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On-­‐Farm	
  Culture	
  Best	
  Practices	
  
	
  
To	
  have	
  a	
  successful	
  on-­‐farm	
  culturing	
  program,	
  you	
  need	
  to	
  be	
  relatively	
  certain	
  that	
  any	
  
bacteria	
  that	
  grows	
  on	
  the	
  culture	
  plates	
  is	
  from	
  inside	
  the	
  udder	
  of	
  the	
  cow	
  that	
  was	
  
sampled.	
  Growing	
  bacteria	
  from	
  the	
  milker’s	
  hands,	
  udder	
  skin,	
  or	
  air	
  will	
  decrease	
  the	
  cost	
  
savings	
  of	
  on-­‐farm	
  culture	
  because	
  you	
  will	
  end	
  up	
  treating	
  cows	
  that	
  don't	
  need	
  to	
  be	
  
treated.	
  There	
  are	
  two	
  basic	
  rules:	
  
	
  

1. Take	
  a	
  clean	
  milk	
  sample	
  that	
  is	
  not	
  contaminated	
  with	
  bacteria	
  from	
  the	
  milker,	
  the	
  
cow	
  or	
  the	
  environment.	
  

2. Perform	
  the	
  cultures	
  in	
  a	
  clean	
  area,	
  using	
  clean	
  and	
  careful	
  technique	
  to	
  avoid	
  
contaminating	
  the	
  milk	
  sample	
  or	
  the	
  culture	
  plates	
  with	
  bacteria	
  from	
  the	
  person	
  
performing	
  the	
  culture	
  or	
  the	
  environment.	
  

	
  
On-­‐farm	
  Laboratory	
  

• The	
  on-­‐farm	
  lab	
  area	
  must	
  be	
  clean	
  and	
  free	
  of	
  clutter.	
  There	
  should	
  be	
  no	
  food	
  or	
  
drink	
  in	
  the	
  lab	
  area.	
  It	
  works	
  best	
  to	
  have	
  an	
  area	
  designated	
  just	
  for	
  this	
  use	
  with	
  
the	
  incubator,	
  refrigerator	
  and	
  supplies	
  close	
  at	
  hand.	
  The	
  lab	
  should	
  be	
  in	
  an	
  area	
  
with	
  little	
  temperature	
  fluctuation	
  and	
  free	
  of	
  drafts.	
  

• Keep	
  a	
  spray	
  bottle	
  of	
  disinfectant	
  and	
  paper	
  towels	
  to	
  clean	
  the	
  counter	
  before	
  and	
  
after	
  swabbing	
  plates.	
  

• The	
  incubator	
  should	
  be	
  kept	
  clean	
  inside	
  and	
  out.	
  If	
  using	
  a	
  Styrofoam	
  incubator,	
  
consider	
  replacing	
  it	
  every	
  year	
  or	
  two	
  as	
  it	
  starts	
  to	
  show	
  dirt	
  and	
  wear.	
  	
  

• There	
  should	
  be	
  a	
  working	
  thermometer	
  and	
  shallow	
  dish	
  of	
  water	
  in	
  the	
  incubator	
  
at	
  all	
  times.	
  Do	
  not	
  turn	
  the	
  incubator	
  off	
  between	
  uses	
  –	
  it	
  needs	
  to	
  stay	
  on	
  to	
  
maintain	
  a	
  constant	
  temperature.	
  This	
  incubator	
  should	
  be	
  kept	
  at	
  98°F.	
  

• Keep	
  a	
  culture	
  log	
  at	
  the	
  incubator	
  with	
  the	
  following	
  information:	
  
	
   	
  

	
  
	
  

• Every	
  time	
  plates	
  are	
  put	
  in	
  the	
  incubator,	
  record	
  the	
  temperature	
  and	
  whether	
  or	
  
not	
  there	
  is	
  water	
  in	
  the	
  incubator.	
  

• A	
  desk	
  lamp	
  may	
  help	
  with	
  interpreting	
  culture	
  results.	
  
• Culture	
  plates	
  should	
  be	
  stored	
  upside	
  down	
  in	
  the	
  refrigerator.	
  Do	
  not	
  use	
  plates	
  

that	
  are	
  past	
  their	
  expiration	
  date.	
  	
  
• Monitor	
  the	
  temperature	
  of	
  the	
  refrigerator	
  where	
  samples	
  and	
  culture	
  plates	
  are	
  

stored.	
  	
  The	
  refrigerator	
  should	
  also	
  be	
  kept	
  clean.	
  
• It	
  will	
  be	
  helpful	
  to	
  have	
  a	
  simple	
  guide	
  posted	
  at	
  the	
  incubator	
  to	
  help	
  with	
  culture	
  

interpretation,	
  treatment	
  decisions	
  and	
  record	
  keeping.	
  See	
  example	
  at	
  the	
  end	
  of	
  
this	
  document.	
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Record	
  Keeping	
  
• Plates	
  should	
  be	
  marked	
  on	
  the	
  media	
  side	
  with	
  the	
  cow	
  ID,	
  quarter	
  and	
  date.	
  
• This	
  information	
  should	
  be	
  transferred	
  from	
  the	
  milk	
  sample	
  tube,	
  to	
  the	
  culture	
  

plates	
  and	
  culture	
  log	
  when	
  plates	
  are	
  swabbed.	
  	
  
• When	
  culture	
  plates	
  are	
  read,	
  record	
  the	
  results	
  on	
  the	
  culture	
  log,	
  and	
  then	
  transfer	
  

this	
  information	
  to	
  the	
  computerized	
  cow	
  record.	
  
• Use	
  a	
  consistent	
  format	
  to	
  record	
  culture	
  results.	
  Record	
  a	
  result	
  for	
  every	
  culture,	
  

even	
  if	
  the	
  result	
  is	
  No	
  Growth	
  or	
  Mixed/Contaminated.	
  If	
  using	
  DairyComp’s	
  
CULTURE	
  event,	
  the	
  culture	
  result	
  is	
  recorded	
  in	
  the	
  remark.	
  DairyComp	
  will	
  
recognize	
  the	
  first	
  letters	
  of	
  the	
  remark	
  in	
  order	
  to	
  report	
  the	
  percentage	
  of	
  each	
  
culture	
  result	
  over	
  time	
  (EGRAPH	
  CULTURE).	
  The	
  following	
  letters	
  must	
  be	
  used	
  or	
  
DairyComp	
  will	
  report	
  the	
  wrong	
  results:	
  

o +VE	
  =	
  Gram	
  Positive	
  
o -­‐VE	
  =	
  Gram	
  Negative	
  
o N	
  =	
  No	
  Growth	
  
o X	
  =	
  Mixed/Contaminated	
  
o S	
  =	
  Strep	
  spp.	
  
o R	
  =	
  Staph	
  aureus	
  
o C	
  =	
  Staph	
  spp.	
  

	
  
• A	
  manager	
  should	
  review	
  mastitis	
  and	
  culture	
  records	
  regularly	
  and	
  ask	
  the	
  

following	
  questions:	
  
o Did	
  the	
  cow	
  and	
  quarter	
  ID	
  get	
  recorded	
  correctly	
  at	
  each	
  stage	
  –	
  sample	
  

tube,	
  culture	
  plate,	
  culture	
  log,	
  and	
  computerized	
  cow	
  record?	
  
o Did	
  each	
  case	
  of	
  mastitis	
  get	
  cultured?	
  
o Was	
  the	
  correct	
  treatment	
  protocol	
  used	
  for	
  the	
  culture	
  result?	
  
o What	
  was	
  the	
  percentage	
  of	
  No	
  Growth	
  and	
  Mixed/Contaminated?	
  

§ No	
  Growths	
  should	
  be	
  20-­‐40%.	
  Too	
  few	
  No	
  Growths	
  may	
  mean	
  
samples	
  or	
  plates	
  are	
  getting	
  contaminated.	
  

§ Mixed/Contaminated	
  should	
  be	
  5%	
  or	
  less.	
  
	
  
Culturing	
  Procedures	
  

• On-­‐farm	
  culturing	
  works	
  best	
  when	
  only	
  1	
  or	
  2	
  people	
  are	
  in	
  charge	
  of	
  performing	
  
and	
  interpreting	
  culture	
  results.	
  These	
  people	
  need	
  to	
  be	
  well	
  trained,	
  detail-­‐
oriented,	
  should	
  understand	
  sterile	
  technique,	
  and	
  be	
  willing	
  to	
  ask	
  questions	
  when	
  
things	
  don't	
  add	
  up	
  (like	
  if	
  all	
  the	
  culture	
  results	
  are	
  “No	
  Growth”).	
  	
  

• Milk	
  samples	
  should	
  be	
  stored	
  in	
  the	
  refrigerator	
  until	
  plated.	
  After	
  plating	
  the	
  milk	
  
sample,	
  store	
  it	
  in	
  the	
  freezer	
  in	
  case	
  you	
  need	
  to	
  re-­‐culture	
  it	
  or	
  send	
  it	
  to	
  a	
  
diagnostic	
  lab	
  for	
  confirmation.	
  Rules	
  for	
  sample	
  storage:	
  

o Room	
  temperature	
  for	
  less	
  than	
  1	
  hour	
  
o Refrigerator	
  for	
  1-­‐2	
  days	
  
o Freezer	
  for	
  up	
  to	
  2	
  months	
  

• Wear	
  clean	
  gloves	
  when	
  performing	
  or	
  interpreting	
  cultures.	
  
• Before	
  swabbing	
  plates,	
  clean	
  the	
  counter,	
  set	
  out	
  all	
  your	
  supplies	
  and	
  label	
  the	
  

plates.	
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• Leave	
  the	
  sample	
  tube	
  and	
  culture	
  plates	
  closed	
  until	
  you	
  are	
  ready	
  to	
  swab	
  the	
  
plates.	
  The	
  longer	
  they	
  are	
  open	
  the	
  more	
  likely	
  it	
  is	
  that	
  they	
  will	
  be	
  contaminated	
  
by	
  bacteria	
  in	
  the	
  environment.	
  	
  

• Re-­‐dip	
  the	
  swab	
  in	
  the	
  milk	
  sample	
  between	
  each	
  section	
  of	
  the	
  plate.	
  	
  
• Try	
  not	
  to	
  swab	
  milk	
  clumps	
  or	
  flakes	
  onto	
  the	
  plate.	
  If	
  you	
  do,	
  circle	
  the	
  clump	
  on	
  

the	
  back	
  of	
  the	
  plate	
  so	
  it	
  is	
  not	
  confused	
  with	
  bacterial	
  growth	
  when	
  the	
  plates	
  are	
  
read.	
  

• Plates	
  should	
  be	
  incubated	
  upside	
  down	
  for	
  a	
  minimum	
  of	
  18	
  hours	
  before	
  being	
  
read	
  for	
  the	
  first	
  time.	
  If	
  No	
  Growth	
  at	
  18-­‐24	
  hours,	
  re-­‐incubate	
  for	
  another	
  24	
  
hours	
  and	
  recheck	
  the	
  results	
  the	
  next	
  day.	
  

• Only	
  interpret	
  the	
  cultures	
  to	
  a	
  level	
  that	
  is	
  useful	
  for	
  informing	
  treatment	
  decisions.	
  
For	
  example,	
  if	
  you	
  are	
  treating	
  all	
  Gram-­‐positives	
  with	
  the	
  same	
  treatment	
  
protocol,	
  then	
  you	
  only	
  need	
  to	
  record	
  “Gram-­‐positive.”	
  On-­‐farm	
  culture	
  will	
  be	
  
most	
  accurate	
  at	
  the	
  following	
  levels	
  of	
  culture	
  interpretation:	
  

o No	
  Growth	
  
o Gram-­‐negative	
  
o Gram-­‐positive	
  

o Strep	
  species	
  
o Staph	
  species	
  
o Staph	
  aureus	
  

Attempting	
  to	
  diagnose	
  the	
  exact	
  bacterial	
  species	
  (like	
  Klebsiella	
  vs.	
  E.	
  coli	
  or	
  Strep	
  
uberis	
  vs.	
  Strep	
  dysgalactiae)	
  will	
  frequently	
  lead	
  to	
  incorrect	
  results	
  and	
  is	
  not	
  
recommended.	
  

	
  
Quality	
  Control	
  
It	
  is	
  important	
  to	
  have	
  several	
  levels	
  of	
  quality	
  control	
  built	
  into	
  the	
  on-­‐farm	
  culture	
  
program:	
  

• A	
  manager	
  should	
  regularly	
  review	
  culture	
  and	
  treatment	
  records	
  as	
  described	
  
above,	
  at	
  least	
  weekly.	
  	
  

• A	
  veterinarian	
  (or	
  experienced	
  manager)	
  should	
  review	
  culture	
  plates	
  with	
  the	
  
milker	
  or	
  person	
  performing	
  the	
  cultures	
  to	
  make	
  sure	
  they	
  are	
  being	
  interpreted	
  
correctly,	
  at	
  least	
  monthly.	
  

• Send	
  5-­‐10	
  milk	
  samples	
  and	
  the	
  plates	
  that	
  were	
  used	
  to	
  culture	
  the	
  samples	
  on	
  
farm	
  to	
  a	
  diagnostic	
  lab	
  for	
  verification,	
  at	
  least	
  2-­‐4	
  times	
  a	
  year.	
  Contact	
  your	
  
diagnostic	
  lab	
  for	
  shipping	
  instructions.	
  It	
  is	
  beneficial	
  to	
  send	
  both	
  the	
  sample	
  and	
  
the	
  culture	
  plate	
  so	
  that	
  the	
  lab	
  can	
  possibly	
  identify	
  if	
  there	
  is	
  problem	
  with	
  culture	
  
interpretation	
  or	
  culturing	
  procedures.	
  	
  

• Yearly	
  re-­‐training	
  is	
  recommended	
  to	
  review	
  all	
  the	
  procedures,	
  from	
  equipment	
  
maintenance,	
  sample	
  collection,	
  culture	
  procedures	
  and	
  culture	
  interpretation.	
  

	
  
It	
  is	
  also	
  important	
  to	
  know	
  the	
  limitations	
  of	
  on-­‐farm	
  culture.	
  On-­‐farm	
  culture	
  is	
  NOT	
  
100%	
  accurate.	
  In	
  most	
  cases,	
  on-­‐farm	
  culture	
  users	
  will	
  not	
  be	
  able	
  to	
  identify	
  bacteria	
  or	
  
other	
  organisms,	
  like	
  yeast	
  or	
  Prototheca,	
  that	
  are	
  rare	
  causes	
  of	
  mastitis.	
  For	
  another	
  
example,	
  Mycoplasma	
  will	
  not	
  grow	
  in	
  the	
  conditions	
  used	
  for	
  on-­‐farm	
  culture.	
  Use	
  bulk	
  
tank	
  or	
  string	
  samples	
  to	
  monitor	
  for	
  the	
  presence	
  of	
  Mycoplasma,	
  and	
  review	
  mastitis	
  
records	
  to	
  identify	
  cases	
  that	
  do	
  not	
  respond	
  to	
  therapy.	
  When	
  in	
  doubt,	
  send	
  samples	
  in	
  to	
  
your	
  diagnostic	
  lab.



	
  
	
  
Gram-­‐Negative:	
  
CULTURE	
  remark	
  =	
  -­‐VE	
  GRAM	
  	
  

	
  
	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

	
  	
  
This	
  is	
  an	
  example	
  protocol	
  only.	
  Consult	
  with	
  your	
  veterinarian	
  for	
  mastitis	
  

treatment	
  recommendations.	
  	
  

First	
  case	
  in	
  
this	
  

quarter?	
  

Yes	
  

Do	
  Not	
  Treat.	
  
Keep	
  in	
  hospital	
  
pen	
  until	
  milk	
  is	
  
normal	
  for	
  2	
  
milkings.	
  

Treat	
  Remark:	
  
NOTRQQF	
  

No	
  

2nd	
  case?	
  

Place	
  red	
  leg	
  
bands.	
  

Spectramast	
  
IMM	
  once	
  daily	
  
for	
  #	
  days.	
  	
  

Treat	
  Remark:	
  
SPC#QQF	
  

3rd	
  +	
  
case?	
  

Consult	
  
manager	
  for	
  
treatment	
  or	
  
cull	
  decision.	
  


