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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
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On-line Training Modules

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