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Highly industrialised dairy industry
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Average Herd size in Denmark
132 cows in 2011
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Denmark leding in AMS in the world
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Denmark Finland Island Norwey Sweden
Nordic

Countries

Cows in AMS (%) 26,2 12,4 25,1 14,5 19,9 20

Milk fromAMS (%) 26,9 14,1 26,4 17 22,3 22

AMS box/herd 2,34 1,22 1,2 1,03 1,53 1,58
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Organic herds  10% 10 % of milk
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Denmark
17 %

Sweden
21%

UK
25%

Holland
4%
Finland
4%
Germany
6%

Valua markets
12%

Growth markets
11%



EU – and milk quality
Nr 853/2004 of 29 april 2004

From animals with no infectious diseases that
can be transmittet to humans via milk
Healthy animals specially no genital diseases
with discharge, enteritis with diarrhea or mastitis

Total bacterial count TBC < 100.000 bacteria/ml
Geometric mean in 2 months
At least 2 samples pr week

Somatic Cell Count SCC < 400.000 cells/ml
Geometric mean in 3 months with at least 1 sample pr 
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Danish Dairy quality TBC

- 30.000 +1%

31.000 - 50.000 0%

51.000 - 200.000 - 4%

200.000 - -10%
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Danish Dairy  quality SCC

- 200.000 +2%

201.000 - 300.000 +1%

301.000 - 400.000 - 0%

401.000 - 500.000 -4%

501.000 - -10%
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Denmark and infectious diseases

Free of
Foot and Mouth
Tb
Brucelosis
IBR
BVD (7)

Salmonella (2014)
Johnes ? 
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Danish bulk tank somatic cell count
1897 - 2011 
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Bulk Tank Milk SCC  
geometrisk somatic cell count pr week
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Danish total bacterial count
1996 -2011
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BTSCC and herd size
Sept. 2010 – Aug. 2011
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Our milk – a pure pleasure

Goals

Bulk tank SCC <150,000
Bulk tank TBC <5,000
Antibiotic recidues 0
Mastitis therapy 50% reduction
Dry cow therapy low increase
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Start of Campain - May 26, 2010
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Short messages in journal 
handout from trunk
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Change of attitude

Farmers are highly modern food producers
Therefore

Milk quality must be better
Low SCC
Low TBC
No recidues in milk
Low mastitis with high animal welfare
Reduction in medicn used for cattle
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Low SCC

Good milk quality lower than 150,000
Fighting the attitude that just below payment
border at 400,000, 300,000 and 200,000 is OK
Every reduction in SCC is money
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Mastitis treatments
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Dry cow therapy
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Drug distribution in Denmark

Reduced profit on medicine in1995 
• Used by vets max 10%
• Distributed max. 5%

No herd health regulation

Medicin can be distributed to calves < 1 year
• For re-treatments of cases within 5 days
• Diagnosed and started by a veterinarian



Herd Health agreements cattle
1994 – March 2011
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Heard health regulation in Denmark 1995
Old Herd Health regulation now modul 1

12 visits each year 20-40 days

Medicin for re-treatments 5 days cows > 2 year

For cattle less than 2 year, Herddiagnosis diarre and lung

drugs from Drugstore - 35 days reordination
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Herd Health visits modul 1
Old Herd Health regulations - monthly visits

Evaluate registrations of herdsman/veterinarian 
since last visit.

Clinical evaluation - all stables, herd status in 
relation to production. 

Evaluate a few key data on production. 
Deaths, medicine, production, zoonoses, slaughterhouse 
findings and maybe other data

Identify problems by analyses of observations at the 
herd visit - production and health data.

A written report.
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Focus area All herds

Animal welfare – farmers have to follow code of 
practice. Veterinary audit all areas yearly

Dead cattle

Medicine

Risk-based control by authorities
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Obligatory Heard Health – july 2010 
All herds more than 100 cows



Obligatory herd health
Module 2 - weekly visits 52/26/18 

Animal welfare

1. Relevante data medicin, death and slaughter house
2. Results from audit of the herdsmans code of 

practice program 
3. General welfare in all stables, evt. cattle on pasture
4. Evaluate possible influence of deficiencies on

welfare - feeding, climate, stable and production.
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Obligatoric Heard Health
New Herd Health regulation now modul 2    52/26/18

Medicine
Farmer can start treatment of all Herd diagnosis

diagnosed by the vet in the herd erlyer
appering regular basis
defined by specific symptoms
drugs from drugstore 
35 days reordination

Farmer can use iv. calcium and iu. uteritoria after day
course and 5 practical tranings and registration
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New Herd Health regulations 
Module 2 - weekly visits 

Clinical examination of all risk animals:
5-19 days after calving
0 - 40 days before expected calving (dry off)

Udder, vagina/uterus, body condition, CMT 

New calves 5-19 days, navel palpation
Cattle treated by the herdsman 
Registrations since last Herd Health visit
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CMT 1 – 5 
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Vagina / Uterus 1 - 9
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Body condition score 1 – 5 
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Ketosis 1 – 5 (urin or milk ) 
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Ketosis

2. april 201255...|



Faecal examination 1 - 9
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Legs
Hock 0- 4 lamenes 0 - 9
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Clinical registrations
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Clinical registrations
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Voluntary treatment regulations
May 2008, authorities, vet organisation, farmer orga nisation and research institute
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Special mastitis regulations

Mastitis therapy
All cows treated with other antibiotics than
simple penicillin 
milk sample investigated by culture or PCR

Dry cow therapy
All cows for dry cow therapy has to have a 
positive reusult of infection in a milk sample from 
at least one quarter either by culture or PCR
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Conclusion - Danish milk quality campain

Clear goals – clean milk – low BTSCC and TBC

Veterinary regulation and treatment protocols

Reduction of therapy in lactation 10%

Increase in DCT 26%

Reduction in 3+4 gen cefalosporines tubes 66% i 3 years
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28 march 2012
Pärnu, Estonia

Dip. ECBHM
Jorgen Katholm
Denmark

Mastitis prevention program
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Surveliance Bulk tank milk by PCR – Pathoproof
SCC at each delivery and payment after SCC
Surveliance Cow SCC DHI sampling
Use og individual cow DHI sampling and PCR 

CNS what to do
Staf aureus -
Strep uberis -
E.coli / klebsiella -
Strep agalactiae -

Mastitis prevention program
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All data ind Danish cattle database
DHI – individual cow results

Percent new 
and chronic
infected

Bulk tanks SCC 
by week

Individual cows
SCC
SCC index last 6 
control date
% the cow SCC 
accounts of of
tank SCC
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Key – figures from database

Herd
Animal numbers

Milk production

Meat production
Data slaughter

Diseases + death
Cows

Reproduction

Milk quality
TBC
SCC

Diseases +death
Uoung animals

Herd
Animal numbers
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Standard Operating Procedures - Milking



PCR - Polymerase Chain Reaction
Opkoncentration af DNA i prøven

No need for live bacteria

Ct-værdi: lower means more gen in sample



Bulk tank PCR 
results for 
farmers

Ct value for the 
different
bacteria end 
results of the 
last 5 testings



How to use
result

For prophylactis
actions

Is bacteria
udder or 
environment
related







Streptococcus agalactiae positive herds

År Antal
PCR 

B-positive
Culture

B-positive

2009 4258 301 (7,3 %) 198 (4.7 %)

2010 4093 271 (6,6 %) 141 (3.4 %)

2011 3921 244 (6,2%)
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PCR - % negativ bulk tank samples 2009 - 2011Bakteria 2009 2010 2011

Staf. aureus 9 19 34

Staf. spp 0 1 1

Beta-lactam 22 23 36

Str. agalactia (B) 93 93 94

Str. dys 14 20 28

Str. uberis 5 10 53

C. bovis 10 17 32

Enterococcus 22 33 46

E. coli 39 59 66

Klebsiella 87 83 87

S. macescens 98 99 99

A.pyo/P. ind 37 38 58

Mycoplasma bovis 98

Mycoplasma spp 88

Alger 99,6

Gær 19
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Stafylokokkus aureus and Streptococcus agalactiae
5 point plan, good milking, post milk teat dipping, dry cow therapy, quick
therapy of new cases, culling, milk with gloves

Streptococcus uberis
Clean cows, foam before milking, fresh food standing cows after milking, 
clean bedding, deep bedding more space

Streptococcus dysgalactiae acanobacterium pyogenes
Corynebacterium bovis
Better skin quality of teats, conditioner in post milk teatdipping, virus 
infections at teats

Advice to farmer 
after result of PCR test if Ct < 30
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PCR – Bulk tank Myc . bovis
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Percent cows with 200.000 SCC and more
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Percent cow with 200.000 SCC or more by 
lactation in 2011
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2011

fresh 63

New infected of fresh 13

Chronic 17

Cured of infected 32

Percent infected cows DHI samples
Dynamic in lactation
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2011
First       Other

2011 
All

Fresh befor dry of 78 53 64

Fresh after dry of 69 57 62

Newinfected of fresh 28 37 31

Cured of infected 57 50 52

Percent infected cows DHI samples
Dynamic in dry period
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2011 Therapy none Antibiotic Test sealant Both

266.275 65877 5623 1476

Fresh before dry 67 52 76 50

Fresh after dry 60 70 59 76

Newinfected of fresh 34 24 35 20

Cured of infected 48 64 42 73

DHI - Dynamic in dry periode and therapy
2011 – 339.251periodes



86...| O. Østerås, 2006, Norway
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At dry of % < 200.000 after calving

without major pathogen With one major under 40

Untreated Treated Diff Untreated Treated Diff

< 100.000 75 84 -9 75 81 -6

100-200 63 77 -14 62 76 -14

200-400 60 70 -10 56 71 -15

400-800 51 69 -18 49 64 -15

> 800.000 55 62 -7 48 56 -8
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Culturinge by veterinarians
2009 2010

Staf aureus 18 18
Staf aureus pen res 0.5 0.4
CNS 23 26
CNS pen res 0.7 0.4
B-strep 0.2 0.3
Streptokok dys 7 7
Strep uberis 14 14
Enterococcer 4 4
A. pyogenes 1 1
E. coli 8 8
Gær 0.6 0.5
mælke prøve anden bakt 6 5
ingen vækst 17 16
Klebsiella
Number 243.000 220.000
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If you treat acute mastitis with other drug than 
simple penicillin

You must also use
oxytocin and milk out
2 litter 9% NaCl iv.
evt additional fluid po.
Calcium iv.
NSAID´S
evt. Rompun epidural
and take milk sample

New in DK if not simple penicillin then milk sample

Mastitis therapy
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Infection

CNS + 0.45 kg/day sd 0.12 p<0.001

S. agalactiae - 3.6 kg/day sd 0.12 p<0.001

Streptococcus spp - 1.6 kg/day sd 0.18 p<0.001

S. aureus - 1.8 kg/day sd 0.18 p<0.001

Milk yield and bacterial infection
Schukken et al 2009

352,614 records from 4,200 whole herd mastitis screenings
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Time after calving SCC 
1. Week 0.5 mill - 4 mill

2. Week 30.000 - 200.000

Mid lactation 100.000 - 300.000

At dry of 150.000 - 1.5 mill

CNS

J Perry et al, IDF 2010
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BMSCC Prevalens CNS

<150.000 30%

Medium 19%

High 18%

CNS

Sampimon  2009
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CNS
Piepers et al 2010

Infected cows

Higher yield

Lower culling

Lower mastitis

Than non infected

And more compared
to major infected



E. Bouchard et al 2006 

SCC of cows positive for Staf. aureus



SCC of cows negative for Staf. aureus

E. Bouchard et al 2006 
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Overmilking and post milk teat
dipping

Preparation time

70 to 80 sec

Take off

400 – 500 ml/min

3 times milking 600 ml/min

Post milk teat dipping

1% Iodine and conditioner



Stafylokok aureus , streptokok dys and 
strep agalactiae

Milking equipment and milking procedure
Milk with gloves

Post milk teat desinfection
Dry cow therapy
Early therapy of new cases
Segregation, culling





Streptokokkus uberis
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Clean, dry and confertable
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Mastitis and udder and leg hygiene

Prevalens IMI
udder hygiene score contagious environmental

1 2,8 % 9,7 %
2 4,7 9,6
3 5,1 12,1
4 7,4 13,8

Schreiner og Ruegg JDS 2003



Streptococcus uberis

Clean cows
Foam before milking
Dry cow therapy - Teat sealant
Quick therapy og new cases
Fresh food after milking – standing ½ -1 hour
Clean waking area
Bedding 500g/cow/day - sawdust or sand
Deep bedding > 7m2 / cow



www.microbiologyatlas.kvl.dk

Streptococcus agalactiae



Herds in B -register, percentage in relation 
to milking system and producer

Herd type Number of herds % herds in B-register

Lely 401 10.2%

DeLaval 392 4.6%

Other AMS 67 9.0%

Conventional 3391 5.7%

Ecologic

Total 4251 6.1%

Data 21 December 2009
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Streptococcus agalactiae and TBC

B streptokok 
pcr<32

TBC over 30000 TBC over 50000

Yes 21 % 13 %

No 12% 6%



Alll cows treated 14-16/9 Etha/carp

SCC 25/1 2011      206.000

BO all cows treated (prevalence 85%)
105 cows tested
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JBK Segregation and therapy
(prevalence 9%)

193 cows tested - 18 strep agalactiae positive cows segregated



Coliform mastitis - moderat
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Coliform mastitis - severe
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Ydelseskontrolprøver
Diagnose på infektion



Reducer overslæb ved ydelseskontrol -TAK
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DHI – individual cows

Dry cow therapy

Test of all cows
Segregation

Therapy
Dry cow therayp
Culling

Eradication – Strep agalactiae
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Automatic selection for dry cow sample

5 days before DHI

SMS to owner
Test of all cows les than 40 days to expected dry of
SMS when results ready evt to veterinarian

Results must be used 35 days from DHI day
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2009 847
2010 7468
2011 40722
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