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Status and Risk factors 
Predominantly Lely and VMS studies



Milk Quality in Automatic Milking Systems 
Milk Quality before and after introduction of an 
automatic milking system

Conventional milking Robotic milking

2X milking 3X milking Before After

BMSCC (103/ml) 181 175 175 190

Bacteria count (103/ml) 8 8 8 12

Freezing point (oC) -0,520 -0,521 -0,521 -0,516

Fatty acids (meq/100 g fat) 0,44 0,54 0,41 0,59

de Koning 2010

Current data from SE, DK, NL and NO higher than conventional
Cell counts 20 – 30 (103/ml)
Bacteria count ≈ 8 (103/ml)



Differences Automatic vs Conventional Milkings

• No overmilking

• Lower risk for cross flow between teats

• Cleaning of teat cup liners and adjacent milk tubes after each 
milking (inside and outside) 

• Still higher cell counts..

• SO WHY higher SCC?

Milk Quality in Automatic Milking Systems 



Milk Quality in Automatic Milking Systems
Risk Factors associated with High Cell Counts

• Dirty teats and thighs

• Contaminated cubicles due to overstocking 

• Sparse adding of bedding

• Cows lying in alleys

• Poor claw status

• Large variation in milking intervals 

• Refraining from automatic cleaning 3 X per day 

• Transfer of pathogens from teat cleaning device

• Post milking teat disinfection failure

• Delayed replacement of teat cup liners

• Inaccurate cleaning of teats 

• Low performing mastitis detection

Van der Horst and Ouweltjes (2003), Knappstein et al., (2004), Hovinen and coworkers (2005), Dohmen et al., 
(2010), Hovinen and Pyörälä, (2011), Mollenhorst et al., (2011). Bennesgaard and Katholm, (2014) 



Milk Quality in Automatic Milking Systems
Risk Factors associated with High Bacterial Counts

• Delayed replacement of teat cup liners and teat cleaning brushes
• Poor status of the teat cleaning devices and system
• Delayed change of milk filters
• Inadequate hygiene of the teat cups 
• Low cleaning temperatures
• Less than 3 cleanings per day with even intervals
• Delayed / Manual cooling 

• Less than 2.5 milkings per day
• Not selecting cows for robot acceptance and udder health
• Teat cleanliness  

• Contamination of cubicles, 
• Overstocking and lying in alleys, 
• Fresh bedding material < twice per day and moderate/poor condition 

of bedding material
• Moderate/poor status of hoof claws.

de Koning et al., (2002), Van der Horst and Ouweltjes, (2003), Knappstein et al. (2004), 
Reinemann et al., (2004), Benfalk and Gustafsson (2004), Rasmussen et al., (2006), Sundberg et al (2013) 



Milk Quality in Automatic Milking Systems
Risk Factors associated Free Fatty acids and Freezing 
Point

Increased FFA content comparable to high-line milking systems due to:

Increased milking frequency

Short and irregular milking intervals. 

Greater air intake during milking 

Delay between the pumping of raw milk and cooling 

Incorrect settings for cooling, risk for freezing of milk in the bulk tank

Cleaning water left in in tubes and tank decrease freezing point

Abeni et al., (2005) , Wiking et al. ( 2005), Rasmussen et al., (2006)



Milk Quality in Automatic Milking

Status and Risk factors 

To be successful with Milk Quality
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• Annual running time of an AMS corresponds to 500 000 km 
for a car at the speed of 60 km/h! 

• Preventative service programs are strongly recommended

• Every 4 months, check vacuum levels, pulsator performance 
and wear parts

To be Successful with Milk Quality
Preventive Maintenance – Quality Assured and 
Regular



To be Successful with Milk Quality
Prevention is key - Cow and Herd Management 
Routines of Pivotal Importance 

• AMS is a judge of management skills

• As the cow and the machine are expected to do most of the hard 
work, we need to prepare them even better than “before”.

• Farmers shall be able to set up structured working routines

• Managing barn, environment and the cows are top priorities. 

• Excellent bedding management

• Clean alleys and holding areas

• Shaving udder hair

• Udder conformation 

• Clear fetching routines



To be Successful with Milk Quality
Prevention is key - Udder and Hoof Cleanliness maximum 
10% scoring 3 and 4

Source: UGCN the Netherlands



To be Successful with Milk Quality
Prevention is key - Keep the lying area 
and ‘highways’ clean and dry

• Clean aisle = clean bedding

• Clean bedding = clean udders

• Clean udders = lower risks

• Improves udder health

• Improves hoof health

• Cows walk better

• Increased milking frequency 

DeVries 2012



To be Successful with Milk Quality
No Room For Short Cuts – Milking station
Structures working routines
Ex. Checkpoints Twice/day
Look and listen for anything abnormal
Check

Milking vacuum level
VMS cleaning monitor

Bulk Tank Temperature Display
Detergents, teat dips and vacuum pump
oil

Change
Milk filter (3 times daily) Air purge valve filter (and clean weekly)

Clean the robot manually (in- and 
outside) 

Camera
Teat cups
Milk hoses (“Magazine”)
Manger
Floor

Air-inlets
Gripper
Rear plate
Milk room
Milk tubes

Supervise incomplete cows milking and check station performance during
attachment, teat preparation and post milking teat disinfection. Adapt teat cleaning to
cow´s teat cleanliness conditions.

Check computer
Milking and feeding results
Milkings last 24 hours report                                
Cow statistics report                                             
Feed dispenser operation

System Statistics report
Alarm list report
Customized herd management reports



To be Successful with Milk Quality
Computer-based management by exception examples 
of Key performance indicators

Milk Quality Performance         Goal           Take Action
MDi per cow/day <1.4 >1.7

Cow monitoring
Milking intervals <12 hrs >12 hrs

Cow monitoring
Conductivity < 6.0 >7.0

Cow monitoring
SCC <150000 >200 000

Manually, OCC
SPC <10 000 >40 000

Manually
Staph aureus negative Positive

Manually

Cow traffic and Milking performance

Fetch Rate Free flow <10% >15%
Report - Animal traffic - Cows to fetch

Fetch Rate Guided cow traffic <3% >5%
Report - Animal traffic - Cows to fetch

Time per milking 6:30 to 7:00 min >7:30 min
Report - Devices - System Statistics

Harvest Flow Avg/VMS >4.28 lbs/min <3.5 lbs/min
Report - Devices - System Statistics

Kick Offs/VMS/Day <5% >10%
Report - Devices - VMS Milkings last 24 hours

Incompletes <5% >10%
Report - Devices - VMS Milkings last 24 hours



To be Successful with Milk Quality
Computer- based management by exception on 
individual cow, station and herd level

Individual Cows
• Long milking intervals
• Mastitis – notifications
• Abnormal milk
• Cows first week after calving
• Overdue and incomplete cows 
• Cows with high activity
• Cows with milk production and/or feed deviation

Station performance
• Review alarm list
• Check milking vacuum level.
• Check Bulk Tank Display Temperature
• Check VMS cleaning monitor
• Do you need to change liners or short milk tubes soon? 

Herd performance
• Milking and feeding results
• Milkings last 24 hours report
• Customized herd management reports



To be Successful with Milk Quality
Computer-based management by exception 
USE Alarm List from software

Custom Action ListAction ListFarm Overview



Milk Quality in Automatic Milking
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Trouble shooting – Somatic cell counts

Areas for trouble shooting

Mastitis-Causing Pathogens

Mastitis management – avoid spreading

Barn and cow status

Cleaning intervals – routines

Farm Management

Technical performance of milk station

Incomplete milkings

AMS system settings

Cow settings



Trouble shooting – Somatic cell counts
Cow monitor - Action levels!

Cow monitoring

• % of cows with av. MI >12hr

• % of cows with conductivity >7

• % of cows with Mdi >1.4

• Incompletes re-milked ..x/day

• BMSCC

• Bulk Milk bacteria

Aim

<5%

<5%

<5%

2x/day

< 200 000



Are there visual clinical signs*?
(clots, redness, heat, swelling, hardness)

Trouble shooting – Somatic cell counts
Implement mastitis SOP based on Cowmon

Bact. culture & 
Antibiotic treatment

Still attentions
for 2 days? 

False AlarmIncreased SCC 
or - CMT 
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Trouble shooting – Somatic cell counts
Generally – Avoid spreading of pathogens

• 3 Cleanings per day

• Clean all devices in contact with the udder and teats manually 
with soap and a bucket of water twice daily

• Teat cleaning devices should be checked cleaned/sterilized 
according to recommendations



Trouble shooting – Somatic cell counts
Generally - Daily check of performance of spray 
coverage

• Post milking teat disinfection the most cost efficient mastitis 
prevention there is.

• Use the brand approved post milking teat disinfectant



Trouble shooting – Somatic cell counts
Teat End Conditions - What to check?

• Milking system settings

• Pulsator performance

• Automatic take-off settings

• Is the correct liner being used for the job

• Are teats frost bitten?

• Are teats physically injured?

• Are chemicals being used in the stalls that might damage skin?



Trouble shooting – Somatic cell counts
Fast and accurate action is the key!

• Resolve problem cows before starting up the robot

• Monitor somatic cell count continuously and act directly

• Monthly Bulk tank PCR or culture first  before and 6 months after 
installation and when BMSCC exceeds 200 000



Trouble shooting – Somatic cell counts
Focus of actions depending on problem

• Contagious bacteria (S. Aureus and Str. Agalactiae and Mycoplasma
= Milking related infections)

• Focus on teat spray and a good iodine spray
• Intensify extra daily cleanings of cluster and surroundings
• SBF in VMS
• Good liner fit and quality
• Segregation of healthy and non healthy cows (1+1 VMS than 2 in one 

group)
• Reduce risks for spreading by early dry off or cull

• Environmental bacteria (Str. uberis, E-coli, Klebsiella and 
Enterococcus = Environmental infections)

• Clean cows, cubicles and alleys
• Regular and correct cleaning of VMS installation
• Increased teat cleaning time of teats and focus on teat spray
• Secure balanced and well mixed feeding
• Cow comfort - Claw trimming and treatments 



Trouble shooting – Somatic cell counts
DNA Diagnostic one example



Trouble shooting - Total bacterial counts 

Areas for trouble shooting

Cleanings and filter change frequency

Cleaning parameters

Cooling parameters

Barn and Cow status

Milk transport and filtration

Technical performance of milk station

AMS system settings

Water quality



Trouble shooting - Total bacterial counts 
Frequency of cleaning and filter change

• System cleaning with an interval of 8 h and 3 times a day! 

• Rinsing following idle time > 20 min

• Filters exchanged before cleaning and equipment manually cleaned 
before reintroduced



Trouble shooting - Total bacterial counts 
Cleaning parameters

• Check the for cleaning alarms and cleaning temperature start at 
175 oF / 80 oC and stay above 140 oF / 60 oC for > 5 min. Final 
temperature >113 oF / 45 oC

• If lower temperature check:
• Temperature settings
• Hot water supply and water boiler capacity and status

• Check tank cleaning including visual inspection

• Quality detergent and sanitizers used at correct concentration and 
well stocked and stored. Reduced temperature detergent?



Trouble shooting - Total bacterial counts 
Cooling parameters

• Is the milk tank compatible and being 
controlled and monitored by the software 

• Length of transportation pipes?

• Shape and type of tank accommodated 
to small volumes?

• Pre-cooling is recommended.

• Goal is to be below 4 oC within 2 hours



Trouble shooting - Total bacterial counts 
Barn and cow status

• High hygienic standard everywhere and every day!

• Different technologies for teat cleaning before milking have been 
reviewed and studied several times. (Hahn 2014, Reinemann 2004)

• Cleaning performance similar

• For the eye mostly satisfactory - Is that sufficient?

• Not if the udder and teats are dirty!

• Are the cows and udders clean enough?



Milk quality in Automatic Milking 
DeLaval recommendations

• A keen taste for regular routines and cow management, 
using the information provided by the robot software 

• Clean water supply

• Enough hot water volume

• 3 Cleanings per day

• Milk filter exchanged 3 times per day

• Quality detergent and sanitizers (and well stocked)

• Regular system maintenance and service done on time

• Clean robot and surroundings

• Clean cows (good barn management) with shaved udders

• Cooling system adapted to the realities of AMS (low milk 
flows after tank cleaning, buffering or instant cooling)



“Automatic” does not mean that the role of
competent staff would in any way be diminished
Hovinen (2011, J. Dairy Sci.)

Thank You!


