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Reminders…

◦ Silence all cell phones 

◦Wi-Fi

◦ Fill out your evaluation sheet as the presentations end, and leave 
them on the table afterwards 



THANK YOU 
TO OUR 

SPONSORS



FULL CONFERENCE SPONSORS 



Refreshment Break Sponsors

OABP Accounting and Year End Statements



Wednesday, May 27, 2026 

8:00 - 9:15 AM  Registration and Refreshment 

9:15 - 10:15 
(8:30 for #1) 

 Workshops 1. (Provide Choices 1st to 3rd)  ___ ___ ___ 
1. 08:30 – 10:00 Practical Trimming and Treatment: An evidence-based approach 

(cadaver feet, in the Clinical Skills building - Dr Sara Pedersen) (max 8)
2. Making sense of bedding, towel, and pasteurizer cultures (Dr. Michael 

Zurakowski) (Max 20) (1725)
3. Rational use of antibiotics in calf diarrhea  (Dr. Luiza S. Zakia) (Max 20) (1715)

10:15 - 11:00 Refreshment break and Visit Sponsor Exhibits 

11:00-12:00 
(10:30 for #1) 

 Workshops 2. (Provide Choices 1st to 3rd)  ___ ___ ___ 
1. 10:30 – 12:00 Practical Trimming and Treatment: An evidence-based approach

(cadaver feet, in the Clinical Skills building - Dr Sara Pedersen) (Max 8) 
2. Making sense of bedding, towel, and pasteurizer cultures (Dr. Michael 

Zurakowski) (Max 20) (1725)
3. Rational use of antibiotics in calf diarrhea (Dr. Luiza S. Zakia) (Max 20) (1715)

12:00-1:00 Lunch and Visit Sponsor Exhibits 

1:00 - 1:15 Welcome and intros 
1:15 - 2:15 Dr Sara Pedersen - A problem shared: A collaborative approach to lameness 
2:15 – 2:45 Research summaries 
2:45 – 3:15 Refreshment break and Visit Sponsor Exhibits 
3:15 - 4:15 Dr. Michael J. Zurakowski - Microbiologist Approach to Mastitis 
4:15 - 5:15 Dr. Wolfgang Heuwieser - Using AI for vet CE 

Thursday, May 28, 2026 

8:00 - 8:30 AM  Registration and Refreshment 

8:30 – 9:15 
 Dr Sara Pedersen - Baby Steps: Why we need to focus more on pre-calving 
heifers to control lameness 

9:15 – 9:45  Emily McDonald - DFO Milk quality update 

9:45 – 10:30  Dr Sara Pedersen - Early Detection and Prompt Effective Treatment of Lameness:  
What does it actually mean? 

10:30 – 11:00  Refreshment break and Visit Sponsor Exhibits 

11:00-12:00  Dr. Stephen LeBlanc - Longevity and lactation length 

12:00-1:00  Lunch and Visit Sponsor Exhibits 

1:00 -1:30  Research summaries 

1:30 – 2:45  Dr. Michael Zurakowski - Microbes, Machines, Management, and Mastitis 

2:45 – 3:00  Questions. Evaluations. Adjourn. 

Spring Continuing Education Meeting 
  Wednesday, May 27, and Thursday, May 28, 2026 

Ontario Veterinary College, Guelph 
Room 1800 (Pathobiology) 
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Dr Sara Pedersen
RCVS Specialist in Cattle Health and Production

Baby Steps: Why we need to 
focus more on our heifers

Focus on Heifers
Background

Interventions
1. Genetics
2. Digital Dermatitis
3. Heifer Groups
4. Hoof Trimming
5. Early Detection and Prompt

Effective Treatment
6. NSAIDS

Background

The Age Effect

• Once a cow is lame she enters a chronic cycle:
• Underlying damage due to inflammation

• Pedal bone
• Digital cushion

• Once a cow has been lame her risk of going lame is
increased

• Disease processes start in heifers
• Need to shift away from cows and focus more on 

heifers
• Pre-calving
• First lactation

Newsome et al. 2016

Wilson et al., 2021

How many of our heifers are lame?

Studies on lameness in 1st Lactation:

2006 (Bell): 
• Mean prevalence 16.0% (0-55.6%)

2017 (Mahendran et al.):
• 41.1% of heifers went lame in 1st lactation
• Peak risk 29-42 days (12.2%) 
• End of lactation 1.1%
• Transient and dynamic nature of lameness 

Target prevalence in 1st lactation = <5%

Interventions

1 2
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1. Genetic Selection

1. Genetic Selection

• University of Liverpool work on select group of farms

• Genetic selection for some lesions is promising:
• Digital Dermatitis: Heritability (h2) = 0.34
• Sole haemorrhage/bruising: Heritability (h2) = 0.29
• Sole Ulcers: Heritability (h2) = 0.34

• Less so for white line disease (h2 = 0.1)

2. Digital Dermatitis

2. Digital Dermatitis

• Digital dermatitis pre-calving has a large impact 
on future risk

• Enter herd and drive ‘flare ups’
• Long term herd control not possible without 

control in youngstock

Heifers: DD in the Rearing Period
How much effect does it have?
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No DD 1 Case >1 Case

No. cases of ACTIVE DD during rearing period

% Heifers with 
ACTIVE DD in
1st Lactation

n = 267                                                n = 51                                           n = 101

Gomez et al 2015

Heifers: DD in the Rearing Period

335 
litres 
less

>1 DD Case before 1st calving

Gomez and others 2015

+24 days

-13%

Big financial impact due to 
knock on effects in first 

lactation 
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Preventing DD in Heifers

• Biosecurity between cows and heifers
• Automatic/tractor scrapers
• Gathering herd together for management tasks

• Building resilience through appropriate nutrition
• Vitamins A, E & Biotin
• Trace minerals: Zinc, iodine, selenium, copper

• Footbathing 

3. Heifer Groups

3. Heifer Groups and Comfort 
• Weaknesses in the foot around calving
• Longer recovery in heifers vs cows
• Strong evidence of benefit of straw 

yards 4wks before to 8wks after calving 
(Webster 2002)

• Comfortable, deep bed more practical 
to achieve?

• Separate heifer group:
• Less bullying
• Less impact on feeding
• Improved lying times?

Cubicles and Dimensions

• Train to cubicles prior to calving
• Lying times drop by 2.9-4.2 hours on 

introduction (von Keyserlingk et al., 2011)

• Protective effective of exposure to 
concrete prior to calving? (Randall et al., 
2016)

• But cubicles need to be the right 
dimensions

4. Hoof Trimming

4. Hoof Trimming

0

10

20

30

40

50

60

70

80

90

100

All Systems System 1 System 2 System 3 System 4 System 5

%
 o

f R
es

po
nd

en
ts

Preventively trimming heifers pre-calving Preventively trimming at/around dry off

Preventively trimming during lactation Preventively trimming whole herd at regular intervals

Very few farms undertaking 
preventive trimming of pre-

calving heifers

Pedersen et al. 2021

13 14

15 16

17 18



22/05/2026

4

What does the evidence say?

• That it increases risk of lameness!
• BUT confounding factors:

• Close to calving (3 weeks)
• High wear environment – sand on new concrete

• If we are thinking ‘if’ we should trim, should we also consider ‘how’?

Mahendaran et al. 2017

Enrolment Criteria

• Enrolled 50-70 d prior to predicted 1st calving 

• Excluded if: 

• History of lameness

• Clinically lame (MS ≥ 2) and/or requiring treatment for 

claw horn lesion at the point of enrolment

• Not present at enrolment visit

Measurements
• 1,023 heifers enrolled in total 

• Mechanical failures, incorrect treatment applied, Covid!

• Hoof trimming: 5 qualified hoof trimmers

• At enrolment (all undertaken by SP) 

• Mobility scored (adapted 0-3: 0, 1a, 1b, 2a, 2b, 3a, 3b)

• BCS (visual)

• Dorsal wall length (from where horn hard to roll of toe on axial wall)

• Foot angle 
• Depth and width of model (if applicable)
• Lesions recorded (if present): 0-3 severity
• Corkscrew severity

Follow Up
• Fortnightly mobility scored by same observer (SP) 60-90 days in milk

• 60-90 days in milk: Reinspected, trimmed with large model

• Additional measurements:
• BCS
• Lesions present 
• Dorsal wall length 
• Foot angle

Main Results

23

Claw Horn Lesions

• 888 heifers

• No statistical difference between Control and Small

• Statistically significant different between Control and Large

43% reduced odds of developing lesions

• Impacted by BCS and Farm

% with LesionNo. Heifers

16313No trim

15295Small

10280Large

Large (n=280)Small (n=295)Control (n=313)

Sole haemorrhage

19 (6.49%)27 (9.15%)33 (10.54%)Severity 2

2 (0.71%)7 (2.37%)10 (3.19%)Severity 3

0 (0.00%)3 (1.02%)2 (0.64%)Sole ulcer

1 (0.36%)0 (0.00%)2 (0.64%)Heel ulcer

White line haemorrhage

0 (0.00%)0 (0.00%)3 (0.32%)Severity 2

0 (0.00%)0 (0.00%)0 (0.00%)Severity 3

White line disease

4 (1.43%)6 (2.03%)1 (0.32%)Severity 2

1 (0.36%)0 (0.00%)0 (0.00%)Severity 3

0 (0.00%)0 (0.00%)1 (0.32%)Axial horn fissure

19 20
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What about Mobility Scoring?
No statistical difference between never vs ever lame between the groups

BUT mobility score is multifactorial
- More knocks in heifers?
- Better at hiding lameness?

Conclusion

In housed pre-calving heifers, trimming with a 
deep, wide model 50-70 days before predicted 
calving date significantly reduces the risk of 
developing a claw horn lesion in early 
lactation

BUT:
• Trim at the correct time 
• Don’t overtrim

5. EDPET

5. Early Detection and Prompt Effective 
Treatment 
• Large proportion of heifers have moderate to 

severe bruising in first lactation
• Significant impact on milk yield
• Increases risk of future lameness
• Need to focus on picking up heifers early
• Better at compensating for lameness as 

smaller and fitter?

6. NSAIDs at Calving

Effect of Routine NSAID at Calving

• 34 month randomised control trial
• Heifers recruited as they calved into herd (n = 438)
• Mobility scored fortnightly 
• One of 4 treatment groups:

Wilson et al., 2022

CalvingLameness
NSAIDNSAIDTrimTreatment
Group 1
Group 2
Group 3
Group 4

25 26
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CalvingLameness

NSAIDNSAIDTrimTreatment

Group 1

Group 2

Group 3

Group 4

Risk of Culling

Groups 2 and 3 at reduced 
risk of culling

CalvingLameness

NSAIDNSAIDTrimTreatment

Group 1

Group 2

Group 3

Group 4

P Value
Standard 

Error
Odds RatioEstimate

3.93E-046.695.08E-11-23.70Intercept

–––ReferenceTreatment Group 1

0.320.510.61-0.50Treatment Group 2

0.040.600.28-1.27Treatment Group 3

0.570.530.74-0.30Treatment Group 4

Risk of Lameness

Group 3 had a significantly 
lower risk of lameness

CalvingLameness

NSAIDNSAIDTrimTreatment

Group 1

Group 2

Group 3

Group 4

P ValueHazard RatioCoefficient

3.93E-045.08E-11-23.70Intercept

––BaselineTreatment Group 1

0.020.55-0.61Treatment Group 2

<0.010.56 -0.58Treatment Group 3

0.250.75 -0.29Treatment Group 4

Risk of Severe Lameness

Group 3 had a significantly 
lower risk of severe 
lameness

6. NSAIDS

• Clear benefit in NSAID when lame
• What about calving?
• Benefit to giving 3 days of NSAID (ketoprofen) at calving

• Reduced risk of culling
• Reduced risk of lameness
• Reduced risk of severe lameness
• BUT this was also alongside EDEPT with NSAID use in new cases

This effect was not seen in cows!

Conclusions

Conclusions

• Start recording and assessing lameness 
levels in heifers 

• Aim for <5% lame
• Incorporate lameness indices in genetic 

selection 
• Should we breed heifer replacements from 

lame cows?

• Focus on DD control in heifers
• Is the heifer accommodation fit for 

purpose?
• Review hoof trimming protocols
• Consider NSAID use as routine at calving

31 32
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Thank you

Any final questions….

sara@farmdynamics.co.uk     

37
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A Problem Shared…
A collaborative approach to lameness

Dr Sara Pedersen
Farm Dynamics Ltd
Wales, United Kingdom

Overview

• Tackling lameness is hard
• Many different…

• Causes
• Solutions
• Opinions!
• Barriers to change 

• It takes time
• There is no single right way to approach it… or to talk about it

Let’s talk… but how?

Different Methods of Knowledge Exchange

• Individual 

• One to one: Adviser to producer

• One to all: Adviser to the whole farm team

• Peer to peer learning

European Innovation Programme Project

• Explore how different methods of knowledge exchange 
influenced:

• Perception
• Knowledge
• Behaviour

and how this was related to changes in prevalence

• Pilot two new methods of knowledge exchange: 
• Healthy Feet Programme
• Farmer Led Action Groups

Farm Overview

• 24 farms
• 5,422 cows
• Varied systems

• Breeds 
• Calving pattern
• Milking frequency

• Average 9,104 litres/cow/year 
• Range: 3,500-11,500 litres

• Total milk sold per year: 54.8million litres

1 2

3 4

5 6



22/05/2026

Impact on the Farmer: Start

Target for 
lameness: 
0-5%

Ways of team working 

Within the farm team

 Peer to peer learning/support

The Farm Team

The Foot Health Team

• Who’s at the table?
• Are you all on the same page?
• Is everyone clear of their role?
• How often do you meet?
• How do you communicate?
• What’s the goal?

Team Work: Making it work

1. Establishing communication

2. Data analysis to drive decisions

3. Action planning

1. Communication

• Needs to enable quick, easy and 
convenient sharing of information

• Everyone ‘in the loop’
• Maintains momentum between hoof 

trimmer visits
• Feedback 

7 8

9 10
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2. Data driven decisions

• Hoof trimmer data is invaluable
• Identifies main challenge on farm 
• Gives economic insight
• Monitors response to change or 

challenge

Monitoring Progress
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Cases counted at cow level. Cows only counted once per year regardless of number of cases.
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Autumn block calving herd
Grazing 8 months of year
Average annual yield 9,500L 

Identifying Challenge Periods
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Cases counted at cow level. Cows can appear multiple times. 

New case of white line disease Repeat case of white line disease

400 Holstein Cows
Autumn block calving herd
Grazing 8 months of year
Average annual yield 9,500L 

3. Action Planning

• Need a plan with whole team buy in
• Facilitate it with the team

• What’s working well
• What’s not going well
• What can we do?

Beyond the Farm

Beyond the farm: A different level of collaboration

• It’s often not the ‘what’ but the ‘how’
• Producer collaboration especially valuable

• Ways of working:
• Sharing/benchmarking of data
• Face to face action groups
• Combination of these

13 14
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17 18
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1. Benchmarking Data

• Motivating
• Drives engagement
• Validates actions 
• Provides reassurance
• Identifies common challenges

1. Benchmarking Data
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2. Farmer Led Action Groups

• Based on the Danish Stable School approach
• Common learning

• Focused purely on foot health
• 6-8 farmers in each group
• No advisory input, no ‘expert’ during meetings
• So successful continued and expanded as part of Agrisgôp action 

learning groups

2. Farmer Led Action Groups

• Two hour meetings (11am-1pm)
• Every 6-8 weeks 
• Each farm hosted during an annual cycle
• Focus on peer-to-peer learning
• Identify successes and challenges as focal points for discussion
• Farm walk followed by facilitated discussion around a table –

action plan
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2. Farmer Led Action Groups 2. Ongoing Interaction

19 20

21 22

23 24



22/05/2026

2. Ongoing Interaction Taking it one step further… school trip!

Conclusions

Conclusions

• No one size fits all
• Solving lameness
• Talking about lameness

• Collaboration is key 
• Within farm or between farms

Impact on the Farmer: Start

Target for 
lameness: 
0-5%

Impact on the Farmer: End

Target for 
lameness 
increased!

25 26
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Thank you!

Sara Pedersen – Farm Dynamics         
@SaraPedersen3
+44 7545 431800
sara@farmdynamics.co.uk
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Dr Sara Pedersen
RCVS Specialist in Cattle Health and Production

OABP / Dairy Guelph Spring Meeting 2026

EDPET: Early Detection and 
Prompt Effective Treatment

Early Detection and Prompt Effective 
Treatment (EDPET)

Early detection
• Defining lameness

Prompt Effective Treatment
• What impact does a delay have

What difference can it make?

Early Detection 

Mobility Scoring
Why? The Benefits
Individual animal

• Early identification and effective treatment

Herd Level
• Identify trends and patterns to monitor success of prevention and treatment measures
• Consistently benchmark herd performance
• Farm assurance 

National level
• Benchmarking and monitoring change over time
• Monitoring the success of regional interventions e.g. Welsh HerdAdvance

But what does this rely on……?

Defining Lameness

• Success of EDPET all depends on definition of a lame cow
• Detected too late:

• EDPET fails
• Producer loses faith

• Need to forget about the herd % and look at each individual 
cow

• “Scoring for the cow and not your processor”

Signs of lameness: Which are most useful?
1. Limp: Uneven weight bearing; non-

weight-bearing; uneven dew claw drop; 
uneven rhythm

2. Arched spine
3. Slower walking speed
4. Frequent stopping
5. Shortened strides
6. Soft foot placement (tenderness)
7. Not tracking up 
8. Head nod (rising on painful foot)

9. Low head carriage
10. Feet wide/narrow 

(abduction/adduction)
11. Heel- or toe-first foot placement
12. Difficulty turning/rising
13. Foot shaking
14. Knuckling
15. Stiff gait
16. Swinging leg
17. Twisting foot placement
18. Gait consistency/inconsistency

1 2
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Signs of lameness: Which are most useful?
1. Limp: Uneven weight bearing; non-

weight-bearing; uneven dew claw drop; 
uneven rhythm

2. Arched spine
3. Slower walking speed
4. Frequent stopping
5. Shortened strides
6. Soft foot placement (tenderness)
7. Not tracking up 
8. Head nod (rising on painful foot)

9. Low head carriage
10. Feet wide/narrow 

(abduction/adduction)
11. Heel- or toe-first foot placement
12. Difficulty turning/rising
13. Foot shaking
14. Knuckling
15. Stiff gait
16. Swinging leg
17. Twisting foot placement
18. Gait consistency/inconsistency

Subtle Signs for Earlier Detection

• Asymmetry in movement of dew claws
• Those on affected leg don’t descend to the ground as much – ‘stiffer’

• Asymmetry in stride duration
• One leg swinging through quicker that the other
• ‘Slow’ leg is uncomfortable

• Shorter strides or a ‘choppy’ gait

Prompt Effective Treatment

The DCBT Early Detection Project 
Results
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Proportion of Sound Cows at 5-6 weeks Post-Treatment

• Proposed that NSAIDs stop the formation of exostoses (Newsome et al. 2016)

• Cows with a history of lameness are more likely to go lame in the 
future… and the key drivers of lameness prevalence (Randall et al., 2018)

Normal Exostoses
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Volume of fat in the digital 
cushions of the lateral claw is 
negatively correlated with the 
number of lameness events in the 
cow's history
Essential to break this chronicity 
cycle

Wilson et al 2021

No fat Slightly Above 
Average

Highest

Bringing All of the Elements Together

Gold Standard Approach
Lameness Detection and Treatment
1. Fortnightly mobility scoring (with daily surveillance)

2. Treatment of new cases within 48 hours of mobility score (severely 
lame cows ASAP)

3. Trim, block and NSAID for new cases of claw horn lesion
• Adapt block choice to suit the cow
• Recheck blocks after 5-6 weeks

15

Mobility Scoring
Can we set targets?

• Score 3s: 0%
• Score 2s <10%
• First lactation: <5%

• Set realistic targets that are achievable and steadily work towards 
them

Trim/Inspection Protocols
Routine Inspections:
• 8-10 weeks before calving
• 60-80 DIM
• Block rechecks at 4-6 weeks
• In calf heifers 8-10 weeks before calving 

From Mobility Scores:
• New cases of lameness
• Repeat cases
• Chronic cases every 10-12 weeks
• All severely lame cows (unless non-

foot)

Treatment:
• DD: Licensed topical spray

• Claw horn lesions:
• NSAID
• Block (if possible)

Succesful EDPET on Farm

13 14
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Summary

Making EDPET work

• Find a dedicated person in house or external who will consistently 
score regularly

• Focus on the individual not the herd 
• Intervene with the correct protocols
• Use the data generated to monitor

• Are we picking cows up at the right time?
• Are we being sensitive enough?
• What can we do to prevent lameness

• Regardless of the farm type, system, breed EDPET will be beneficial to 
all

Thank you!
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Pasteurizer, Towels, and Bedding Cultures

Making sense of quantified 
cultures

Mike Zurakowski, DVM
Quality Milk Production Services

Eastern Laboratory
Cobleskill, New York
MJZ6@Cornell.edu

mailto:MJZ6@Cornell.edu


Agenda

• Using MALDI-TOF technology
• Inoculating a quantified sample
• Processing and interpreting quantified samples 

while picking at bugs:
• Pasteurized milk
• Towels
• Bedding



https://www.youtube.com/watch?v=0jeFpX

HZ8W0&list=WL&index=1&pp=gAQBiAQB

MALDI-TOF

https://www.youtube.com/watch?v=0jeFpXHZ8W0&list=WL&index=1&pp=gAQBiAQB
https://www.youtube.com/watch?v=0jeFpXHZ8W0&list=WL&index=1&pp=gAQBiAQB
https://www.google.com/search?q=hardy+maldi+tof&rlz=1C1GCEA_enUS1166US1166&oq=&gs_lcrp=EgZjaHJvbWUqCQgAEEUYOxjCAzIJCAAQRRg7GMIDMgkIARBFGDsYwgMyCQgCEEUYOxjCAzIJCAMQRRg7GMIDMgkIBBBFGDsYwgMyCQgFEEUYOxjCAzIJCAYQRRg7GMIDMgkIBxBFGDsYwgPSAQkxMDI1ajBqMTWoAgiwAgHxBTht-kna86ZK&sourceid=chrome&ie=UTF-8#fpstate=ive&vld=cid:6e1407f4,vid:r_Md2ljmKD0,st:0


Processing Samples for 
Quantitative Cultures



Label bottom of 
two plates with:
1. Your name
2. Beer
3. Phone
4. (date and time)

Inoculating Culture Media



1. Mix sample thoroughly
2. Make serial dilutions 10-1 and 

10-2

3. (1ml milk into 9 ml sterile PBS)
4. Inoculate 50 µl of each dilution 

on media type labeled with 
dilution

5. Change pipette tips, spreaders, 
and loops if inoculating higher 
bacteria levels before lower 
bacteria levels 

    

Inoculating Quantified Cultures





6. Evenly spread inoculum using a spreader or streak in
       three directions with a sterile loop
7. Allow plate to dry upright for a few moments
8. Freeze/retain dilution tubes for further dilution if needed

    

Processing Quantified Samples

9. Incubate at 37 oC 

10. Examine at 18-24 hours
11. Re-examine at 48 hours

    



Let milk dry for a 
moment prior to 
inverting

Inoculating Culture Media



Incubate at 37oC

Incubating Culture Media



For most pathogens  
Aerobically 
35oC-38oC

24-48 hours 

Incubation Conditions



•After 18 – 24 hours, 
set-up tests
•After 48 hours, final 
identification

Interpreting Culture Media



Count organisms on a dilution 
plate between 25 and 250 
colony forming units (CFU)



Inoculation

Mix sample thoroughly then dip sterile swab or 
loop into sample and inoculate labeled section 
of plate.

Let dry for a bit prior to inverting.
Incubate 35-38°C for 18-24 hours for test set-
up then another 18-24 hours for final ID.



NMC 
Method



Milk 

• Bulk tank milk
• Liquid calf feed
     (waste milk, pasteurizer milk, mixed milk replacer)
• Colostrum



1. Pre-pasteurized vat 
sample

2. Post-pasteurized vat 
sample

3. 1st calf delivered 
sample

4. Last calf delivered 
sample



Calculating Quantified 
Milk Cultures



Pasteurizer case study
Pathogen Identified Pre-pasteurizer vat

(cfu/ml)

Post-pasteurizer vat 
(cfu/ml)

First delivery sample 
(cfu/ml)

Last delivery sample 
(cfu/ml)

Streptococcus spp 32,600 200 11,200 25,600

Staphylococcus ssp 40,000 1,000 13,900 22,000

Coliform bacteria:

E. coli 2,300 not detected 1,000 1,700

Klebsiella 7,000 not detected not detected not detected

Other coliforms not detected not detected not detected not detected

Other bacteria:

Pseudomonas 100 not detected 900 1,100

T. pyogenes not detected not detected not detected not detected

Other Organisms:

Prototheca not detected not detected not detected not detected

yeast not detected not detected not detected not detected

Total count: 82,000 1,200 27,000 50,400



Swabs



Quantified Swab Culture and Calculation

1. Place swab into tube 
containing 1 ml PBS (100)

2. Shake or vortex for 40 
seconds

3. Transfer 0.5ml into 4.5 ml 
PBS (10-1)

4. Repeat (10-2)

5. Inoculate



Pathogen Identified Delivery hose

(cfu/ml)

Outside of Nozzle 

(cfu/ml)

Nozzle receptor 
(cfu/ml)

Inside of nozzle 
(cfu/ml)

Streptococcus spp 57,000 1,700 2,700 91,200

Staphylococcus ssp 71,000 3,200 21,100 111,300

Coliform bacteria:

E. coli 104,200 not detected not detected 501,500
Klebsiella 9,100 not detected 300 11,100

Other coliforms not detected not detected not detected not detected

Other bacteria:
Pseudomonas 77,100 not detected not detected 23,300

T. pyogenes not detected not detected not detected not detected

Other Organisms:
Prototheca not detected not detected not detected not detected

yeast not detected not detected not detected not detected

Total count: 395,100 4,900 26,800 738,400

1. Swab of the inside of the delivery hose

2. Swab of the outside of the nozzle at the end of the hose

3. Swab of the rubber receptor where the nozzle is held 

4. Swab of the inside of the nozzle when taken apart



Towels



Towels

1. Measure length and width 

of towel

2. Place entire towel in 

stomacher bag 

3. Add 250ml of sterile PBS

4. Mix or stomach for 2 

minutes

5. Decant approximately 10 ml 

into empty sterile dilution 

tube

6. Make dilutions to 10-2

7. Inoculate 



Calculating Quantified 
Towel Cultures



Towel Case Study



Case Study: Laboratory Pasteurization Count (LPC)
Pasteurized 62.8°C, then cultured at 37°C and colonies counted

• Thermoduric bacteria (heat-loving bacteria)

• Sporeformer bacteria and heat loving Streptococcus

• Most often related to dirty milking equipment, dirty teats

• Processor regulated

• Microbacterium

• Micrococcus

• Enterococcus

• Streptococcus thermaphilus

• Lactobacillus

• Bacillus species (B.cereus, B.circulans, B.subtilis)

• Paenibacillus

• Clostridium



Bedding



Risk Factors Associated with 
Environmental Mastitis

• The appearance of bedding has little correlation with
bacterial load.

• Bacterial populations remain in stationary growth phase for
up to 7 - 10 days.

• Particle size of bedding influences bacterial populations.

• Seasonal effects of bacterial populations in bedding are 
quite dramatic in some regions.



Collecting Bedding Samples

• Sample collection

• Multiple random handfuls collected from  60 cm x 60 cm space in the 
back 1/3 of several stalls

• Clean bedding vs. used bedding
• All relevant housing areas
• Representative within area

• Sample results

• Counts: total, Staphs, Streps, coliforms



60 cm x 60 cm



Collecting Fresh and Used Bedding Samples

• Standard Operating Procedure (SOP) is very important for analysis.

• Our general recommendations are:

• Sample at the same time 
• For example, right before new bedding is due to be applied

• Avoid manure piles
• Sample multiple stalls
• Gather Fresh bedding as it is being applied to the stalls (but make sure it doesn’t 

get mixed with old stuff)
• Record stall condition

• Bedding quantity
• Stall cleanliness

• Write down bedding type (new vs. used; sand/sawdust/etc.)



ALL SAMPLES: LABEL & KEEP COLD OR FROZEN



Bedding: Water=1:10

Weigh bedding 
material into digester 
bag or sterile vial if 
using vortex.  



Bedding: Water=1:10

• Add 90 ml of sterile Phosphate buffered 
saline (PBS) to 10g of bedding material.



Quantified Bedding Culture 
Lab Protocol

• 10g mixed bedding added to 90 mL of PBS

• In stomacher for 2 minutes, shake/vortex for 40 seconds
• 6 serial dilutions
• 50 µL of each dilution inoculated different 4 media

• Trypticase Soy Agar with 5% sheep blood and 0.01 esculin, Edwards, MacConkey, 
PIM

• Plates dried at room temperature 
• Inverted, and incubated at 35-38° C for 24 – 48 hrs then evaluated
• Quantification on dilution with 25 – 250 CFU, CFU/g

• ID based on morphology
• Confirmatory test as needed



Stomacher or Vortex/Shaking  

Vortex or shake for 40 
seconds

Stomach for 2 
minutes



Measuring Dry Matter
(Percent Moisture)

>4 hours at 100ºC



Quantified Bedding Culture Procedure

For dirty bedding, dilutions to 10-6 are 
needed for countable results.

Mix tubes 
thoroughly 

between 
dilutions.



Quantified Bedding Culture Procedure

Plate the last three dilution tubes using 
50 µl per plate.



Calculating Quantified 
Bedding Cultures



Dilution Series Results

    General                         Coliforms                  Streptococci



General Information on
Bedding Results 

“0s” are not reported, if 
organism not identified, 
it will say “not detected”

Example Bedding 
Report

Bacteria are grouped 
under different 

categories

Counts are reported 
as CFU/g



Bedding Case Study





Bedding Case Study



Lab Proficiency Support

•$265/year
•External Quality Assurance 
 for farms and vet practices doing in-house 
cultures
•Quarterly unknowns sent to enrolled farms & 

practices for ID
•QMPS reviews the results
•Evaluation and additional 
         training, if needed

https://www.vet.cornell.edu/animal-health-

diagnostic-center/programs/quality-milk-

production-services/services/laboratory-

proficiency-testing-program

https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program
https://www.vet.cornell.edu/animal-health-diagnostic-center/programs/quality-milk-production-services/services/laboratory-proficiency-testing-program


Thank you



QMPS Pathogen Codes



An approach from barn to bulk tank

Microbes, Machines, Management, 
and Mastitis

Mike Zurakowski, DVM
Quality Milk Production Services

Eastern Laboratory
518-255-5681

Mjz6@cornell.edu

mailto:rdw32@cornell.edu


Objectives

• Overview and case study of milking center and farm audit
• How we evaluate equipment, people, and cows
• Case study on Prototheca
• Case study on Strep uberis



Strategies for Success
Milking Center and Farm Audit Program

• Identify the key players in your milk quality team:

• Utilize each in their area of expertise   
• Encourage communication and data sharing between parties
• Hold farm meetings of all parties to 

• Interpret all the data together
• Identify specific opportunity areas for your farm 



Goals of a Milking Center and Farm 
Audit  Program 

• Provide each individual herd and their milk quality team a robust set of 
data that can be used to identify opportunity areas to improve milk quality

• Clarify if these opportunity areas are at the:
• Whole system level
• Individual personnel management level
• Combination of both

• After a change is made, re-assess all the relevant areas to document the 
effects of the change



Goals of a Milking Center and Farm
Audit Program 

• Repeat this data collection every 3-4 months to:
– Develop a trend-line of the data
– Prevent issues
– Promote continuous improvement 
– Assess any changes that have been made  

 



Why do we need scoring systems?

• Gives us a true picture of what is happening at the cow level that 
impacts the risk of mastitis
– If these scoring systems are performed correctly and consistently, they can be an 

objective measurement  

• Helps to identify opportunity areas
– Is there a problem with the whole system or with an individual person in the system?

 



What do we measure?
• Average claw vacuum at peak flow
• Pulsation under load
• Milkline vacuum for 30 minutes
• Unit alignment scoring
• Milking routine timing
• Milk flow rate analysis 
• Milking efficiency and throughput timing
• Strip yields
• Dry-off procedure audit 
• Teat scoring
• Teat-end cleanliness
• Udder cleanliness 
• Environmental assessment

Perform full NMC equipment  
evaluation every 6 months

Equipment/Machines

People/Management

Cows and Microbes



• Katie Keller, QMPS-Cobleskill

• Kaitlyn McFarlan, The Ohio State University

• Mike Zurakowski, QMPS-Cobleskill

Parlor and Farm Audit
March 3, 2026



• 3700 cow dairy
• 72 stall rotary parlor
• Milking 3x
• Well managed
• Clinical mastitis cultures
• Fresh cow cultures
• Flush water system

Case Report: Project Farm



General Summary

• Your records show that bulk tank SCC is trending downward. Percent chronic infections is still 
above goal. High fresh and dry cow new infection risk are meeting the goals.  

• Strep uberis continues to be the dominant mastitis pathogen.  

• Many teat ends are firm when the milking unit is removed but the goal of less than 20% is 
achieved. Teat-end scores continue to not meet the goal with 35% of teats score slightly to 
very rough.

• Lag time from stimulation to unit attachment continues to meet the goal.  

• Two minute milk is good but has declined and bimodal milk flow is still present. Consider 
having milkers strip for an additional second on the two teats they are stripping.  

• Strip yields are very good.

• Teat-end cleanliness has improved with only 15% of teat-ends too dirty (25% last visit).  

• Post-dip coverage of all four teats by the robot was successful 88% of the time.   

• Pulsators # 1, 30, 68, and 70 had shortened D phases.  

• Sand levels looked reasonable in the lactating cow pens with good stall cleanliness.  



Dairy Herd Management Data



• This is the calculated test day bulk tank SCC which may not be the same as the SCC from 
the plant. 



• This is a graph of the new infection risk over the last year by first lactation (left) and mature cows (right).  The 
first lactation animals have been at or below the goal for past year.  The mature cows are now below the goal of 
less than 8%.   

• The largest opportunity areas that we identified on this extension survey are to maintain teat end 
cleanliness, correct the abnormal pulsators, continue to work with the cow movers to make sure stall 
cleanliness stays good, and to continue to work on the positioning of cows in the stalls especially on the head 
to head rows in the big barns.  

L=1 L>1



• This is a graph of the percent chronic infections and cure risk for first lactation (left) and mature cows 
(right). The first lactation animals are meeting the goal of less than 5% chronic infections.  The 
mature cows are trending down. The cure risk for mature cows has not met the goal of greater than 
35% this year which means you continue to accumulate chronic cows.  This is related to the number 
of environmental Streps  and Strep Strep-like organisms identified in clinical milk samples.  

L>1L=1



• This is a graph of the high fresh percent for first lactation animals (left) and mature cows (right). First 
lactation animals spiked in March 2026 and are currently at the goal of less than 15%. Mature cows 
have met the goal for the past year. Continue to monitor the dry off procedure and how the dry and 
pre-fresh stalls are managed. 

L=1 L>1



• This is a graph of the dry cow new infection risk over the last year. Aside from spikes in April and 
September 2025, the dry cow new infection risk has been very good. Continue to regularly 
monitoring dry off procedures and pre-fresh pens (at least weekly).  Continue to monitor calving 
areas in search of areas to improve. 
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• This is a graph of the dry cow corrected cure rate (blue line) and the percent chronic 
infections over the dry period (red line). The cure rate has been above the goal of 80% for 
the majority of the year which is good. The percent chronic is low and so is less of a factor.  
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The percent clinical mastitis (based on entered MAST events) continues to be above the 
goal  of less than 2%. Recurrent mastitis is 30%, which is within our goal of <50%.  
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• This is a graph of the MAST 1 events by DIM on the left and all mastitis by lactation group by DIM on the right. 
The highest risk period looks to be around 30-120 DIM.  Parlor activities, movement of animals to and from the 
parlor and lactating stalls should be our focus.  The trends by lactation do not stand out as abnormal this period. 

MAST 1 by DIM All MAST by DIM by 
LCTGP



Parlor Performance



Two Minute Milk

• This is a graph of 2 minute milk over the last 3 months by milking. The goal for this parameter is to be above 
15 pounds for a 3X herd (black line).  All three milkings continue to meet the goal.



LactoCorder® Analysis

• During our visit, we ran 12 Lactographs. Lactographs record milk flow over time and generate milk flow curves (see 
above). 50% (6/12) showed bimodal milk curves. Our goals is less than 10% showing bimodal milk curves. 

• The higher level of bimodal curves is most likely due to the shortened lag time.

• Stimulation time from pre-dip to unit attachment and pre-stripping to attachment tends to be short. All timings we 
performed showed appropriate lag times of greater than 90 seconds Perhaps improving stimulation will reduce the 
number of bimodal curves observed.

Bimodal Milk Curve Good Let-Down Milk Curve 



Flow Rate Intervals for 3 months

• This is a graph of the milk flow rate intervals over the last 3 months by milking.  Based on this data, milk flows 
have gotten more bimodal since February 2026. The next slide shows this same data broken out by milking.  

60 seconds

Peak flow

30 seconds

15 seconds



• Notice on milking 3 is consistently bimodal. 
Milking 1, the lines are on top of each other 
and 2 milking shows good milk flow.     

Milking 1 Milking 2

Milking 3

15 seconds

30 seconds

60 seconds

Peak flow

Peak flow

30 seconds
60 seconds

15 seconds



Seconds in Low Flow

• This is a graph of the seconds in low flow over the last 3 months by milking. The goal is less than 60 seconds 
per day or 20 seconds per milking on a 3X herd (black line).  You are still meeting the goal on all shifts.



Unit on Time/Milk per Cow

• This is a graph of the unit on time on the left and milk/cow on the right over the last 3 months by milking. The 
goal for unit on time based on your milk production would be less than 4.2 minutes per milking which is where 
the black line is placed.  Unit on time is meeting the goal on all 3 shifts.    



Reattaches

• This is a graph of the total reattaches over the last 3 months by milking. This does not 
look to be a significant issue on your farm. 



Manual Mode

• This is a graph of the units on manual over the last 3 months by milking. This does not 
look to be a significant issue on your farm. 



Milk/Stall/Hour

• This is a graph of the milk/stall/hour over the last 3 months by milking shift. The goal for a 3X 
rotary dairy is to be at 160 pounds of milk/stall/hour. You are well above this goal and 
climbing which is excellent! 



This is the vacuum reading that you use to set your system vacuum 

Average Claw Vacuum at Peak Flow for 
a 5 to 20 second interval



Example: Claw Vacuum Graph



Example: Claw Vacuum Graph 

What 2 things does this flow pattern suggest?



Example: Claw Vacuum Graph

Notice liner slip as vacuum starts to rise



• The graph above depicts the last 30 seconds of milking before the systems lowers 
the system vacuum and during this time period the claw vacuum averaged 12.7" Hg 
and was as high as 14.0" Hg.

Average Claw Vacuum



The graph above is of claw vacuum with the green line representing claw vacuum and the red and black 
lines representing mouthpiece vacuums. Circled is the vacuum drop during the last 60 seconds of 
milking. 

Average Claw Vacuum
15.0”Hg



Average Claw Vacuum

• Average Claw Vacuum at Peak Flow for 5 to 30 seconds

• Your average claw vacuum is: 12.2” based on 23 cows

•  12/23 or 52% of claw vacuum recordings during peak milk flow exceeded 
12.5" Hg

• 3/23 vacuum recordings ≥13.0" Hg.  

• This is outside the NMC recommendation of 9.5-12.5”.

• There is concern for short-term teat end congesti0n after milking and 
long-term hyperkeratosis given the high claw vacuum recordings 
during peak milk flow.  



Milkline Vacuum for 30 minutes

13.6 14.7

– Continuous recording of milkline vacuum for 30 minutes 
during normal milking.

– Allows a reasonable assessment of whether major problems 
with vacuum regulation are present. 

– Dbl 24 parlor - Left graph with all units on one side and right 
graph is with only 12 units on  



Milk-line Vacuum During Milking
• We ran a milkline vacuum for 28 minutes during normal milking to assess 

how well your system responds to normal events during milking.  

• The milkline vacuum was within 0.1”Hg above and below the average of 
15.5”Hg for the majority of time. 

• We also performed a two unit fall off during this time and your system was 
able to maintain stable vacuum with a vacuum drop, undershoot, of 0.5”Hg 
and overshoot of 0.4”Hg. 



Pulsators
• Usually do 3 to 4 pulsators when the unit is on the cow and milk is flowing
• Save the pulsation graph at peak flow
• Also do all pulsators in the parlor as a dry test

Full Milking Load



Forces on fluids within the teat during 
pulsation cycles

D phase (closed phase)B phase (open phase)



Pulsator Evaluation
• Pulsator Rate= 60 ppm

• Pulsator Ratio = 65:35     

• Pulsation under load:
• B phase of pulsation =  501 ms
• D phase of pulsation = 238ms

• Pulsators #1, 30, 68, and 70, should be examined as they have a 
shortened D Phase.   

Shortened D phase reduces blood flow to the teat-end and may cause 
hardness/firmness causing discomfort and leading to roughened teat-ends. 
Often debris in the pulsator will cause pulsators to be out of specifications.

• All other pulsators conform to ASAE standards.

• Katie is planning on coming in every 2 months to graph pulsators.

• No changes in pulsation parameters are recommended. 



Strip Yields

• Animals were stripped for 1 minute immediately after unit 

detachment. (15 seconds for each quarter)

• Strip yields on 21 animals has improved 

• All strip yields were less than 150 ml
• No strip yields were between met the goal of

150 – 250 mL (1/2 to 1 cup)
• Goal is 80% in this category
• Average strip yield was 87 ml 
• Strip yields are too low.

• Consider adjusting take-off to come off earlier.
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Retraction Data

• This is the timing of the retraction time of 
each individual unit. We turn the unit on and 
then hit retract and start the stop watch when 
it starts moving and stop it at the point of full 
retraction. 

• We identified any unit taking longer than 
4 seconds to retract.  Units #38 and 56 
should be further evaluated.  



Unit Alignment Scoring
• 2 category scoring system 

• Proper 
• Improper

• Score within first 2 minutes of milking

• Do not score:

• ¾ cows
• Poor udder conformation



Unit Alignment Scoring

• Poor unit alignment
– Increases the risk for liner slips 
– Influences milking speed of individual quarters
– Increases the risk of teat damage  
– Decreases parlor efficiency

• Prolonged unit on time
• More chance of reattach 



Unit Alignment

• Why does it matter?
• Prolonged unit on time due to quarters milking at 

different speeds 
• Decreased parlor efficiency

• Increased risk of teat damage due to prolonged time in 
low flow

• Cows kicking at units leading to more manure on units and 
teats

• Increased number of liner slips  
• Causing units to come off early as the detacher kicks in 

(major issue if bimodal letdown at front end of milking) 
• Either cow leaves not milked out 

    or 

• Reattached which slows up the parlor and increases risk of 
teat damage due to prolonged time in low flow

• Unit alignment is very good.
• 95.5% were properly aligned.
• Alignment is a function of adjusting the hose length  
 in the coupling (red arrows)
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People Performance



Milking Routine 72 Stall Rotary

• 1st Milker  1.) Pre-strips and then foams with a cup foamer (stall 1-2)

• 2nd Milker  2.) Wipes cow with cloth towel (stall ~7)

• 3rd Milker  3.) Attaches unit (see below as variable by group)

Turn time was approximately 6.5 seconds per stall.  The 2 year olds and low production cows 
have a longer lag time with mat at approximately stall 20-21 and high production cows with a 
medium lag time with mat at stall 17-18.   

 



Milking Routine Timing

• Example of timings from a recent farm visit where the 
lag time was too short.  

Excellent Needs attention Poor values

Dip 

contact 

time 1st 

cow

Dip 

contact 

time last 

cow

Lag time 

cow 1

Lag 

time 

cow 5

Average 0:48 2:26 1:23 0:53

> 0:30 > 0:30 > 1:30



Milking Routine 72 Stall Rotary

Dip contact time             =    36 seconds  = Good

Lag time from stimulation to unit attachment         = 106 Seconds  = Good

• Percent below 90 seconds                      =   0%                  = Excellent

Average Strip/stimulation time (2 teats left side)  = 3 second         = fair

              (1.5 seconds per teat)

Average unit on time: 03:46

Routine is meeting the goal of >30 seconds for dip contact time.  The lag time from stimulation to unit attachment is within the goal of 
90 to 180 seconds and is above 90 seconds for all cows we timed! 2 minute milk is good but has declined some.  

Stripping stimulation is short. When stripping all four teats, hands-on stimulation lasted for approximately 1.5-2 seconds per teat (8 
seconds total).  Milkers are performing the same routine but now on only two teats. 

Is it possible for milkers to strip for an additional second on each teat?

 



Teat End Cleanliness

• 15% of the 251 teat-ends that we scored were too dirty. 

• This has improved since December 2025 but is still  
higher than the goal of less than 10% in category 3 or 4.   

• Continue to work on training and motivating milkers in this 
area. 

• Continue to perform routine teat-end cleanliness scoring.  
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Teat-dip Coverage

• Pre-dip coverage looked reasonable on the day we visited. Just 
keep an eye on the consistency of the pre-dip to make sure it 
does not get too dry as you want it wet enough to flow to the 
teat-end.  

• Post-dip is applied with a robot.  See the chart to the right for the 
coverage data based at the cow level.  88% of the 103 cows we 
observed showed full teat-dip coverage of all teats. 

Full Coverage
88%

Missed Cow
1%

Missed Teats
11%

POST-DIP COVERAGE
3-3-2026



Post-dipping

• 100 animals were monitored 
during post-dipping

• 15% of the animals monitored 
had 1 or more teats missed.

• The robot reports that 95% 
success rate.



Post-dipping
• Cows tend to 

stand with their 
right hind leg back

• This prevents the 
robot from entering 
between their legs 
and spraying teats

• Consider moving 
leg separator back



Animal Assessments



Teat Scoring after Unit Detachment

• All teats are scored with 60 seconds of unit detachment using 
the Teat Club International guidelines

• Two main categories
• Short/medium term effects

• Is the cow happy with the way she was milked today?

• Longer term effects
• What changes are present that have happened over time?



Short and Medium-term Effects
• Teat color

• Swelling at the teat base

• Hardness at the teat end 

Primarily associated with milking machine faults or poor milking management resulting in long 
periods of low flow (Teat Club International) 

Firmness at Teat End



Post-Milking Teat Evaluation

• 532 cows (2,128 teat-ends) were scored in Groups 6,8,9,10,11,12,and 13 to 
evaluate short-term and long-term teat-end conditions

• Teats were scored within 60 seconds after the milking unit detached

• Teat color, hardness at teat-end and swelling at teat base are short-term 
changes

• Skin condition and teat end scores are long-term changes



Post-Milking Teat Evaluation – Short Term

Categories
GOAL                                                           

Percent of cows with one or more 
abnormal teats

FARM DATA
Percent of cows with one or more abnormal teats

Teat color <20% 3.4%

Hardness at teat-end <20% 18.1%

Swelling near teat base <20% <1%

Visible mark <20% 1.1%

Hemorrhage <10% Not noted

Total Cows Scored >20% (of milking cows) 532 cows

• Short term teat-end condition is very good despite bimodal milk curves noted. 



Post-Milking Teat Evaluation – Short Term

• The short-term teat scores are still good and meeting the goal of less than 20%.

• The 2-minute milk continues to improve which keeps the time in low flow at the beginning of milking 
lower. 

• Based on the data collected on this survey, the opportunity areas to help keep the short-term teat scores 
in line are to correct the abnormal pulsators, and continue to actively monitor the milker performance.

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

6/27/2024 11/7/2024 3/6/2025 7/15/2025 12/16/2025 3/3/2026

Pe
rc

en
t o

f C
ow

s 
w

ith
 O

ne
 o

r M
or

e 
Ab

no
rm

al
 

Te
at

 S
co

re
s

Short Term Changes

Hardness at Teat End



Longer Term Effects

• The changes that have happened over a slightly longer period of time

• Teat Skin Condition  
• Normal, Dry, Open Lesion

• Teat End Hyperkeratosis
• Normal, Smooth, Slightly Rough, Rough, Very Rough 

 

Shukken et al



Post-Milking Teat Evaluation – Long Term

• 2128 teat-ends were evaluated.

• Teat-end condition has improved in each group 
evaluated. Now 35% of teats are slightly rough to very 
rough. This is down from 67% in March 2025,

• Approximately 80% of the animals evaluated had normal 
(76%) or smooth (4%) teat-ends.

• 9% of teat-ends were slightly roughened, 8% were rough, 
and 3% of animals evaluated had very rough teat ends.

    



• 35% of animals were noted with abnormal slightly roughened to very roughened teat-ends. Herd goals 
are less than 20% of animals with abnormal teat-ends. 

• Skin condition was very good with 2.7% dry teat abnormalities noted. Very few open lesions were 
observed. 

Post-Milking Teat Evaluation – Long Term

Categories
GOAL                                                           

Percent of cows with one or more 
abnormal teats

FARM DATA 
Percent of cows with one or more 

abnormal teats

Teat-End Score <20% 35%

Teat Skin Condition <20% 2.7%

Open Lesions <5% <1%

Total Cows Scored >20% (of milking cows) 532cows



Post-Milking Teat Evaluation – Long Term

Normal
61%

Smooth
4%

Slightly Rough
10%

Rough
17%

Very Rough
8%

LONG TERM TEAT-END SCORES
IDEAL DAIRY 03-03-2026

Normal
57%

Smooth
13%

Slightly Rough
8%

Rough
13%

Very Rough
9%

LONG-TERM TEAT END SCORES
IDEAL DAIRY 12-16-2025



• Teat-end scores have improved some since out audit in December 2025. 

• Continue to focus on maintaining the short-term changes in order to maintain the teat-end scores. 

• Skin condition – Skin condition has improved and open lesions are minimal.   

• Continue to use the same emollient package.. 
• Continue to have the robot on when pre-fresh animals are brought through the rotary to get some dip 

on them and allow the emollients to work. 

Post-Milking Teat Evaluation – Long Term
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Udder Hygiene Scoring System

• Poor udder hygiene 
– Makes it harder to achieve clean and dry teats prior to unit attachment

– Increases the risk for mastitis
 
– Increases the milking time due to increased prep time 



Udder Hygiene

• Cows were more dirty than usual

• 29% of the cows that we scored were in category 3 or 4. This is not meeting the goal of less than 20% in category 3 and 4.  

• As shown on the next few slides there is still room for improvement as the back of the stall beds are being contaminated with manure due to 
poor cow positioning in some groups. 
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Culture Data



• This is a graph of just the E coli and Klebsiella cultures by date on the left and by DIM on the right. The highest 
risk period for E.coli infection is also 30-120 days in milk. Parlor activities, movement of animals to and from the 
parlor and lactating stalls should be our focus. 

E coli and Kleb by 
Date E coli and Kleb by 

DIM



• This is a graph of just the Strep and Strep-like  cultures results by date on the left and by DIM on the 
right over the last year from DC 305.  Strep uberis was a predominant organism during the fall 2025. 
Many of these infections occur in early to mid lactation. 

Streps by Date Streps by 
DIM



• This is a graph of just the Prototheca cultures by date on the left and by DIM on the right over the last 
year from DC 305.  There does continue to be some found although it looks lower recently. 

Prototheca by Date Prototheca by DIM



Please fix this…
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Case Report: Reducing Prototheca Biofilms with 
Ultra-Pure Chlorine Dioxide 

Animal Health Diagnostic Center

Michael J. Zurakowski1, Jeniece L. Schroeter2, 
Katelyn M. Keller1, and Scott M. Sloan2

1Quality Milk Production Services, Cornell University 
Cobleskill, New York, USA

2Virus Shield Biosciences, Melbourne, Florida, USA



Objectives

• Prototheca characteristics

• Prototheca mastitis

• Prototheca diagnostics

• Case Report

• Future Plans



Prototheca characteristics

• First identified in 1894 by Kruger from slime flux of trees
• First identified as a mastitis pathogen in 1952 by Lerche
• Unicellular
• Colorless
• Chlorophyll-lacking 
• Algae
• Often placed in yeast or yeast-like group
• Linked to disease in mice, rats, dogs, pigs, deer, cattle, and man
• Zoonotic

yeast



Prototheca characteristics

Prototheca bovis
April 2020

Pathogenic
• P. zopfii genotype 1 & 2 
• P. blaschkeae 
• P. wickerhamii
Environmental
• P. ulmea
• P. stagnora
• P. moriformis



Prototheca characteristics
Environmental isolation sites

• Moist, humid environments

• Ample decaying organic matter

• Dairy farm sites include: feces, drinking toughs, manure piles, sewage ponds, 
standing water puddles, bedding and silage



Prototheca mastitis

• Environmental pathogen capable of contagious transmission
• Chronic, non-responsive, subclinical, and clinical mastitis
• Intermittently shed
• Seasonal effect



Prototheca
Diagnostics

Colonial Morphology Trypticase Soy Agar with 5% 
Sheep Blood and Prototheca Isolation Media (PIM)                                                                             
Colonies on blood agar, after 48 h of incubation are small 
white-grayish, dull, granular and pasty (1). The colonies are 
small at 24 hrs. and may be overlooked. They are much 
larger at 48 hrs. On PIM are small and whitish (2).

Blood Agar media Prototheca Isolation Media (PIM)

1 2

Prototheca bovis 
48 hour growth



Prototheca diagnostics

Microscopic 
Confirmation  

Wet Mount
Wet Mount Gram stain

Crystal violet



Prototheca diagnostics
Environmental Cultures



Case Report: Ultra-Pure Chlorine Dioxide

info@vsbiosciences.com

Ultra-Pure ClO2 is produced by mixing sodium chlorite (NaClO2) 
with a powdered acid. This chemical reaction is controlled via a 
patented semi-permeable membrane that allows only water and 
ClO2 to pass through. This results is ClO2 gas in the solution. The 
gas remains in the solution until it is applied when the gas is 
released and acts as a disinfectant by penetrating and destroying 
the cell membranes of pathogens and removing biofilms.



• 3400 cow dairy
• 72 stall rotary parlor
• Milking 3x
• Well managed
• Clinical mastitis cultures
• Fresh cow cultures
• Flush water system
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Case Report: Experiment 1- CLO2 Spray System

• 30 second delay after completion of the flush 
water system. 

• Activated for 30 seconds.
• Nozzle size and spray duration dispersed 2.1L 

(0.5 gal) of chlorine dioxide (100 ppm) in zone 
1 and 0.89L (0.24 gal) in zone 2.



Case Report: Experiment 1: 
CLO2 Spray System

05/19/22 08/27/22 12/05/22 03/15/23 06/23/23 10/01/23

Prototheca ssp. Environmental Cultures
Project Farm 2022-2023 

Site 1 Site 2 Site 3 Site 4 Site 5

Positive

Negative





Case Report: Experiment 2- Flush Water Tank 
CLO2 Shocking
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Case Report: Results and Conclusions
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• We observed a 66% reduction in the 
presence of Prototheca ssp. in the 
flush water after shocking the flush 
water tank. The tank was negative 
for Prototheca for five months after 
initial shock.

• A minimal change (1% reduction) in 
Prototheca positive environmental 
samples was observed.

• Slime layer/biofilm presence in the 
less trafficked areas and flush water 
tank was noticeably reduced.

• During March to July 2023 
Prototheca mastitis cases dropped 
from 50 cases in 2022 to 14 cases in 
2023 (70% reduction).

• Routine CLO2 shocking (weekly) of the flush 
water tank is necessary during the warmer 
months May-September.

• Treating the environment with disinfectants 
such as chlorine dioxide along with 
traditional, good dairy environment 
management practices can reduce mastitis 
cases of Prototheca and other environmental 
pathogens. 
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C species, 4, 0% Citrobacter, 17, 1%

Contamination, 
10, 1%

E coli, 143, 7%

Enterobacter, 9, 0%

Enterococcus, 55, 3%
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Strep and Strep-like pathogens=48%
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Case Report: Chasing Streptococcus uberis

Mike Zurakowski, DVM
Quality Milk Production Services

Eastern Laboratory
518-255-5681

Mjz6@cornell.edu

mailto:rdw32@cornell.edu
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Teat-end condition?
Teat-end cleanliness?
Animal hygiene?
Post-dip coverage?
Flush water?



Pen 12Pen 13

Chasing 
Streptococcus uberis





Date Source Organism Plate Type

3/6/26Flush Strep Parauberis Edwards

3/6/26Flush Strep Parauberis Edwards

3/6/26Flush Strep Parauberis Edwards

3/6/26Flush Strep Parauberis Edwards

2/1/26Flush Strep Parauberis Unknown

2/1/26Flush Strep Parauberis Unknown

2/1/26Flush Strep Parauberis Uknown

2/1/26Flush Strep Parauberis Inulin

2/1/26Flush Strep Parauberis Inulin

3/23/26Dump Strep Parauberis Edwards

3/23/26Dump Strep Parauberis Inulin

3/23/26Dump Strep Parauberis Edwards

3/6/26Flush Strep Parauberis Inulin

3/6/26Flush Strep Parauberis Inulin

3/6/26Flush Strep Parauberis Inulin

Chasing 
Streptococcus uberis 

in flush water



Chasing 
Streptococcus uberis 

on teat-ends
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Where do we go from here?



Barn Evaluation



Environmental Assessment

• Walk through of all pens including prefresh and dry
• Record the following:

– Stall cleanliness
– Bedding level
– Cow positioning in stall
– Areas of manure accumulation



• Cow positioning was  good with  89% of the 786 cows that we scored positioned correctly although there is 
variation by pen and within pen by row of stalls. 

• Stall cleanliness is good with 96% scored as clean. 

• Bedding levels showed 100% of the stalls having adequate bedding. 

Lactating Cow Environment



Dry-Off Procedure Assessment

• Watch all employees who perform the dry-off procedure
• Score with an OSCE type score sheet
• Observe how cows are sorted, where dried off, and when 

they were milked last 



Future Plans 

• We will keep you on the schedule for approximately every 4 months to perform 
this type of analysis. This provides you and all your advisors an excellent set of 
data that can be used to evaluate changes that are made and also assess the 
progress toward the goal of better milk quality. 

Discussion topics

• Calf hygiene audits?

• Flush water culture?

• Dry teat swabs and culture?



Thank you

Mike Zurakowski, DVM
Quality Milk Production Services

Eastern Laboratory
Cobleskill, New York
MJZ6@Cornell.edu

Ruby-2023

mailto:MJZ6@Cornell.edu


An Online Approach

Microbiologist Approach 
to Mastitis

Using On-farm and In-clinic 
Mastitis Pathogen Detection 

Systems Mike Zurakowski, DVM
Quality Milk Production Services

Eastern Laboratory
Cobleskill, New York
MJZ6@Cornell.edu

mailto:MJZ6@Cornell.edu


Objectives

• Why should we detect pathogens?
• It all starts with a good sample.
• Setting up a lab-things to consider
• Most common question with clinical mastitis-What should I do?
• Extending pathogen-based management reach through online 

education
• Other mastitis detection systems



Pathogen-based 
Management Decisions for 

Clinical Mastitis
Why consider this?

• Save money on treatment tubes and labor
• Decrease risk of antibiotic residues in the 

tank
• Public health/consumer concern
➢Someone tells you that you have to
➢Mitigate risk of antibiotic resistance

  Sell more milk

Make More Money

 while not compromising animal health



Economic comparison of immediate blanket treatment 

versus a delayed pathogen-based treatment protocol 

for clinical mastitis in a New York dairy herd
M. Capel, DVM1; D. V. Nydam, DVM, PhD2; A. Vasquez, DVM2; S. Eicker, MS, DVM3; 

1Perry Veterinary Clinic, Perry, NY 14530
2College of Veterinary Medicine, Cornell University, Ithaca, NY 14853

3Valley Ag Software, Tulare, CA 93274

Significance: 

The use of culture-based therapy to guide the treatment of 

clinical mastitis resulted in reduced treatment costs, increased 

volume of saleable milk, and allowed for a 67% reduction in 

IMM antimicrobial use with no impact on therapeutic success 

resulting in an increase in cash flow of over $30,000 per 1000 

cows. 



Pathogen Based Mastitis 
Management Farms Across 

New York

Approximately 138,000 cows 
~20-25% dairy cow population

Adirondack 

Mountains

Catskill

Mountains



Limitations to pathogen-based 
mastitis management

• Good quality samples
• Movement of samples to the lab
• Ensuring farms are properly using culture results



Good Cultures Start With a Good 
Sample

https://www.milker-training.com/english

https://www.milker-training.com/english
https://www.milker-training.com/english
https://www.milker-training.com/english


On-line Training Modules

https://www.milker-training.com/english

https://www.milker-training.com/english
https://www.milker-training.com/english
https://www.milker-training.com/english






Sources of contaminants in milk samples

• Teat canal
• Teat orifice
• Teat lesions
• Udder skin
• Sampler’s hand
• Cow environment
• Laboratory?



Setting Up and Maintaining an On-Farm 
and In-Clinic Culture Program

healthtech.dtu.dk

2-3 dedicated people
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A clean dedicated space

A bright light source



https://www.vet.cornell.edu/animal-health-diagnostic-center/supplies

On-farm Culture Supplies
https://www.vdl.umn.edu/submission-

guidelines/packing-shipping/supplies
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https://www.vdl.umn.edu/submission-guidelines/packing-shipping/supplies


https://www.vdl.umn.edu/services-fees/udder-health-

mastitis/farm-culture

Spanish: https://drive.google.com/file/d/1VsE-4v_DO_7aJlo3YtJ5V1sCE9dRkkSD/view

https://vdl.umn.edu/laboratories/laboratory-

udder-health-luh/minnesota-easyr-culture

English: https://drive.google.com/file/d/1Nno-yw1qzmKXo_CYIVVl3xh1JEsZga4K/view

https://vdl.umn.edu/laboratories/laboratory-udder-health-luh/minnesota-easyr-culture
https://vdl.umn.edu/laboratories/laboratory-udder-health-luh/minnesota-easyr-culture
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https://drive.google.com/file/d/1Nno-yw1qzmKXo_CYIVVl3xh1JEsZga4K/view


Quality Assurance 

• Sampling
• Submission
• Media
• Inoculation
• Incubation
• Confirmation



Quality Assurance 

• Sampling
• Submission
• Media
• Inoculation
• Incubation
• Confirmation



Media Quality Assurance

6 months old



Processing  
Quality Assurance



Sample Submission

Ship Monday-Thursday



Label bottom of 
plate with cow 
identification, 
date, & time

Inoculating Culture Media



• Partially open plate

• Swab milk onto plate

Inoculating Culture Media



Inoculation 
Patterns



Incubate at 37oC

Incubating Culture Media



How do we know if 
conditions are appropriate 

for bacterial growth? 

Incubation Quality Assurance



•After 18 – 24 hours, 
set-up tests
•After 48 hours, final 
identification

Interpreting Culture Media



Dispose of 
contaminated 
waste properly

Inoculation Quality Assurance

Specific Case Examples (2023-2025)
•$100,000 - $125,000+: Various firms were fined in 2024-2025 for non-compliance with hazardous waste disposal, 
including penalties for failing to comply with environmental protection orders.
•$13,000 - $17,500: Lower, yet substantial, fines for smaller-scale illegal storage or transport violations.



Which Mastitis Detection 
System  Should You Use?



Sample Mastitis Management Protocol 
(from herd veterinarian)

Based on Milk Culture Results: Contagious, Environmental, and 
Other Pathogens

Clinical Mastitis

High SCC cow of interest or DHI test

Culture affected quarter(s) in clinical cow

Culture CMT (+) quarter(s) for High SCC cow

• Enter culture event in Dairy Comp & place sample in the refrigerator 

• Place cow in Pen 10 and await culture result

• Treat systemically as needed 

No growth

Yeast

T. pyogenes

Pseudomonas

Pasteurella

Keep in hospital 

pen until milk is 

normal

Move to Pen 1 and monitor

History of mastitis 

within the past 14 days

No history of mastitis 

within the past 14 days

Treatment 

protocol

Strep ag

Strep species

Staph species

Lactococcus

Strep dysgalactiae

Strep uberis

Enterococcus

Check meat 

withholding date 

and cull cow as 

soon as possible

Staph aureus

Mycoplasma

Prototheca



NMC 
Method



Mastitis Pathogen 
Confirmatory  Methods
Mastitis pathogens can be identified by:
• Morphology

colony characteristics on blood agar 
and selective media

• Microscopic observation
• Gram stain
• Wet mount preparations

• Testing biochemical characteristics
• Enzymes reactions 

(catalase, oxidase, decarboxylase, 
etc.)

• Fermentation of sugars 
• Immunological tests
• MALDI-TOF



https://www.youtube.com/watch?v=0jeFpX

HZ8W0&list=WL&index=1&pp=gAQBiAQB

MALDI-TOF

https://www.youtube.com/watch?v=0jeFpXHZ8W0&list=WL&index=1&pp=gAQBiAQB
https://www.youtube.com/watch?v=0jeFpXHZ8W0&list=WL&index=1&pp=gAQBiAQB


What question are you trying to 
answer?

What do I do with this case of mastitis?

No Treat (No Growth) Treat (Growth) 



Bi-Plate Sample Mastitis Protocol 
(from DVM)

Based on Milk Culture Results: Contagious, Environmental, and Other Pathogens

Clinical Mastitis

High SCC cow of interest or DHI test

Culture affected quarter(s) in clinical cow

Culture CMT (+) quarter(s) for High SCC cow

• Enter culture event in Dairy Comp & place sample in the refrigerator 

• Place cow in Pen 10 and await culture result

• Treat systemically as needed 

No growth

Pasteurella

Keep in hospital 

pen until milk is 

normal

Move to Pen 1 and monitor

History of mastitis 

within the past 14 days

No history of mastitis 

within the past 14 days

Treatment 

protocol

Growth



Bi-Plates

Factor Media

MacConkey MediaGram-negative

Gram-
positive



What question are you trying to 
answer?

What do I do with this case of mastitis?

No treat Gram-negativesTreat Gram-positives



Bi-Plate Sample Mastitis Protocol 
(from DVM)

Based on Milk Culture Results: Contagious, Environmental, and Other Pathogens

Clinical Mastitis

High SCC cow of interest or DHI test

Culture affected quarter(s) in clinical cow

Culture CMT (+) quarter(s) for High SCC cow

• Enter culture event in Dairy Comp & place sample in the refrigerator 

• Place cow in Pen 10 and await culture result

• Treat systemically as needed 

No growth

Pasteurella

Keep in hospital 

pen until milk is 

normal

Move to Pen 1 and monitor

History of mastitis 

within the past 14 days

No history of mastitis 

within the past 14 days

Treatment 

protocol?

Gram-positive

Strep ag

Strep species

Staph species

Lactococcus

Strep dysgalactiae

Strep uberis

Enterococcus

Staph aureus

Staph species

T. pyogenes

Corynebacteria

Yeast

Prototheca

Gram-negative

E.coli

Klebsiella

Serratia

Enterobacter

Citrobacter

Pseudomonas

Proteus

Prototheca

Growth

Contaminated sample



Tri- plates

MacConkey Media

Gram-negative

Gram-positive
FocusFactor

Factor Focus

MacConkey Media

Streptococcus sp.



What question are you trying to 
answer?

What do I do with this case of mastitis?

No treat Gram-negativesTreat some Gram-positives
Treat Streptococci



On-farm Milk Culture
• Timely decision-making for treatment or not

• 24 hour results catered to treatment protocols

– No growth/growth

–  Gram+/-

• 78% PPV, 96% NPV (McCarron et al)

– Streps, Staph, Staph aureus +/- 

~$2.00-$4.00 + labor + supplies + equipment + training

$31.50/pk 10 $20.00/pk 10 

$39.99/pk 10 



Tri-plate Sample Mastitis Protocol 
(from DVM)

Based on Milk Culture Results: Contagious, Environmental, and Other Pathogens

Clinical Mastitis

High SCC cow of interest or DHI test

Culture affected quarter(s) in clinical cow

Culture CMT (+) quarter(s) for High SCC cow

• Enter culture event in Dairy Comp & place sample in the refrigerator 

• Place cow in Pen 10 and await culture result

• Treat systemically as needed 

No growth

Pasteurella

Keep in hospital 

pen until milk is 

normal

Move to Pen 1 and monitor

History of mastitis 

within the past 14 days

No history of mastitis 

within the past 14 days

Treatment 

protocol?

Strep organisms

Strep ag

Strep species

Staph species

Lactococcus

Strep dysgalactiae

Strep uberis

Enterococcus

Prototheca

Gram-negative

E.coli

Klebsiella

Serratia

Enterobacter

Citrobacter

Pseudomonas

Proteus

Prototheca

Growth

Staph organisms

Staph aureus

Staph species

T. pyogenes

Corynebacteria

Yeast

Prototheca
C
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Culture Interpretation Pathogens 
at 24 hours

Observation of colonial characteristics 
after 18-24h of incubation

• Hemolysis type
• Colony appearance (size, color, texture)
• Odor
                



Culture Interpretation pathogens
 at 48 hours

Observation of colony characteristics again 
after 36-48h of incubation

• Hemolysis type
• Colony appearance (size, color, texture)
• Odor
                Slow growing pathogens:

Prototheca

T. pyogenes

Corynebacteria bovis

Nocardia



On-Farm Culture Training Module
New York Farm Viability Institute

https://bit.ly/m/OnFarmCulturing

English: Spanish:

https://bit.ly/m/CultivosEnGranjas

https://bit.ly/m/OnFarmCulturing








Other Mastitis Detection Systems



Mastatest

https://www.mastatest.com/

https://www.mastatest.com/how-mastatest-works

https://www.mastatest.com/
https://www.mastatest.com/how-mastatest-works
https://www.mastatest.com/how-mastatest-works
https://www.mastatest.com/how-mastatest-works
https://www.mastatest.com/how-mastatest-works
https://www.mastatest.com/how-mastatest-works


AccuMast
https://feraah.com/

https://www.youtube.com/watch?v=nwDU163CNAg

Contact: (979) 213-6470

inquiry@feraah.com

https://feraah.com/
https://www.youtube.com/watch?v=nwDU163CNAg
mailto:inquiry@feraah.com


FutureCow Smart Lab
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Questions? Tie stall carts 
of 

New York

Mike Zurakowski, DVM
Quality Milk Production Services

Eastern Laboratory
Cobleskill, New York
MJZ6@Cornell.edu

mailto:MJZ6@Cornell.edu


How long is long enough?
Longevity and extended 

lactations

Stephen LeBlanc



Reproduction and
its impact on cow survival 

and replacement
Stephen LeBlanc

ADSA Discover conference
October 4, 2004

Nashville, IN

In 2004, a young(ish) professor was invited 
to give a talk:





The major 
reproductive 

disease of dairy 
cattle is semen 

deficiency



In 2023…

• That same professor, embracing his own 
longevity, was invited to give another talk:

Health aspects of 
survival of dairy 
cows





It depends…
on milk and 
pregnancy



How should we measure reproductive 
performance?
• The key outcome is pregnant cows
• We wish to measure the efficiency of making open cows 

pregnant
• Pregnancy rate is the best single measure of current herd 

performance
• Conception risk only tells part of the story
• Most traditional measures (calving interval, herd average days 

open, services per conception) do not accurately measure 
performance



Is there something wrong with our 
cows or our management?
• High metabolic rate is associated with lower circulating 

progesterone & estrogen, and decreased expression of heat
(Sangsritavong et al, 2002; Lopez et al , 2004)

• Severity and duration of negative energy balance are 
associated with delayed ovulation

(Butler & Smith 1989; Butler, 2003)

• BUT – should we feed cows less, or only breed low 
producers?



Is “high” production a problem?

• Biology vs. management effects
• Measured at the herd or cow level?
• High producing cows will be bred more 

times and for longer than low producing 
cows

• Low producing cows will be given fewer 
chances before being culled

• Therefore, high producing cows may have 
longer intervals to pregnancy



Framing the question

• Fertility = the biological capacity for reproductive function
• Cyclicity (ovulation)
• Expression of estrus
• Fertilization
• Pregnancy maintenance

• Reproductive performance = probability, timing, and efficiency of 
pregnancy

• Estrus detection
• Management program compliance
• AI technique

• Prior health interacts with both



Is this the goal?



What is the goal?

• “Breaking” cows is bad because it diminishes
• Welfare
• Social license
• Realizing economic potential

• Quality vs quantity of life
• Environmental impact/GHG footprint

• Per cow
• Per hectare
• Per calorie
• Per kg of protein or essential AA



Is this the right perspective on cow 
longevity?
“A shortened cow lifespan is recognized as evidence of reduced animal 
welfare. The natural lifespan of dairy cattle is approximately 20 years. 
Analysis by DeVries indicates that the economically optimal lifespan 
should be about 7 years of age, but currently in the US it is about 5 years 
of age. Few people would be satisfied to live in a society where the life 
expectancy was only slightly past puberty. As such, this shortened 
lifespan would appear to violate the last of the Farm Animal Welfare 
Committee’s 5 freedoms, which is to have the freedom to express 
normal behaviors.”
Bartlett JAVMA 2025



Career enders

• Non-pregnancy

• Low milk

• Chronic mastitis/high SCC
• Chronic lameness



Premises

• Culling is an economic decision*. Sell a cow when her net 
present value is < an available replacement animal

• * Or a decision to override economic rationale

• Poor health will reduce productive lifespan, but longevity is a 
poor measure of health or welfare

• Ethics and social license require quality of life for cows, not 
quantity

• ‘Metabolic athletes’ live demanding, not distressed lives



Do you have ≥40 kg of milk per 
cow tank average?



Do you have ≥40 kg of milk per 
cow tank average and consistently 
< 20% annual culling?



Do you have ≥ 40 kg tank average and
consistently 20% annual culling?

If not, is it because
a) high production is the result of “pushing” cows 

with the collateral damage of “breaking” cows



Do you have ≥ 40 kg tank average and 
consistently 20% annual culling?
If not, is it because

a) high production is the result of “pushing” cows 
with the collateral damage of “breaking” cows

b)A supply of (on average) genetically superior 
heifers increases selection pressure for 
production and health



Do you have any below-average cows 
in your herd?
• Are there cows in the herd now that you be 
better-off without?

• Chronic lameness
• Repeated mastitis
• High SCC
• Open > 150 d



2023 to … ? plot twist

• > $1500+ beef-on-dairy calves
•  substantial reduction in supply of dairy replacements

•  retention of cows
•  increasing average age of lactating cows

So…
Keeping cows for longer 
a) Is evidence of improving health and welfare?
b)Will increase profits by increasing lifetime production 

per cow?
c) Means more heifers will “pay for themselves”?

Hoard’s April 2026



The relationship of health with survival 
is complex

Disease

Disease

Non-pregnancy

 Milk yield Culling

Death

Disease

Disease

 Milk yield

Culling

Non-pregnancy

Culling



Transition health problems are common
But healthy cows have good fertility

Santos et al RepDomRum 2010

Prevalence

56

27

17

15

16

20

21

12

10

7

3

2

5719 cows in 7 
US herds



Transition health problems are common
But healthy cows have good fertility

Santos et al RepDomRum 2010

Prevalence

56
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Simple associations of health with 
culling
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*

* *

* * * * *

*

Data from Dubuc et al JDS 2011

2070 cows from 6 herds in NY and Ontario
Clinical and metabolic data actively collected
No lameness data



… but this changes when controlling 
for other variables

Multivariable model Culled by 63 DIM Multivariable model Culled by 300 DIM

Not different by parity

Data from Dubuc et al JDS 2011

PLSM RiskVariable
YesNo

0.028%3%DA
0.067%4%Ketosis wk2

<0.01-7% lower odds per 1 kg 
> mean (37 kg)

Milk TD1

<0.01-1% lower odds per 100 > 
mean (281)

SCC TD1

PLSM riskVariable
YesNo

<0.0140%10%DA
<0.0131%14%Mastitis
<0.01-36% lower odds per 1000 kg 

> mean (11,800 kg)
305 projected 
milk TD 3

<0.014%63%Pregnant

<0.01
13%Lact1
26%Lactgp2
28%Lactgp3



Consentini et al Animals 2021
doi.org/10.3390/ani11020301

Health is 
critical no 
matter how 
reproduction 
is managed



Transition health affects fertility even 
with Double Ovsynch

Frenkel et al JDSC 2024

7 y of data from 1 herd in Germany; 15,040 cows; all Double Ovsynch for 1st AI ~ 72 DIM

32 to 60 d
* * *

* **

* *
-10 to -15 
points P/AI



Ewe model - Scaramuzzi et al RFD 2011

Follicular development 
occurs over 2 to > 4 months

Britt hypothesis (1992)



Ewe model - Scaramuzzi et al RFD 2011

Follicular development 
occurs over 2 to > 4 months

Britt hypothesis (1992)
LeBlanc hypothesis (2024)
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Transition health and estrus detection
 Prospective observational study in 2 

commercial dairy herds in Ontario, 
Canada (~450 lactating cows each) from 
May 2019 to April 2021

 Prepartum Holstein cows (n = 1,357) 
were enrolled and examined

 1st AI primarily based on detection of 
estrus by AAM from 50 to 75 d, or timed 
AI thereafter

Bruinjé
et al JDS 
2024



Transition health associations with 
estrus and pregnancy at 1st AI

70% of cows detected in estrus by 75 DIM

- Elevated haptoglobin (HP): ≥ 0.5 g/L at 6 (± 2) DIM
- Hyperketonemia: ≥2 samples of BHB ≥0.9mM (4 DIM) or ≥0.7mM (8, 11, or 15 DIM)
- Endometritis: ≥ 2.4% PMN at 35 (± 3) DIM
- Delayed cyclicity: Acyclic by 49 (± 3) DIM
- BCS loss: ≥ 0.50-point loss from 3 wk prepartum to 9 wk postpartum vs. no loss
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Pregnancy at 1st AI



Postpartum Health & 
Pregnancy Loss

Bruinjé et al JDS 2024

1. RP 2. Metritis 3. PVD 4. Endometritis 
(cytology)



When do you want cows to 
be pregnant?



Ways to lose money 
on reproduction – Simplistic 
view

• Opportunity cost of days open past ~100-120 DIM
• Forgone profit from not having cows spend more of their lifetime in the 

most profitable part of the lactation curve
• Approximately $1-4 cow/day >100 DIM

• Culling of otherwise profitable cows due to inability to get 
them pregnant

• =[(Cost of new heifer – cull price)  remaining proportion of expected 
herd life]



Where does 
the money go?
• Semen
• Labor
• Drugs
• Vet
• Culling

• Calf value
•*MILK check*
Opportunity cost



Days in Milk

Dairy Cow Lactation Curve

Cost

Profit

The objective is to optimize profit/slot/year by maximizing 
the proportion of a cow’s life in the most profitable stage of 

lactation



Show me 
the money

Payback comes from 
1. Marginal milk

• a more productive, nearer-peak cow filling the average slot on the farm
• Reflected in lower herd DIM and increased milk/d per cow in the herd (in fact, 

more milk per slot)
2. More calves
3. More selective culling – as more pregnant cows are produced, tail-end producers can be removed, 

contributing to more milk per slot as herd distribution shifts 
4. Fewer long-DOPN fat cows  better transition

• When pregnancy rate increases 
• Cows spend more of their life in early lactation
• Replacement is likely to be more optimum

• which cows and when



VWP principles
• Economic optimum has been to have cows get pregnant between ~ 85 and 

125 DIM based on maximizing lifetime profit
• Most time spent near peak
• Optimize profit per ‘slot’ per year

• Lower end set by biology (and management – transition health)
• Upper end set by economics - Depends on:

• Milk price
• Milk yield
• Persistency
• Insemination rate and probability of pregnancy/AI
• Health risk at calving
• Calf value

• Practice set by low efficiency of insemination and low probability of 
pregnancy/AI

• Does that change if “100%” of cows are bred by a deadline?
• With up to 50% (?) P/AI?

Controlled trial in NY (Stangaferro et al 2018)
2426 cows – Double Ovsynch then ED and 
ReSynch
First AI at 60 or 88 DIM
 Minimal $ differences over 18 months
 Slightly favors 88 d VWP in Lact=1, 60 d in older



What metric(s) should be used to 
assess whether to extend lactation?
a) Conception risk?
b) Milk per cow per year?
c) Milk per cow per 2 or 3 years? 
d) Milk per expected lifetime?



What metric(s) should be used to 
assess whether to extend lactation?
• Profit per most limiting resource

• Per “slot”
• Stall
• Milking space in the parlor or robots

• Per kg of quota
• Per acre
• Per cubic meter of water
• Per tonne of N or P
• Per tonne of GHG

• Not per cow
• Not per insemination



• Data on 109,374 cows from 60 large 
herds in the US

• Parity group, previous lactation time 
to pregnancy (PDOPN), previous dry 
period length (PDDRY) associations 
with milk, pregnancy, culling to 90 
DIM

• Survivorship bias in the data
• Conclusions:
• Intermediate (conventional) dry 

period length is optimal
• Pregnancy at earlier DIM is 

favourable

Cumulative milk (kg) to 90 DIM



Take-homes

• Culling is an economic decision. Sell a cow when her net 
present value is < an available replacement animal

• Options for longevity follow control of  
• Transition period health
• Mastitis
• Lameness
• Pregnancy rate

• The transition period is to be managed, not to be 
avoided

(unless lactation curves change meaningfully)



Take-homes
• Poor health will reduce productive lifespan, but longevity is a poor 

measure of health or welfare.
• Because it depends on:

• Heifer supply and prices
• Market cow price
• Milk price

• So far, economic models still suggest that calving every 12-13 
months is economically optimal.

• Albeit many of these models do not account for transition risk
• The value of calves is presently a bigger driver than lactation curves

• Good nutrition, cow comfort, and attentive management provide 
the conditions for health,  high production, good reproduction, and 
optimal culling
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Quality Milk Production Services
Wolf Heuwieser 

Using AI to Translate Evidence into 
Farm Action

Use casesUse casesScenarioScenario AI WorkflowAI Workflow

1

2
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Dr. Paul McLoud

Veterinarian in a dairy practice with 
4 vets, 45 yrs old

ChatGPT occasionally for emails and 
summaries, but not an “AI person” 

Hi Doc,

“Some producers treat every 
mastitis case right away. 
Others wait. We are throwing 
out milk, spending money on 
treatments, and still seeing 
repeat cases. 

Can you give us something 
clearer?”

Mike Polan

3

4



5/24/2026

3

Evidence to practice workflow 

Define Farm
Question

Customize for 
Producer

Search 
Literature

Translate for 
Milker

Follow up

Summarize 
paper

Appraise 
evidence

Create Tool

5

6
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Literature searchLiterature search

7

8



5/24/2026

5

9

10



5/24/2026

6

11

12
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What are the next steps?

13

14
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Hey, could you read through the whole paper and give me a 
quick summary, around 200 words? 
Keep it simple and easy to follow, my brain is fried after 
today. 

Just stick to what's actually in the paper, no outside sources.

This invited review explains how dairy farms can use selective 

treatment for clinical mastitis instead of automatically giving 

antibiotics to every cow. The central idea is simple: first assess 

severity, collect a milk sample, use a rapid diagnostic test, then 

combine the result with cow history and SCC records. Mild or 

moderate cases with no bacterial growth, or most gram-negative 

infections such as E. coli, often do not need antibiotics. Gram-

positive cases are more likely to benefit, but chronic cows or 

cows with repeated mastitis may have a low chance of cure. 
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What is evidence-based?

You base your 
decisions on data 
from sound 
studies.

Not (solely) on 
tradition, 
experience, or 
expert opinions.

You base your 
decisions on data 
from sound 
studies.

Not (solely) on 
tradition, 
experience, or 
expert opinions.

This ensures that 
treatments are 
effective and 
safe for your 
clients and their 
animals.

This ensures that 
treatments are 
effective and 
safe for your 
clients and their 
animals.

You make medical 
decisions based 
on the current 
best scientific 
knowledge.

You make medical 
decisions based 
on the current 
best scientific 
knowledge.
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The good thing 
about science is 
that it's true 
whether or not
you believe in it

Neil deGrasse Tyson

So, what do you think of this study? Is it solid? 
And give me a little background on the authors, too, 
like their credentials.
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Meta-
analysis

Expert
1

Case report
2Cohort study

3

Randomized 
controlled study

4
Review

5

6

AI can produce plausible-sounding 
outputs that are deeply flawed. 

Without expertise, users cannot 
distinguish between the two. 
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Expertise still matters with AI

How expertise is shifting

Back
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ImagesImages PromptsPrompts
Milker 

Training
Milker 

Training

Study 
Limitations

Study 
Limitations

VisualizationVisualization

ExpertiseExpertise

ScenariosScenarios SimplicitySimplicity RisksRisks

IdeationIdeationMy PickMy Pick

Getting 
started
Getting 
started

Extract 

Takeaways

Summarize

Text

Generate 

Ideas

Practical AI use cases you can start using today
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Negative Impacts of AI 

Judgment Jobs Privacy
Environ-
ment

Overload Copyright …

Contributions by

Alejandra Zapata, Mike Zurakowski 
Kaitlyn Lutz, Anay Ravelo, 

Tips and resources used in the presentation

https://bit.ly/m/WolfsAI

live on June 2nd
wh13@cornell.edu
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