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Objectives

* Overview and case study of milking center and farm audit
* How we evaluate equipment, people, and cows

* Case study on Prototheca

* Case study on Strep uberis
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Strategies for Success
Milking Center and Farm Audit Program

* |dentify the key players in your milk quality team:
* Utilize each in their area of expertise
* Encourage communication and data sharing between parties

* Hold farm meetings of all parties to
* Interpret all the data together
* |dentify specific opportunity areas for your farm
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Goals of a Milking Center and Farm
Audit Program

* Provide each individual herd and their milk quality team a robust set of
data that can be used to identify opportunity areas to improve milk quality
* Clarify if these opportunity areas are at the:
* Whole system level
* Individual personnel management level
* Combination of both

* After a change is made, re-assess all the relevant areas to document the
effects of the change
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Goals of a Milking Center and Farm
Audit Program

* Repeat this data collection every 3-4 months to:
— Develop a trend-line of the data
— Prevent issues
— Promote continuous improvement
— Assess any changes that have been made
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Why do we need scoring systems?

* Gives us a true picture of what is happening at the cow level that

Impacts the risk of mastitis

— If these scoring systems are performed correctly and consistently, they can be an
objective measurement

* Helps to identify opportunity areas
— Is there a problem with the whole system or with an individual person in the system?



What do we measure?

Average claw vacuum at peak flow
* Pulsation under load

* Milkline vacuum for 30 minutes
ignment scoring
* Milking routine timing
* Milk flow rate analysis
* Milking efficiency and throughput timing
Strip yields
ry-off procedure audit
* Teat scoring
 Teat-end cleanliness

* Uddercleanliness
Environmental assessment

Equipment/Machines

I People/Management

Cows and Microbes

Perform full NMC equipment
evaluation every 6 months
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Parlor and Farm Audit
March 3, 2026

e Katie Keller, amps-cobleskill
¢ Kaltlyn MCFarIan, The Ohio State University
* Mike Zurakowski, amps-cobleskill

Cornell
Animal Health Diagnostic Center

College of
Veterinary Medicine
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Case Report: Project Farm
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3700 cow dairy

72 stall rotary parlor
Milking 3x

Well managed

Clinical mastitis cultures
Fresh cow cultures
Flush water system
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* Your records show that bulk tank SCC is trending downward. Percent chronic infections is still
above goal. High fresh and dry cow new infection risk are meeting the goals.

« Strep uberis continues to be the dominant mastitis pathogen.

« Many teat ends are firm when the milking unit is removed but the goal of less than 20% is
achieved. Teat-end scores continue to not meet the goal with 35% of teats score slightly to
very rough.

» Lag time from stimulation to unit attachment continues to meet the goal.

« Two minute milk is good but has declined and bimodal milk flow is still present. Consider
having milkers strip for an additional second on the two teats they are stripping.

« Strip yields are very good.
 Teat-end cleanliness has improved with only 15% of teat-ends too dirty (25% last visit).

» Post-dip coverage of all four teats by the robot was successful 88% of the time.
« Pulsators # 1, 30, 68, and 70 had shortened D phases.
« Sand levels looked reasonable in the lactating cow pens with good stall cleanliness.
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* This is the calculated test day bulk tank SCC which may not be the same as the SCC from
the plant.
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* This is a graph of the new infection risk over the last year by first lactation (left) and mature cows (right). The
first lactation animals have been at or below the goal for past year. The mature cows are now below the goal of
less than 8%.

* The largest opportunity areas that we identified on this extension survey are to maintain teat end
cleanliness, correct the abnormal pulsators, continue to work with the cow movers to make sure stall
cleanliness stays good, and to continue to work on the positioning of cows in the stalls especially on the head
to head rows in the big barns.




L=1 L>1

* This is a graph of the percent chronic infections and cure risk for first lactation (left) and mature cows
(right). The first lactation animals are meeting the goal of less than 5% chronic infections. The
mature cows are trending down. The cure risk for mature cows has not met the goal of greater than
35% this year which means you continue to accumulate chronic cows. This is related to the number
of environmental Streps and Strep Strep-like organisms identified in clinical milk samples.
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* This is a graph of the hlgh fresh percent for first lactation animals (left) and mature cows (right). First
lactation animals spiked in March 2026 and are currently at the goal of less than 15%. Mature cows

have met the goal for the past year. Continue to monitor the dry off procedure and how the dry and
pre-fresh stalls are managed.
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Dry Cow New Infection Risk

* This is a graph of the dry cow new infection risk over the last year. Aside from spikes in April and
September 2025, the dry cow new infection risk has been very good. Continue to regularly
monitoring dry off procedures and pre-fresh pens (at least weekly). Continue to monitor calving

areas in search of areas to improve.
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Dry Cow Corrected Cure Rate

Percent Chronic Over the Dry Period

* This is a graph of the dry cow corrected cure rate (blue line) and the percent chronic
infections over the dry period (red line). The cure rate has been above the goal of 80% for
the majority of the year which is good. The percent chronic is low and so is less of a factor.
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Percent Clinical Mastitis per Month

The percent clinical mastitis (based on entered MAST events) continues to be above the
goal of less than 2%. Recurrent mastitis is 30%, which is within our goal of <50%.
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* This is a graph of the MAST 1 events by DIM on the left and all mastitis by lactation group by DIM on the right.
The highest risk period looks to be around 30-120 DIM. Parlor activities, movement of animals to and from the
parlor and lactating stalls should be our focus. The trends by lactation do not stand out as abnormal this period.



Parlor Performance
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2 minute milk
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* This is a graph of 2 minute milk over the last 3 months by milking. The goal for this parameter is to be above
15 pounds for a 3X herd (black line). All three milkings continue to meet the goal.



LactoCorder® Analysis

Herd Number: 20260303 Animal: 38

Herd Number: 20260303 Animal: 34

Flow [Ib/min] Amount of Milk: 35.32 lb Date: 03.03.2026 Time: 14:08:27 Flow [Ib/min] Amount of Milk: 24.93 |Ib Date: 03.03.2026 Time: 13:34:35
18 18
17 17
16 GNR: 072627 16 GNR: 072627
15 BIMO = 1 15 BIMO =0
14 LE =0 14 LE =0
13 13
12 12
11 11
10 10

9 9

8 \ 8

7 ) 7

6 6

5 5

4 4

3 3

2 /\ 2

1 \ 1

0 —— \ o

0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8

10 10,
Time [min] Time [min]

Bimodal Milk Curve Good Let-Down Milk Curve

* During our visit, we ran 12 Lactographs. Lactographs record milk flow over time and generate milk flow curves (see
above). 50% (6/12) showed bimodal milk curves. Our goals is less than 10% showing bimodal milk curves.

* The higher level of bimodal curves is most likely due to the shortened lag time.

* Stimulation time from pre-dip to unit attachment and pre-stripping to attachment tends to be short. All timings we
performed showed appropriate lag times of greater than 90 seconds Perhaps improving stimulation will reduce the
number of bimodal curves observed.



Flow Rate Intervals for 3 months
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* This is a graph of the milk flow rate intervals over the last 3 months by milking. Based on this data, milk flows
have gotten more bimodal since February 2026. The next slide shows this same data broken out by milking.
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Seconds in Low Flow

Seconds in Low Flow

|—m1 —m2 —wm3 |

25
245
24
235
23
225
22
215
21
205
20
185
19
125 —
18
175
17
165 o /
18
155
15
145
14
135
13
125
12
15
1
105
10

Seconds in Low Flow

U3I26 2/TI26 2426 2i21/26 2128126 726 31426 32126 32826 414125 4M11/26 418/26 4/25/26 B/2/26

* This is a graph of the seconds in low flow over the last 3 months by milking. The goal is less than 60 seconds
per day or 20 seconds per milking on a 3X herd (black line). You are still meeting the goal on all shifts.



Unit on Time/Milk per Cow
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* This is a graph of the unit on time on the left and milk/cow on the right over the last 3 months by milking. The
goal for unit on time based on your milk production would be less than 4.2 minutes per milking which is where

the black line is placed. Unit on time is meeting the goal on all 3 shifts.




Reattaches
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* This is a graph of the total reattaches over the last 3 months by milking. This does not
look to be a significant issue on your farm.



Manual Mode

Manual Mode
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* This is a graph of the units on manual over the last 3 months by milking. This does not
look to be a significant issue on your farm.



Milk/Stall/Hour
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* This is a graph of the milk/stall/hour over the last 3 months by milking shift. The goal for a 3X
rotary dairy is to be at 160 pounds of milk/stall/hour. You are well above this goal and
climbing which is excellent!
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Average Claw Vacuum at Peak Flow for
a 5 to 20 second interval

2 inHg per div
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DATA SUMMARY

Vacuum 1 (PLOT) 2
Maximum Vac: 12.7;an
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Average Vac: 11.8inHg

. R Long Vac. Mem: 1
2211 Long Vac. Mem: 2 10 Feb 2015
25 4 W, Long Vac. Mem: &

Long Vac. Mem: 3
20 Long Vac. Mem: §
15 7
L e e e - —
5 -
0 ——T —
0.10 0.20 0.30 0.40
ry
23.1 sec
— — 1W%mHg T 12.5 inHg
Cursor Port 1= 11.9 inHg Cursor Port 2 = 0.0 inHg
Port 1 Max = 12.8 inHg Port 2 Max = 0.0 inHg
Port 1 AVG = 12.1 inHg Port 2 AVG = 0.0 inHg
Port 1 Min = 11.7 inHg Port 2 Min = 0.0 inHg

d £

hd

]
S| | a| 2 oo

This is the vacuum reading that you use to set your system vacuum
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Example: Claw Vacuum Graph
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Example: Claw Vacuum Graph

measurement: 07-08-2015 | Graphics: Valia by Bio
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What 2 things does this flow pattern suggest?
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Example: Claw Vacuum Graph

1023 Long Vac. Mem: 1 16 Jan 2017
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Notice liner slip as vacuum starts to rise
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Series 1 Animal SMT vacuum
Animal 8 Average short milk tube vacuum
Milk Yield 0.0 - Total 126
Av. Milk Flow 0.0 - PF period 127
- Overmilking 14.0
Time
Start Preparation 00:00:00 Cyclic vacuum fluctuation
Preparation time 00:00 Cycl. Vac. FL.
Aftachment lag time 00:00 - Minimum 120
Attachment 07:05:27 - Average 13.0
MachineOn 04:51 - Maximum 14.1
QOvermilking 00:05 Irr. Vac. FI. Type1 0
General Overmilking 00:05 (IVF1)
MPC vacuum
MPCVac. PFP 13
Starne ciSpeniTr MPC2Vac. PFP 08
5 Startm StartCVF StartOM2:  EndM MPCVac. Total 14
070600 aT07:00 OT 0800 07:0500 071 0.0 Mpczva[: TOlaI — 1 3
MPCVac. Overmilking 21
MPC2Vac. 44
Overmilking

MPCVac. Favorable 00
MPC2Vac. Favorable 02

* The graph above depicts the last 30 seconds of milking before the systems lowers FIow-Résponsive’"
the system vacuum and during this time period the claw vacuum averaged 12.7" Hg Milking
and was as high as 14.0" Hg.
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The graph above is of claw vacuum with the green line representing claw vacuum and the red and black
lines representing mouthpiece vacuums. Circled is the vacuum drop during the last 60 seconds of
milking.
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* Average Claw Vacuum at Peak Flow for 5 to 30 seconds
* Your average claw vacuum is: 12.2” based on 23 cows

» 12/23 or 52% of claw vacuum recordings during peak milk flow exceeded
12.5" Hg

« 3/23 vacuum recordings =213.0" Hg.
e This is outside the NMC recommendation of 9.5-12.5".

 There is concern for short-term teat end congestiOn after milking and
long-term hyperkeratosis given the high claw vacuum recordings
during peak milk flow.
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Milkline Vacuum for 30 minutes

— Continuous recording of milkline vacuum for 30 minutes
during normal milking.

— Allows a reasonable assessment of whether major problems
with vacuum regulation are present.

— Dbl 24 parlor - Left graph with all units on one side and right

Is with only 12 unit
6:02 Long Vac. Mem: 1 29 Mar 2018 6:02 Long Vac. Mem: 1 29 Mar 2018
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Cursor Port 1 =13.6 inHg Cursor Port 2 = 0.0 inHg Cursor Port 1= 14.6 inHg Cursor Port 2 = 0.0 inHg
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Port 1 AVG = 13.6 inHg 1 3.6 0.0 inHg Port 1AVG = 14.7 inHg 1 4_7 0.0 inHg
Port 1 Min =13.3 inHg —rorrzwmm=1u.0 inHg Port 1 Min = 14.5 inHg =0.0 inHg
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Milk-line Vacuum During Milking

* We ran a milkline vacuum for 28 minutes during normal milking to assess
how well your system responds to normal events during milking.

* The milkline vacuum was within 0.1"Hg above and below the average of
15.5"Hg for the majority of time.

« We also performed a two unit fall off during this time and your system was
able to maintain stable vacuum with a vacuum drop, undershoot, of 0.5"Hg
and overshoot of 0.4"Hg.

Cursorigig

<0.1sec

AVGintia
<lsec Minia

0.1sec>
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Pulsators

* Usually do 3 to 4 pulsators when the unitis on the cow and milk is flowing
* Save the pulsation graph at peak flow
* Also do all pulsators in the parlor as a dry test

Full Milking Load

A=16.0 % A+B =647 %

B =487 % Max Vac = 13.6 inHg
C=114% Dsec = 236.0 ms
D=235% Rate = 59.9 CPM
Limp = 0.0 % B.Drp = 0.4 inHg
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Forces on fluids within the teat during
pulsation cycles

B phase (open phase) D phase (closed phase)

Stall: 23A 24 Aug 2016

05 [Hzl 1.0
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» Pulsator Rate= 60 ppm
e Pulsator Ratio = 65:35

 Pulsation under load:
* B phase of pulsation = 501 ms
* D phase of pulsation =238ms

» Pulsators #1, 30, 68, and 70, should be examined as they have a
shortened D Phase.

Shortened D phase reduces blood flow to the teat-end and may cause
hardness/firmness causing discomfort and leading to roughened teat-ends.
Often debris in the pulsator will cause pulsators to be out of specifications.

 All other pulsators conform to ASAE standards.
 Katie is planning on coming in every 2 months to graph pulsators.
 No changes in pulsation parameters are recommended.
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« Animals were stripped for 1 minute immediately after unit
detachment. (15 seconds for each quarter)

 Strip yields on 21 animals has improved
* All strip yields were less than 150 ml
* No strip yields were between met the goal of
150 -250 mL (1/2to 1 cup)
* Goalis 80% in this category
* Average strip yield was 87 ml
e Strip yields are too low.

« Consider adjusting take-off to come off earlier.

Cornell
Animal Health Diagnostic Center
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Retraction Data

« This is the timing of the retraction time of
each individual unit. We turn the unit on and
then hit retract and start the stop watch when
it starts moving and stop it at the point of full
retraction.

 We identified any unit taking longer than
4 seconds to retract. Units #38 and 56
should be further evaluated.

Unit Time Unit Time

1 021 a7 0.5

2z 073 38 528

3 017 39 1.0=

4 23 40 071

5 1.09 41 1.1=

o 062 42 1.13

7 0.73 43 1.08

= 118 44 188

= 1.09 45 1
10 168 46 141
11 0432 47 1.21
12 091 48 0.o8
13 0.56 49 1.48
14 118 50 137
15 0.18 51 242
16 1.05 52 209
17 1.23 53 1.01
1= 0.2 54 1.1=
15 096 55 1.2
20 0.1 56 4.45
21 1.75 57 085
22 1.04 58 1.54
23 1.16 59 1.03
24 148 &0 165
25 035 &l 1.04
26 1.21 &2 1.19
27 141 B3 111
28 091 &4 1.18
29 1.46 &5 1.35
20 1.08 =1+ 1.24
21 1.03 &7 1
32 1.32 &8 0.76
33 131 &9 1.9
24 1.44 70 021
35 0.35 71l 229
36 1.06 72 123
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Unit Alignment Scoring

2 category scoring system
* Proper
* Improper
« Score within first 2 minutes of milking

Do not score:
* 34 COWS
e Poor udder conformation
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Unit Alignment Scoring

* Poor unit alignment

— Increases the risk for liner slips
— Influences milking speed of individual quarters
— Increases the risk of teat damage

— Decreases parlor efficiency
* Prolonged unit on time
* More chance of reattach




Unit Alighment

* Unit alignment is very good.
* 95.5% were properly aligned.
 Alignmentis a function of adjusting the hose length
in the coupling (red arrows)
* Why does it matter?
* Prolonged unit on time due to quarters milking at
different speeds

* Decreased parlor efficiency
* Increased risk of teat damage due to prolonged time in

low flow
* Cows kicking at units leading to more manure on units and
teats
* Increased number of liner slips
e Causing units to come off early as the detacher kicks in 10%
(major issue if bimodal letdown at front end of milking) Zj
e Either cow leaves not milked out "
or %
* Reattached which slows up the parlor and increases risk of o >
teat damage due to prolonged time in low flow ’

Percent of incorrectly aligned milk units




People Performance
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Milking Routine 72 Stall Rotary

e 15t Milker 1.) Pre-strips and then foams with a cup foamer (stall 1-2)
« 2"d Milker 2.) Wipes cow with cloth towel (stall ~7)
« 3" Milker 3.) Attaches unit (see below as variable by group)

Turn time was approximately 6.5 seconds per stall. The 2 year olds and low production cows
have a longer lag time with mat at approximately stall 20-21 and high production cows with a
medium lag time with mat at stall 17-18.
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Milking Routine Timing

Dip Dip
contact | contact Lag
time 1st | time last |Lag time | time
cow cow cow 1 cow 5
Average |INOMBININ2:260 N2
> 0:30 > 0:30 > 1:30

» Example of timings from a recent farm visit where the
lag time was too short.

Needs attention
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Milking Routine 72 Stall Rotary

36 seconds = Good

Dip contact time

Lag time from stimulation to unit attachment = 106 Seconds = Good
* Percent below 90 seconds 0% = Excellent

Average Strip/stimulation time (2 teats left side) =3 second = fair
(1.5 seconds per teat)
Average unit on time: 03:46

Routine is meeting the goal of >30 seconds for di? contact time. The lag time from stimulation to unit attachment is within the goal of
90 to 180 seconds and is above 90 seconds for all cows we timed! 2 minute milk is good but has declined some.

Stripping stimulation is short. When stripping all four teats, hands-on stimulation lasted for approximately 1.5-2 seconds per teat (8
seconds total). Milkers are performing the same routine but now on only two teats.

Is it possible for milkers to strip for an additional second on each teat?
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1 2 3 4
Clean Dip Present Small amount of Larger amount of
No manure, dirt, or dip No manure or dirt dirt and manure present dirt and manure present
“
) .
| | '! :»f&
,' " B < ‘:‘.u r !
L —
All 112 (40%) 101 (45%) | 33 (13%) I 5(2%)

Groups

* 15% of the 251 teat-ends that we scored were too dirty.

60

 This has improved since December 2025 but is still =
higher than the goal of less than 10% in cateqgory 3 or4. .

« Continue to work on training and motivating milkers in this
area.

20

10

« Continue to perform routine teat-end cleanliness scoring. 0

Cornell
Animal Health Diagnostic Center

Percent Teat End Cleanliness Scored in
Categories 3 & 4 Over Time

30%

25%
20%
15%
10%

5%
0%

Teat-end Cleanliness by Mllker

03-03-2026
Luca . Quedado Grand Total

H Clean Dip Present B Some dirt ® Dirty



* Pre-dip coverage looked reasonable on the day we visited. Just
keep an eye on the consistency of the pre-dip to make sure it
does not get too dry as you want it wet enough to flow to the
teat-end.

* Post-dip is applied with a robot. See the chart to the right for the
coverage data based at the cow level. 88% of the 103 cows we
observed showed full teat-dip coverage of all teats.

Teat-dip Coverage

POST-DIP COVERAGE
3-3-2026

Missed Teats
11%

Missed Cow
1%

Full Coverage
88%



Post-dipping

* 100 animals were monitored
during post-dipping

e 159% of the animals monitored
had 1 or more teats missed.

* The robot reports that 95%
success rate.
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Post-dipping

« Cows tend to
stand with their
right hind leg back

* This prevents the
robot from entering
between their legs
and spraying teats

« Consider moving
leg separator back




Animal Assessments



QUALITY MILK Cornell

PRODUCTION SERVICES Animal Health Diagnostic Center

Teat Scoring after Unit Detachment

* All teats are scored with 60 seconds of unit detachment using
the Teat Club International guidelines

 Two main categories

e Short/medium term effects
* |sthe cow happy with the way she was milked today?

* Longer term effects
* What changes are present that have happened over time?



QUALITY MILK Cornell

PRODUCTION SERVICES Animal Health Diagnostic Center

Short and Medium-term Effects

* Teat color
« Swelling at the teat base
 Hardness at the teat end

Primarily associated with milking machine faults or poor milking management resulting in long
periods of low flow (Teat Club International)

Firmness at Teat End




Post-Milking Teat Evaluation

« 532 cows (2,128 teat-ends) were scored in Groups 6,8,9,10,11,12,and 13 to
evaluate short-term and long-term teat-end conditions

» Teats were scored within 60 seconds after the milking unit detached

» Teat color, hardness at teat-end and swelling at teat base are short-term
changes

« Skin condition and teat end scores are long-term changes



Post-Milking Teat Evaluation — Short Term

GOAL
Categories Percent of cows with one or more FARM DATA
abnormal teats Percent of cows with one or more abnormal teats

Teat color <20% 3.4%

Hardness at teat-end <20% 18.1%

Swelling near teat base <20% <1%

Visible mark <20% 1.1%

Hemorrhage <10% Not noted

Total Cows Scored >20% (of milking cows) 532 cows

* Short term teat-end condition is very good despite bimodal milk curves noted.



Post-Milking Teat Evaluation — Short Term

Short Term Changes
50%
45%
40%

35%

N w
e 2
SN

= Hardness at Teat End
20%

15%
10%

5%

Percent of Cows with One or More Abnormal
Teat Scores

0%
6/27/2024 11/7/2024 3/6/2025 7/15/2025 12/16/2025  3/3/2026

* The short-term teat scores are still good and meeting the goal of less than 20%.

* The 2-minute milk continues to improve which keeps the time in low flow at the beginning of milking
lower.

* Based on the data collected on this survey, the opportunity areas to help keep the short-term teat scores
in line are to correct the abnormal pulsators, and continue to actively monitor the milker performance.
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Longer Term Effects

* The changes that have happened over a slightly longer period of time

* Teat Skin Condition
* Normal, Dry, Open Lesion

* Teat End Hyperkeratosis
* Normal, Smooth, Slightly Rough, Rough, Very Rough

Shukken et al



Post-Milking Teat Evaluation - Long Term

Score
1(N)

Score
2(S)

Score
3(R)

Score
4(VR)

Score

Teat End Condition Score Card

No Ring. The teat-end is
smooth with a small, even
orifice. This is a typical
status for many teats
soon after the start of
lactation.

Smooth or Slightly
Rough Ring. Araised
ring encircles the teat
orifice. The surface of the
ring is smooth or it may
feel slightly rough but no
fragments of old keratin
are evident.

Rough Ring. Araised,
roughened ring with
isolated fragments of old
keratin extending a short
distance from the teat
orifice.

Very Rough Ring. A
raised ring with rough
fragments of old keratin
extending out from the
teat orifice. The rim of the
ring is rough and may be
cracked, often giving the
test-end a “flowered”
appearance.

Open Lesions or Scabs.

Not pictured.

M UNIVERSITY OF MINNESOTA EXTENSION

2128 teat-ends were evaluated.

Teat-end condition has improved in each group
evaluated. Now 35% of teats are slightly rough to very
rough. This is down from 67% in March 2025,

Approximately 80% of the animals evaluated had normal
(76%) or smooth (4%) teat-ends.

9% of teat-ends were slightly roughened, 8% were rough,
and 3% of animals evaluated had very rough teat ends.



Post-Milking Teat Evaluation - Long Term

GOAL FARM DATA
Categories Percent of cows with one or more Percent of cows with one or more
abnormal teats abnormal teats
Teat-End Score <20% 35%
Teat Skin Condition <20% 2.7%
Open Lesions <5% <1%
Total Cows Scored >20% (of milking cows) 532cows

* 35% of animals were noted with abnormal slightly roughened to very roughened teat-ends. Herd goals
are less than 20% of animals with abnormal teat-ends.

e Skin condition was very good with 2.7% dry teat abnormalities noted. Very few open lesions were
observed.



Post-Milking Teat Evaluation - Long Term

LONG-TERM TEAT END SCORES LONG TERM TEAT-END SCORES
[ IDAIRY 12-16-2025 [ 1DAIRY 03-03-2026
Very Rough Very Rough
9% 8%

Rouogh Rough
13% 17%

Slightly Rough

8%

Normal
57% Slightly Rough
10% Normal

61%

Smooth Smooth

13%




Post-Milking Teat Evaluation — Long Term

N

Long-Term Teat-end Changes

RN

Q0

6/27/2024 11/7/2024 3/6/2025 7/15/2025 12/16/2025 3/3/2026

e Skin Condition  e====TeatEnd Score  e===Qpen Lesions

» Teat-end scores have improved some since out audit in December 2025.
* Continue to focus on maintaining the short-term changes in order to maintain the teat-end scores.

« Skin condition — Skin condition has improved and open lesions are minimal.
 Continue to use the same emollient package..

* Continue to have the robot on when pre-fresh animals are brought through the rotary to get some dip
on them and allow the emollients to work.




QUALITY MILK Cornell

PRODUCTION SERVICES Animal Health Diagnostic Center

Udder Hygiene Scoring System

* Poor udder hygiene
— Makes it harder to achieve clean and dry teats prior to unit attachment

— Increases the risk for mastitis

— Increases the milking time due to increased prep time




38%

24%

Udder Hygiene Percent Scored in
Categories 3 & 4 by Group

359% 37%

|

29%
24% 24% 25%
18%
I 11%

Group Group Group Group Group Group Group Group Group Group

3 4

5 6 6 Last 7 8 9 11 12

Udder Hygi
y&
40%
SCORE 1 SCORE 2 SCORE 3 SCORE 4
Free of dirt Slightly dirty Moderately covered with dirt Covered with caked on dirt 30%
1-10%OF SURFACE AREA 10~ 30% OF SURFACE AREA -30% OF SURFACE AREA
20%
10%
0%
40%
30%
20%
0
816 (71%) 332 (29%)
| | 10%
0%
Cows were more dirty than usual

Udder Hygiene Percent Scored in
Categories 3 & 4 Over Time

pd

\ /

6/27/2024

11/7/2024 3/6/2025 7/15/2025 12/16/2025

29% of the cows that we scored were in category 3 or 4. This is not meeting the goal of less than 20% in category 3 and 4.

As shown on the next few slides there is still room for improvement as the back of the stall beds are being contaminated with manure due to

poor cow positioning in some groups.




Culture Data
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* This is a graph of just the E coli and Klebsiella cultures by date on the left and by DIM on the right. The highest
risk period for E.coli infection is also 30-120 days in milk. Parlor activities, movement of animals to and from the
parlor and lactating stalls should be our focus.



Streps by Date Streps by
DIM
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* This is a graph of just the Strep and Strep-like cultures results by date on the left and by DIM on the
right over the last year from DC 305. Strep uberis was a predominant organism during the fall 2025.
Many of these infections occur in early to mid lactation.



Prototheca by Date Prototheca by DIM
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e This is a graph of just the Prototheca cultures by date on the left and by DIM on the right over the last
year from DC 305. There does continue to be some found although it looks lower recently.



QUALITY MILK

PRODUCTION SERVICES

Cornell
Animal Health Diagnostic Center

Please fix this...

80

70

60

50

40

Number of Cases

30

20

10

Prototheca ssp. Mastitis Cases
Experiment Farm 2019-2022

75
59
22
9
e P
January February March April May June July August  September Total per

year

e 2019 e 2020 2027 2022




Case Report: Reducing Prototheca Biofilms with
Ultra-Pure Chlorine Dioxide

— — Y ad
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Michael J. Zurakowskil, Jeniece L. Schroeter?,
Katelyn M. Keller?, and Scott M. Sloan?

lQuality Milk Production Services, Cornell University

Cobleskill, New York, USA
2\/irus Shield Biosciences, Melbourne, Florida, USA

VIrus

BIOSCIENCES

Cornell University

College of Veterinary Medicine

Animal Health Diagnostic Center




QUALITY MILK Cornell

PRODUCTION SERVICES Animal Health Diagnostic Center

Objectives

* Prototheca characteristics
* Prototheca mastitis

* Prototheca diagnostics

» Case Report

* Future Plans
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Prototheca characteristics

First identified in 1894 by Kruger from slime flux of trees v e

First identified as a mastitis pathogen in 1952 by Lerche F ‘

Unicellular

Colorless

Chlorophyll-lacking

Algae -

Often placed in yeast or yeast-like group J J

Linked to disease in mice, rats, dogs, pigs, deer, cattle, and man 80 1%.9 &

Zoonotic | / 3
| _1_::_:_ / “&:.L‘, / .
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Prototheca characteristics

Pathogenic
P. zopfii genotype 1
P. blaschkeae
P. wickerhamii

Environmental
P. ulmea

P. stagnora
P. moriformis

e

N

Prototheca bovis
April 2020

.

Cornell
Animal Health Diagnostic Center
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Prototheca characteristics
Environmental isolation sites

* Moist, humid environments
 Ample decaying organic matter

 Dairy farm sites include: feces, drinking toughs, manure piles, sewage ponds,
standing water puddles, bedding and silage
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Prototheca mastitis

Environmental pathogen capable of contagious transmission
Chronic, non-responsive, subclinical, and clinical mastitis

Intermittently shed °
Seasonal effect :

Count of events
4]

| I
]

12/01/21 02/01/22 04/01/22 06/01/22 08/01/22 10/01/22 12/01/22 02/01/23 04/01/23 06/01/23 08/01/23 10/01/23 12/01/23
Date of event
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Colonial Morphology Trypticase Soy Agar with 5%
PrOtOtheca Sheep Blood and Prototheca Isolation Media (PIM)

Diagnostics Colonies on blood agar, after 48 h of incubation are small

white-grayish, dull, granular and pasty (1). The colonies are
small at 24 hrs. and may be overlooked. They are much
larger at 48 hrs. On PIM are small and whitish (2).

Blood Agar media Prototheca Isolation Media (PIM)
Prototheca bovis D 1 Chomisal constitusn of Protthees
A Mmoo, O 1780 S0 vy ol R Mo b isolation medim (PIM)
Constituent Grams/liter

48 hour growth

Selective Medium for the Isolation of Prototheca Do weiogen phihalate .......... 100

dium hydroxide 0.9
. . R: SC'O’.I"I‘ PORE - o Magnesium sulfate* ................. ... 0.1
Department of Microbiology, West Virginia University Schoal of Medicine, Morgantown, West Virginia 26506 Potassium hydrogen Y
" . Amm m chloride® ... . .. B 0.3
Received for publication 21 May 1973 GIUCOSE® e 100
A medium was devised which permitted the selective isolation of Prototheca Thiamine hydrochloride® ............... ggm
spp. from nature. Agar ... e 204
5-fluorocytosine (5-FC), ... ... ... ... 0.25
pH 5-5.2

* Essential nutrient.
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Prototheca diagnostics

Microscopic
Confirmation

Wet Mount

Crystal violet
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Prototheca diagnostics

Environmental Cultures
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Case Report: Ultra-Pure Chlorine Dioxide

= DIP: DIP: DIP:
- E o Virus Shield Chlorine Dioxide  Virus Shield Chlorine Dioxide  Virus Shield Chlorine Dioxide
a8 =) Sppm 20ppm S0ppm
Pl = =
2 F g < SPC % % %
= S (cfu/ml) S seconds reduction seconds reduction seconds reduction
. 15 >099.99 15 >99.99 15 »99.99
n 3 g 1 30 >99.99 30 >99,99 30 »99.99
s 528 . 60 >99.99 60 >99.99 60 >99.99
S & 2 ~]150x10
S 259 15 >99.99 15 >99.99 15 »99.99
& g > 2 30 >99.99 30 >99.99 30 >99.99
60 >99.99 60 >99.99 60 >99.99
-~ 15 57.79 15 >99.99 15 >99.99
o g o 1 30 98.82 30 >99.99 30 >99.99
5] g 33 60 99.68 60 >99.99 60 »99.99
= S g o 34x10°
g 238 15 98.21 15 >99.99 15 >99.99
Ea £ = 2 30 99.38 30 >99.99 30 >99.99
i 60 99.91 60 >99,99 60 >09,99
_ 15 >99.99 15 >99.99 15 >09.99
o ] 1 30 >99.99 30 >99.99 30 »99.99
S 23 . 60 >99.99 50 »99.99 50 »99.99
S =l 93x10
S e 15 >09,99 15 >99,99 15 >09,99
& R 2 30 >99.99 30 599,99 30 >99.99
. 60 >09,99 60 >99,99 60 >09,99
= 15 89.41 15 95.29 15 >09.99
o g < 1 30 98.82 30 >99.99 30 >99.99
I g £ . 60 >99.99 60 >99.99 60 >99.99
g g% |as5x10
S £io 15 85.88 15 97.65 15 >09,99
& g 2 30 88.24 30 >99,99 30 >99.99
= 60 >099.99 60 >99.99 60 >99.99

Ultra-Pure CIO, is produced by mixing sodium chlorite (NaClO2)
with a powdered acid. This chemical reaction is controlled via a
patented semi-permeable membrane that allows only water and
ClO, to pass through. This results is ClO, gas in the solution. The
gas remains in the solution until it is applied when the gas is
released and acts as a disinfectant by penetrating and destroying
the cell membranes of pathogens and removing biofilms.

BIOSCIENCES

info@vsbiosciences.com
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Case Report: Project Farm

O

* 3400 cow dairy

%_}O o o Oi\":;) %5%—-%%——.@? =, « 72 stall rotary parlor
o | o o A oM | M3 + Milking 3x
P * Well managed
* Clinical mastitis cultures
x 75  Fresh cow cultures

* Flush water system

Prototheca ssp. Mastitis Cases
Experiment Farm 2019-2022

80
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‘= o 70
O
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8 40
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Case Report: Experiment 1- CLO, Spray System

g .

* 30 second delay after completion of the flush
water system.

* Activated for 30 seconds. ,

- | * Nozzle size and spray duration dispersed 2.1L £

(0.5 gal) of chlorine dioxide (100 ppm) in zone

1 and 0.89L (0.24 gal) in zone 2.




Case Report: Experiment 1:
CLO, Spray System

Positive ®

Negative

05/19/22

Prototheca ssp. Environmental Cultures
Project Farm 2022-2023
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t 2- Flush Water Tank

[ J
1men
2022-2023
shocked

Exper

Flush Water Tank Cultures

°
°®

shocked

Negative

Positive Culture

£Z/10/TL
£Z/2L/0L
£2/50/01
£2/62/60
£Z/1/60
£2/90/60
£2/10/60
£2/¥2/80
£2/¥1/80
£Z/12/L0
£2/0£/90
£2/51/90
£2/80/90
£2/50/90
£2/80/50
&e/sT/v0
HMMNR L/¥0
Qz/9L/20
£2/80/20
£2/10/20
z2/0z/0L
22/82/60

Case Report
CLO, Shocking




Case Report: Results and Conclusions

We observed a 66% reduction in the * Routine CLO, shocking (weekly) of the flush
presence of Prototheca ssp. in the water tank is necessary during the warmer

flush water after shocking the flush months May-September.

water tank. The tank was negative * Treating the environment with disinfectants

for Prototheca for five months after such as chlorine dioxide along with

initial shock. traditional, good dairy environment

A minimal change (1% reduction) in management practices can reduce mastitis
Prototheca positive environmental cases of Prototheca and other environmental
samples was observed. pathogenS. Prototheca ssp. Mastitis Cases

Slime layer/biofilm presence in the Project Farm 2019-2023

less trafficked areas and flush water o

tank was noticeably reduced. g o /7=
During March to July 2023 R /7
Prototheca mastitis cases dropped 5% /A%ZZ :
from 50 cases in 2022 to 14 cases in e e o & . e e s s
2023 (70% reduction). DA N

e 2019 2020 2027 em—2022 e—2023
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C species, 5, 0%
Yeast, 17, 1%

T pyogenes, 29, 2%\
| |

Citrobacter, 14, 1%

Contamination

,8,1%
Enterobacter, 8, 1%

Enterococcus, 45, 3%
G+ Bacillus, 5, 0%
Klebsiella, 32, 2%

Please fix this...

Trends of Organisms, November 11, 2024-July 15, 2025
50
Strep dysgalactiae, 87, 6% 40
30
20

10

November December January February March April May June July

Staph aureus, 9, 1% 2025

7

==@==|actococcus ==@==Prototheca «=@==Strep Dys - ~=StrepSp «==@==Strep Uberis

Results: 1/11/2024-7/15/2025
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QUALITY MILK Cornell
PR <

Enterobacter, 9, 0%

Citrobacter, 17, 1%

Contamination,
10, 1%

C species, 4, 0%

Enterococcus, 55, 3%

Yeast, 23, 1%
T pyogenes, 37, I2%

G+ Bacillus, 6, 0%
Klebsiella, 26, 1%

Strep dysgalactiae,

Staph aureus, 14, 1%
Serratia, 3, 0%
Pseudomonas, 2, 0%

prototheca, 19, 1¢ SCOM Results: 1/1/2025-12/31/2025|  Strep and Strep-like pathogens=43%

Pasteurella, 7, 0% G- bacillus, 3, 0%




,16,2%
Strep uberis , 274, 26%

Staph Species

T pyogenes __Yeast

, 30, 3%

C spdtieho

Staph Aureus ,3,0%

Serratia

Pseudomonas

, 4, 0%

, 3, 0%

0
Prototheca

S &iowbacter

Pasteurella

,6,1%

, 14, 1%
Contamination, 5, 0%

,4,0%

Enterobacter
7198
Enterococcus

July 2025-March 2026

, 36, 3%
,4,0%

,16,2%

Lactococcus

, 344, 33%

Strep and Strep-like pathogens=48%
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Trends of Organisms: January 1, 2025-December 31, 2025

Teat-end condition?
Teat-end cleanliness?
Animal hygiene?
Post-dip coverage?
Flush water?
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Date Source Organism Plate Type
[
‘ !h aS lng 3/6/26 Flush Strep Parauberis Edwards
R 3/6/26 Flush Strep Parauberis Edwards
i ;t' ep tO CO CC! l S l l be ’ lS 3/6/26 Flush Strep Parauberis Edwards
o ﬂ ] 3/6/26 Flush Strep Parauberis Edwards
1 n u S Water 2/1/26Flush Strep Parauberis Unknown
2/1/26Flush Strep Parauberis Unknown
Strep Parauberis Edwards 9.3 3/6/2026 Flush
Strep Parauberis Edwards 9.419 3/6/2026 Flush 2/1/26Flush Strep Parauberis Inutin
Strep Parauberis Edwards 9.458 3/6/2026 Flush ) )
Strep Parauberis Edwards 7.27 3/6/2026 Flush 2420 IToish e FETEMDENE it
Strep Parauberis Unknown 9.162 Feb-26 Flush )
Strep Parauberis Unknown 5.842 Feb-26 Flush 3/23/26 Dump Strep Parauberis Edwards
Strep Parauberis Uknown 9.244 Feb-26 Flush . .
Strep Parauberis Inulin 6.539 Feb-26 Flush DI DD PETENDETS L)
Strep Parauberis Inulin 8.849 Feb-26 Flush 3/23/26D - p beri Eq q
Strep Parauberis Edwards 9.245 3/23/2026 Dump umpe rep Farauberis wards
Strep Parauberjs Inulin 7.692 3/23/2026 Dump 3/6/26 Flush S i Pareu e Inulin
Strep Parauberis Edwards 9.022 3/23/2026 Dump
Strep Parauberis Inulin 9.423 3/6/2026 Flush 3/6/26 Elush Strep Parauberis Inulin
Strep Parauberis Inulin 9.377 3/6/2026 Flush
Strep Parauberis Inulin 9.047 3/6/2026 Flush

3/6/26 Flush Strep Parauberis Inulin
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Ideal Dairy, LLC
Trends of Organisms: January 2025-April 2026

Where do we go from here?
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Environmental Assessment

 Walk through of all pens including prefresh and dry

* Record the following:
— Stall cleanliness
— Bedding level
— Cow positioning in stall
— Areas of manure accumulation
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* Cow positioning was good with 89% of the 786 cows that we scored positioned correctly although there is
variation by pen and within pen by row of stalls.

 Stall cleanliness is good with 96% scored as clean.

e Bedding levels showed 100% of the stalls having adequate bedding.
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Dry-Off Procedure Assessment

* Watch all employees who perform the dry-off procedure
 Score with an OSCE type score sheet

* Observe how cows are sorted, where dried off, and when
they were milked last
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Future Plans

« We will keep you on the schedule for approximately every 4 months to perform
this type of analysis. This provides you and all your advisors an excellent set of
data that can be used to evaluate changes that are made and also assess the
progress toward the goal of better milk quality.

Discussion topics

 Calf hygiene audits?

* Flush water culture?

 Dry teat swabs and culture?
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Thank you

Mike Zurakowski, DVM
Quality Milk Production Services
Eastern Laboratory
Cobleskill, New York
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College of
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