}? 2 MP cost is nonlinear vs reduced dietary CP. o "“g}E’,.‘#:{?ﬁk?

17 18
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Diet Optimization Using Different Strategies
RP His, Lys, lle, Leu, Met, and Thr offered

Maximum IOFC + I0FC

N Penalty> 1V

IOFC?

Diet Cost, $/d/c $6.38 $7.72 $7.81 $7.46 $6.80
Milk Value, $/d/c $14.59 $16.74 $16.18 $12.31 $7.75
Milk Protein, g/d 1110 1286 1210 1262 1189
ME, mcal/kg 292 3.01 3.12 3.00 298
MP, g/d 2039 3067 2110 2907 2364
Dietary CP, % 14.9 21.8 14.7 20.6 17.1
N Efficiency, % 29.7 23.6 33.0 245 278
Neutral Detergent Fiber, % 357 32.8 345 334 353
Starch, % 26.2 24.1 2512, 248 259
Eﬁmﬁgﬁ;m ind milk fat = $2 / b; agsumed high pplpatial productiog g 3 206 277
© Milk protein = $3 / b and milk fat = $1.50 / Ib W Virginia’ Tech

9 Milk protein = $2 / Ib and milk fat = $1 / Ib

ver the Future

Conclusions

Updated feed library
Revised RUP and Microbial CP predictions
New concepts for milk protein predictions

* 6to 8 EAA, DEI, dNDF

« Marginal responses to individual AA not high

« AAresponses > MP and RPAA input cost

« Energy supply very important

« No such thing as a single-limiting AA

Milk Protein equations in trial version of NDS
AMTS waiting on me

NRC out in 2021

XIOptimize or OPlug and Chug?
« dNDF, dStarch, RDP, dFat, 8 dEAA, 2 dFA, 38 MV, Ingr$,
» How much money are you leaving on the table????
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Accurate and timely analysis of feed
and forages, molds and mycotoxins,
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AA Nutrition
» Over 700 AA occur in nature, but 20 are incorporated into proteins.

» Amino acids are required nutrients.

» Essential vs. Non Essential.

* Arg * Ala Amino Acid Structure
* His * Asp Hydrogen

e Ile e Asn i

¢ Leu . Cys AmlnHo - Carboxyl
e Lys * Glu N | //0

* Met * Gln *H_N_C_c\

« Phe « Gly H L -
e Thr * Pro

* Trp * Ser R-group

. Val . Tyl" (variant)

Wu, 2010 @

Functional amino acid definition

“There is growing recognition that besides their role as building
blocks of proteins and polypeptides, some AA regulate key
metabolic pathways that are necessary for maintenance, growth,
reproduction, and immunity. They are called functional AA.”

Guoyao Wu, 2009. Amino acids: metabolism, functions, and nutrition. Amino Acids 37:1-17.

““A growing body of literature leads to a new concept of
functional AA, which are defined as those AA that regulate key
metabolic pathways to improve health, survival, growth,
development, lactation, and reproduction of organisms. Both
NEAA and EAA should be considered in the classic “ideal
protein” concept or formulation of balanced diets to maximize
protein accretion and optimize health in animals and humans.”

Guoyao Wu, 2010. Functional amino acids in growth, reproduction, and health. Advances
in Nutrition 1:31-37.

1
Functions of amino acids
* Protein Synthesis
* Source of energy
* "Functional" actions such as:
e Cell signaling (neurotransmitters such
as glutamate)
* Regulation of blood flow (NO is made
from arginine)
* Regulatory molecules (methionine)
3
Functional amino acid definition
o o Protel
Arginine et Synthesis ol ¥
Methionine g,
Responss fcid.Base
Lactation Appetite
% 3k Reproduction mposiuon

Metamorphosis Blood Flow %
Pigmentation Growth and
Development
Metaboli § a
* % Re;ulauoﬁ Anlnxgal:e
Ammonia Ene
Removal Substiates
Endgcrine Immuni %
% Staus and Health

Protein
Degradation - -~
DNA methylation

Osmoregulation

Guoyao Wu, 2010. Functional amino acids in growth, reproduction, and health. Advances in Nutrition 1:31-37.
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The effect of various AA on reproduction (up to 2017)
. . Number . Year of first
AA Major functions of studies Species publication
. . . Pig, sheep, horse,
Arg Synth.e SIS o.f nitric 0x1f1e am.l 33 cattle, rats and 1996
polyamines; increased litter size
mouse
Gly InQrea'sed embwgnlc dev‘?lopment in 7 Cattle, pig, mouse, 1990
vitro; some ovarian, uterine effects hamster
Gln Metabolic fuel s Pigsheep catlle, 4,
and mice
Leu mTOR 2 Rats and mice 2012
Pro Precursor for polyamines 2 Pig and sheep 2005
Tau Oxidative balance 2 Cattle and Cat 1998
His Hemoglobin structure; histamine - - -
Lys Prevent weight loss 7 Pig and cattle 1991
Methylation of DNA, synthesis
Met e 0 SYIRAESIS 8 Cattle and rats 1989
of choline, antioxidant

6



Reproductive effects of Arg feedi
Study Period % Arg Litter Size | Birth Weight
Mateo et al 2007 Days 30-114 0.83% Increase 2.0 | Increase 24%
Cambell 2009 Days 14-28 1% Increase 1.0 | Increase 6.4%
De Blasio et al. 2009 Days 17-33 1% Increase 1.2 | Not Determined
Berrard & Bee 2010 | Days 14-28 0.87% Increase 3.7 | Increase 32%
Li et al., 2011 Days 14-25 0.4% Increase 2.2 No Effect
Li et al., 2011 Day 0-25 0.8% Decrease 3.1 | Decrease 34%
Gao et al., 2012 Days 22-114 0.8% Increase 1.1 | Increase 11%
Nuntapaitoon et al. Days 20-80 0.8% Increased 2.1 Increased
2018 23%
14 Total Studies 10+; 2-; 2NE | 9+; 2-; 2NE

~N

Functional amino acids: The concept, present
reality, and future prospects using reproduction
as an example: Arginine

Concept: When higher amounts of Arg are fed, effects
on reproduction and immune function will be observed.

Present Reality: Feeding Arg increases uterine blood
flow and improves reproduction in litter-bearing species.
No studies have been done on reproduction in dairy

cattle. Large, controlled studies are needed.
Future Prospects: An effective rumen-protected Arg is

needed. Perhaps feeding N-carbomylglutamate will work.
Effects on pregnancy loss and stillbirth seem possibly
economically-important endpoints.

9

Percentage of stillbirth
Reference Country # Herds # Calves % Stillbirth ‘
Overton and Dhuyvetter, 2020 USA 50 120,500 5.7
Mahnani et al., 2017 Iran 10 53,265 4.2
Vieira Neto et al., 2017 USA 2 8,095 9.8
Kayano et al., 2016 Japan 5,172 1,281,737 7.7
Lombard et al., 2007 USA 3 7,788 8.2
Meyer et al., 2001 USA =2,821 666,341 7.0
Total - 8,058 2,137,726 73
11

14

Reproductive effects of Arg feeding in

ruminants?
Period Arg Treatment | Lambs born | Birth/weaning
Study Weight
Lassala et al. 2011 - | 100-121 | i.v. infusion 3X/d Decrease Birth:
Sheep with multiple 345 ug 23% born | Increase 23%
fetuses dead
Crane et al. 2016 0-14 i.v. once daily of No effect Weaning: 6.1
30 mg/kg BW % increase in
litter weight
Luther et al. 2009 0-15 i.v. once daily 27 | 46 % more Birth: No
mg/kg of BW lambs effect

Potential Arg effects on reproduction in dairy cows
Pregnancy loss in single and twin pregnancies in cool vs.
warm temperatures in lactating dairy cows
Singletons Preg Loss n P-value

Cool 4.6% 37/805
Warm 12.7% 64/505
Total 7.7% 1,310 <0.0001
Twins Preg Loss n P-value
Cool 17.6% 16/91
Warm 53.7% 22/41
Total 28.8 132 <0.0001
Lopez-Gatius et al., 2004
10
Methionine
*  Most common "start"
signal for protein initiation
H
H\ | ¢° * Can be a rate-limiting
0 /N —(T — OH amino acid in dairy cattle
fH One-Carbon Pathway:
TH *  DNA methylation
: * Synthesis of other
@ compounds (choline,
creatine, polyamines)
* Antioxidant balance
Brosnan et al., 2007; Zanton et al., 2014 @
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Functional amino acids: The concept, present
reality, and future prospects using reproduction
as an example: Methionine

Concept: Increased Met is needed for optimal milk
production but feeding higher amounts of Met may
improve reproduction and health traits.

Present Reality:

Future Prospects:

13

PREG: Pregnancy Retention through L I
Epigenetic Guidance Suee—c?
Tl | “OH
CH,
eH

Methionine

15

PROTEIN%

Control
16.8 uM

+ MET
22.9uM

36 4

MET in Plasma

34 4

324

3.0 4

Milk protein (%)

2841

2.6 9
O Supplemental dietary rumen-protected methionine
increased plasma methionine concentrations and milk

protein concentration & milk protein yield.

| S—

17

15

| e o carmore I Health
___ methionine!, (Osorio etal., 2014;
Zhou et al., 2015)

Methionine

IMilk protein production
(Vyas and Erdman, 2009; Patton, 2010; Zanton et al., 2014)

Reproduction?

» Holstein cows (n=72)
» Dry period:

» From calving to 70 DIM:

14

Effect of dietary methionine supplementation in early
lactation dairy cows:

I - Lactation performance & II - Embryo quality
Souza, Carvalho, Dresch, Vieira, Hackbart, Luichini, Bertics, Betzold,
Wiltbank & Shaver

® Housed in a single pen & fed same basal diet

® Individual tie-stalls and milked twice daily
» At calving, cows blocked by parity & calving date randomly
assigned to two treatments differing in content methionine:

" MET, formulated to deliver 2875g MP with 6.8 Lys %MP &
2.43 Met %o MP (fed 26 g/d Smartamine M)

® CON, formulated to deliver 2875g MP with 6.8 Lys %MP &

e 1.89 Met %MP (vl

16

Effect of dietary methionine supplementation in early
lactation dairy cows:

I - Lactation performance & II - Embryo quality
Souza, Carvalho, Dresch, Vieira, Hackbart, Luichini, Bertics, Betzold,
Wiltbank & Shaver

Synchronization and superovulation protocol

Follicular
Ablation PGF2a Al 12hand 2¢h Embr\:u
after hCG tret. Collection
Ovsynch l ns l
~34H 24 H| 7 Days
P4-4Days

| 7Days

LILLLLLL /

Embryo Morphology — All embryos (> 500) Flushed Embryos|
RNA-Sequencing - Grade I Embryos

®‘ — (n =8 cows/treatment group) @
Ll
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| —
Embryos of superovulated cows fed MET or CON

Total 571 embryos/oocytes; n= 35 37 P-value
CL number 17013 17.7£1.5 0.90
% Fertilized ova 74.7+5.6 82.2+3.8 0.27

% Transferable embryos 56.3+6.5 62.5+6.0 0.49

% Degenerate embryos 185+£4.6 19.7+t4.7 0.83

IDAIRY SCIENCE
by i

19

Present Reality based on RNA-Seq trial:

0 Methionine has functional effects on embryos

0 Methionine supplementation of the dam changes
gene expression in the embryo (Epigenetics).

0 Most genes are down-regulated by methionine
supplementation.

Gene Expression
Is Different

21

Feeding treatment§
TOP-DRESSING

% RPM = 21.2 g of Rumen-protected ME
+ 38.8 g of dried distillers grain

From 30 + 3 to 126 + 3 DIM

23

| —
e ———— 0 PLOS | oxe

Effect of Maternal Methionine Supplementation on the
Transcriptome of Bovine Preimplantation Embryos

Francisco PeRagaricano', Alex H. Souza®, Paulo D. Carvalho®, Ashley M. Driver’', Rocio Gambra',

Jenna Kropp', Katherine S. Hackbart®, Danlel Luchini®, Randy D. Shaver®, Milo C. Wiltbank ™",

Hasan Khatib '

Several of the most significant genes are related to embryonic

development and immune response!

o o 76 genes higher
g = a Expression in
S wn Methionine-treated
§ o P PPy =
S v 200 genes lo‘wer
- Expression in
= Methionine-treated
0 Embryos
0 5 10
@E’ﬂti‘t?&.&m Log2 Concentrations of individual transcripts @
20
3/ PLOS | e
RESEARCH ARTICLE

Effect of feeding rumen-protected methionine
on productive and reproductive performance
of dairy cows

ateus 2. Tabedo', Giovanni M. Baez'™, Alvaro Garcia-Guerra'2™ | Nelson E. Lobos',
Sty M. Gusniher', Edusrdo Treviesl', Daniel Luchini®, Randy D. Shaver”, Mila

C. Wikthank'

T Department of Dairy Science, Uinknsty of Wisconsn-Mad son, Madson, Wiscorsin, Unines Siates of

Amieicn, 2 Enclocringlogy and Reprocuctive Pry siokegy Program, Uiniveesity of Wiseonsin-ba dson,
Madison, W1, United Statas of Amadica, 3 445500 USA Inc, Alphaeeta Gaongia, Unias States of Amario

f/ DEPARTMENT OF
JDAIRY SCIENCE
NN/ univesioy of isconsin-cison
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Plasma methionine profile after top-dressing

60 *P<0.05
-x-CON * +0.05<P<0.10

50 -=RPM

2

= 40

-

= 30

g X + B S

1 S N (s 2 S e

ER

Treatment P <0.001

10 Time P <0.001
Treatment*Time P = 0.002
0 T )
0 3 6 9 12 18 24
Hours after RPM top-dressing
CON=2 pools, RPM=3 pools (n=4 cows each pool, total 20 cows)
@é‘iﬁi@}& @
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Plasma Lys

120
=
=
e}
)
g 40
£
~ -x-CON Treatment P = 0.99

20 —=-RPM Time P=0.08
Treatment*Time P=0.71
0 T T T 1

0 3 6 9 12 18 24
Time after RPM top-dressing

CON=2 pools, RPM=3 pools (n=4 cows each pool, total 20 cows)
@?ﬂﬁtﬂ:‘.ﬂ @
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Double-Ovsynch

Sun | Mon | Tue | Wed Thu Fri Sat
GnRH
PGF
GnRH
GnRH
PGF |[PGF|GnRH| TAI

27

Embryo size

» Measurements — Software, Eﬁ

Image J (National Institutes of S
Health, Bethesda, MD)

» Recorded for 15 seconds
and the ideal position and
orientation of the
conceptus was selected

» 2 independent people
analyzed the videos

29
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Experimental design timeline

CON  RPM
Days in milk ‘,
20-2627 - 33 [ 34-60 Double Ovsynch

Adaptation Treatments
Period

TAI

Treatments continued until diagnosed non-pregnant
Days after Al 0N day 32 or 61 of pregnancy
28

\llll

| Pregnancy Diagnosis

@a,“a;'xm @
SR

26
ZT2)
Fertility of synchronized cows (92.2%)
Pregnancy/Al (P/AI)
80.0 1 P=0.42 o032 = CON mRPM
[ 1 = 0. P=0.27 P=0.26
70.0 65.5 66.7
61.4 [ s .
60.0 58.6 561 22T 544 383
= 50.0
9)
= 400
& 30.0 .
No parity effect!
20.0
10.0
0.0
28 32 47 61
@6,\\'&\7@1\;1 PSPB levels Us Day after Al us us @

28

Mateus Z. Toledo

Methionine & Embryo Size
Trt & Amnionic | Crown-Rump | Abdominal
Parity n | Vesicle (mm?)| Length (mm) | Diam. (mm)
Pri-Con 36 617.1 10.5 5.6
Pri-RPM |38 596.0 10.9 5.7
P-Value 0.67 0.21 0.53
Mul-Con |37 479.4 10.6 53
Mul-RPM |45 593.9 11.0 5.9
P-Value 0.04 0.22 0.01

Multiparous Cows supplemented with RP-Methionine

had larger embryos.

30



Pregnancy loss by parity

25.0 P=0.03 = CON
= RPM

200 oal 19.6

< .

P

Qo

=1

<

=i

g

&

28-61d 32-61d 28-61d 32-61d

Primiparous Multiparous

@a\';ﬁ‘x‘m
Biin:
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Feeding Rumen-Protected Methionine
Pre- and Postpartum in Dairy Cows:
Impact on Health, Productive and

Reproductive Performance

M.Z.Toledo*, M.Stangaferro*, R.S.Gennari, P. L. J. Monteiro Jr., R.V.
Barletta, C. A. Gamarra, A.B. Prata, J. Dorea, D. Luchini, M.M. Perez, M.
Masello, R. Wijma, M.E. Van Amburgh,

Adding Difference

ADISSEQ D B> @
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Experimental Design
[ 470 multiparous Holstein cows
Cornell University Ruminant Center (CU; n = 235)
Emmons Blaine Dairy Research Center (UW; n = 235)
U Housed in replicated pens:

UW RESEARCH FACILITY &2

UW CU ncows
Close-up 4 2 10
Lactation 6 12 16
CON=9MET=9

1 Cows were enrolled between
3 and 4 weeks before calving

[ Randomly assigned to either a control (CON; no Smartamine M) or
treatment diet (MET; 12 g (Pre) and 27 g (Post) Smartamine M)g)

35

Conclusions from Methionine
Supplementation Trials.
a Methionine supplementation of the dam:
-1Size of embryo (+22%) in multiparous cows
-‘LPregnancy loss (19.6 vs. 6.1%) in multi cows

=7 . —

'3

Increased Embryo Size
Decreased Loss

32

Hypotheses

U We hypothesized that feeding RPM pre- and postpartum
incorporated into TMR from -21 d until 147 DIM
would:

» Increase plasma Met and milk protein production

» Improve overall health

» Enhance embryo development

» Improve reproductive efficiency

34
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Does feeding RPM increase plasma Met?
» Blood samples collected from 72 cows [0 — 3 h after

feeding (UW=24; CU= 48) only; 80 DIM] and

individually analyzed for free AA by LC-MS

— 0
o CV =29.5%
50-
S 40-. 35.7 uM
3 cv=222%  ="BY
Z 30+
g 21.6 nM
2 20 — PTrt<0.01
B P Farm = 0.04
10 P Trt*Farm = 0.28
0
CON MET @
37
Outline
a
>
>
>

U Does feeding RPM pre- and postpartum improve:

» Production?, Health?, Reproduction?, HealthXReproduction?

PEN DMI |
MET 1
CON
—_— - O—— 10—
Days -28 21 . . . 112Trez}t4nZents 350
Milk yield daily OFF
milk composition biweekly @‘
39

Productive performance: 0-112 DIM
Trt Farm
Fat, % 3.77 3.87 0.03 0.04
Fat, kg 1.83 1.86 0.36 0.11
Protein, % 2.95 3.07 <0.01 0.17
Protein, kg/d 1.43 1.48 0.02 0.04
Lactose, % 4.88 4.86 0.22 <0.01
Lactose, kg/d 2.41 2.37 0.32 0.34
0.11 % units of milk fat
0.12 % units of milk protein
40 g of milk protein yield
Time P - < 0001- Nodnteraction Trt x time and Trt x farm
41
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Does plasma Met vary during the day?

» Blood samples collected from 16 cows (UW only; 60-85
DIM) every 3 h and analyzed for free AA by LC-MS

45 4

40 1 .
%. 30
B 25 - ]
E 20 | W -+CON
g 15 - ' «MET
= 10 Treatment P = 0.02
~ .

5 Time P=0.11

Treatment*time P = 0.86
0 T T T T T T T T 1

0 3 6 9 12 15 18 21 24
Hours after feeding @
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Lactation Eerformance: 0-112 DIM
Trt Farm

DMI, Kg/d 28.0 27.9 0.96 <0.01
Milk yield, Kg/d 49.2 48.7 0.36 0.61

Time P <0001 Nointeraction Trt x time and Trt x fary

40

Productive performance: 16 weeks
Trt Farm

SCC x 103, cells/ml ~ 76.3 68.5 0.45 <0.01
MUN, mg/dl 10.3 10.5 0.44 <0.01
Milk:DMI 1.79 1.79 0.96 <0.01
Efficiency of N use  0.306 0.320 0.04 <0.01
Time P - <0001 Noanteraction Trt x time and Trt x farm
42



Outline

Clinical health disorders
Uterine cytology at 35 DIM

MET |
CON 1
R T2 147
27 - 7
Days 27 21 Treatments 35

Displaced abomasum OFF
ketosis — urine sticks, BHB > moderate
Retained placenta — Lack of expulsion in 24 h
Mastitis

Respiratory problems

Lameness

» Prevalence of health disorders?

43

Uterine Health

?.'Endgmetri;ll cells

=

>

Polymorf)honliélgar cell |
(PMN)
-

The Effect of Feeding Met on Health
Author | Health
Griel et al. not evaluated
Overton et al. not evaluated
Xu et al. Blood TG levels
Phillips et al. Body protein mobilization
Piepenbrink et al. NS
Socha et al. NS
Johnson-VanWieringen
not evaluated
et al.
Ordway et al. not evaluated
Preynat et al. NS
Preynat et al. NS
Osorio et al. T, TI Ketosis, lmmun.e re-sponse, liver function,
oxidative stress
Zhou etal. I, 11 Ketosis, RP, liver function, immune response
Batistel et al. I, IT NEFA, liver fu{lctl(')n, immune response,
oxidative stress

20

Proportion of health disorders
coN | Rem P-falue
Number of health disorders Proportion, % (n) SEM Trt Farm
None 49.4 (117) 48.7 (114) 2.8 0.86 0.63
Single 28.3 (67) 30.4(71) 3.0 0.61 0.69
Multiple 22.3(53) 20.6 (48) 2.7 0.65 0.93
Type of health disorder
Displaced abomasum 2.9(8) 33(8) 1.1 0.81 0.12
Ketosis 13.9(33) 9.9 (23) 2.1 0.18 0.58
Mastitis 20.9 (49) 17.4 (41) 3.0 0.40 0.40
Retained placenta 7.8 (19) 9.7 (23) 2.0 0.48 0.11
Respiratory problems 11.3 (27) 11.5(28) 2.3 0.95 0.16
Lameness 5.0 (15) 3.9(12) 1.7 0.62 0.01
—/
Mitile e oo s oot endometie
Cytological endometrits: cows with > 10 % in the uterine smear at 35 DIM. There was o trt effect (P = 0.94) on percentage of PMN.
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Uterine Health on Day 35 after calving
Cut-off 10%
20 - ;
40 Trt P=0.48
Trt P =0.94 {35 Farm P < 0.01
15 A Farm P <0.01 §30 |
_ z 23.9%
g 10.2 10.4 225 4  218% i
élo . 220 1
& %15 8
5 4 £10 1
g5 46/211 50/209
0 - 0-
CON  MET CON MET
46
Outline Culling

Time to Pregnancy
1 i} ]
I 1
Pregnancy/Al and pregnancy loss

] . 1
MET Double-Ovsynch PG PG
2
CON Al = 80 DIM 32d 67d
112 ’1-47 ’ 350
Days -27 21 Treatments
OFF
Embryo
Development

» Reproductive performance and herd exit dynamics?

48




Pregnancies per Al and pregnancy loss Pregnancies per Al and pregnancy loss
Synchronized cows (84 %
! ekl Pregnancy loss | NSTONMRIVITN et
P/AI con | mer [ " .y
Day 25 63.9% 64.4% Day 25 - 29 5(;/115)" (;Zm" 0.17
(based on PSPB) (115/180) (112/174) 0.45
Day 29 60.6%  62.6% Day 29 - 32 11.0% 11.9% 0.43
(based on PSPB) (109/180) (109/174) 0.34 (12/109) (13/109)
Day 32 53.9%  55.2% 041 Day 25 - 67 24.6% 20.5% 0.24
(based on TUS) (97/180) (96/174) ’ (28/114) (23/112)
Day 67 48.0%  51.2% . 10.4% 7.3%
(based on TUS) (86/179)0 <39/174>0 029 Day 3267 (10/96) (7/96) 023
49 50
Embryonic Size Embryonic Size
—
= Day 32 Day 39
Embryo: w

Crown-rump length
Abdominal diameter

Amniotic vesicle: L
Amniotic vesicle

Volume 559.8 527.8 3,282.3 3,079.5 0.16

volume (mm?)

Crown-rump length

10.8 10.7 18.2 179 042

(mm)

Abdominal diameter

5.7 5.6 9.5 9.4 0.23
(mm)
@ *Interaction treatment by time P> 0.10 @
51 52
AJILICTITIILTS UCTLYWYWOUIL STUUITS .
Time to pregnancy Amino acid profile

Hazard Ratio:1.14 “ o e
_ A All cows P=0.20 S i 21 7 7
=100 zow bl g W
= N A f
En 80 Median: 130 d " 51
g ?0 ! 0 3 6 9 12 18 24 ! 0 3 6 9 12 15 18 21 24
[r-.- 60 Hours a!’lcr RPM by top-dressing - Hours after feeding :
£ 50
:
i gg —— CON (n=212)
g o REM® =219 Median: 1194
=]
£ 0

0 50 100 150 200 250 300 350
Time to Pregnancy (d) @
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Health disorders and
time to pregnancy

100 4
°:‘; 80 1 Median: 83 d RS
E o) HR:1.05
EJ P=0.71
g &l
% 50 1
s 404 Median: 151 d
% 20 4 Number of health disorders
2 204 None (n = 209)
.:.e 10 —— Single (n=128) HR:2.11 P<0.01

—— Multiple (n = 89)
i r

0 50 100 150 200 250 300 350

Time after calving (d) @

55

Productive Performance by Health Status Category
None | Single Trt P-value
Ttem coN | ReM | coN | RPM | con Nome  Single  Multiple
n 103 106 62 66 47 42
Milk yield, kg/d 50.3 49.4 50.1 49.7 48.6 489 0.20 0.62 0.73
ECM, kg/d 50.5 50.8 50.1 50.8 48.1 494 0.73 0.47 0.20
NE, in milk, Mcal/d 359 36.1 355 36.0 339 35.0 0.73 0.46 0.17
Milk components yield, kg/d f 80 g of milk protein
Fat 1.86 1.88 1.85 1.88 1.76 1.82 0.53 0.44 0.28
( Protein 146 149 143 148 136 144 012 007 oo |
Lactose 248 2.41 245 241 236 238 0.12 0.50 0.69
Milk composition
Fat, % 3.74 3.86 3.72 3.82 3.68 3.75 0.10 0.21 0.51
( Protein, % 293 3.06 289 3.01 2.84 296 <0 <oa <ot |
Lactose, % 4.92 4.89 4.87 4.86 4.84 4.85 0.13 0.45 0.87
MUN, mg/dl 104 10.8 10.2 104 10.1 10.1 0.18 0.67 0.99
SCC x 10%, cells/ml 77.5 65.8 96.5 105.6 182.6 1324 0.34 0.64 0.18
Feeding RPM seems to improve functional properties of cows
that suffer diseases (production, reproduction, herd exit).

57
Summary & Conclusions
Pre- and postpartum RPM
Dry Period ‘ Early Post- Pre-Al ‘ First two months
(last 3 wks) || partum (3 wks) (1 wk) of Pregnancy
tr ., Improved lactation performance:

L+« Milk protein % and yield, and milk fat %

No effects on health disorders, embryo development and 1%t
service P/AI and pregnancy loss

May reduce time to pregnancy, particularly in cows with at
least one health disorder, and appears to decrease likelihood of
cows being sold.

59
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Cows with at least one health
disorders and time to pregnancy

= | health disorder

=100

:E:T 1] CON

gh 80 Median: 148 d
o 70 .

E 60 HR:1.38

Z 50

Q =

%, 0 P=0.03

= 30 _

g — CON (n=109) MET

k=]

£ 20 —— RPM (n=108)

2 10 Median: 125 d
=]

£ 0

0 50 100 150 200 250 300

Time after calving (d) @

Herd Exit Dynamics
Cows that were sold during lactation (350 DIM)

P-value
Item Proportion, % (n) SEM Trt Farm
Sold 20.6 (49) 134 (32) 2.6 0.06 0.14
Died 6.6 (5) 7.1(10) 15 085 <001
Left (Sold + Died) 228(54)  17.8(42) 23 013 091
100
F w e 67% (54/81
S meE
Mean: 310 d % @ Had one or more
= 0
:ow health disorders
Mean: 315d © | i_"f HR:1.53 P =0.06
! ;l S0 1 150 200 150 300 350
T after cabviig i) @
58

Functional amino acids: The concept, present
reality, and future prospects using reproduction
as an example: Methionine

Concept: Increased Met is needed for optimal milk
production but feeding higher amounts of Met may
improve reproduction and health traits.

Present Reality: There are physiologic effects of Met:
Change in gene expression in embryo when dam is fed Met.
Reduced pregnancy loss in multiparous with Met feeding.
Improved reproductive efficiency with Met for unhealthy
COWS.

Large, randomized, controlled studies are needed to
determine effects of functional amino acids on
economically important traits of dairy cattle.

60



Future Prospects: Amounts and timing of RPM
feeding still needs to be optimized.

Rumen-protected methionine — Need more data on

reproductive efficiency and health effects under
field conditions (stress, overcrowding, diseases).

Changing amino acids in uterine histotroph and

during pregnancy may improve reproduction.

Effect of decreased or maintained amino acid
concentrations during the transition period on

health and reproduction.

61
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24 4

22 4

Met (uM)

20 A

Met

—&— No ketosis
—8— Ketosis

Day relative to calving
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Four State Pre-Conference

Thank you for your attention!

~

Questions?

PR LY
2" L
ol g% g

........

www.adisseo.com | Contact your local Adisseo representative today!
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Association of Amino acids profile during pre-
and postpartum with health disorders, productive
and reproductive performance

Mateus Z. Toledo, Pedro Monteiro Jr., Rodrigo Gennari, Jodo
Dorea, Daniel Luchini, Randy Shaver and Milo Wiltbank

Preliminary data
44 cows (20 %)

Loading...
260 —
—e— No ketosis
—8— ketosis
240 4
220 4
s
= 200
©
<
180 |
160 |
140 41— T T T !
7 0 7 14 21
Day relative to calving
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Taking Steps to Prevent
Lameness in Dairy Cattle

Nigel B. Cook MRCVS
School of Veterinary Medicine
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Lameness — A Global Problem!

Worldwide average ~ 23%

Lameness Prevalence %

sk, pAl

K
H
H

35 surveys published in peer-review 2003-2019

Locomotion Score Targets

Lame

0,
<10%
Altered cadence of movement, weight transfer off affected

limb with shortened stride, joint stiffness with arched back
and head bob in most cases.

Failed to Prevent!

Severe Lame

<1%

Almost unable to bear weight on the affected limb, pronounced
back arch, associated signs of pain and poor body condition

Failed to Prevent and Treat!

Factors Reducing Lameness Risk

Literature 2006-2020

« Less time standing on concrete (Bell et al., 2009)

« Deep bedded comfortable stalls rather than mats or mattresses (Chapinal et al., 2013; Cook, 2003;
Dippel et al., 2009; Espejo et al., 2006; Rouha-Mulleder, et al., 2009; Solano et al., 2015),

« Less restrictive neck rail locations, low rear curb heights, and absence of lunge obstructions (eg.
Chapinal et al., 2013; Dippel et al., 2009; Rouha-Mulleder, et al., 2009; Westin et al., 2016),

« Wider stalls (Westin et al., 2016)

« Use of manure removal systems other than automatic scrapers (Barker at al., 2010),

« Use of non-slippery, non-traumatic flooring rather than slats (Barker et al., 2010; Sarjokari et al.,
2013; Solano et al., 2015a),

« Access to pasture or an outside exercise lot (Chapinal et al., 2013; Hernandez-Mendo et al., 2007;
Popescu et al., 2013; Rouha-Mulleder, et al., 2009)

« Use of a divided feed barrier (rather than a post and rail system) (Sarjokari et al., 2013),

« Wider feed alleys (Sarjokari et al., 2013; Westin et al., 2016)

« Access to a trim-chute for treatment and use of an effective footbath program (eg. Pérez-Cabal and
Alenda. 2014)

« Prompt recognition and treatment of lameness (Barker at al., 2010)

The Famous Five
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Hoof Care Hoof Care
Steps To Steps To
Disinfection Lameness Lameness
Prevention Prevention
Comfort - Comfort
7 8
Hoof Trimming
Restore a more upright .
claw angle 3" (75mm)
Balance weight between
the inner and outer claw
Trim twice per lactation I 0.25" (7. mm)
unless wear is an issue
9 10
Provide Facilities and Equipment
Avoid
Doing
Harm!
11 12

25
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Easy access to a chute for

individual cow attention is
essential in an AMS unit

Disinfection

[ ]

Steps To
Lameness
Prevention

13 14
Digital Dermatitis Dynamics
Foot Rot
(Phlegmon) - 6/\ ~
Proliferative
from Dogfer et al., Vet. Rec. 140:620, 1997
15 16
g DD occurrence during the first lactation by DD
~ experience during the rearing period
al. JDS 97:6211, 2014)
nts — Treponeme spp
2012)
DD during the rearing period
No DD 1DD case >1 DD case
(Type 1} (Type 11} (Type Ill}
% First Lactation
Heifers Suffering 13.7 45.6*% 67.6%
a DD event
17 18
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Treatment vs Disinfection

ACUTE/ACTIVE M2 CHRONIC/INACTIVE M4

Treat these topically Footbath these

The Ideal Footbath — 2-3 immersions per foot

19 20
Do Longer footbaths improve efficacy? :
. e e 2012) y Footbath Best Management Practice
» 3 herds with 7" (2.2m) long baths and 3 herds with 14’ (4.4m) long
baths +  Use a well-designed footbath with adjacent mixing facility
+ Tested 5% CuSO4 and a test product in split bath design BID for 3d per + Footbath 4 milkings per week and adapt based on outcome to achieve a
week, for 15 wks minimum frequency to maintain control
» Use an antibacterial with evidence of efficacy against DD and footrot
* No higher than 5% CuSO4 and monitor soil copper levels
Reduction in DD lesion Score Effect OR (95% CI) P-Value * No higher than 4% formalin and avoid in cold weather
« Use of acidifier to pH no lower than 3.0
5% copper sulfate v test product 16 (1.14-2.32) <0.01 * Use the bath as long as it is effective ~ 150-300+ cow passes
» Don't forget to include all life stages of the cow!
Longer footbath v shorter foctbath 3.39(2.07-5.19) <0.001
Parity 1.13 (1.02-1.25) <0.05
21 22
Preferred Robot Layouts and
Footbath Locations
Water baths alone will not control DD, but the To Bootn oand Heringbone b
improvement in hygiene coupled with 4
surveillance and topical therapy helps!
23 24
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Hoof Care
S Steps To
Disinfection Lameness
G Prevention

Sole Hemorrhage
and Ulcer

25 26
Sole hemorrhage and ulcer formation
The primary lesion is an injury to the corium of the
sole beneath the pedal bone (third phalanx)
The big question is why?
27 28
Calving Changes — Sub-Acute Ruminal . .
hormonal/metabolic Straptococcus Acidosis _It IS nOV_V becommg
bovis exotoxin Aliconal |ncreasmg_ly probable
histaminiformans that standing up alone
Activation of gelatinoproteases in the Histamine could be the primary
B Poor cow comfort and increased S?S“rﬁeti(gndaw horn
Pl standing time on hard surfaces was P .
the hom capsule] . pathogenesis ... not
. recognl_zed asa second_ary factor just a secondary factor
Injury increasing severity
_ S Risk Fue
- ACTORS FOR P,
ck of cushion and suppor Al ,‘“‘f’ Pa
I I o kb;lowlzjeda\ o aapport Mar¢ 'HHJ (.f/\.\';-.(.‘:,\\.',7::':1““” Tis:
- - & "o v STuny
Inflammation creating Changes to p o -
29 30
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Increased load
% bearing from

insufficient rest is the

most likely cause of
@ the inflammation!

Injury to corium below the pedal
bone (third phalanx)

Inflammation creating
bone exostoses |:>

———

The Components of Cow Comfort

YR
exercise
>4
Optimized
COW esting
Comfort - Behavior
Shel ’
from
climate
extremes

Definition: “Contented Well-being”

31

32

Sole Ulcers

Standing Up
Disease

Get Lame - Stay Lame:
The Dual Roles of Cow Comfort

Stay

1
Heatthy [l SIS

Lame

Abnormal
Decreased resting
Iymg+t|me behawor
Hoof
overload Poor
treatment

Modified from Cook and Nordlund, 2009

33 34
Bed Surfaces and Lying Time
(Solanc et al., JDS 99:2086,2016; 141 farms in Alberta, Ontario and Quebec)
12
1.7
1.5
1
10.5
10
95
9
85
: Walerbed Concr ele Geol extile
matiress
Sand bedding compared to different stall bases
35 36

29
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Mattress or Mat

Cushion, traction and

support to facilitate rising Deep Sand

and lying movements

Lameness and Injury

Cook et al, JDS 99:5879, 2016

ercent

e Hock % Severe Knee

Deep Bed M Mattress

37 38
There are mattress herds with low levels of lameness! Mattress Herds and Lameness
w00 » Equal pressure for new cases of lameness between mattress and
E 150 ¢ Sand ¢ Mattress ¢ Other - Sand herdS
" * Impact of sand is on reducing the chronicity of lameness!
H + Mattress herd owners must:
£ + Have excellent stall design
H + Identify new cases of lameness and treat effectively
g » Allow lame cows to recover on a bedded pack
H + Control infectious causes of lameness through effective footbathing
+ Use sufficient bedding to reduce hock injury .....
39 40
Rate of Temperature Change by Position
Ventilating e
the cow < | - 3 standing bouts per day (parlor)
¢ =3 —
space vs. d oo mgme _
3 | | Cows cool while
the barn i ‘ standing in the pen
at half the rate that
Space they accumulate heat
while lying down
41 42
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Heat Stress and Resting Behavior

ot g s g Bt ducnn

;,—-—+.~+\ 3.5 h/d loss
\{'\_* in lying time
"~ L\‘\‘\l\‘\‘ as mean
—— e, daily THI
increased
from 68 to 79

wmas s | psams | psans

oste Temgeratue sy e
Number of lying bouts remains constant as temperature 20 cows followed
increases, but the mean lying bout duration decreases for 6 days during a heat stress spike

Nordlund et al. J. Dairy Sci. 102.6495, 2019

Time Series of Temperature Humidity Index
and Claw Lesion Rate over 5 years

Data from 450 cow dairy, Unpublished

44

Growing interest in
mechanically
ventilated, climate-
controlled barns

Fan Spacing to Bathe Cows in Fast Moving Air

Aim to achieve Minimum Cooling Air Speeds of >200 ft/min (1 m/s)
45 46
. ] L i Wait Time for Milking in GF and FF Traffic Systems
Stocking Density and Milking Time Thresholds (Solano et al., 2020 unpublished)
(Charlton et al., 2014)

f=r— Do ——

[ ST o R S A

' Tl . $* .

Data from 111 Canadian freestall herds
47 48

31
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Daily waiting time to be milked in a guided-flow AMS

8:38
755

7:12 Cows waited to be milked ~1.5 hrs/day
6:28 (ranged from 2 min to 7:45 hrs!)
5:45

5:02

4:19

3:36

252

2:09

2

Waiting Time in Commitment Pen

Daily waiting time to be milked in a free-flow AMS

545

502 Cows waited to be milked ~1.5 hrs/day
419 (ranged from 2 min to 5:22 hrs)
3:36
252

2:09

o A w ____

Cow

'

Daily Time Spent Waiting to be Milked

49 50
Surveys of Resting Behavior (453 Farms)
ﬂ ’ bo::/l:;'::)‘e e
X 110 . . 5
19 i : 12
: 105 NR 12 2 IcETAG
12.0 9.8 14 10 0z
e ., 20 10.8 9.3 13 4 HOBO)
10.6 10.5 12 4 Hoso
10.3 10.5 1.0 4 Hoso
e i
11.5 9.3 13 6 Hoso
11.4 9.5 12 4 HOBO/ICETAG
111 10.0 12
51 52
. The Components of Cow Comfort
An Achievable Target for Rest P
« Based upon: ngrl](&ng
* Healthy, non-lame cows exercise
» Deep bedded comfortable freestalls
" TMR fed Optimized
* >21 h/din the pen Cow ' Resting
+ 1 cow per stall COMIOrENN:-EEY
» Favorable resting area microenvironment spel '
m
climate
+  Aim for mean lying times of 11.5 to 12.5 h/d, with Sxiemes
mean lying bout durations of 1.2 h Definition: “Contented Well-being”
53 54
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Poor flooring + Poor handling = White Line Lesion

55

56

Thin Soles and
Toe Lesions

Direction of movement

Handler moves from side to . f .

side applying gentle
pressure to the outlying
cows behind the point of
balance in their
pressure zone

Zig-zagging when moving cattle to the milking center

57

58

Some flooring surfaces
are too slippery because

grooves are too shallow or
too far apart

Better Concrete

%" (1.9cm) wide
2" (1.3cm) deep

3 1/4” (8.25cm) OC

59

33
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61

Cut grooves into preformed
concrete
http://www.trakriteglobal.com/

Planned
Pasture
Access

(Chapinal et al., 2013;

Hernandez-Mendo et al., 2007;

Popescu et al., 2013; Rouha-
Mulleder, et al., 2009)

Some of the

cows, some of
the time

Rubber transfer

62

lanes will reduce
hoof wear to and
from the parlor

..... Something unexpected!

64

65

Corkscrew Claw Syndrome In Heifers

Permanent
skeletal
changes
already
present in
heifers in
early
lactation

66
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Type of Heifer Housing and Bedding

 Breeding M Pregnant M Prefresh

B
.

.

w
.
.
.
. .

1 | [ | O |

Bedded Pack  Freestall None Other FreshSand  Recycled Sand

9% Corkscrew

Housing Type Freestall Bedding Type

Use of Feed Bunk Headlocks

27
2
20
14
n
10
10
| I
5 I
o

Breeding Pregnant Prefresh

% Corkscrew

mheadlocks & no headlocks

67

68

Pressure at the bunk

Creates hoof growth/wear issues
during heifer development

Heifer Housing Recommendations
(Different from Cows!)

1. Bedded pack housing preferred where possible up to at
least breeding age

2. Deep bed freestalls with organic bedding vs sand (avoid
recycled sand!)

3. Mix slant bar and headlock feed bunks — reduce headlock
exposure

4. Improve the design of flooring finishes to suit heifers — mini-
grooves?

5. Provide outdoor access — feeding/pasture

69

70

Can we have high milk production and
low levels of lameness?

Select Housing and Management Characteristics of High
Milk Production (90Ib 41 kg) Herd Groups (n=44) with
Lameness Prevalence of 13%

Management Characteristic % Herds or Mean

Manual manure removal from alleys (vs scraper) “

Trim cows feet at least once per lactation

From Brotzman et al., 2015, Cook et al, JDS 99:5879, 2016

71

72
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Hoof Care

Sponsors

Mission

Steps To
Disinfection Lameness Program
Prevention
Comfort
Workshop
S
73 74
thedair etmed d Thank you!
75
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ANIINOPLUS

Calculate your profitability at AminoPlus.com.

© 2020 Ag Processing Inc a cooperative.
All rights reserved.
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Seasonal rhythms coordinate physiology
(metabolism) with the environment:
Amazing examples in nature!

Jan Feb Mar Apr May Jun Jul AugSep OctNov Dec

LER S

Seasonal Breeding in Sheep |

Key Principles
There is a seasonal pattern of milk composition
and yield driven by day length and change in
day length

There is a daily (circadian) pattern of intake
that has a major impact on the rumen and there
is a daily pattern of milk synthesis

Considering seasonal and daily patterns
provide additional avenues to optimize milk
production and profitability

39

Milk fat and protein are affected by many

factors

Nutritional Factors Non-nutritional Factors

Decreased by milk fat Genetics
depression

- Unsaturated fat —

- Fermentability — Season

<— Time of day

\\ Stage of lactation

Parity

- Acidosis \
- Feeding strategies Milk fat |

- lonophores _»

Increase by additional substrate
- Acetate from forages
- Fat supplement

- Palmitic acid

Milk protein also impacted by diet and
other similar non-nutritional factors

Daily rhythms coordinate metabolism with
changes across the day

Most processes in the body follow a 24 h cycle
- Activity and Alertness
- Nutrient Metabolism
- Milk Synthesis
- Intake

Why??
Allows the animal to anticipate changes and
adapt before they occur

How does the cow know what time
of year and day it is?

Environmental Cues ¢ Main environmental cues:

Light/Dark — Light/Dark
‘ l — Feeding Times
— Milking Time?

Master Clock * A breakdown in the system

(SCN- Brain) creates jetlag!
_Other + Adisconnection between
Environmental lighting and timing can
e.gf:::::ding cause metabolic issues in
" humans and rodents
Peripheral Times o ) .
Clocks - Example is night shift work in

humans
Asher, Schibler 2011




We know “Photoperiod” has a large impact
on milk yleld Constant 16 to 18 h vs. 8

50 to 10 h light
w0 + ~51to 10% increase in
milk yield and no change
g in milk composition
f 30 + Additional effect of short
E days in dry period
20 » Eliminated by constant
light
10 . .
FESEL S PP -Basic mgchgnlsm of
éaﬂe&fo«&@\-- eo”‘;é@iﬁ S photopt—_:‘rlod is through _
Qf@é" "‘; «*: ea”"»@é@» Qé“‘»j‘,v“ same signaling as circadian
Rt R rhythms

Dahl and Petitclerc., 2003

Short photoperiod during dry period
increases milk yield in the next lactation!

45.04
40.04
35.0

30.04

Milk yield (kgid)

25.04

20.0

123 456 7 8 910111213141516

Week of lactation Auchtung et al., 2005

- Spring calving cows would normally be dry during
short days

- Likely driven by increased mammary development so
more milk secreting cells

Seasonal rhythms are common in
many animals
+ Patterns that repeat every
year
* Mostly driven by
- day length
- lengthening/shortening
days
- change in day length
* Regulated through the
same molecular system as
circadian rhythms
Some Amazing Examples in
Biology

i FL =——MN = ==PA == TX
B 1000

The annual rhythms
occurs in all US milk
Markets. Percent fat
has a larger
amplitude in north
and smaller in south

USDA sgncsttum
= Mirkating
Sarizn

®Northeast ©@Appalacian
©Florida ®Mideast

@Southeast ©Upper MW
OCentral @Southwest
@Arizona-Las Vegas @Pacific NW

©Western

- All milk markets fit a cosine
function with a very good fit

290 F
Jan FebMar AprMayJun Jul AugSep OctNovDec
Month of the Year

Salfer et al. 2019

Seasonal Pattern of Milk Fat & Protein:
Upper Midwest US Milk Market
4.15 T Mid "
pper Midwes
3.95 Fat
~0.25
x 3.75 Units
2355
g 3.35 -
Units
2.95
2.75 o o0 o =2 ~ n ~ 0
ggeg88g8g88sb888:a33z3:288:88¢8
N S S S
Date
10

There is also an annual rhythm to milk yield:
Data from PA, MN, FL, and TX

11

34
F) 32
. 30
T
o 28
Y
x 26
S — /- Florida (FL)
—o—Minnesota (MN)
22 ©- Pennsylvania (PA)
Y ST m
S0 & & S O r QL
e & @ P PR T
Month
State Range, Ib Acrophase
MN 5133 Apr 22
PA 5.3° Apr 15
X 7.9° April 7
FL 9.2d April 9

Salfer et al. 2020

12
40




Milk fat percent peaks at end of year, but milk
fat yield peaks in March and differ by region

4.00 1250

1200

- %

g 380 5 1150
5 2 1100
g 380 21050
8
x 340 X 1000
g E 950
3.20 900

a&n
0

>
FES I OB F e OO NS O

Month _ .. Fiorida (FL) —o—Minnesota (vn)  Month
~©-Pennsylvania (PA) -i3- Texas (TX)
B2 028 fangl PA 0.26 Feb 23
MN 0.34 Jan 5 MN 0.20 Feb 27
U 0328 fants ™ 031 March 13
FL 0.24 Jan 2 FL 0.29 March 31

Salfer et al. 2020
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There is an annual pattern to milk protein!

3.25

§3.45 Fos

1000

%

g
© ©
S a
e ©

B
©
a
=

Milk protein conc.
NN
o © =3
L] o o
Milk protein yield,
- ©
=]
=]

0

>
BT WO PRt

>
< & & S P PR E S

Month Month

— /- Florida (FL) —o—Minnesota (MN)

©--Pennsylvania (PA) -3 - Texas (TX)
PA 0.18 Dec. 21 MN Feb 242
MN 0.20 Dec. 22 PA Mar 2b
X 0.22 Dec. 17 TX Mar 6¢
FL 0.12 Dec. 1 FL Mar 194
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What does heat stress do to milk
yield and composition?

Reference MY, kg Fat,% Prot, %
Rungruang et al. 2014 -3.4 0.20 -0.10
Baumgard et al. 2011 -6.2 0.28 -0.12
Zimbelman et al. 2010 -0.1 -0.17 0.13
Wheelock et al. 2010 -9.6 0.60 -0.27
Rhoads et al. 2009 -10.6 0.34 -0.13
Schwartz et al. 2009 -10.1 0.06 -0.22

* Generally a decrease in milk yield and milk
protein percent and an increase in fat percent

17

41

Most of the seasonal variation in milk fat is
due to de novo synthesis <16 C FA (40 herds)
« 105 —— 4.3
T 1.00 Milk Fat, % - L a2
-1}
S 0.95 44
al 4.0 ¥
% 0.90 =
s 39 ¢
% 08s / | 38
-
3 0.80 L 3.7
= De novo FA, % Milk
& 075 3.6
AnEEIVuMAEEYER R RagEaSq
EEEERERERSESNEEESREE85E.
E: >y cErfCs5EgcsTERTEE 2
EgE505830608850532308853032=
40 St. Albans Coop herds
Dann 2019 PSU Dairy Nutr. Workshop
14

Milk Yield
Fat, %

The seasonal pattern is 400

consistent by parity 580
= 360
w
110 .. a0
100 F© e o .
o 0 O
90 g 320 |
o JEFMAMUJJASOND
80 32 Protein, % .
El )
60 ¢ =300
c
50 5
JFMAMJJASOND B
Month of the Year @ 275

—Lact1 —Lact2 Lact 3+

250

JFMAMJJASOND
Month of the Year
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What do | think is going on?

Two seasonal time-keepers:
* Milk composition is driven by lengthening and
shortening days and aligns with the solstice

* Milk yield is driven by rate of change in day
length and aligns with the equinox

Constant long days appears to be setting
physiology of the spring equinox (increased milk
yield and no change in composition)

- No data on how to manage out of this.
Managing photoperiod probably best chance
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Is there a daily pattern of feed intake?
Pasture Fed Cow

100 . PEAK -,
& \

. Peak 5

# 1 Lact.

g 5 z

£ £ E]

S 3 3

:é:.

Milking

Cows grazing (%)

ST R [ (N RETR (R [FJETS D R o e e

rimestder®) - Sheanhan, Kolver, and Roche, 2011
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100-

Eating and Ruminaptj\pg tend to be inverse

¥
g

Sunrise

.| Eating

Milking

Cows grazing (%)
-8 1 8
Milking

PEAK

inrise

= Ruminating 3

Milking

Cows riminating (%)

T oo T 18 T 2000 1

Time of day (") gheanhan, Kolver, and Roche, 2011

21

PSU Feeding Behavior System

Dairymaster

(Image Dairymaster.ie)
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TMR fed cows: Feeding time is most important
Feeding and milking commonly both near dawn & dusk

100
b
Milking Milking
g oo
=
2
& —2X feeding
£ 60 \ 4% feeding
S
2 | I
& 40 | [
]
o
= |
3
= 20 | ’\1\.
/ G \ v '\"L
0 T T T - T T b
0400 0700 1000 1300 1600 1900 2200 0100 0400

Time (h)

DeVries et al. 2005
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Rumination pattern is maintained even during
heat stress

70

60 e
':5 i | Low, Medium, and high
E 50 Temperature-Humidity
E 40 " N | Index
5 .
E 30 G
Ll

10 |

0 1 1 La L 1 B

S F IS L PP IS

Hour interval

Daily pattern of rumination time expressed in minutes per 2 h in 3 levels of daily
maximum temperature-humidity index (THI).
‘White bars = THI <80; bars with vertical lines = THI from 80 to 85; black bars = THI >85.

Soriani et al. JDS 2014
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Rate of feed intake is variable
over the day

DMI, kg/h
© = AN
o un o u o
Starch Intake, kg/h
coooooo0o
=NWwbhOoON®

............. i

" 0030 0430 0830 1230 1630 2030 0030 0430 0830 1230 1630 2030
Time of Day

Time of Day

Ying et al. 2015
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What is the impact of the daily What is in the rumen changes
pattern of intake? . relative to feeding
x 16
Intake = E :3
Entrance of fermentable feed into the rumen g 13
for microbes to digest g 12 o
€ 19 3 62
Fermentable feed = 0000 0600 1200 1800 g 2; / \-\/
Synthesis of VFA’ s (acids) & microbial 12 & e
protein 210 57
S 0.8 56— T T
g 06 0030 0430 08.30 1230 1630 2030
VFA; s = g oa Time of Day
Acid load for rumen ‘g 0.2
Nutrient supply for cow E oo
x 0000 0600 1200 1800
Time of Day Ying et al. 2015
25 26

AM vs PM feeding had no effect of DMI or

How flexible is the daily pattern of feed milk production

intake? Pvalue
Treatment Means - Contrasts-----
¢ Feeding stimulates intake, but what is the impact of ltem AT T AT o i Am/& m;:ﬂ
feeding time Yield, Ibs/d
Milk 1100 1111 1118 57 069 059 0.40
Milk fat 378 378 385 009 084  0.99 0.62
* Fed TMR: Milk protein ~ 3.26 328 330 013 077 078 0.8
* 1x/d at 0830 h (AM)
Milk composition, %
* 1x/d at 2030h (PM) Fat 351 349 348 015 090 0.83  0.66
Protein 297 295 296 007 080 052 0.69
* 2x/d at 0830 and 2030 h (AMPM) DMI, Ibs/d 717 691 702 20 040 018  0.44

Feed Efficiency 1.54 1.58 1.57 0.05 0.43 0.21 0.37

* Also no difference in milk FA profile

27 28

Evening feed delivery increased feed intake after
feeding by >50%!

—~—AM -#-PM -s-AMPM Lo > ANOVA o Insulin o > ANOVA

Increase intake in the evening spikes insulin

g _— 18 —hhd P ——ARAPM _
= Effect P-value Effect P-value
E Treatment 0.78 16 Treatment 0.76
3 Time <0.01 = 1 Time <001
-; Treatment x Time <0.01 B Treatment x Time  <0.01
_— 5 12 _—
i =
= 3 10
§ » Circadian Parameters E & .
5 ] ) .
] Treatment Phase/h Amplitude P-value g B > Circadian Parameters
i AM 1654 20 <001 Treatment_Phase/h i P-value
PM 1638*  0.6* <001 4 AM 1844 18 0.07
AMPM 1448*  11* <001 2 PM 0031*  83* <001
*Significantly (P < 0.05) different from AM o AMPM 2220* 4.8% <0.01
0000 0400 H00 1200 1600 i 2400 0000 0400 800 1200 1600 2000 Jepg  *Significantly (P < 0.05) different from AM
Time of dav, h Tisie of day, b
“*AM vs.PM (°= P<0.01, and © = P < 0.05); AM vs. AMPM (TP < 0.01, and 7 P < 0.05) “*AM vs.PM (°= P<0.01, and © = P < 0.05); AM vs. AMPM (" P < 0.01, and " P < 0.05)
* Conditional meals were larger at the evening feeding * Fresh feed delivery at night resulted in greater insulin secretion
* Modestly higher intake rate in the early afternoon for AM * Morning feeding moderately increased insulin in the early afternoon
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Milk synthesis is variable over the day
2x Milked Herds

5 18
X = K A =
3 N S T
- ¥ g ¥ .
£ -
£ 4 +14 £
I NVW 3
a =
2 =
£ a5 112 §
E
PR S ST PRSP S e -
3 10
25 s
an | em | am | em | am | em | am | em | am| pm
1 2 3 a 5

Day and Milking Period
0.5 Units 2 kg

-#—Fat —+—Protein ---e--- MilkYield

Quist et al. 2008
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Theoretical de-synchronization of
intake and mammary metabolism

Nutrient

Milk
Rhythm

Relative Activity
3|qe|leAy SJUaLINN

Time, h
First test: Fed cows 1x/d or 4x/d in equal feedings

33

Feeding 4x/d increased milk fat and
decreased amplitude over the day

4.00
Effect P
* 3k Trt <0.001
Time <0.001

R 350 | FF* * Trt*Time  <0.05
-

c

£ /\—\ '

E Daily AVG
g Trt Fat %
= 1x Fed 3.09
o 4x Fed 3.35

SEM 0.15

2.00

1100

Time, h

0500 1700 2300

*P<0.05; ** P<0.01; *** P<0.001
Rottman et al. 2014
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Milk yield is variable over the day
3x Milked Herds

450 13.00

400

g _
T 3s0 Ed
3 5
g k]
5 z
& 300 e
&
H
250
200 7.00
HIH 5 |z g HIES E Z|E 5 RS 5
H] H H H H
1 3 3 L) 5
+< Day and Milking Period .
0.3 Units 1.8kg Quist et al. 2008

—a—Fatl —+—Protein ---e--- Milk Yield
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Feeding cows 1x/d vs 4x/d changed milk
yield over the day at one milking
Effect P
12.5 Trt 0.64
12.3 *k Time <0.001
121 Trt*Time 0.05
< 119
© Tt MY, kg/d
E, 11.7 —+1x Fed “IxFfed 473
5 115 - =4x Fed 4x Fed 47.1
2 113 [ SEM  0.64
2 1
x 111 -
= 109 - 4x ax 1x 4x 4x
107 Vo }
10.5' :
-100 500 1100 1700 2300
Time, h <ol
Rottman et al. 2014
34
Rhythm of milk fat yield also
modified by 4x feeding
Effect Pr>F
425 P f ~+1x Fed Trt <0.001
-=-4x Fed Time <0.01
400 Trt*Time 0.05
= Trt  Fat, g/d
© 375 ixFed 1465
> 4xFed 1592
% 350 SEM 90
&
L 325 4ax 4x  1x 4x 4x
{ Vol ¢ {
0500 1100 1700 2300
Time, h

% P<0,01; 1 P<0.1

Rottman et al. 2014
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percentage of milkings

When do cows prefer to be milked??
Automated Milking System

4
2 I. v e )
N s A LI T RN RN T

hour of day
Hogeveen et al., 2001
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1st,.. Think of the rumen

¢ Can we stabilize the amount of fermentable
feed entering the rumen over the day?

— Take out some of the slugs and fill in during some
of the low points

39

What else can we do?

* Feeding different diets across the day might
also work

— Feed same ration to entire herd in morning

— Return to “top-off” high groups

41
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How Can We Use This Information??

Think not just about the diet we are
feeding, but how we are feeding it
and how the cows are eating it!

We need to watch the cows and see
what they are doing!

38

How do we do this?

* Feed delivery is a strong signal for feeding
which can be used to increase intake during
low intake periods of the day

¢ Make sure feed is available when return from
parlor......... , but

— Delivery of feed 2-3 h before or after milking may
spread intake more across the day??

40

Interesting Call From the Field

One pen of cows on a large farm consistently
0.3 to 0.5 units lower in milk fat than peer pen
in another barn fed same diet

Moved fifteen cows from the pen to another
pen and they increased milk fat

Normal MFD troubleshooting turned up no
clues

Cows being fed later in the day (11:30 AM)

Switched milking and feeding order so feed
delivered earlier and before milking.

Milk fat increased equal to peer pen

42




Must Consider Multiple Factors That Have an
Impact on Behavior

Light/Dark Milking Time Feeding
Cycle Time
Rhythm of Mammary |«—— | Rhythm of Intake and

Metabolism Nutrient Absorption

Rhythm of Milk
Synthesis
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Cesar Matamoros, Beckie Bomberger, Alanna Staffin, Reilly Pierce,
Ahmed Elzennary, and Rachel Walker.

Previous Lab Members:

Chengmin Li, Elle Andreen, Dr. Isaac Salfer, Dr. Daniel Rico, Dr.
Michel Baldin, L. Whitney Rottman, Mutian Niu, Dr. Natalie Urrutia,
Richie Shepardson, Andrew Clark, Dr. Liying Ma, Elaine Brown,

2 Jackie Ying USDA s s
Dlsclosures ﬁ Deparnman of  of Fosd and

Agriodture Agricuitum

K.J. Harvatine’s research in the past 10 years were partially supported by the
Agriculture and Food Research Initiative Competitive Grant No. 2010-65206-
20723, 2015-67015-23358, 2016-68008-25025, and 2018-06991 from the USDA
National Institute of Food and Agriculture [Pl Harvatine], USDA Special Grant
2009-34281-20116 [Pl Harvatine], Berg-Schmidt, Elanco Animal Health, BASF,
Novus International, PA Soybean Board, Phode Laboratories, Kemin International,
Milk Specialties Global, Adisseo, Micronutrients Inc., Organix Recylcing, Insta-Pro
Intl., and Penn State University. Harvatine has consulted for Milk Specialties
Global, a manufacturer of prilled saturated fat supplements and Micronutrients Inc.
as a member of their science advisory boards. Harvatine has also received
speaking honorariums from Elanco Animal Health, Novus International, Cargill,
Virtus Nutrition, Chr Hansen, NDS, Nutreco, Mycogen, and Milk Specialties Global
in the past three years. Th an k You

@®

45

46

Key Principles

There is a daily (circadian) pattern of intake
that has a major impact on the rumen

There is a daily pattern of milk synthesis

We need to manage the daily pattern of intake
and our best tools for this are through feeding
and milking schedules

Don’t be afraid to feed multiple diets per day,
but be careful with late afternoon and evening
feedings (early morning may be safer)
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Make the Switch!

Higher

Digestibility

® 5-10% increased rate of
fiber digestion”

® 22% reduction in

indigestible fiber at 240
hours (UNDF240)™

* 3-5% more crude protein™

Learn why so many growers are
switching to Alforex varieties with
Hi-Gest” alfalfa technology.

Hi-Gest ALFALFA

(2]

More Tonnage

Alforex varieties with Hi-Gest
alfalfa technology provide
farms flexibility to adjust to
aggressive harvest systems to
maximize yield and quality
or to a more relaxed schedule
focused on tonnage.

©

More Milk

If your ration contains a
higher percentage of alfalfa
you could expect 2.5 lbs.
more milk per cow, per day.!
And while not every producer
experiences this level of
improvement, some producers
report even better results.

Ready to bring higher digestibility, more tonnage
and more milk to your farm?

Visit us at www.alforexseeds.com or

Hlfnrex

Seeds ¥ call us at 1-800-824-8585

*The increased rate of fiber di ) During the ‘West Salem, Wi and
Woodland, CA, semi- dmmam head with Hi-Gest for rate of digestion,
extentof d 42710; Croplan Brands LegenDairy XHD and Art Fertilac; S&W- W7410
and SWWO and W-L Brands WL 319HQ and WL 354HQ. Also, dum\qme 320n-fa toRock
River Laboratory, Inc. for forage analysis. The results for rate of d tothe 60-day and four-year alfafa

in the Rock River database which included approsimately 1,700 alfalfa hay and 3,800 silage 60-day test resuits and 23,000 hay and 62,000 slage testsreults i the four-year average.
g

‘Combs, D. 2015 Relationship T y e
022 TGeeASTEATIONeT 20 pif.

é CORTEVA'

, 101-112. Retrieved from

f Dow DuPont or Pioneer, and their affiliated companies or their respective owners. © 2020 Corteva.

Essential elernents for gr‘owt:h i

Your Mineral Solution r y
Partner For Your . * /
Animal Nutrition Needs

Our all-natural products include;

Calcium Sulfate « Calcium Carbonate
Calcium Magnesium Carbonate

Call us today to place your order!

1 (800) 236 7737
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| & Management
Conference

Nutritional Regulation of Gut Health
and Development: Colostrum and Milk

Dr. Michael Steele
University of Guelph




Four-State
Dairy Nutrition

“Early Life Programming”

Y
r\,' | & Management
A\ Conference

“...early adaptation to a stress or
stimuli that permanently changes
the physiology and metabolism of
the organism and continues to be

Dr. Michael Steele, University of Guelp i % 3 expressed even in the absence of
gl = = TR { ] i) a the stimulus/stress that initiated
e . W them...”
% M %. oy a~ Patel and Srinivansan, 2002

okl Adapted from Conrad’s Waddington
epigenetic landscape

Nutritional Regulation of Gut Health and
Development: Colostrum and Milk

Presented during 2020 Four State Dairy Nutrition & Management Virtuai
Conference. Do not reuse or reproduce without author permission.

Early Life Nutrition W Gut Health and Dairy Calves

. . . if o | = Mortality and Morbidity:
- Dletary regimes in early life = 5% mortality, 32% due to digestive disorders

influence lifetime productivity B - Mean age: 18.3+ 2.3d old
¢ = 38% morbidity, 56% due to digestive disorders

* Immune Status: W
= 12.1% of calves failed passive transfer

L]
i

= 1kg of pre-weaning ADG
= 1,540 kgs of milk
in first lactation
Soberon et al., 2012

= Antibiotic Use:
o 26.8% of calves receive antibiotics

_ s

Iy

(Shivley et al. 2018)
(Urie et al. 2018)

o 48.4% for digestive disorders

NSERC Industry Research Chair
Colostrum | Plane of Nutrition |
W W

Industry Concerns > ]

i
. ;
N / \ - -

Maternal | Antimicrobial |
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Colostrum Intake

n 37
ADG, kg 0.80
Age at conception, (months) 14.0
Survival through 2nd lact., (%) 75.7

Milk yield through 2nd lact., (kg) 16,015

% Inadaquate colostrum intake
~ reduces lifetime production

31
1.03 %
13.5 NS
87.1%

17,042 %

*P<0.05; ns P>0.1

Faber et al., 2005

Failure in passive immune transfer...

= Delayed age at first calving
Waltner-Toews et al., 1986

Decreased milk and fat production at first lactation
Nocek et al., 1984; Robinson et al., 1988; Faber et al., 2005

Decreased average daily gain to 180 days
DeNise et al., 1989; Soberon et al., 2011

Negatively impacts feed efficiency
Soberonetal., 2011

7
Colostrum -Is it all the same? Evaluat1ng colostrum absorption
c in calves
olostrum Types
Fresh Pasteurized Dried
Pros |° Tailoredforthecalf |+ Canassess the quality * Convenient 5.0—-5.2 gldl
« All bioactive * Reduce bacterial load * Clean and consistent .
e Serum total protein = 5.0 - 5.2 g/dl ~
Cons |® Opportunity for * Destroys healthy bacterial and | « Destroys healthy bacterial Serum |gG >10mg/m|
contamination immune/developmental cells and immune/developmental
« Difficult to test quality | * Bioactive molecules may cells
become less active (if not * Bioactive molecules may
managed properly) become less active . .
ol e Brix refractometer is a good start
major macronutrients but has limitations
9 10
Failure of Passive Transfer But is it accurate for all
neonatal programs?
45 4
Serum TP levels <5.2 g/dL Matemal Colostrum Colostrum Replacer
3 0.0 50
] veizen 2036
3 g | Mross i
s gw.u gzsu
e é, € 200
2 g %0
é §oo i w00
100 50
32 38 42 46 50 54 58 62 66 70 74 78 82 RN EE B E
Serum total protein (g/dL) Ve Serum Total Protein, g/
Trotz-Williams, 2008 (Lopez et al., in review)
11 12
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Immunoglobulins
Lactoferrin

IGF-1

IGF-II

Epidermal growth factor
Insulin
Interleukines
Relaxin

Prolactin

TGFa and TGFB
Leptin
Leucocytes

>100:1
>15:1
8o:1
20:1
2:1
100:1
>100:1
19:1

>100:1

What’s in colostrum?

immune function
local immunity effect in gut

local gut effects

reproductive development
little data

hypotahlamic pituitary axis
immune function

Slide Courtesy of Dr. VanAmburgh

Components of Colostrum Management

-
oy,

Successful
Colostrum Feeding

13

14

Bottle

Colostrum Feeding Method

Tube

Sharifi et al., 2009

Colostrum Feeding Method

25 | 1gG 35 |Acetaminophen

= oy
£ )
a Bottle £ 30
= 20 3 Bottle
g .S
g Tube 5 2
] b= I
€ Tube
ERED g 2
£
5 S
] o
Z 1 15
10
5
5
o o
o 500 1,000 1,500 2,000 2,500 o 120 240 360 480 600

Time Relative to Colostrum Feeding (minutes) Time Relative to Colostrum Feeding (minutes)

Desjardins-Morrissette et al., 2018

15

16

1gG mg/ml
8 & %

B
(%

10

Delayed Colostrum Feeding

Fischer et al., 2018

12 15 18 21 24 27 30 33 36

Hours after birth

39 42 45 48

E. Coli entering intestine
epithelial cell
Destruction of microvilli

Dark areas represent
absorbed Ig

A
Colostrum fed calf

Colostrum deprived calf

Slide Courtesy of Dr. James

17
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Delayed Colostrum Feeding

Lactobacillus associated with colon mucosa
0.4

Bifidobacteria associated with colon mucosa

2.0

g g
< a P a
Lo 1.5 7 S 03 ab
5 b 5
al
g' 1.0 - b % 0.2 -
I o b
0.5 0.1 -
oh 12h oh 6h 12h
Treatment Treatment

Delaying the first colostrum meal may delay the colonization
of beneficial bacteria to the calf intestine

Fischer et al., 2018

Bacterial Contamination of Colostrum
Cut point is bacterial count < 100,000 cfu/ml

—
Total Bacterial Count % of Samples*? H. i ‘

<100,000 54.8 < _ .
100,000 - 300,000 12.1 -
300,000 - 500,000 6.3

500,000 - 1,000,000 9.9
>1,000,000 16.9

Morill, 2012

19

20

Cleanliness of colostrum handling equipment
= 6
% b Mean log,, total
% 5 plate count and
& mean log, , total
5 .
3 4 Total N co:lform count fcIJr
& Plate Bucket Esophageal | colostrum samples
@ 3 Count FeederTube collected_fn.)m the
® udder, milking
5 2 a Coliform bucket and
3 Count esophageal feeder
= 1 2 tube within bacteria
o Udder type group.
Sample collection points
Stewart et al., 2005

Heat Treatment of Colostrum

0.5

0.4

m6hr ma2hr

03
0.2

0.1

Proportion of Bifidobacterium

o

No Colostrum Fresh Colostrum Heated Colostrum

Heat-treated colostrum increases Bifidobacterium
and reduced the colonization of E. coli in the small intestine

Malmuthuge et al., 2015

21 22
Colostrum Oligosaccharides Heat Treatment of Colostrum
«Q‘- ‘p-— 3‘ 3,000 7 Fresh Heated |
Bacteroides s prebiotic oligosaccharides
’ Bifidobacteria ® 2000 - from colostral proteins
e E 1,500 1 and lipids
e \ §
Ny A O 1,000 -
- - S so0
. IIII e 0
/E. ColiKgg intestinal FSLN 6-SLN 3-sL 6-SL DSL
Bovine Colostrum Oligosaccharide
%:’:;"S IUmen ente rocyte Fischer et al., 2018
23 24
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Oligosaccharides - Transition

= 600 . . .
€ 3'sialyllactose Concentration After Calving
£
o
2 500
2
S 400
] .
E= Multiparous
® 300
]
@ 200
v
§ 100 i
o Primiparous
o

1 2 3 4 5 6 8
Milking After Calving

10 12 14

Bovine colostrum oligosaccharides (bCOs) produced in higher

concentrations immediately after parturition
Fischer et al., 2020

From Colostrum to Milk

Wk 1

First Feedin

First Feeding

Transition Wk 1

Colostrum

25

26

From Colostrum to Milk

Colostrum Milking Mature
Mllk

Dry Matter 15.5 153
Fat % 5. 6 4.6 5
Protein 8.5 6.2

Essential Amino Acids 230
Lactoferrin
Insulin

Growth Hormone

Insulin-like growth factor |

wot 1330 195

Improved health status in calves fed transition milk

From Colostrum to Milk

= All calves fed one meal of colostrum followed by:
= Milk
= 50% milk/ 50% colostrum (Transition)
= Colostrum

Pyoetal, 2020

Colostrum

Conneely et al., 2014 0%/50%
27 28
From Colostrum to Milk Passive Transfer . A
h - .
g6 35 | Second Colostrum " TrancytOSiS of . ff ( I (d(_ /f u
mgiml 30 Meal immunoglobulins
Jochims et al., 1997 Pinocytosis ‘ M
25 - . — -
o L] ReceRtor mediated Endqso_me /Re'cycled
and highly regulated Fomi‘atlon . to Lumen
15 = Trancytosis (to blood) I { l
10 = Recycling (back to lumen) asal o =
- embrane ], Metabolized
5 - = Metabolism (endosome) Release
0 : : : : : — = Regulation of these r\ il
o 2 4 6 8 10 12 14 16 18 20 22 24 pathways in calves
Hours after birth is unclear
Hare et al., in review
29 30
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%12' I

Normal L., il iy
Pre-Weaning & ﬁ% @Hﬂ ﬁﬂmm
Milk Intake £°®ij1 I i
= Jygy 11 |

51 I{ ! It — I

4 _lunnn:génﬂﬁ‘“uu“:uuun “ )

21 O Conventienal :-v

@ Ad libitum :

] 7 14 21 28 35 42
Calf age in days

Jasper and Weary, 2002

Normal Pre-Weaning Milk Intake

12 oe © oosg
AR A
__10 '.. ;.'.... - -
= R ot .
E- « s @ - * °
2 - " [ 2 - :
.
£, T e . .
= 2. .
= o T ee -
4 - '. - .
2 . . %o o
[
25 30 35 4 5 50 55 60
Birth weight (ka)

de Passille et al., 2016

31

32

5 (Low) vs 10L (High)

160 -
o 140 + WLOW
21,20 | mHIGH

*pc0.10** P05 *

[
& 100 -
9 e
080 +**
a
§D.GO-
5 040 -
=
<020 -
ooo |HH NN N BN NN BN BN BN BN
1 2 3 4 5 6 7 8 9 10

Week of Life

o

Haisan et al., 2018

Feeding Large Meals

= Calves typically nurse 6-12 times per day
in the first weeks of life (Jensen, 2004)

= Larger meals fed less frequently increase
the risk of:

= Abomasal inflammation & lesions
= Milk overflow into the rumen

= Ruminal acidosis, decreased passage
rate and digestion

Berends et al., 2012; 2015

inflamed A_b,o‘masu.m:

33

34

Abomasal Capacity

= Young calves fed 2 litres
of milk per meal (3 x)

= Offered ad libitum meal
of milk with barium
sulfate

= Most calves drank
more than 5 litres
with no evidence or
ruminal overflow

Ellingsen et al., 2016

Larger Meal Size and

Insulin Sensitivity
Compared calves fed elevated (8L/d)
vs low (4L/d) plane of milk 2x per day

= No evidence of post-prandial

. . . : a2 -
hyperglycemia and hyperinsulinemia ) Low, Ksp =0.34
£ 20
= No difference in glucose tolerance § 15
Q.
o
= Slower (41% reduction, P = 0.02) g 10
abomasal emptying rates during s
. o
the pre-weaning phase < 5 Elevated, Kgg = 0.21

MacPherson et al., 2016

o

o 60 120 180 240 300 360 420
Time (min)
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Gastric Emptying and
Glucose-Insulin Dynamics

Gut Hormones

I:ID B 1-2 hour pestprandial i .
= . . - Gastric motilit
E Gastric emptying rate el g ‘ 4
=) oy e Nutricnts (]
S g will influence glucose Egm
£ . -
2 Glucose appearance in blood . om ‘ Gut Permeability
z o |
o i . .
£ . Acetaminophen # 1' Proliferation
s
2 |
o 2 -
H Insulin Disul o o t Blood flow
Small intestine O
o - .
o 100 200 300 400 C @ dLr! ﬁ Nutrient absorption
Time (min) Stahel et al,, 2016 @ ok
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Best innovation in calf feeding
in recent years:

1 4
A 3-L and 4-L
nursing bottles!
3L 4L

Allows us to design feeding system
to meet calf requirements.

39

Should intake be the same?

TR

Slide Courtesy of Dr. VanAmburgh

Amount of Milk Replacer/Milk Dry Matter Required
to Meet Maintenance Requirements (kg/d)

Temperature, °C

20 10 () -10 -15
Milk Replacer/Milk
36 | 0.36 | 0.41 | 0.5 | 0.59 | 0.64 | 0.68 | 0.77
Dry Matter
45 | 0.45| 0.5 | 0.59 | 0.73 | 0.77 | 0.82 | 0.92 .
Required (kg/d)
55 | 0.5 | 0.59 | 0.68 | 0.77 | 0.86 | 0.91

Milk Replacer vs Whole Milk

Most MR are high in lactose and osmolarity, low in fat compared with whole milk
0% 20% 4,0% 60% 80% 100%

Protein

Milk

300 mOsm
* .+# 5| whole milk /body fluid
ey

MR 400-600 MOsm

2ai8% MR

Other
Higher lactose results in increased
gastric emptying and lower glucose
tolerance in the first week of life

Welboren et al., in review

Hypertonic MR increases
gut permeability

Wilms et al., 2019
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Take Home Messages

= There are still some basic concepts in calf biology
and nutrition that we do not understand

= No difference between tube vs. bottle feeding
colostrum for passive transfer

= Delaying colostrum by six hours can impact passive
transfer and gut microbiology

= Pasteurizing colostrum may help to improve calf gut
health if managed properly

Take Home Messages

= An abrupt transition from colostrum to milk can
compromise gut development

= Calves can consume large quantities of milk in early
life when starter intake is depressed

= If feeding times per day is limited, the calf can
regulate by decreasing abomasal emptying

= The environmental temperature has a large impact
on milk feeding regimens

43
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Take Home Messages

= Some milk replacers are too high in lactose which
may comprise calf health

= Using high quality ingredients and feeding
consistency is key to promote gut health

UNIVERSITY

DAIRY 4%
GUELPH

at GUELPH

Industry Collaborators
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Academic Collaborators
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«;@E’:ﬁﬁi SASKATCHEWAN % @1eaza l’sI"GEM

Colostrum and Milk Collaborators
= SCCL

= Alberta Milk

= Trouw Nutrition

= Alberta Agriculture
= NSERC

= Breevliet Ltd.
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Thanks

DAIRY#N Mike Steele
at.EPEL.PH masteele@uoguelph.ca

WE WEAR MANY HATS.

AND CUSTOMER SERVICE IS ALWAYS ONE OF THEM.

In these times of uncertainty, this hat is more important than ever. We're here to help and
we're working - to support, provide stability, and offer confidence to carry you and your
customers through to the other side. Whether you're 6 feet or 400 miles away, contact us
and check out our resources:

© rockrIVERLABT

i€ B ROCK RIVER
ROCK RIVER LABORATORY, INC. FE

s LABORATORY, INC.
y @FIELD_UPDATES ROCKRIVERLAB.COM AGRICULTURAL ANALYSIS
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REDUGE

PROTEIN GOSTS

WITH QLF

QLF liquid supplements are superior carriers of urea or
nonprotein nitrogen (NPN), making them a valuable tool
to achieve your protein supplementation needs. ‘With the
recent shortages of other protein ingredients, such as
distillers grains, NPN can help offset a significant portion
of your protein needs. Natural protein is still an important
component of the diet but achieving optimal rumen and
performance efficiency is best achieved by incorporation
both true and NPN sources of protein.

800.236.2345 | INFO@QLF.COM

INNOVATIVE \

NATURAL ¥
BUFFER i)(;u 2
AGENT P P

W, ACID NEUTRALIZING
CAPACITY

FAST &
LONG-LASTING |
ACTION ON RUMINAL pH

" g y
PROVEN X INCREASES
EFFICIENCY . )

COMPONENTS AND
J. Dairy Sci. 101:1-12 \ YIELD

Y ®
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Significance of Holstein steers to U.S. beef production?

Assumptions

Calving interval 13.1 months
Dairy calf component of U.S. calf crop 26%

Heifer component of dairy calf crop 53%

Dairy calf death loss 8.1%

Dairy feeder cattle deaths and realizers 3.77%
Holstein component of dairy cow herd 86%

Fed Holstein carcasses, USDA Prime 12.9%!
Results of Calculations

Holstein steer component of fed steer & heifer supply 13.8%

Holstein steer component of USDA Prime carcasses 33%

1 Native carcasses, 2.1% Prime (2016)

Holstein Steer Packing Plants

¢ JBS — Green Bay, WI; Plainwell, M,
Tolleson, AZ; Omaha, NE; Grand Island, NE

e Cargill — Wyalusing, PA; Fresno, CA;
Schuyler, NE

* American Foods Group — Green Bay, WI

59

Outline

* Finishing Holstein steers
* Management principles
* Nutrition principles
 Characteristics of Holstein steers
 Beef yield and quality
* Attributes and limitations

* Dairy x native crossbred steers

The Ideal Holstein Steer

“Really ideal type of

steer. Live weight 1415 Ibs,
dressed yield estimate 61.5%,
Y3, High Choice, Muscle score
1-2. The ideal kind of steer
that is desired by both the
dairy steer harvesters and
native cattle packers alike.”

Ron Mayer — JBS Packerland

Target for Marketing

* Only two competing Holstein steer harvesters in Upper
Midwest

* JBS
* Prefers calf-fed steers up to 1550 Ibs
* American Foods Group
* Prefers 1400 Ibs and heavier
* Target finished weight for Holstein steers is
1400-1550 Ibs for competitive bidding
* 840-930 Ib carcass

* Discounts to cow beef price for stags, Standards
(silage-fed), and dark cutters




Special Considerations for the Holstein Bull Calf Weaning and Post-weaning

* Feed colostrum to bull calves as it is fed to heifer calves
* Purchase calves with colostrum feeding as a stipulation
 Castration

* Colostrum shortage, milk replacer, and housing
environment are challenges to calf respiratory health

* Age at weaning? Typically, 7-8 wks.

* “Wean early (28 to 42 d) and promote feed DM intake to
take advantage of the efficient growth by young calf.” —
Hugh Chester-Jones, Univ. Minn.

* Stags: expensive to re-castrate, or steep carcass discounts

* Simple math — count to two and then the job is done!
* Dehorn to prevent bruising

* Growth target for the nursery phase is to double initial
BW by 56 d of age with hip height growth of 4 inches or
more

* Provide a high energy diet (60 Mcal NEg/cwt DM) with
18% crude protein

Grower Phase — Role for Forages?

* A grower phase is not needed for Holstein steers. Short Transition to Finisher Phase
* Pastures, silage or hay can be included for middle weight
(400-750 Ib) steers to accommodate cropping system.
* Subsequently, reduce forage component to achieve >62 Mcal Conditions at a Midwest
NEg/cwt DM feedlot into which 300
Ib Holstein steers were
received. Upon arrival,
the steers started at 56
Mcal NEg/cwt DM and
were gradually
incremented to 62 Mcal
NEg/cwt DM. (Below
Farms, Waseca, MN)

ini Net Ener: .n (NEg) Concentrations in Feedlot Diets
Finisher Phase 9Ygain (NEQ)

Equivalencies between corn silage:high-moisture corn ratios and net energy for
gain concentrations® 2.

e Start them on fInIShIng d|et (Z 62 Mcal 2 Cornsilage i & - cormohighwmoistures s e NetBriergy i o
NEg/cwt DM) by 750 lbs | Proorton @4 Propone)  Malb
* Holstein steers need high-energy diets so seh R R R

15 55 0.64

they will finish at 1400-1450 Ibs L

25 45 0.61

= Z%QZZZZZZZ R 1401111 b EE ZZZOJEOZ = R
40 30 0.57

T e

1 Based on diet DM formula as follows: corn silage proportion; high-moisture corn proportion;
modified wet distillers grain with solubles, 25%; and supplement, 5%.

2 NEg values for diet ingredients (NASEM, 2016) were corn silage, 0.44 Mcal/Ib; high-moisture
corn grain, 0.71 Mcal/Ib; and modified wet corn distillers grain with solubles, 0.74 Mcal/Ib.
Supplement was considered to be only minerals, vitamins and additives with zero NEg value.

11 12
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Consistency of Holstein Steer Population

* Breed has an inbreeding coefficient of 6-7%

* Implications of this genetic homogeneity are both
positive and negative.

* The following closeout results display consistency.

13

Summary across 25 Closeouts

Variable Overall Ave

Head, Ave 346 (n=25)

Initial wt, Ib 487

Harvest wt, b 1437

Duration, d 321

DMI, Ib/hd*d 20.5

ADG, Ib/hd*d 2.95

DMI/ADG 6.97

Grade 80+% Choice & Prime

Consistent Holstein Steer
Performance

* Note the consistency of DMI, ADG, DMI/ADG (feed
conversion efficiency) and Choice/Prime
percentage.

* Dead and culled steers are a greater percentage
than one would expect from similar native steers,
and this is probably due to early calfhood mgmt
and inbreeding.

17
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Commercial Diets Self-fed (as-fed basis)

Ingredient Diet 1 Diet 2
Corn, cracked, % 67 65
Corn gluten feed, pelleted % 12 -
Distillers grain, % 15 30
Balancer pellets, % 6 5

No inclusion of Tylan,
Optaflexx, molasses, probiotics
or other non-nutritional
additives. No forage/roughage
provided, except corn stalk
bedding.

14
Closeouts 1-5 with Self-feeders
Group
1 2 3 4 5 Mean S.dev. CV.

Head, n 294 390 114 360 534 338
Implants? E+FO E£IS E+FO E+FO B4R
Housing Bedded Outside |Outside | Outside Outside

Confine | lots with |lots with | lots with | lots with

ment sheds sheds sheds sheds
Beginwt, Ib 565 593 594 610 541 581 274 4.7%
Kill wt, Ib 1461 1458 1426 1440 1442 1445 143 | 1.0%
Duration,d 3235 293 305 307 315 309 1 13.7%
bDMI, 20.7 21.0 21.8 20.9 21.0 21.1 04 2.0%
Ib/hd*d
ADG, 2.77 295 213 20 2.86 2.80 0.10 3.7%
Ib/hd*d
DMI/ADG 7.48 7.11 8.00 7.76 7.34 7.54 0.35 4.6%
Death & 4.85 274 5.0 27 2.9 3.64 1.18 | 32%
Culls, %
Choice & - 78.33 81.25 79.75 80.01 79.84 120 1.5%
Prime, %

16

Aim for Dry, Draft-free Housing

Holstein steers are more tolerant of elevated temperatures, but less tolerant of
freezing temperatures than native steers, which may be because of their thinner
hide and diminished subcutaneous fat cover. Insulation provided by dry bedding is
essential in cold conditions. (Ramthun Farms, West Bend, WI)

18



Holstein Steer Carcasses
* Holstein steers have had higher marbling scores than the

* Lower dressing percentage than native U.S. native fed cattle population
carcasses * In recent years, there is less difference due to marked
* Due to increased proportion of gut, reduced improvement in marbling scores within native population
muscling score, less subcutaneous fat, increased « Holstein loin has greater drip loss but responds to vitamin
liver size, increased proportion of abdominal fat E supplementation, if there is a large differential
* However, hide as proportion of body weight is

* No breed difference in taste panel or tenderness
less - :
attributes for Holstein vs Angus

* Lower muscle:bone ratio

* Loin muscle of the Holstein is stretched over a
longer skeleton, resulting in a smaller REA (Nour
etal., 1981)

19 20

No horns

Shelter _ Finished Holstein Steer

Body wt 1388 Ib
= Dress 58.6%
{ |Carcass 8141b
Fat thickness 0.28 in
Loin muscle area | 12.2in?
Kidney, pelvic, 3.0%
heart fat

USDA Yield 3.0
Grade

USDA Maturity A
USDA Marbling | Modest?|
USDA Quality Choice
Grade

Healthful :
appearance

Bedding

Clean coat — sufficiently
dry pen, “space”, no

riding activity Good footing; no evidence

of joint swelling; no deep
manure

22
What are the goals for
- i ?
Bl Tl half-blood dairy steers?
125,000
100,000
.g 75,000
£
E 25000
z
0
2008 2010 2012 2014 2016 2018 —_—
. : Hol x Angus Jersey x Angus
Source: Agsource; Paul Fricke * Note the difference in frame size.
23 24
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Beef Sire Selection for Dairy Matings

* Aim for more than simply a black calf

* If it won’t qualify for Certified Angus Beef, it’s
just a black Holstein or black Jersey
* No reason to value greater than Holstein or Jersey
bull calf

* F1 generation needs to meet CAB standards

Denise Schwab, lowa State,
Extension Beef Specialist

25

Traits of Importance

* Marbling
 Highly heritable

* Muscling (muscle:bone ratio)
* Medium to high heritability

* Respiratory health

* Hybrid vigor
* Not a consideration for marbling or muscling
* Possibly a benefit for respiratory health

27

Beef Sire Selection Criteria
for Jersey Matings

* Black hair coat — homozygous
* Polled — homozygous
* Frame size — 6 t0 6.5 (on a scale of 1-9)

* Muscling —ribeye area in top 20% of breed; emphasize
muscle to bone ratio

* Marbling — top 20% of breed
* Calving ease direct — top 50% of breed
* Conception rate — not known; sorted < non-sorted

* There is no existing index designed for these matings

29
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Certified Angus Beef
(as stds apply to dairy-beef crossbreds)

* Predominantly (51%) solid black hair coat or
AngusSource® genetic verification

*  Modest or higher marbling (average and high
Choice and Prime)

* Superior muscling (restricts influence of dairy
cattle)

* 10- to 16-square-inch ribeye area

* 1,050-pound hot carcass weight or less

https://www.certifiedangusbeef.com/brand/specs.php

26

Beef Sire Selection Criteria
for Holstein Matings

* Black hair coat — homozygous
* Polled — homozygous
* Frame size — 5 to 5.5 (on a scale of 1-9)

* Muscling — ribeye area in top 20% of breed; emphasize
muscle to bone ratio

* Marbling — top 20% of breed
* Calving ease direct — top 50% of breed

* Conception rate — not known; beef = Holstein;
sorted < non-sorted

* Anindex designed for these matings?

28

Cattle Performance Estimates

ADG Days on
Enterprise Ib/d |Feed:Gain| Feed

Halsten,
birth to 400 | 2

Dairy x beef,
birth to 400 | 2.0 35 150

Dairy x beef
400-1400 3.2 6.9 312

There are no publicly available reports of half-blood
Holstein steer feedlot performance.

30




Finishing Programs?

Holstein
Diet NEg (Mealfewt DM} - 6765 - - -
2.9
40

50
Horvest ready 1b 1450 e
Daily gain, Ib/day - 3.2

1 Assumes anabolic implant inserted as follows:
Holstein — Revalor XS (200 days)
Half-Holstein — Revalor S (last 100 days)
Native — Revalor S (last 100 days)

31

Trace Mineral Premix12

Mineral | NRC Recomm.| TM Premix | Premix/Recomm.
i it A e

o | mowo|
i

. 50 ,
.5 ,
1

0 1,000 2,000

300
;
1 Based on NASEM (2016)
Add TM Premix as 0.05% of diet DM
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Summary

* Holstein steers have deficiencies

Respiratory health, growth rate, feed conversion, dressing
percentage

Market understands these deficiencies and knows how to value
them

Despite deficiencies, growth, carcass yield and quality are
consistent

Supply of these cattle numbers hundreds of thousands
Mature market

* For Holstein x beef bull calf, easiest profit is realized by
selling the 100-Ib calf. —_—

* This market will become more G
discriminating as finishers and
packers gain experience with
these bull calves.

Immature market

35
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Nutritional Recommendations

Nutrient Growing Finishing

T A
L2 b e e
Teo i
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Early Results are Encouraging

Black-coated, half-dairy crossbred heifers harvested in early
January 2020 weighed 1250 Ibs and dressed 61.3 % with
18% Prime and 77% Choice.

Note variation in frame size.

She’s not pretty, but she’s finished.

Market Comments

* The cash/auction market for feeder and finished
cattle is not offering a profit incentive.

* The profit incentive is available for large volume
forward contracts involving finished (and probably
feeder) cattle.

« Allows for better control of variability via mating, sorting
and finishing decisions
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Interpretation

* Market for Holstein bull calves will persist as long as
thereis a
* market demand
* packer(s) with a market for Holstein beef
* packer profit in the carcass cut-out value

* When the supply of Holstein bull calves shrinks
relative to market demand,
* market will induce more Holstein beef production
* price incentive for forward-contracted Holstein steers & heifers
* price incentive for newborn Holstein bull and heifer calves

65
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Take Home Message

* Health, growth, cost of production, and carcass
value of Holstein steers have become consistently
predictable.

* Much will need to be learned about dairy x native
crossbreds so that the price premium in these
commodity calves can be preserved.




