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DMI limited by metabolic & fNDF DMI limited by gut fill
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Where Are the Opportunities?
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Opportunity #1: Effective Heifer
Replacement Program

Objective: <2% mortality pre-weaning, 22x BW by weaning (60 d
of age), >90% pregnant within first 2 services (13-15 mo) with
~55% mature BW and calving at 23-24 mo with “80% mature BW
(ADG ~1.8-2 Ib/d or 0.8-0.9 kg/d)

*Mature BW is determined in Lact 3-4 at 100-120 DIM
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“You cannot manage what you do not measure!
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Opportunity #2: Effective Transition
Cow Program

Objective: Achieve consistency in maternity (<2% stillbirth),
reproductive performance 230% 21-d PR, milk yield ~45 kg/d
ECM (4.2% F, 3.5% P), <150,000 SCC/mL, and longevity >3.2
lactations with positive financial outcomes
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Opportunity #3: Effective Forage
Quality Program

Objective: Produce sufficient gquantities of
highly digestible forage (fiber and starch) with
minimal soil, mycotoxins, and bacteria
contamination

Forage Quality is Usually the Limiting Factor
for DMI on Most Dairy Farms

(©2026 G.M. Schuenemann)



Opportunity #4: Effective Training Program
with Strong Emphasis on Prevention and a
Process of Continuous Improvement

Objective: Have all protocols written down (simple but
informative), implement a training schedule that is integrated
and consistent with the protocols and facilities, and schedule
regular meetings to review processes and goals

(©2026 G.M. Schuenemann)



Energy and Calcium Balance during Transition Period
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Sick Transition Cows:

- 2.5x M NEFA prepartum & J,BCS loss
2x M Stillbirth

1.5x PHypocalcemia
3.5x M Haptoglobin
M Metritis, J Cyclicity/Reprod/Milk

Maternity & Post-Partum
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Does the Pattern of Previous Dry Period
Lengths Match the Management Plan?

GRAPH PDDRY FOR FPART>-366 FPART>PDRYD FPART>0 PDRYD>0\BLH

‘HerdA

55% Cows

>70 days
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~3% Cows
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v
1 NEFA Prepartum

1M Ketosis Post-partum

If feeding diet high in energy (1.55 Mcal/kg)
~5 Mcal/d x 70 d = 350 Mcal

-10.75 BCS
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Effect of timing of prepartum vaccination relative to pen change

If anionic diet is fed, vaccinate cowsat = e
dry-off 56-60 dpp and at 28 dpp: e N

and G. M. Schuenemann™*
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J. Dairy Sci. 104
ttps://doi.org/10.3168/jds.2021-20243

21 Amenican Dairy Science Association®. Published by Elsevier Inc. and Fass Inc. All rights reserved

Effects of prepartum vaccination timing relative to pen
change with an acidogenic diet on serum and colostrum

+ Gestation Length of 278 days
- Short: 254-269 d = ~9-12%
- Average: 270-283 d - 82%

- Long: 284-298 d - 6-9%

University, Columbus 43210
us 43210
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>80% Wheat Straw Samples Contaminated
with DON (50% >1000 ppb)

(Schuenemann et al. 2025 with 150 samples; Revealing the mycotoxin risk in straw, 2022. Source:
https://www.allaboutfeed.net/all-about/mycotoxins/revealing-the-mycotoxin-risk-in-straw/?utm_source=chatgpt.com

epartum
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TMR AUDIT: Hygiene & Variation to 1*DMI >>
MHealth/Rumen >> PMILK (P %F and J,SCC)
and P Reproduction ({1 abortion)

I3
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The 4 Pillars of Feed Hygiene
Assessment

. Dirt/Mineral Contamination:

- Ash %, fermentation profile (butyric acid), heavy
metals (Cd, As, and Pb)

O Microbial Stability:

- Molds, yeasts, pathogenic bacteria

. Mycotoxins:

- Single + multi-toxin risk index

. Cow-Level Indicators:
- Milk fat, DM, gestation length, culling, stillbirth

(©2026 G.M. Schuenemann)



Effect of Poor Hygiene in Corn
Silage and Wheat Straw

Prepartum: DMI, Refusal and Cow Flow
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SUM PDCC=269 PDCC=284 BY LCTGP FOR LACT>0 PDCC>254 PDCC<299

Short Gestation Reduced by 50%

DON (1090 ppb), ZEA (360 ppb), FUM (1600 ppb) & T-2 toxin (145 ppb)

(Schuenemann et al. 2026, on-going study)

Holstein cows, n=7,350)
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“Ash” (% DM) in TMR {,54% (from 11 to 5%)
Each % point over 5% represents ~10 kg (22 |b) of dirt per Tn feed
(60 kg dirt / 42 or 62 cows = ~1.4 or ~1 kg/d/cow)
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J Inflammation = Precision Nutrition
+ Management/Environment

For transition cows, rumen-protected AA (e.g., meth, lys, cho)
promotes metabolic resilience ({, inflammation, Pliver function,
and P immune response), DMI, and P Milk (components)

.l D S https://doi.org/10.3168/jdsc.2023-0512

Communications® j Short Communication
Animal Nutrition and Farm Systems
2024; 5:293-298

e ’ Systematic review and meta-analysis of dairy
I c OW S O n t cow responses to rumen-protected methionine
supplementation before and after calving

G. 1. Zanton' and M. Z. Toledo’t

Graphical Abstract

What are the effects ¢ supplemental rumen-protected Met (SRPMet)
e a n O I n before and after calving on prepartum and early lactation responses?
’ Metabolizable g5 (, 5 04 5p) 10.53 (3.30)

Met feeding rate -
for 19.3(£4.23)d 85.9 (= 38.36)
(2 sSRPMevd) A )4

DIM: 21 0 21 2

» Literature scarch — 21 studics with 40
treatment comparisons

+ 4 different SRPMet sources:
Metasmart (3 publications), HMTBa (6),
Mepron (7), Smartamine M (7)
. * Analyzed as differences from control

treatment by weighted regression

- Responses o sSRPMet were also DMI Mik Tree Fat :""‘

1y Protein NE;
standardized (o DIM =21 (kg) (Meal)

Feeding sR! e and a hat would be

J. Dairy Sci. 103:282-300
https://doi.org/10.3168/jds.2019-16842

© 2020, The Authors. Published by FASS Inc. and Elsevier Inc. on behalf of the American Dairy Science Association”.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Meta-analysis of the effects of supplemental rumen-protected choline during
the transition period on performance and health of parous dairy cows

U. Arshad, M. G. Zgnobi, C. R. Staples, .and J. E.. P. Santos* o )
(@ 2026 G.M. SCh uenemann) Department of Animal Sciences, DH Barron Reproductive and Perinatal Biology Research Program, University of Florida, Gainesville 32611



Why Cows Stop Eating?

1. Gut fill
2. Metabolic Maintenance
Feeding: 3. Non-dietary factors
Environment Growth
Facilities
Management Milk

Reproduction

INTESTINE

Feces

(©2026 G.M. Schuenemann)



Feeding Behavior Drives DM Intake

Meals perd =5.9
Meal size = 2.6 kg/d (2.3 to 2.9 kg/d) 2.6 kg =
Time per meal = 50 min 3.7 Mcal NE, per d

Interval between meals =4 h

s m m B g BB Lo

Prepartum >
0 ‘Noon é O :0031:21b/d
Water 114 G
(43 kg/d)

Meals perd = 8.7
Meal size = 2.5 kg/d (2.2 to 2.8 kg/d) 2.5kg = J

Time per meal =30 min
Interval between meals =2.9 h 4.2 Mcal NEL per d

g o g g e

Fresh s >
, @ 66 6 06 &6 66 21
Milk 73 Ib (33 kg/d) (102 kg/d)

(©2026 G.M. Schuenemann) (Adapted from Beauchemin, 2018; Havekes, 2019; and Jensen and Vestergaard, 2021)



What are the Top 3 Non-Dietary Factors

Reducing DMI Potential?

* Cow COMFORT:

- Defined by 5 principles of animal welfare: 1) access to water, 2)
access to TMR, 3) thermo-neutral, 4) be able to express natural
behavior (eat, walk, resting), 5) free of pain and not fearful of
people. Largely determined by people (management), facilities,
and environment (e.g., heat stress)

- People can overcome facility limitations, but great facility
design cannot replace poor management

* Linear feed bunk and water space per animal:

- 80 cm per cow (30 in) with feed available within reach of animals
for at least 22 h/d

- Provide 10 cm (4 inches) of linear water space per cow with a at
least 38 L (10 gallons) of water flow per min

* Frequency of feed push-ups:

- Feed transition cows 2x per day with push-ups every 1-hour
interval (~12x per day)

(Grant and Albright, 2001; Huzzey et al., 2006 JDS
(©2026 G.M. Schuenemann) 90:3220-3233.Bach et al., 2008 JDS 91:3259-3267)



Changes in Eating Time by Management

and Facilities
4

Changes in

4 2 kg DMI (cow/d) with overcrowded
transition pens (<50 cm/cow & bedding).
Solution: TTMR (8% residual) with full

~

feed bunk 22 of 24 h

)

Agressive Fresh Cow Program:

Iltems? Eating Time,
min/d

Limiting feed bunk

space:

50 vs 80 cm/cow (Goal) 430

20 vs 80 cm/cow 460
Feed bunk design:

Headlock vs Neck rail ™18
M Frequency of feed

delivery per day:

From 1x to 2x ™10
From 3x to 4x ™14

10n average, the feeding time of a Holstein cow is ~280 min/d. Adapted from
Grant and Albright, 2001; DeVries et al., 2005; Huzzey et al., 2006)

\l/DMl and 'I‘Ket05|s

(©2026 G.M. Schuenemann)



Why is Cow “COMFORT” Important?

Blood flow
(4]

L L ILE T 1T [T

08:30 12:30 16:30 20:30 00:30 04:30 08:30
Time

Py FIG 2: Biood flow through the external pudic artery in a dairy cow
i : over a 24 hour period {continuous line) using a 7T flow probe. Time
spent lying (IJ) and the occurrence of milking (M) are aiso shown

(Metcalf et al., 1992 RVS 53:59-63)

When lying down, a cow has ~30% more blood flow to
the mammary gland compared when standing ...
lying down with full rumen PTMILK

(©2026 G.M. Schuenemann)



Cow COMFORT 1T Milk

(Field response observation; Schuenemann et al. 2018-2024)

(©2026 G.M. Schuenemann)



Cow COMFORT “4Stall Usage

(Field observation: Fontana and Schuenemann, 2019; Schuenemann, 2020-2026)

Compacted Sand Bedding
with <50% Stall Usage

Stall Usage Index: >85%

2 h before morning milking

T wemmm—

(©2026 G.M. Schuenemann)



Strong Negative Correlation (r = -0.82)

between THI and DMI
(1,0.45 kg/d for every 1-unit 4> above the threshold of 68 THI)

Fans and Sprinklers with intermittent
water at 1.3 L/min (3 min “ON” followed
by 9 min “OFF”) J heat stress:

DMI P >1 kg/d

s = i S ' (Chen et al., 2016 JSD 99:4607-4618)

Transition and high milk-yield cows:
30 min session (Wind + 1 min shower
every 3 min), 3x per day {, heat stress:

1DMI >2 kg/d

(adapted from Honig et al., 2012 JSD 95 :3736-3742)

(©2026 G.M. Schuenemann)



Forage NDF and Starch are Key for

Optimum DM Intake, BUT ...

Lact=1 | Lact 22
Dry

Days in Milk
| e s |
BW, kg 740 740 570 700
DMI, kg/d 13.9 (11) 12.3 (11) 20.8 25.8
DMI, % BW 1.87 1.66 3.6 3.7
NE,, Mcal/kg 1.28 1.49 1.58 1.70
CP, % 12 14.3 18.5 17.5
NDF, min % 39-41 35-39 30-32 30-32
fNDF, min % 19-25 19-25 19-25 [ 1925
Starch, max % 15-20 15-20 22-30 l yz-so

(NASEM, 2021)

If feeding 19% fNDF and 25%
starch, the minimum total NDF
is 19+(60-19-25) = 35% NDF

(©2026 G.M. Schuenemann)



Effective Transition Program Drives
Reproductive Success

4500 Holstien cows (BW ~780 kg), cross-vented barns, 52 kg/d ECM (4.2%F, 3.4%P, 147000 SCC), ~6.6%
culling 60 DIM, ~31% PR (~7% abortion), and 100% beef x dairy bulls (~2% stillbirth)

1.01

o
©

 VWP=70d

* Reproductive program:
* Double-ovsynch + heat detection (DelPro)

e Carrousel + ParlorBoss

Pulse Needlefree System

o o o
[e)] ~ co

No Pregnancy Probability
o
(&)

0.4

0.3

0.2

0.1 6% 88.6%
Year P = 0.18 92.5% 92.5%

0.0 Season P < 0.01

60
90
1204
150
210
240
270
300+
330
360

o
e ™

=== Period=Last Year =+= Period=This Year
(©2026 G.M. Schuenemann)



Early Cow Removal Costs You CASH!

Culled by 60 DIM

1.00 1
> 0.951
3
m
Q
o
o 0.904 9.5%
©
=
Z
=)
0 0.854
Year P < 0.01
0.804 SeasonP = 0.05
0 10 20 30 40 50 60
Days

=+ Last Year == This Year

YearGroup LCTGP 1
5.8%

LCTGP2 LCTGP 3
4.9% 14.4%

9.9%

Last Year

This Year 2.9% 4%

GOAL for first 60 DIM:
e Overall: <6%

* Lact=1: <35% of overall culling (~2%)

(©2026 G.M. Schuenemann)

Survival Probability
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m‘l —

2.5%

1.9%
2.8%

Year P <0.01

Season P = 0.07

0 10 20 30 40 50 60
Days

= Last Year =+~ This Year

YearGroup LCTGP 1
0.8% ‘

LCTGP2 LCTGP3
1.4% 4.6%

3.4%

Last Year

This Year 0.2% 1.1%

Sold by 60 DIM
1.004
> 0.951
2 6.8%
Q
g
o 0.901
©
3
Z
=}
0 0.851
Year P <0.01
0.809 SeasonP= 007
0 10 20 30 40 50 60
Days

=+ Last Year == This Year

YearGroup LCTGP1
5%

LCTGP2 LCTGP 3
3.4% 9.8%

6.5%

Last Year

This Year 2.7% 2.9%

Your heifer replacement
program will determine

quality of first-calf
heifers at calving




How Many Lactations Does It Take to Pay Back

a Replacement Heifer?

(Schuenemann et al., 2017 ADSA; A
Schuenemann et al., 2026 on-going study)

Birth Replacement Cost Lact=1 D Lact=2 D Lact=3
| [ [ |
1000 | — i |
c ic ic
500 ~
z -
Pt 1%t Pregnancy 2"Ppregnancy \ \, 3'Pregnancy
£ o
$ 2 680 a 4th pregnancy
-
]
Z 500 -
Breakeven point
at 44 mo of age
-1000 +

e Milk price 1500 -

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

* Feed price Age Relative to Birth (mo)
e Culling cow price
 Replacement costs ’ Bith Replacement Cost L we o w2 0 s
1000 T I [ |
500 - i i ; 4th pregnancy
I=pregnancy | 2%pregnancy | | 3%Pregnancy qll I

Net Profit ($)
g

-1000 - Breakeven point

at 53 mo of age

0 .|||III|“““““||| |||““““‘|II||I||.

-1500 1

-2000 -
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

(©2026 G.M. Schuenemann) Age Relative to Birth (mo)



What Problem Needs to be Addressed to
Improve Your Work?

(feedback from 2,900 workers, 450 dairy herds, and 11 US states)
(Schuenemann et al., 2017 ADSA)

solve
S Coveralme =

SGhEdUlEteamwuvk f.an'f"!,[!ﬂfs X onus, .
"o clothing
meetin Gﬂmmllﬂlﬁatlﬂﬂumamze

wwmm o = new s . = POSOUNGES = t* accountabilty |d facebook

o Sl
mUHEUShlﬂnslfaew ﬁ!‘ EIEI%E ) chm

nmseanswep task work trainin
hoot feadhankq"?aﬁfgglp bt hElI]

co-worker benchmark

(©2026 G.M. Schuenemann )



Teamwork is “KEY” for Success

Performance

f, = (Kl + )*A
I

Knowledge Skills Attitude

(©2026 G.M. Schuenemann)



Knowledge and Skills are Important, BUT
ATTITUDE Defines Performance!

Excellent knowledge and skills

Excellent knowledge and skills but with poor performance due
with great ATTITUDE! , to poor ATTITUDE!

Actions: Provide support and Actions: Identify/solve conflicts
manage expectations (work environment) and deliver
expected experience

P=(0.95+0.95)*0.90 = 1.71 P=(0.90+0.90)*0.30 = 0.57
MPerformance J Attitude

Excellent ATTITUDE may
compensate deficiencies in
knowledge and skills.

Good knowledge and skills,
but with average ATTITUDE!
Actions: Provide support,

Actions: Provide training,
motivation, and manage
expectations

explain “why and benefits”,
and manage expectations

P=(0.80+0.80)*0.65 = 1.04 P=(0.70+0.70)*0.95 = 1.33
Average 1 Attitude

(©2026 G.M. Schuenemann)



4 Points that Characterize the Best US Dairy Herds

Holstein Cows: Maternity (~1% stillbirth with beef bulls), reproductive efficiency
(230% 21-d PR & <5% abortions), milk quality (290 lbs/d with 4% F, 3.4% P &
<150,000 SCC/mL) and longevity 23.2 lact with positive financial results

(Schuenemann et al., 2026; on-going study)

1) Committed and well-organized herd managers

2) Management program designed for transition cows

3) Record-keeping designed to monitor “processes”
4) Training program integrated and consistent with
established protocols

Promote feeding behavior (COMFORT):

1. Access to quality water, adequate linear feed bunk/bedding space
2. Adequate maternity management & control of THI

3. Feed 2x or 3x times per day & monitoring %DM content (5x or 3x/week) [€—
4. Feed push-ups every 1 h and separate feed delivery from milking

5. Adequate effective fiber in diet (peNDF .5, = 14-18%)

6. Separate lact=1 from multiparous cows (rubber floor for Lact24 cows)

(©2026 G.M. Schuenemann)



Achieving Farm Consistency is Not
Accidental, It is the Product of
Strong Teamwork

Hire for ATTITUDE, Mentor for Excellence!

00 o0
NO(] U <7

17% 51% 32%

ACTIVAVELY - NOT COMMITTED COMMITTED
DiSENGAGED
® 0 ¢

Same Boat, Different Effort!

urce: US Workplace Engagement, 2025 Gallup Report) (©2026 G.M. Schuenemann)



Gustavo M. Schuenemann

Email: schuenemann.5@osu.edu; Ph: +1-614-625-0680

THANK YOU!
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