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Structure

• MQ basics

• Milking Routine

• Milking Machine

• Environmental evaluation



MQ Basics

• Mastitis is a multifactorial disease

• There is no one single solution. We must work
on a Milk Quality Program



MQ Basics

Environment

Milking Machine

Milking RoutineFeeding

Cow Comfort Water Quality

Biosecurity

Treatments
Vaccination

Data Analysis

Milkers Training



MQ Basics

Milk Quality has a very simple basis



MQ Basics
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Environmental Mastitis Chronology

Environment M. Routine M. Machine Immune System Treatments

SUCCESS FAILURE



MQ Basics – 4 main areas

Environment Milking 
Routine

Milking 
Machine Cow



MQ Basics

We work more with people than with cows!
• Organizing labor
• Training on Milk Quality
• Sometimes language is a problem!



MQ Basics

Milk Quality is not a matter of right
answers, it is a matter of right

questions



MQ Basics

1. Who is our enemy?

2. Where is it living in the farm?

3. How does it get the healthy udder?

4. How do we solve the udder infection?



Milking Routine



Milking Routine

1. Goals

2. Steps and timming

3. Products and tools (paper or clothes)

4. Defining a Milking Routine

5. Trainning

6. Evaluation



Milking Routine -Goals

What is exactly the goal of the farm?

• Parlor throughput
• Improve milk quality
• To milk with as less people as possible

THEY WANT IT ALL!!!



Milking Routine

Milking has to be:

• Hygienic
• Fast
• Complete

We need:

• Previous cow cleanliness
• Traffic
• Udder preparation
• Milking Machine settings



Milking Routine

Milking routine starts before to go to the milking parlor!!



Milking Routine- Previous points

Udder cleanliness at parlor entry



Milking Routine – holding area



Milking Routine- Previous points

Cows management at holding pen





Milking Routine – holding area



Milking Routine – holding area



Milking Routine – holding area



Milking Routine – holding area



Milking Routine -Steps

The characteristics of a good milking routine:

• as simple as possible

• as fast as possible

• consistent and repeteable



Milking Routine - Steps

KISS Principle:
 Keep It Simple and Stupid

 Keep It Simple, Stupid

 Keep It Short and Simple 

 Keep It Simple and Straightforward

 Keep It Small and Simple 



Milking Routine - Steps

1. Forestrip

2. Predip

3. Wipe or dry

4. Milking Unit Attachment

5. Awareness during milking

6. Postdip



Milking Routine - Forestrip



Milking Routine - Forestrip



Milking Routine – Why to forestrip

1. Mastitis detection

2. Promote good milk letdown



UDDER PREP PRE LAG TIME

TOTAL ROUTINE TIME

t = 0

60 to 90 s. Per cow

10 a 20 s.

J.K. Reneau (N.M.C.)

40 a 70 s. 

ATTACH



Milking Routine - Forestrip

Source: 
Moez Ayadi, PhD, UAB



Milking Routine - Forestrip



Milking Routine - Forestrip



Milking Routine - Forestrip



Milking Routine - Forestrip

*Armstrong. Gamroth and Smith, Proceedings of the 5th Western Dairy Management Conference, 2001



Milking Routine - Forestrip

Should we consider to forestrip or not?



Milking Routine - Predip



Milking Routine - Predip



Milking Routine - Predip



Milking Routine - Predip

What is the best product for predipping?
• Lactic Acid
• Chlorhexidine
• Iodine
• Hidrogen Peroxide
• Chlorine dioxide
• Hypochlorous acid
• Etc.

Key Points:
 How fast
 Foaming capacity
 Residues
 Price?
 Avoid dilutions...



Milking Routine - Wipe

Towel or paper?



Milking Routine – Towel cleaning

• Washing process at >70ºC
• Dryer (?)
• Towel bact count (?)



Milking Routine - Wipe



Milking Routine – Unit Attachment

 Avoid air admittance as much as possible

 Liners never has to touch the floor



Milking Routine – Unit Attachment



Milking Routine – Liner slips

• Liner slips are a major problem
for mastitis

• Milk impacts



Milking Routine – Liner slips



Milking Routine – Post dip

• As soon as possible

• We may cover at least ¾ of the teat lenght

• Many different products and presentations

• How thick? Film capacity?



Milking Routine



Milking Routine

What is your Milking Routine?
• Double 12
• Double 16
• Double 20
• Double 30
• Rotary parlor



Milking Routine 2x12



Milking Routine 2x16



Milking Routine 2x20





Milking Routine - Trainning

Points to consider

• Milker’s language

• Milker’s skills

• Previous experience with dairy cows



Milking Routine - Trainning

• Define and use very clear protocols. As simple as possible

• Involve them on protocols development and improvement

• Explain WHAT, HOW, WHO, WHEN. And most important, WHY!

• Use videos, pictures, diagrams.. Whatever you can imagine!

• Use the most experience guys as a translators or mentors



Milking Routine - Trainning



Milking Routine - Trainning



Milking Routine - Trainning



Milking Routine - Trainning

www.dairycoach.com



Milking Routine - Evaluation
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Milking Routine - Evaluation



Milking Routine - Evaluation
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Milking Routine – KPI’s
>15Kg add 1 min/3Kg<5 minUnit on time

45-48 acceptable when high yield>50%% milk 2min

>6,5 KgKg milk 2 min

0-15/15-30/ 30-60/ 60-120Partial Flows

No especific numbers. Always increasing

>3,4 Kg/min2XAvg Flow

>3 Kg/min3X

>5 Kg/minPeak Flow

High variation between brands<15% (?)Bimodality



Rotina de Ordenha





Milking Routine - Evaluation

• 3M Cleantrace



Milking Routine - Evaluation
• Swabs from the teat end



Milking Routine - Evaluation



Milking Routine - Evaluation



Milking Routine - Evaluation





MQ Basis

Milking Machine



Milking Machine

Why it is so important?

Last step in milk production process

First point where we have the food

It has an important impact on Milk Quality and Udder Health



Milking Machine

Source: Dr. Andy Johnson



Key Elements – Vacuum pumps

35 scfm + 3 scfm/unit
990 Lmin + 85 Lmin/unit (Mein et al.)



Key Elements – Vacuum pumps



Key Elements – Regulators or VSP



Key Elements – Regulators or VSP



Key Elements – pulsators



Key Elements – pulsators



Key Elements – liners



Mouthpiece
depth



Milking Machine – Liners



Milking Machine – Influence on MQ

We want to have a FAST, COMPLETE and GENTLE milking



Milking Machine – What do we need?

1. Good pulsation Performance



Milking Machine – What do we need?
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Milking Machine – What do we need?

1. Good pulsation Performance

2. Appropiate Vacuum Level



Milking Machine – What do we need?

Low line: 42-44 Kpa

Mid line: 46-48 Kpa

High line: 50-52 Kpa

Key point is vacuum at teat end!!

38-40 Kpa



Milking Machine – What do we need?
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Milking Machine – What do we need?

1. Good pulsation Performance

2. Appropiate Vacuum Level

3. Vacuum Stability



Milking Machine – What do we need?



Milking Machine – What do we need?

1. Good pulsation Performance

2. Appropiate Vacuum Level

3. Vacuum Stability

4. Proper ACR settings



Milking Machine – What do we need?

Recommendations:

• 2x: 400-600 g/min
• 3x: 600-1000 g/min

Dr Andy Johnson

Manual Residual Milk: 200-300 ml



Milking Machine – What do we need?

SCORE 1

SCORE 2



Milking Machine – What do we need?

SCORE 3

SCORE 4



Milking Machine – What do we need?



Milking Machine – What do we need?



Milking Machine – What do we need?



Milking Machine – What do we need?



Milking Machine – Liners maintenance



Milking Machine – Liners maintenance

2500 milkings (Rubber liners)

5000 milkings (Silicone liners)

2500 or 5000

((num cows x num milkings)/ num milking stalls)



Milking Machine - Maintenance

COMPONENTE 1 2 3 4 5 6 7 8 9 10 11 12
control/cambio correas
filtro recirculador aceite
membrana regulador
filtro sensor VRS
válvula antiretorno unidad final
junta colector
pezoneras
entradas aire en el colector
juego de membranas pulsadores
gomas y membranas medidores

• It is absolutely necessary a

maintenance plan

• Liners, milk tubes, pulsators,

ruber membranes, regulator, etc





MQ Basis

Environmental and Cow Comfort Evaluation



Goals

• Fullfill Cow Comfort requirements

• Provide an hygienic area to rest



Cow Comfort Goals



Cow Comfort Goals

Source: Rick Grant, W.H. Miner Agricultural Research Institute, Dairy-cattle



Cow Comfort Goals

• Increase lying time

• Increase ruminating time

• Less stress

• Better health records (reproduction, lameness and mastitis)

• Increase cows’ longevity

• Higher milk yield
• Higher milk solids



Stress reaction
(special acknowledgment to Dr. Antoni Dalmau, IRTA)

• Physiological reaction to external stress factors
• Chronic stress reaction is a problem

• First reaction:
• Catecolamines (adrenaline and noradrenaline)
• Increase cardiac frequency and respiratory frequency
• Increase muscular tone
• State of alert
• Very expensive in terms of energy cost



Stress reaction
(special acknowledgment to Dr. Antoni Dalmau, IRTA)

• Second reaction:
• Cortisol
• Provide energy to the stress reaction system 

• Glicolysis
• Lipolysis
• BCS loss

• Disconnect other functions :
• not crucial for our live: reproduction
• expensive functions: immune system



Stress reaction
(special acknowledgment to Dr. Antoni Dalmau, IRTA)

• Chronic stress consequences:

• Reduced reproduction performance

• Depressed immune system

• Health problems (mastitis and lameness)



Cow Comfort Areas

• Heat Stress

• Density

• Resting area (freestalls and open yards)

• Ventilation

• Other facilities design

• Floors

• Milking time comfort

MAINTENANCE



Cow Comfort Areas

“Let the cows tell you

what’s going on”
Dr. Chuck Guard, Cornell University



Cow Comfort – Heat Stress



Cow Comfort – Heat Stress



Bedding management goals

Cow
clean

dry

comfortable

Bacteria
cold

thirsty

hungry



Bedding management goals



Bedding management goals



Bedding Systems

• Open yards
(or bedded pack pen)

• Freestall



Resting area - Freestalls

Source: https://thedairylandinitiative.vetmed.wisc.edu/



Freestall design



Freestall design



Freestalls



Freestalls



Freestalls



Freestalls



Freestalls



Hygiene



Hygiene



Hygiene



Hygiene



Bedding material - sand

• Inorganic material

• Some problems:

• Availability

• Cost

• Manure management

• Field impact

• Take care with recycled sand



Bedding material – compost (DMS)

• Sources:
• Manure solids separator

• Dry cows or heifers bedding



Bedding material – compost (DMS)

• Dry Manure Solids production:

• Direct from solids separator (green bedding)

• Natural composted manure

• Mechanically dried manure

• Air injectors

• Drying trommels



Bedding material – compost (DMS)

• Dry Manure Solids production:

• Direct from solids separator (green bedding)

• Natural composted manure

• Mechanically dried manure

• Air injectors

• Drying trommels



Bedding material – compost (DMS)



Bedding material – compost (DMS)



Bedding material -sawdust

• Source of material

• Storage control

• Main problems with Serratia, E.coli or

Klebsiella



Bedding material - straw

• Particle size

• Daily maintenance

• Calcium daily (0,5-0,8 kg/day)

• Mixture straw + calcium + water

• Main problems with Strep uberis



Bedding material - matresses



Bedding material - matresses



Bedding material - matresses

• Brush them at each milking time

• Add drying material 

• Different options:

• Hard rubber

• Chopped rubber

• Latex

• Water matresses



Info Source

• https://thedairylandinitiative.vetmed.wisc.edu/



Environment Evaluation



Environment Evaluation



Environment Evaluation

https://4d4f.eu/sites/default/files/SOP%20cow%20comfort_Feb2019%20v2.pdf



Environment Evaluation



Time Lapse camera



Environment Evaluation



Environment Evaluation



Summary

- Make yourself the right questions and you will find the right answers

- No great secrets on Milk Quality. Use your common sense. 

- Everytime in trouble, go to the basis

- Take care of the four legs of the chair. They are equally important!

- We work more with people than with cows

- Not only control the pathogen, also reinforce the immune system of 

the cow



Bedankt!!

qllet@qllet.com
www.qllet.com

@q_llet


