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Troubleshooting the fresh cow pen 
Robert Lynch and Margaret Quaassdorff 

A smooth transition is necessary for 

successful lactation. Managers need 

to evaluate all components of their 

transition cow program to identify 

successes or where improvements are 

needed. A daily check of data can alert 

managers of an emerging problem. An 

evaluation of longer-term trends can 

help managers understand how well the 

transition program is working in general. 

To troubleshoot apparent problems in 

the fresh pen, start by looking at the 

cows, their housing, and the feedbunk. 

WHAT ARE THE COWS TELLING 

US? 

Several options exist for checking 

on the physical health status of fresh 

cows, starting with deciding on how to 

house fresh cows. Housing options are 

many and include a dedicated fresh cow 

pen (ideal from the cow's standpoint), 

a comingled pen with both fresh and 

treated or special needs cows (less 

ideal), and some fresh cows are released 

into the herd as soon as colostrum is 

collected and milk is cleared of any 

antibiotic residue. How you plan to 

evaluate the health status of the fresh 

herd will help determine which housing 

strategy you use. Regardless of how 

these cows are grouped, a regular 

review of health monitoring practices 

can help avoid costly mistakes. Fresh 

cow managers need to strike the right 

balance between collecting enough 

health information and giving the 

cows free time to eat, drink, and sleep. 

Cows identified as "at risk" through 
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the screening protocol should receive 

a careful physical exam to identify 

any problems and begin treatment 

if warranted. Screening and physical 

exam errors can lead to sick animals 

getting overlooked or inappropriately 

treated. Errors in record keeping result 

in inaccurate data, making oversight 

difficult. 

USE OUR SENSES TO EVALUATE STATUS OF 
FRESH COWS 
1. How does she look overall? Take note of the 

appearance of her eyes, ears, and attitude. 

Cows should be bright and alert. Sunken 

eyes, droopy ears, dull haircoat, or depressed 

attitude can hint that something may be off. 

Also look at her manure. Too loose or too dry 

may indicate digestive upset. 

2. What do you smell? Foul odors could 

indicate metritis (uterine infection). Some 

people are also able to smell the fruity 

acetone smell of ketones on the breath of a 

cow. 

3. What can you hear? Use a stethoscope 

to listen to the rumen. You want to hear two 

to three thunderous churns per minute in 

a healthy rumen. No sound is bad news, so 

is the "ping" of gas trapped in a displaced 

abomasum (DA). Be sure to check both sides 

of the cow if you suspect a DA. 

4. What do you feel? The ears of a fresh cow 

with milk fever (hypocalcemia) will feel cold to 

the touch. Use a thermometer to check rectal 

temperature for a fever. 

A few recent advancements in fresh 

cow health screening have been made. 

We used to rely heavily on urine ketosis 

strips to find cows with this metabolic 

condition. These diagnostic aids still 

have a place in fresh cow management, 

but digital blood beta-hydroxybutyrate 
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Troubleshooting the fresh cow pen
Robert Lynch and Margaret Quaassdorff

A smooth transition is necessary for successful 
lactation. Managers need to evaluate 
all components of their transition cow 
program to identify successes or where improvements 
are needed. A daily check of data 
can alert managers of an emerging problem. 
An evaluation of longer-term trends can 
help managers understand how well the transition 
program is working in general. To troubleshoot 
apparent problems in the fresh pen, 
start by looking at the cows, their housing, 
and the feedbunk.

WHAT ARE THE COWS TELLING 
US?
Several options exist for checking on the physical 
health status of fresh cows, starting with 
deciding on how to house fresh cows. Housing 
options are many and include a dedicated 
fresh cow pen (ideal from the cow�s 
standpoint),  a comingled pen with both 
fresh and treated or special needs cows (less 
ideal), and some fresh cows are released 
into the herd as soon as colostrum is 
collected and milk is cleared of any antibiotic 
residue. How you plan to evaluate the 
health status of the fresh herd will help determine 
which housing strategy you use. Regardless 
of how these cows are grouped, a regular 
review of health monitoring practices can 
help avoid costly mistakes. Fresh cow managers 
need to strike the right balance between 
collecting enough health information and 
giving the  cows free time to eat, drink, and 
sleep. Cows identified as �at risk� through

the screening protocol should receive a careful 
physical exam to identify  any problems 
and begin treatment  if warranted. Screening 
and physical exam errors can lead 
to sick animals getting overlooked or inappropriately 
treated. Errors in record keeping 
result in inaccurate data, making oversight 
difficult.

USE OUR SENSES TO EVALUATE STATUS OF FRESH 
COWS

1. How does she look overall? Take note of the appearance 
of her eyes, ears, and attitude. Cows should 
be bright and alert. Sunken  eyes, droopy ears, dull 
haircoat, or depressed attitude can hint that something 
may be off. Also look at her manure. Too loose 
or too dry may indicate digestive upset.

2. What do you smell? Foul odors could indicate metritis 
(uterine infection). Some people are also able 
to smell the fruity acetone smell of ketones on the 
breath of a cow.

3. What can you hear? Use a stethoscope  to listen to the 
rumen. You want to hear two to three thunderous churns 
per minute in  a healthy rumen. No sound is bad 
news, so is the �ping" of gas trapped in a displaced 
abomasum (DA). Be sure to check both sides 
of the cow if you suspect a DA

4. What do you feel? The ears of a fresh cow with milk fever 
(hypocalcemia) will feel cold to the touch. Use a thermometer 
to check rectal temperature for a fever.

A few recent advancements in fresh cow health 
screening have been made. We used to 
rely heavily on urine ketosis strips to find cows 
with this metabolic condition. These diagnostic 
aids still have a place in fresh cow management, 
but digital blood beta-hydroxybutyrate
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FRESH COW PROTOCOL AUDITS 

Herd managers, fresh pen workers, and the 

veterinarian should work together to review 

health protocols on a regular basis to answer 

these questions: 

1. Are the right parameters being checked? 

2. When cows are given a closer exam, is it 

correctly done every time? 

3. If cows are found to need medical 

treatments, are those protocols followed? 

4. Are exam findings and treatments recorded 

consistently? 

assay (BHBA) monitors have both made 

it easier to check cows and provide 

more precise results. Research by 

Dr. Jessica McArt and colleagues in 

2011 demonstrated that cows with 

subclinical ketosis (SCK, BHBA =1.2-2.9 

mM/L) treated with an oral propylene 

glycol (PG) protocol were less likely to 

develop clinical ketosis and produced 

an additional half pound of milk at each 

milking compared to SCK cows not 

treated with PG. Dairies can now better 

manage SCK cows and have better data 

to evaluate overall energy balance in the 

fresh pen. 

Another recent advancement is the 

incorporation of automated activity and 

rumination monitoring system alerts 

into fresh cow management programs. 

Research from Dr. Julio Giordano's lab 

shows that these automated health 

monitoring systems (AHMS) can 

identify some common fresh cow health 

disorders sooner than our traditional 

methods without disturbing the cows. 

Research published in 2016 showed 

AHMS had a sensitivity of greater than 

90 percent for finding cows with a DA or 

ketosis and identified cows with these 

disorders on average about two days 

before the farms' conventional protocol. 

Recently completed research 

compared a health monitoring 

program based primarily on AHMS to 

a conventional monitoring protocol 

and found no real differences in the 

outcomes of interest - milk production, 

milk quality, early removal from the 

herd, first service estrus detection rate 

or fertility. These automated systems 

do not take away our need to keep an 

eye on these special needs animals, 

but by combining this data with visual 

assessments and production information 

from the parlor, fresh cow managers 

can efficiently monitor their fresh cows 

while minimizing the time cows are 

kept from their regular behavior. Parlor 

or robotic milking data (yield, color, 

consistency, components) can help 

track the progress and health of the 

early lactation cow. Someone trained in 

reviewing this specialized information 

should be sharing parlor/robot reports 

with the rest of the fresh cow team in a 

timely manner. 

PEN OBSERVATIONS 
Proper stall dimensions, bedding 

quantity, and cleanliness are important 

across the dairy, but they are critical to 

the success of fresh cows. Overcrowding 

can be particularly detrimental in the 

fresh pen. By calculating stocking 

density (at least for headlocks) each 

month, managers will better understand 

how fluctuations in pen counts may 

affect the success of fresh cows. 

Body condition scores (BCS) can be a 

good tool to use when troubleshooting. 

We really want consistency across 

the board in our fresh cow BCS. Cows 

coming in too heavy may have metabolic 

issues, but too thin may have a hard 

time keeping up with energy needs. The 

key is to minimize too much change in 

BCS. What do the inhabitants of your 

fresh pen look like as a whole, and how 

long has each cow been in that pen? As 

cows progress into peak lactation, they 

change as well. Knowing who is in the 

pen and their days in milk (DIM) can 

help troubleshoot issues in the fresh pen. 

When locking cows, is the time 

A farm employee treats a cow in the fresh pen. 

Photo credit L. Eiholtzer. 

WHAT CAN THE FEEDBUNK 
TELL US? 

One of the goals of fresh cow 

nutrition is to minimize negative energy 

balance (NEB) to prevent or lower 

the negative impacts of ketosis. The 

nutritionist should have the fresh cow 

diet well-balanced for the nutrients 

needed by fresh cows and complimentary 

to the dry cow diet. A look at the bunk 

after cows have eaten provides valuable 

insight. If cows are leaving a lot of long 

particles, they are likely sorting for 

the concentrate. A Penn State particle 

separator will help check for proper 

TMR mixing and particle length. Perhaps 

limited to just what's necessary to get Continued on page 4 

the job done? Are other 

cows getting locked RUMINATION TIME AS AN INDICATOR OF POTENTIAL HERD 

up unnecessarily, 

like high-producing 

cows in the pen just 

waiting for their milk 

residue to clear before 

heading back to their 

home pen? Are we also 

capturing our treated 

mastitis cow that is 

heading back to high

producing? 

HEALTH ISSUES 

Rumination time does not have a set goal because it varies from 

one farm to the next and is influenced by diet and other factors. 

• Ranges from 450 to 550 minutes per day, with heifers being a 

little less 

• A drastic drop in rumination could indicate a cow is 

experiencing a d isplaced abomasum 

• Cows with mastitis may decrease rumination minutes by up to 

25 percent 

• Heat stress decreases rumination by up to 25 percent 

• Overcrowding can decrease rumination by 10 to 20 percent 

• Excessive lock-up time can reduce rumination by 15 percent 
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assay (BHBA) monitors have both made it easier to check 
cows and provide more precise results. Research 
by  Dr. Jessica McArt and colleagues in  2011 
demonstrated that cows with subclinical ketosis (SCK, 
BHBA =1.2-2.9 mM /L) treated with an oral propylene 
glycol (PG) protocol were less likely to develop 
clinical ketosis and produced an additional half 
pound of milk at each milking compared to SCK cows 
not treated with PG. Dairies can now better manage 
SCK cows and have better data to evaluate overall 
energy balance in the fresh pen.

Another recent advancement is the incorporation 
of automated activity and rumination 
monitoring system alerts into fresh cow 
management programs. Research from Dr. 
Julio Giordano's lab shows that these automated 
health monitoring systems (AHMS) 
can identify some common fresh cow health 
disorders sooner than our traditional methods 
without disturbing the cows. Research 
published in 2016 showed AHMS had 
a sensitivity of greater than 90 percent for finding 
cows with a DA or ketosis and identified 
cows with these disorders on average 
about two days before the farms' conventional 
protocol.

Recently completed research compared a health 
monitoring program based primarily on 
AHMS to a conventional monitoring protocol 
and found no real differences in the outcomes 
of interest - milk production, milk quality, 
early removal from the herd, first service 
estrus detection rate or fertility. These 
automated systems do not take away our 
need to keep an eye on these special needs 
animals, but by combining this data with 
visual

assessments and production information from the 
parlor, fresh cow managers can efficiently monitor 
their fresh cows while minimizing the time 
cows are kept from their regular behavior. 
Parlor or robotic milking data (yield, color, 
consistency, components) can help track 
the progress and health of the early lactation 
cow. Someone trained in reviewing this 
specialized information should be sharing parlor/robot 
reports with the rest of the fresh cow 
team in a timely manner.

FRESH COW PROTOCOL AUDITS
Herd managers, fresh pen workers, and the veterinarian 
should work together to review health protocols 
on a regular basis to answer these questions:

1. Are the right parameters being checked?

2. When cows are given a closer exam, is it correctly done every time?

3. If cows are found to need medical treatments, are those protocols 
followed?

4. Are exam findings and treatments recorded consistently?

PEN OBSERVATIONS
Proper stall dimensions, bedding quantity, and cleanliness 
are important across the dairy, but they are critical 
to the success of fresh cows. Overcrowding can be 
particularly detrimental in the fresh pen. By calculating stocking 
density (at least for headlocks) each month, managers 
will better understand how fluctuations in pen counts 
may affect the success of fresh cows.

Body condition scores (BCS) can be a good tool 
to use when troubleshooting. We really want 
consistency across the board in our fresh 
cow BCS. Cows coming in too heavy may 
have metabolic issues, but too thin may have 
a hard time keeping up with energy needs. 
The key is to minimize too much change 
in BCS. What do the inhabitants of your 
fresh pen look like as a whole, and how long 
has each cow been in that pen? As cows 
progress into peak lactation, they change 
as well. Knowing who is in the pen and 
their days in milk (DIM) can help troubleshoot 
issues in the fresh pen.

When locking cows, is the time limited to just what�s 
necessary to get the iob done? Are other

cows getting locked up unnecessarily, 
 like high-producing 
cows in the pen 
just waiting for their milk 
residue to clear before heading 
back to their home pen? 
Are we also capturing our 
treated mastitis cow that 
is heading back to high- 
producing?

WHAT CAN THE FEEDBUNK TELL 
US?
One of the goals of fresh cow nutrition is to minimize 
negative energy balance (NEB) to prevent 
or lower the negative impacts of ketosis. 
The nutritionist should have the fresh cow 
diet well-balanced for the nutrients needed 
by fresh cows and complimentary to the 
dry cow diet. A look at the bunk after cows 
have eaten provides valuable insight. If cows 
are leaving a lot of long particles, they are 
likely sorting for the concentrate. A Penn State 
particle separator will help check for proper 
TMR mixing and particle length. Perhaps

Continued on page 4

RUMINATION TIME AS AN INDICATOR OF POTENTIAL HERD HEALTH 
ISSUES

Rumination time does not have a set goal because it varies from one farm to the next and is influenced 
by diet and other factors.
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Ranges from 450 to 550 minutes per day, with heifers being a little less

A drastic drop in rumination could indicate a cow is experiencing a displaced abomasum

Cows with mastitis may decrease rumination minutes by up to 25 percent

Heat stress decreases rumination by up to 25 percent

Overcrowding can decrease rumination by 10 to 20 percent

Excessive lock-up time can reduce rumination by 15 percent
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FIGURE 1 

Effect of dry period heat stress on subsequent 
lactation daily milk production 
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Cows cooled during their dry period produced 
an additional 11 pounds of milk per day 
throughout the next lactation when compared 
to dry cows not provided supplemental cooling. 
(Tao, et al, Effect of heat stress during the dry 
period on mammary gland development, J Dairy 
Sci, 2011.) 

Troubleshooting the fresh cow pen, cont'd from page 3 

mixing order or time need to be adjusted, 

or theoretical length of cut changed at 

next harvest. Sometimes cows will sort 

for longer particles to self-regulate when 

their stomachs are upset. If available, 

they will also consume higher amounts 

of bicarb. Periodic manure scoring 

and screening can help evaluate feed 

processing and digestion. Manure that is 

too stiff or excessively dry could indicate 

that the cows are getting too much fiber 

or not enough water. Inconsistency 

between manure piles within a pen may 

indicate inappropriate sorting behavior or 

inadequate bunk space per cow. 

DRY PERIOD IMPACT ON 
FRESH COWS 

The root cause of some fresh 

cow health issues might 

performance. Research from University 

of Florida - Gainesville shows that dry 

cows provided with supplemental cooling 

produced an additional 11 pounds of milk 

per day throughout the next lactation 

when compared to their herdmates not 

cooled. (Figure 1), and calves born from 

cows provided supplemental cooling 

during their dry period performed better. 

There is good reason to take another look 

at the farm's heat abatement strategies. I 

Robert Lynch (rlynch@cornell.edu), 

DVM, is a dairy herd health and 

management specialist with PRO-DAIRY. 

Margaret Quaassdorff (maq27@cornell. 

edu) is a dairy management specialist 

with the Northwest NY Dairy, Livestock, 

and Field Crops Program. 

be prefresh management 

practices or environmental 

conditions. For example, 

heat stress during the dry 

period can impair lactation 

To hear more about troubleshooting fresh 
cow health or other dairy management 

topics, visit the PRO-DAIRY website podcast 
page (cals.cornell.edu/pro-dairy/events

programs/podcasts) or scan this QR code 
with your smartphone or tablet camera. 

Troubleshooting weaned heifers 
Kathryn Barrett 

Post weaned heifers are the 

foundation of the milking herd. 

Taking the time to troubleshoot heifer 

management pays the farm back in 

profitability. 

"How well you do in the heifer-rearing 

phase will pay you back later on. Really 

good milk producing cows start with the 

calves. The post weaning phase is where 

we tend to lose track of them. We can 

tend to lose ground. The hardest part is 

getting them weaned. If we have been 

successful up to that point, with just 

a little more management, we can get 

them through this next period;' said Rob 

Lynch, DVM, Cornell PRO-DAIRY, during 

an episode on approaches to evaluating a 

post weaned heifer management program 

in the PRO-DAIRY podcast series 

Troubleshooting Herd Health Issues on 

Your Dairy. (Episode 4: cals.cornell.edu/ 

pro-dairy/ events-programs/podcasts) 

"I think what happens is getting them 

through birth to weaning takes a lot of 

effort to be successful. It's almost like a 

sigh of relief is in order, now I can ease 

up on management," said Dave Balbian, 

Cornell Cooperative Extension regional 

dairy specialist. 

Weaned heifers do not need the 

same level of management as calves on 

milk, but they still need to be managed 

well if they are to grow adequately and 

effectively to reach their genetic potential 

and the farm's goals. 

When troubleshooting a post weaning 

heifer program, look at both the current 

performance of the first-calf heifers and 

each stage of the heifer's development. 

Balbian often starts by looking at the 
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fresh first-calf heifer performance to 

see if they are hitting the farm's goals 

and industry benchmarks. A quick rule 

of thumb is that prefresh first-calf 

heifers should weigh about 85 percent 

of mature weight for the herd (Figure 1). 

On large herds where there are enough 

animals to make a fair comparison, and 

assuming a consistent day in milk (DIM) 

across the herd, first-calf heifer milk 

production should be about 10 pounds 

less than second-lactation animals 

and 20 pounds less than third-and

greater-lactation animals. If they are not 

performing as expected, then Balbian 

looks "downstream" to see where the 

weak links are. 

Looking at first-calf heifer 

performance of the current animals gives 

a snapshot of the program. Of course, 

mixing order or time need to be adjusted, or theoretical length 
of cut changed at next harvest. Sometimes cows will 
sort for longer particles to self-regulate when their stomachs 
are upset. If available, they will also consume 
higher amounts of bicarb. Periodic manure scoring 
 and screening can help evaluate feed processing 
and digestion. Manure that is too stiff or excessively 
dry could indicate that the cows are getting too 
much fiber or not enough water. Inconsistency between 
manure piles within a pen may indicate inappropriate 
sorting behavior or inadequate bunk space 
per cow.

FIGURE 1

Effect of dry period heat stress on subsequent lactation 
daily milk production

DRY PERIOD IMPACT ON FRESH COWS

The root cause of some fresh cow health 
issues might be prefresh management 
practices or environmental 
conditions. For example, 
heat stress during the dry 
period can impair lactation

performance. Research from University of Florida 
- Gainesville shows that dry cows provided 
with supplemental cooling produced an 
additional 11 pounds of milk per day throughout 
the next lactation when compared to 
their herdmates not cooled. (Figure 1), and calves 
born from cows provided supplemental cooling 
during their dry period performed better. 
There is good reason to take another look 
at the farm�s heat abatement strategies.

Robert Lynch (rlynch@cornell.edu), DVM, is a 
dairy herd health and management specialist 
with PRO-DAIRY.

Margaret Quaassdorff (maq27@cornell.edu) is a dairy 
management specialist with the Northwest NY Dairy, 
Livestock, and Field Crops Program.

To hear more about troubleshooting fresh cow health or other 
dairy management topics, visit the PRO-DAIRY website 
podcast page (cals.cornell.edu/pro-dairy/events- programs/podcasts) 
or scan this QR code with your smartphone 
or tablet camera.

Troubleshooting weaned heifers
Kathryn Barrett

Post weaned heifers are the foundation of the 
milking herd. Taking the time to troubleshoot 
heifer management pays the farm 
back in profitability.

�How well you do in the heifer-rearing phase will 
pay you back later on. Really good milk producing 
cows start with the calves. The post 
weaning phase is where we tend to lose track 
of them. We can tend to lose ground. The 
hardest part is getting them weaned. If we 
have been successful up to that point, with 
just a little more management, we can get 
them through this next period,� said Rob Lynch, 
DVM, Cornell PRO-DAIRY, during an episode 
on approaches to evaluating a post weaned 
heifer management program in the PRO-DAIRY 
podcast series Troubleshooting Herd 
Health Issues on

Your Dairy. (Episode 4: cals.cornell.edu/ pro-dairy/events-programs/podcasts)

�I think what happens is getting them through 
birth to weaning takes a lot of effort to 
be successful. It's almost like a sigh of relief 
is in order, now | can ease up on management,� 
said Dave Balbian, Cornell Cooperative 
Extension regional dairy specialist.

Weaned heifers do not need the same level of 
management as calves on milk, but they still 
need to be managed well if they are to grow 
adequately and effectively to reach their 
genetic potential and the farm's goals.

When troubleshooting a post weaning heifer program, look 
at both the current performance of the first-calf heifers 
and each stage of the heifer�s development. Balbian 
often starts by looking at the

fresh first-calf heifer performance to see if they 
are hitting the farm's goals and industry 
benchmarks. A quick rule of thumb is 
that prefresh first-calf heifers should weigh 
about 85 percent of mature weight for 
the herd (Figure 1). On large herds where 
there are enough animals to make a fair 
comparison, and assuming a consistent day 
in milk (DIM) across the herd, first-calf heifer 
milk production should be about 10 pounds 
less than second-lactation animals  and 
20 pounds less than third-and- greater-lactation 
animals. If they are not performing 
as expected, then Balbian looks �downstream� 
to see where the weak links 
are.

Looking at first-calf heifer performance of the current 
animals gives a snapshot of the program. 
Of course,
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by that time, heifers are already about 

two years old, and a lot can happen 

management wise on a farm in two 

years. It is crucial to evaluate the current 

management system at each stage of the 

heifer's development. 

This requires some data which is 

not always readily available. Obtaining 

milk production records for comparison 

is usually not hard. Most farms have 

that information. Growth and health 

information can be a different story for 

both heifers and mature cows. If the farm 

has that data, great, but very often they 

do not, and at the very least some spot 

checking of cohorts is in order. 

MEASURE GROWTH 

Data collection for this age group 

of animals is challenging. It would be 

great if all farms had access to a scale 

that they could run all their heifers 

across. Unfortunately, that's not the 

reality. If it is possible to get access to 

a scale on a short-term basis, weighing 

a sample of each group can be enough 

to indicate how present management 

activities are doing. 

If a scale is just not available, a weight 

tape is another option. Weight tapes 

are not as accurate as scales, but they 

can still indicate growth trends. The 

information is most useful if the same 

brand of weight tape and the same 

person uses the weight tape across 

groups and time. 

Weight is an important measurement 

of growth, but it is most useful when 

paired with hip height. Taking the time to 

handle the animals to check hip heights 

on even a few animals in each group is 

worthwhile. If the animals can't be caught 

and measured, another method is to place 

a measuring stick in a spot that heifers 

walk past to be weighed. Just make sure 

it is not hung in a spot that can get a 

buildup of bedding or manure, which 

throws the measurements off. 

Common recommendations for 

when to take weight and hip height 

measurements are: birth, weaning, four 

to six months, and at pen changes. If it is 

not possible to measure all the heifers in 

each group, shoot for measuring a subset 

of animals in each group. 

MONITOR DISEASE INCIDENCE 

In addition to growth data, disease 

incidences can be very insightful. These 

kind of health records must be a part of 

everyday record keeping. Weaned heifers 

tend to have fewer health problems, but 

tracking incidences of respiratory illness 

and diarrhea can reveal whether there 

is a problem with housing, nutrition, or 

hygiene protocols. 

Use the data collected to evaluate 

trends in growth and health. Animals 

can be benchmarked within the herd 

if enough data is collected over time. 

Another good practice is to compare 

results to industry benchmarks and 

recommendations. 

Dr. Lynch suggests looking at the 

present management to see if the 

program checks all the boxes. 

Diet 

Are animals getting the nutrients 

they need to support growth before and 

after breeding and during pregnancy? 

Is the farm working with a competent 

nutritionist who tracks forage quality 

and adjusts the heifer ration? Balbian 

encourages farmers to have their 

nutritionist look at each stage of post

weaned heifers at least once a month. If 

animals are out on pasture, make sure 

the forage from the pasture is providing 

what is estimated in the diet. A dry spell, 

or worse a drought, can significantly alter 

the forage harvested by the heifers. 

Feed Access 
Similar to lactating animals, feed 

access for heifers is key to performance. 

Is there enough bunk space for the 

animals? Does the grouping strategy allow 

for comparable size animals to be housed 

together? If the heifers cannot reach the 

feed, they cannot eat it. Pushing feed up 

can mitigate that situation. "Perhaps some 

of the slug feeding behavior we see in 

lactating animals is developed during the 

heifer phase when feed is provided once a 

day and not pushed up;' Balbian said. Feed 

access on pasture is just as important. 

Housing 
It is not unusual for heifers to 

be housed in facilities that were not 

FIGURE 1 

Growth benchmarks to optimize first and 
subsequent lactation milk yield 

Birth to Weaning: 
double bodyweight 

Puberty: 
45% mature weight 

Breeding and Pregnancy: 
55-60% mature weight 

First lact. post-calving BW: 82% to 85% 
mature weight. Goal is to achieve 82% of 
mature size to achieve 80% of mature 
cow milk yield. 

Mature weight determined at middle of 
3rd and 4th lactation - 80 to 200 days 
in milk on healthy cows, not cull cows. 

M. Van Amburgh, PhD, Calf and Heifer Congress, 
2015 

specifically designed for them. This 

makes it difficult to provide the best 

environment. Clean and dry are key 

factors. That entails adequate bedding 

that is kept dry and changed as needed. 

Strive for slip-free flooring. If stalls 

are provided, ideally, they should be 

sized for the heifers that will use them. 

Check industry standards for space 

requirements for bedded packs or 

freestalls. Stocking density should be one 

stall per animal. There should be enough 

feeding space for all animals to eat at 

the same time and plenty of free-choice 

water. Overcrowding can make the bunk 

space inadequate, tax the ventilation 

system, negatively impact cleanliness, 

and increase bedding needs. Not to 

mention the stress the animals are under 

because they can't lay down and rest or 

move around freely. As always, it's the 

smaller, less aggressive animals that bear 

the brunt of this situation. 

Ventilation 

Ventilation plays a significant role 

in maintaining health and growth in 

heifers. Be sure air is turning over at a 

rate that removes stale and dirty air. This 

Continued on page 6 
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by that time, heifers are already about two years 
old, and a lot can happen management 
wise on a farm in two years., It is 
crucial to evaluate the current management 
system at each stage of the heifer's 
development.

This requires some data which is not always readily available. 
Obtaining milk production records for comparison 
is usually not hard. Most farms have that information. 
Growth and health information can be a different 
story for both heifers and mature cows. If the farm 
has that data, great, but very often they do not, and 
at the very least some spot checking of cohorts is in 
order.

MEASURE GROWTH

Data collection for this age group of animals is 
challenging. It would be great if all farms had 
access to a scale that they could run all their 
heifers across. Unfortunately, that�s not 
the reality. If it is possible to get access to 
a scale on a short-term basis, weighing a sample 
of each group can be enough to indicate 
how present management activities are 
doing.

If a scale is just not available, a weight tape is 
another option. Weight tapes are not as accurate 
as scales, but they can still indicate growth 
trends. The information is most useful if 
the same brand of weight tape and the same 
person uses the weight tape across groups 
and time.

Weight is an important measurement of growth, 
but it is most useful when paired with hip 
height. Taking the time to handle the animals 
to check hip heights on even a few animals 
in each group is worthwhile. If the animals 
can�t be caught and measured, another 
method is to place a measuring stick in 
a spot that heifers walk past to be weighed. 
Just make sure it is not hung in a spot 
that can get a buildup of bedding or manure, 
which throws the measurements off.

Common recommendations for when to take weight 
and hip height measurements are: birth, 
weaning, four to six months, and at pen 
changes. If it is not possible to measure all 
the heifers in each group, shoot for measuring 
a subset of animals in each group.

MONITOR DISEASE INCIDENCE
In addition to growth data, disease incidences 
can be very insightful. These kind 
of health records must be a part of everyday 
record keeping. Weaned heifers tend 
to have fewer health problems, but tracking 
incidences of respiratory illness and 
diarrhea can reveal whether there is a problem 
with housing, nutrition, or hygiene protocols.

Use the data collected to evaluate trends 
in growth and health. Animals can 
be benchmarked within the herd if enough 
data is collected over time. Another 
good practice is to compare results 
to industry benchmarks and recommendations.

Dr. Lynch suggests looking at the present 
management to see if the program 
checks all the boxes.

Diet

Are animals getting the nutrients they need to 
support growth before and after breeding and 
during pregnancy?  Is the farm working with 
a competent nutritionist who tracks forage 
quality and adjusts the heifer ration? Balbian 
encourages farmers to have their nutritionist 
look at each stage of post- weaned 
heifers at least once a month. If animals 
are out on pasture, make sure the forage 
from the pasture is providing what is estimated 
in the diet. A dry spell, or worse a drought, 
can significantly alter the forage harvested 
by the heifers.

Feed Access

Similar to lactating animals, feed access for heifers is key to performance, 
Is there enough bunk space for the animals? Does the 
grouping strategy allow for comparable size animals to be housed 
together? If the heifers cannot reach the feed, they cannot eat 
it. Pushing feed up can mitigate that situation. �Perhaps some of 
the slug feeding behavior we see in lactating animals is developed 
during the heifer phase when feed is provided once a day 
and not pushed up,� Balbian said. Feed access on pasture is just 
as important.

Housing

It is not unusual for heifers to be housed 
in facilities that were not

specifically designed for them. This makes it difficult 
to provide the best environment. Clean 
and dry are key factors. That entails adequate 
bedding that is kept dry and changed 
as needed. Strive for slip-free flooring. 
If stalls  are provided, ideally, they should 
be sized for the heifers that will use them. 
Check industry standards for space requirements 
for bedded packs or freestalls. Stocking 
density should be one stall per animal. 
There should be enough feeding space 
for all animals to eat at  the same time and 
plenty of free-choice water. Overcrowding 
can make the bunk space inadequate, 
tax the ventilation system, negatively 
impact cleanliness, and increase bedding 
needs. Not to mention the stress the animals 
are under because they can't lay down 
and rest or move around freely. As always, 
it's the smaller, less aggressive animals 
that bear the brunt of this situation.

FIGURE 1

Growth benchmarks to optimize first and subsequent 
lactation milk yield

Birth to Weaning: double bodyweight

Puberty: 45% mature weight

Breeding and Pregnancy: 55-60% 
mature weight

First lact. post-calving BW: 82% to 85% mature weight. 
Goal is to achieve 82% of mature size to achieve 
80% of mature cow milk yield.

Mature weight determined at middle of 3rd and 4th lactation 
- 80 to 200 days in milk on healthy cows, not 
cull cows.

M. Van Amburgh, PhD, Calf and Heifer Congress, 2015

Ventilation

Ventilation plays a significant role in maintaining 
health and growth in heifers. Be sure 
air is turning over at a rate that removes stale 
and dirty air. This
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Troubleshooting weaned heifers, 

cont'd from page 5 

is necessary even in the cold weather 

with young animals. The air circulation 

recommendations for heifers as young 

as two to six months is 20 cfm in cold 

weather, 60 cfm in mild weather, and 

130 in hot weather. It pays to work with 

an engineer or someone knowledgeable 

about ventilation to evaluate and 

troubleshoot ventilation in your heifer 

facilities. 

Disease Incidence 

Once heifers are weaned successfully 

and off to a healthy start, disease 

incidence is relatively low but is still a 

factor. Respiratory disease is the most 

common issue with weaned heifers, 

followed by diarrhea. Occasionally hoof 

disease or some unusual disease will crop 

up as well. A necropsy can shed light 

on the cause of death and the severity 

of illness. Again, record keeping, along 

with consistent observation is crucial to 

disease detection and mitigation. 

Vaccinations 

Work with your vet to develop a 

vaccine program that provides what your 

herd needs. Equally important is to set 

up a procedure to get animals vaccinated 

that is doable. 

Parasite Control 

Whether inside or outside, heifers 

need fly and parasite control. Work with 

your vet to set up an achievable protocol 

that addresses your farm's situation. 

Klebsiella mastitis - More than just another 
gram-negative 
Paul Virkler 

Klebsiella is becoming a more 

commonly isolated mastitis-causing 

organism on dairy farms across the 

Northeast. We have traditionally thought 

of the most common gram-negative 

organism isolated on dairies as E. coli, but 

over the last 20 years, that has changed 

on some farms. While there is always a 

range on each farm of how the mastitis 

presents, we hear from farms about 

two basic clinical presentations with 

Klebsiella. One is a very severe clinical 

mastitis with cows becoming systemically 

ill and with very poor recovery rates. The 

second is a less severe clinical mastitis 

but a number of these cows become 

chronically infected with an elevated 

somatic cell count (SCC). 

While we are not entirely sure of why 

Klebsiella has become more prevalent in 

the Northeast, from research done by 

Marcos Munoz and colleagues in 2006, 

we know that the primary source, as it 

concerns to mastitis risk, of Klebsiella 

on most dairy farms is from cattle feces. 

Munoz showed that approximately 80 

percent of healthy cows shed Klebsiella in 

their feces over a period of five months of 

testing. It is still true that green sawdust 

can be a source of Klebsiella if a farm 

is using it, but this is not the primary 

bedding on most farms. 

Given that Klebsiella is present in 

cattle manure, the primary prevention 

strategy is how to keep manure away 

from open teat ends. This sounds easy 

on paper, but in practical applications on 

real dairy farms, it is an ongoing battle 

to get it done. Klebsiella falls into the 

environmental mastitis category, which 

means that the primary source of the 

organism is from the environment. The 
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Pasture Considerations 

Make sure that pasture is providing 

the level of forage the diet is 

formulated for. Weather, in particular 

drought, impacts forage availability 

and quality. Be sure the animals 

have adequate access to feed with 

enough feeding space. Provide water 

that is clean and free-choice. Do the 

animals have access to shelter from 

the weather, such as shade and wind 

protection? Is someone tasked with 

checking on the heifers to observe 

them and make sure they are healthy 

and growing? It can be especially 

tough to get growth data on pastured 

animals, but this information can tell 

you a tremendous amount about how 

the animals are doing. I 

Kathryn Barrett (kfb3@cornell.edu) is a 

senior extension associate with Cornell 

PRO-DAIRY. 

An example of multiple open 

lesions from a herd with an 

outbreak of Klebsiella. 

following section outlines risk factors for 

Klebsiella that we have observed on dairy 

farms that we work with. 

RISK FACTORS FOR 
KLEBSIELLA 

If your farm is using cloth towels, 

make sure that they are laundered 

properly and that washing machines do 

not develop biofilms. We investigated 

a farm situation in which Klebsiella 

was isolated from the towels and from 

is necessary even in the cold weather with young 
animals. The air circulation recommendations 
for heifers as young as two 
to six months is 20 cfm in cold weather, 60 
cfm in mild weather, and 130 in hot weather. 
It pays to work with an engineer or someone 
knowledgeable about ventilation to evaluate 
and troubleshoot ventilation in your heifer 
facilities.

Disease Incidence
Once heifers are weaned successfully and off 
to a healthy start, disease

incidence is relatively low but is still a factor. Respiratory 
disease is the most common issue 
with weaned heifers, followed by diarrhea. 
Occasionally hoof disease or some unusual 
disease will crop up as well. A necropsy 
can shed light  on the cause of death 
and the severity  of illness. Again, record 
keeping, along with consistent observation 
is crucial to disease detection and 
mitigation.

Vaccinations

Work with your vet to develop a vaccine program 
that provides what your herd needs. 
Equally important is to set up a procedure 
to get animals vaccinated that is doable.

Parasite Control

Whether inside or outside, heifers need fly and 
parasite control. Work with your vet to set 
up an achievable protocol that addresses 
your farm�s situation.

Pasture Considerations
Make sure that pasture is providing the level 
of forage the diet is formulated for. Weather, 
in particular drought, impacts forage 
availability and quality. Be sure the animals 
have adequate access to feed with enough 
feeding space. Provide water that is clean 
and free-choice. Do the animals have access 
to shelter from the weather, such as shade 
and wind protection? Is someone tasked 
with checking on the heifers to observe 
them and make sure they are healthy 
and growing? It can be especially tough 
to get growth data on pastured animals, 
but this information can tell you a tremendous 
amount about how the animals are 
doing.

Kathryn Barrett (kfb3@cornell.edu) is a senior 
extension associate with Cornell PRO-DAIRY.

Klebsiella mastitis � More than just another gram-negative

Paul Virkler

Klebsiella is becoming a more commonly isolated mastitis-causing 
organism on dairy farms across the Northeast. 
We have traditionally thought of the most common 
gram-negative organism isolated on dairies as 
E. coli, but over the last 20 years, that has changed on 
some farms. While there is always a range on each farm 
of how the mastitis presents, we hear from farms about 
two basic clinical presentations with Kiebsiella. One 
is a very severe clinical mastitis with cows becoming 
systemically ill and with very poor recovery rates. 
The second is a less severe clinical mastitis but a 
number of these cows become chronically infected with 
an elevated somatic cell count (SCC).

While we are not entirely sure of why Klebsiella 
has become more prevalent in the Northeast, 
from research done by

Marcos Munoz and colleagues in 2006, we know that the 
primary source, as it concerns to mastitis risk, of Klebsiella 
 on most dairy farms is from cattle feces. Munoz 
showed that approximately 80 percent of healthy 
cows shed Klebsiella in their feces over a period 
of five months of testing. It is still true that green 
sawdust can be a source of Klebsiella if a farm  is 
using it, but this is not the primary bedding on most farms.

Given that Klebsiella is present in cattle manure, 
the primary prevention strategy is how 
to keep manure away from open teat ends. 
This sounds easy on paper, but in practical 
applications on real dairy farms, it is 
an ongoing battle to get it done. Klebsiella falls 
into the environmental mastitis category, 
which means that the primary source 
of the organism is from the environment. 
The

following section outlines risk factors for Klebsiella 
that we have observed on dairy farms 
that we work with.

RISK FACTORS FOR KLEBSIELLA

If your farm is using cloth towels, make sure that they are laundered 
properly and that washing machines do not develop biofilms. 
We investigated a farm situation in which Klebsiella was isolated 
from the towels and from



swabbing the inside of the washing 

machine. We recommend that towels 

are laundered in hot water with 

detergent and fully dried in a dryer. If 

drying is not possible or load size is not 

well controlled, then you may need to 

consider adding in chlorine in the final 

rinse cycle of the washing machine. 

Teat end cleanliness prior to unit 

attachment is a critical area to monitor 

for risk of Klebsiella mastitis. If teats 

are still dirty when the teat canal is 

opened to milk, the risk is greater that 

Klebsiella could make its way inside 

the udder. In our experience, unless 

someone on the farm is monitoring 

this parameter on a regular basis, 

milkers are unlikely to consistently 

get teat ends clean. Also milkers need 

to be trained that wiping the teat 

ends requires a different hand motion 

compared to wiping the teat barrels. 

For herds that are using some type 

of mechanical brush to clean teats, 

we recommend that the disinfectant 

levels running through the brushes are 

checked on a very frequent basis to 

avoid a situation of the brush serving 

as an instrument to pass organisms 

cow to cow. We also recommend that 

these brushes are sprayed out on a 

regular basis to avoid excessive dirt or 

manure accumulation in them. Brushes 

should also be changed on schedule to 

keep the effectiveness of the cleaning 

process high. 

Pre-dip is an important component of 

controlling Klebsiella mastitis, as we are 

relying on this to help disinfect the teat 

prior to unit attachment. We see a large 

variation in how well pre-dip is applied 

on individual cows, which of course 

plays a role in how effective it is. If there 

is no dip on the teat end or barrel, then 

it is unlikely to be effective. Pre-dip 

should be on the teat for a minimum of 

30 seconds before it is removed. Also be 

aware that if your routine incorporates 

forestripping immediately after pre

dipping, you may be removing a large 

amount of the pre-dip. In this case, we 

would recommend re-dipping. 

Post-dip is also a crucial component 

of Klebsiella mastitis control for a couple 

of reasons. One is that if teat ends were 

not cleaned effectively prior to unit 

attachment, the post-dip can help to 

disinfect the remaining bacteria on the 

teat end. Secondly, post-dip can help 

support good skin condition due to the 

emollient package that it contains. As 

outlined below, we do see an association 

with dry skin and open lesions and 

Klebsiella incidence. 

Preventing short-term changes of 

the teats during milking is critical as 

this has been linked to a delayed closure 

of the teat canal as the cow goes to 

the stall. Claw vacuum should be set 

appropriately and all pulsators graphed 

to ensure they are functioning well. A 

proper milking routine should be in place 

to avoid bimodal milk flow or overmilking 

at the beginning of milking. To avoid 

overmilking at the end of milking, units 

should be aligned well, automatic take

offs set appropriately, and the use of 

manual mode minimized. 

We have definitely seen a relationship 

with Klebsiella outbreaks and herds with 

dry skin and excessive open lesions. 

You can think of open lesions as cracks 

or cuts on the teat that then become 

infected and do not heal up well. (See 

Figure 1). Although the reasons why 

some herds have a large issue with this 

are not entirely clear, we have been able 

to control the open lesions by adjusting 

the emollient in the post-dip to higher 

levels. In other situations, better cow 

FIGURE 1 

higher-pressure hoses. This has the 

potential to aerosolize all the manure 

pathogens and send them toward the 

teats and udders of the cows with open 

teat ends that have just exited. We have 

seen farms successfully transition to 

using short-handled squeegees to move 

manure in the middle of the group and 

only using the hose between groups 

when no cows are present. 

Keeping units clean is also essential 

to controlling fecal contamination of 

milkers' hands as they are attaching units. 

We recommend that units are sprayed 

down between every group and then 

toweled off to prevent excessive water 

from remaining on the mouthpiece lip. 

Controlling the splash of manure onto 

teats and udders as cows move in the 

group and to and from the parlor is also 

critical to controlling Klebsiella. Munoz 

clearly showed that the dirtier the udders 

were, the more Klebsiella remained on the 

teat after prep. Make sure that crossover 

alleys are not scraped prior to cow 

movement and that alley scrapers are 

maintained well so that manure is not left 

behind next to the stalls or in the middle 

Continued on page 8 

positioning and 

bedding and stall 

management has 

helped to keep the 

stall beds drier, 

An example of how the relationship between E coli (grey bars) and 

Klebsiella (blue bars) changed on one dairy over the course of a year 

especially in those 

herds bedding with 

manure solids, 

which seems to 

help skin condition 

as well. 

Another large 

risk factor that 

we have seen 

associated with 

Klebsiella is 

spraying deck 

manure toward 

cows that have 

just exited with 
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swabbing the inside of the washing machine. 
We recommend that towels are laundered 
in hot water with detergent and fully 
dried in a dryer. If drying is not possible 
or load size is not well controlled, then 
you may need to consider adding in chlorine 
in the final rinse cycle of the washing 
machine.

Teat end cleanliness prior to unit attachment 
is a critical area to monitor for risk 
of Klebsiella mastitis. If teats are still dirty 
when the teat canal is opened to milk, the 
risk is greater that Klebsiella could make its 
way inside the udder. In our experience, unless 
someone on the farm is monitoring this 
parameter on a regular basis, milkers are 
unlikely to consistently get teat ends clean. 
Also milkers need to be trained that wiping 
the teat ends requires a different hand 
motion compared to wiping the teat barrels.

For herds that are using some type of mechanical 
brush to clean teats, we recommend 
that the disinfectant levels running 
through the brushes are checked on 
a very frequent basis to avoid a situation of 
the brush serving as an instrument to pass 
organisms cow to cow. We also recommend 
that these brushes are sprayed out 
on a regular basis to avoid excessive dirt 
or manure accumulation in them. Brushes 
should also be changed on schedule 
to keep the effectiveness of the cleaning 
process high.

Pre-dip is an important component of controlling 
Klebsiella mastitis, as we are relying 
on this to help disinfect the teat prior to 
unit attachment. We see a large variation in 
how well pre-dip is applied on individual cows, 
which of course plays a role in how effective 
it is. If there is no dip on the teat end 
or barrel, then it is unlikely to be effective. 
Pre-dip should be on the teat for a minimum 
of 30 seconds before it is removed. Also 
be aware that if your routine incorporates 
forestripping immediately after pre- 
dipping, you may be removing a large amount 
of the pre-dip. In this case, we would recommend 
re-dipping.

Post-dip is also a crucial component of Klebsiella 
mastitis control for a couple of reasons. 
One is that if teat ends were

not cleaned effectively prior to unit attachment, 
the post-dip can help to disinfect 
the remaining bacteria on the teat end. 
Secondly, post-dip can help support good 
skin condition due to the emollient package 
that it contains. As outlined below, we 
do see an association with dry skin and open 
lesions and Klebsiella incidence.

Preventing short-term changes of the teats during milking is critical as this 
has been linked to a delayed closure of the teat canal as the cow goes 
to the stall. Claw vacuum should be set appropriately and all pulsators 
graphed to ensure they are functioning well. A proper milking 
routine should be in place to avoid bimodal milk flow or overmilking 
at the beginning of milking. To avoid overmilking at the end 
of milking, units should be aligned well, automatic take- offs set appropriately, 
and the use of manual mode minimized.

We have definitely seen a relationship with Klebsiella 
outbreaks and herds with dry skin and 
excessive open lesions. You can think of open 
lesions as cracks or cuts on the teat that 
then become infected and do not heal up well. 
(See Figure 1). Although the reasons why 
some herds have a large issue with this are 
not entirely clear, we have been able to control 
the open lesions by adjusting the emollient 
in the post-dip to higher levels. In other 
situations, better cow

positioning and bedding 
and stall management 
has helped 
to keep the stall 
beds drier, especially 
in those herds 
bedding with manure 
solids, which seems 
to help skin condition 
as well.

Another large risk factor 
that we have seen 
associated with 
Klebsiella is spraying 
deck manure 
toward cows 
that have just exited 
with

higher-pressure hoses. This has the potential to 
aerosolize all the manure pathogens and send 
them toward the teats and udders of the 
cows with open teat ends that have just exited. 
We have seen farms successfully transition 
to using short-handled squeegees to 
move manure in the middle of the group and 
only using the hose between groups when 
no cows are present.

Keeping units clean is also essential to controlling fecal 
contamination of milkers' hands as they are attaching 
units. We recommend that units are sprayed down 
between every group and then toweled off to prevent 
excessive water from remaining on the mouthpiece 
lip.

Controlling the splash of manure onto teats and 
udders as cows move in the group and to and 
from the parlor is also critical to controlling 
Klebsiella. Munoz clearly showed that 
the dirtier the udders were, the more Klebsiella 
remained on the teat after prep. Make 
sure that crossover alleys are not scraped 
prior to cow movement and that alley scrapers 
are maintained well so that manure is 
not left behind next to the stalls or in the middle

FIGURE 1
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Klebsiella mastitis - More than just 

another gram-negative, cont'd from 

page 7 

of the alleys. Establish a consistent 

pattern among all shifts in the way cows 

are brought to the parlor. Also holding 

areas and return lanes may have to be 

scraped multiple times during milkings if 

too much manure is accumulating. 

Cow positioning in the stalls is key 

in terms of reducing the fecal load, and 

therefore KlebsieUa, in the back one

third of the stall. If cows are routinely 

positioned too far forward, then there is 

most likely manure contamination in the 

back of the stall. If this is the case on your 

farm, try to determine if this is a bedding 

level issue or if there is a need for a low 

brisket board to properly position cows. 

Also be aware that if you have narrow 

alleys and overcrowded pens, there most 

likely is quite a lot of fecal splash into 

the stalls that is occurring. If you are 

manually scraping alleys, monitor the 

technique to make sure that manure is 

not inadvertently rolling into the stalls as 

it is pushed to the end. 

Lastly, make sure that you monitor 

the dry-off procedure. Teats need to 

be clean and dry prior to injecting 

antibiotics or internal teat sealants. 

Teats should be cleaned in the order 

of far teats first and then near teats. 

Treatment should be performed first 

on the near teats and last on the far 

teats. Make sure that the base of the 

teat is squeezed off when injecting an 

internal teat sealant so that it stays in 

the teat cistern. 

As you can see from the risk factors 

above, getting a handle on this can 

be a tough job. Many of these areas 

need ongoing monitoring to prevent 

procedural drift, which is what makes 

controlling KlebsieUa a challenge on 

dairies. The good news is that we have 

seen many dairies be successful in 

reducing the incidence of this pathogen 

on their dairy, so it can be done. Good 

luck; your cows will thank you. I 

Paul Virkler is a DVM with Quality Milk 

Production Services (QMPS). 

Selective dry cow therapy: Antimicrobial stewardship can offer 
returns in appropriate herds 
Amy Vasquez and Sam Rowe 

THE TWO APPROACHES 

A recent multi-site clinical trial by 

our group found that two selective dry 

cow therapy (SDCT) programs each used 

55 percent less antibiotics at dry-off 

than blanket dry cow therapy (BDCT) 

FIGURE 1 

Breakdown of costs associated with dry-off 
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without negatively affecting udder health 

in the next lactation. The first strategy 

involved use of microbiological culture 

to identify and treat any quarter-level 

infection at dry-off ("culture-guided 

SDCT"). The second used a computer-
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automated data

driven algorithm 

to select and treat 

only cows that 

were "high-risk" for 

infection at or after 

dry-off ("algorithm

guided SDCT"). 

Both strategies 

require necessary 

tools: an onsite 

laboratory with 

an incubator and 

Sampl ing and 
cu ltur ing 

of mi lk  

Read ing 
cu lture p lates 

consumables such 

as bacterial growth 

media, gloves, and 

inoculation swabs 

for culture-guided 

SDCT. Monthly 
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individual-cow somatic cell counts and 

mastitis event data is necessary for 

algorithm-guided SDCT. Additionally, 

both strategies incur labor costs. Both 

require a small amount of time at dry-off 

to sort cows into those that will receive 

antimicrobial therapy and those that 

will not. Culture-based SDCT requires 

additional time prior to dry-off to sort 

cows and retrieve quarter-level milk 

samples, and to inoculate and read 

culture plates. The potential of SDCT 

to improve antimicrobial stewardship 

without negative cow or quarter-

level impacts are certainly drivers for 

producers to select either of these 

strategies. Yet survey data in the U.S. 

indicates that most producers elect to 

use BDCT at dry-off. Could the extra 

labor costs or uncertainty around 

negative impacts create worry around 

the economic viability of the practice? 

Our group aimed to determine the net 

economic impact of these strategies at 

the herd level. 

of the alleys. Establish a consistent pattern among 
all shifts in the way cows are brought to 
the parlor. Also holding areas and return lanes 
may have to be scraped multiple times 
during milkings if too much manure is accumulating.

Cow positioning in the stalls is key in terms of reducing 
the fecal load, and therefore Klebsiella, in the 
back one- third of the stall. If cows are routinely

positioned too far forward, then there is most likely 
manure contamination in the back of the 
stall. If this is the case on your farm, try to 
determine if this is a bedding level issue or if 
there is a need for a low brisket board to properly 
position cows. Also be aware that if you 
have narrow alleys and overcrowded pens, 
there most likely is quite a lot of fecal splash 
into  the stalls that is occurring. If you are 
manually scraping alleys, monitor the technique 
to make sure that manure is not inadvertently 
rolling into the stalls as it is pushed 
to the end.

Lastly, make sure that you monitor the dry-off 
procedure. Teats need to be clean and 
dry prior to injecting antibiotics or internal 
teat sealants. Teats should be cleaned 
in the order of far teats first and then 
near teats.

Treatment should be performed first on the near 
teats and last on the far teats. Make sure 
that the base of the teat is squeezed off 
when injecting an internal teat sealant so that 
it stays in the teat cistern.

As you can see from the risk factors above, getting 
a handle on this can be a tough job. Many 
of these areas need ongoing monitoring 
to prevent procedural drift, which is 
what makes controlling Klebsiella a challenge 
on dairies. The good news is that we 
have seen many dairies be successful in reducing 
the incidence of this pathogen on their 
dairy, so it can be done. Good luck; your 
cows will thank you.

Paul Virkler is a DVM with Quality Milk Production 
Services (QMPS).

Selective dry cow therapy: Antimicrobial stewardship can offer returns in appropriate herds

Amy Vasquez and Sam Rowe

FIGURE 1 (7 start options)

Breakdown of costs associated with dry-off

start option 1 of 
flow chart: Cost 
of dry cow 
antibiotics 
($/tube)

Total antibiotic costs

Total cost (end of flow chart)

start option 2 
of flow chart: 
antibiotic 
use 
at dry-off 
(tab to 
Total antibiotics 
or 
next)

Labor for infusing 
COWS

Total labor costs (tab to total cost)

start option 
3 of flow 
chart: Hourly 
 rate 
for farm 
labor (tab 
to total 
labor costs)
start option 4 of flow 
chart: Sampling 
and culturing 
of milk

labor for selecting 
cows 
for treatment 
(tab 
to total labor 
costs)

start option 5 of flow 
chart: Reading 
culture plates 
(tab to labor for 
selecting cows for 
treatment)

start option 6 of 
flow chart: cost 
of maintaining 
on-farm 
laboratory

Total equipment costs (tab to 
total cost)

start option 7 
of flow chart: 
cost of 
culture plates, 
swabs, 
gloves 
(tab to 
total equipment 
costs)

THE TWO APPROACHES

A recent multi-site clinical trial by our group found 
that two selective dry cow therapy (SDCT) 
programs each used 55 percent less 
antibiotics at dry-off than blanket dry cow 
therapy (BDCT)

without negatively affecting udder health in the next lactation. 
The first strategy involved use of microbiological 
culture to identify and treat any quarter-level 
infection at dry-off (�culture-guided SDCT"). 
The second used a computer-

automated data- driven 
algorithm  to select 
and treat only cows 
that were �high-risk� 
for infection 
at or after dry-off 
(�algorithm- guided 
SDCT"). Both strategies 
require necessary 
tools: an onsite 
laboratory with  an 
incubator and consumables 
such as bacterial 
growth media, 
gloves, and inoculation 
swabs for culture-guided 
SDCT. Monthly

individual-cow somatic cell counts and mastitis 
event data is necessary for algorithm-guided 
SDCT. Additionally, both strategies 
incur labor costs. Both require a small 
amount of time at dry-off to sort cows into 
those that will receive antimicrobial therapy 
and those that will not. Culture-based 
SDCT requires additional time prior 
to dry-off to sort cows and retrieve quarter-level 
milk samples, and to inoculate and 
read culture plates. The potential of SDCT 
to improve antimicrobial stewardship without 
negative cow or quarter-  level impacts 
are certainly drivers for producers to select 
either of these strategies. Yet survey data 
in the U.S. indicates that most producers 
elect to use BDCT at dry-off. Could 
the extra labor costs or uncertainty around 
negative impacts create worry around 
the economic viability of the practice? 
Our group aimed to determine the net 
economic impact of these strategies at the 
herd level.
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MODELING ECONOMIC 
CONSEQUENCES USING 
CURRENT INDUSTRY DATA 

A partial budget analysis was used to 

capture herd-level economic impacts 

of culture- and algorithm-guided SDCT 

over the BDCT approach. We performed 

these calculations using Monte Carlo 

simulations within the @Risk software 

program (@Risk 7.6; Palisade Corporation, 

Ithaca, N.Y.). Many considerations were 

made for inputs of these models. First, 

the findings of our previous study 

determined that post-fresh udder health 

was equivalent for the dry cow therapy 

approaches explored; this was assumed 

for the first economic models that were 

investigated. Herd-level components 

were entered in the model such as 

costs of medications, labor costs, and 

cost of the method of SDCT (Figure 1). 

Each of the herd-level components was 

represented by a range of values sampled 

from a distribution characteristic of 

how the data is presented in the field. 

These distributions were used because 

costs may vary by farm, such as extra 

time required for milk sampling or 

worker wages. Fixed costs were entered 

for consumables such as culture plates 

and sample vials. As most farms use 

regular DHIA milk-recording, this was 

assumed to be an already-sunk cost 

for algorithm-guided protocols. Fifty

thousand iterations were run, with each 

iteration representing one herd under 

a set of individual economic and health 

conditions to capture all of the variability 

that can occur at the farm level. Examples 

of individual iterations for blanket, 

culture-guided, and algorithm-guided 

protocols are shown in Figure 2. 

THE RESULTS 

In the situation of BDCT, the largest 

cost is antibiotics. Although costs decline 

for medications in the SDCT strategies, 

farms will experience increases in total 

labor costs and equipment costs. 

The @Risk program generated a net 

herd impact distribution histogram for 

the 50,000 iterations associated with 

culture-guided SDCT (Figure 3, page 

10), indicating that there is variation in 

the money saved per cow-dry-off across 

the herds. The average 

economic savings (the peak 

of the curve) for a herd using 

culture-guided therapy over 

BDCT was $2.14 per cow

dry-off. Three-quarters of 

the herds experienced a 

positive economic impact 

(greater than $0) whereas 

in 25 percent of farms, the 

strategy was not economical 

(less than $0). For algorithm

guided SDCT, 100 percent 

of iterations found that it 

was a profitable alternative 

to BDCT with an average 

net of $7.83 per cow dry-off 

(Figure 4, page 10). For 1,000 

cows dried off per year, this 

amounts to over $7,500. 

When we further investigated 

what inputs were responsible 

for one farm achieving 

higher net values than 

another, we found two major 

contributors: the cost of 

the antibiotic tubes and 

the proportion of quarters 

treated at dry-off. In the 

culture-guided program, the 

latter will be driven by the 

number of positive cultures 

whereas in the algorithm

guided program, it will be 

driven by the number of 

cows above the thresholds 

for somatic cell count and 

mastitis cases. 

WHAT IF UDDER 
HEALTH DECLINES? 

Though previous 

research by our group 

found no impact on udder 

health consequences when 

comparing SDCT methods 

to BDCT, there continues to 

be the "what if?" question. 

For instance, earlier SDCT 

studies did find increases 

in risk of mastitis and/or 

worsened milk quality. It 

should be noted that many of 

Continued on page 10 

FIGURE 2 

Examples of one iteration for each dry cow treatment strategy 

Iteration (herd) #1 - Blanket DCT 

Cost of A h . d ry cow nt1 1ot1c 

antibiotics use at 

($/tu be) d ry-off 

$3.50 100% 

Total cost =$:14.68 

Sampl ing and 
cu ltur ing 

of mi lk  

Total equipment 
costs =$:14.00 

Read ing 
cu lture p lates 

t 

$0.00 

Iteration (herd) #1 - Culture SDCT 

Total cost =$:12.38 

Total equipment 
costs =$4.09 

t 

Iteration (herd) #1 - Algorithm SDCT 

Cost of A h . d ry cow nt1 1ot1c 

antibiotics use at 

($/tu be) d ry-off 

$3.50 45% 

Total cost =$6.86 

Total equipment 
costs =$0.00 

t 

$0.00 
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MODELING ECONOMIC CONSEQUENCES 
USING CURRENT 
INDUSTRY DATA
A partial budget analysis was used to capture 
herd-level economic impacts of culture- 
and algorithm-guided SDCT over the 
BDCT approach. We performed these calculations 
using Monte Carlo simulations within 
the @Risk software program (@Risk 7.6; 
Palisade Corporation, Ithaca, N.Y.). Many 
considerations were made for inputs of 
these models. First, the findings of our previous 
study determined that post-fresh udder 
health was equivalent for the dry cow therapy 
approaches explored; this was assumed 
for the first economic models that were 
investigated. Herd-level components were 
entered in the model such as costs of medications, 
labor costs, and cost of the method 
of SDCT (Figure 1). Each of the herd-level 
components was represented by a 
range of values sampled from a distribution 
characteristic of how the data is presented 
in the field. These distributions were 
used because costs may vary by farm, such 
as extra time required for milk sampling 
or worker wages. Fixed costs were entered 
for consumables such as culture plates 
and sample vials. As most farms use regular 
DHIA milk-recording, this was assumed 
to be an already-sunk cost for algorithm-guided 
protocols. Fifty- thousand iterations 
were run, with each iteration representing 
one herd under a set of individual 
economic and health conditions to capture 
all of the variability that can occur at the 
farm level. Examples of individual iterations 
for blanket, culture-guided, and algorithm-guided 
protocols are shown in Figure 
2.

THE RESULTS
In the situation of BDCT, the largest cost is antibiotics. Although 
costs decline for medications in the SDCT strategies, 
farms will experience increases in total labor 
costs and equipment costs.

The @Risk program generated a net herd impact 
distribution histogram for the 50,000 iterations 
associated with culture-guided SDCT 
(Figure 3, page 10), indicating that there 
is variation in the money saved per cow-dry-off 
across

the herds. The average economic 
savings (the peak of the 
curve) for a herd using culture-guided 
therapy over BDCT 
was $2.14 per cow- dry-off. 
Three-quarters of the herds 
experienced a positive economic 
impact (greater than SO) 
whereas  in 25 percent of farms, 
the strategy was not economical 
(less than $0). For algorithm- 
guided SDCT, 100 percent 
 of iterations found that it 
was a profitable alternative to BDCT 
with an average  net of $7.83 
per cow dry-off (Figure 4, page 
10). For 1,000 cows dried off 
per year, this amounts to over 
$7,500. When we further investigated 
what inputs were responsible 
for one farm achieving 
higher net values than another, 
we found two major contributors: 
the cost of  the antibiotic 
tubes and  the proportion 
of quarters treated at dry-off. 
In the culture-guided program, 
the latter will be driven by 
the number of positive cultures 
whereas in the algorithm- 
guided program, it will 
be driven by the number of cows 
above the thresholds for somatic 
cell count and mastitis cases.

WHAT IF UDDER HEALTH DECLINES?

Though previous research by our 
group found no impact on udder 
health consequences when 
comparing SDCT methods to 
BDCT, there continues to be the 
�what if?" question. For instance, 
earlier SDCT studies did 
find increases in risk of mastitis 
and /or worsened milk quality. 
It should be noted that many 
of

FIGURE 2 Examples of one iteration for each dry cow 
treatment strategy



HERD MANAGEMENT 

Selective dry cow therapy: 
Antimicrobial stewardship can offer 

returns in appropriate herds, cont'd 
from page 9 

these studies were performed on herds 

that did not use internal teat sealant 

or that had a higher incidence of Staph 
aureus. Regardless, an objective of our 

group was also to investigate how a 

decline in udder health after switching to 

a SDCT strategy would affect the net herd 

economic impact. Using the same Monte 

Carlo simulation models, we were able to 

include a variable that introduced a cost 

(based on replacement costs, treatments, 

milk loss, etc.) for increases in mastitis 

of one, two or five percent for each herd. 

The question here was, if mastitis does 

increase as a result of implementing 

SDCT, will the farm still experience 

economic returns? As in the previous 

situation, antibiotic tubes were the 

largest contributing expense; perhaps the 

savings would exceed the costs incurred 

for mastitis cases. 

The results of this sensitivity analysis 

were as follows: at a one percent increase 

in mastitis, if a culture-guided SDCT 

program is used, the average farm 

must be treating 40 percent or fewer 

quarters to experience a net benefit. 

For algorithm-guided, the farm must be 

treating 60 percent or fewer quarters. 

At a two percent increase in mastitis, 

FIGURE 3 

FIGURE 5 

Online cost calcu lator 

Selective Dry Cow Therapy Cost Calculator 
Enter your information b�ow to compare the cost of dry cow therapy strategies in your herd 

Number of cows dried off per year Cost ($) of each dry cow therapy approach 

Do you conduct monthly OHi tests? 

® Yes 

0 No 

Cost of dry cow therapy tubes {$/tube) 

mi 

Cost of internal teat sealant ($/tube) 

" Im 

-: , 

20 $17.26 

1 1.s u U 3.• • ,u U u t.• 1 �SDCT BlarNIDCT 

Expected percent of quarters treated 
uslngSDCT 

m:J 
Culture SDCT 

Culture-guided se4ective OCT will CO$l $2.30 LESS per dry-off than blanket OCT. The estimated 

o ,o � :,o .o ro eo 10 eo 90 ,00 annual cash impact on your farm is +$0.00 

Approximate hourty rate for farm Algorithm SOCT 
workers Algorithm-guided selective OCT will cost $7 J32 LESS per dry-off than blanket OCT. The estimated 

sa (m:D annual cash Impact on your farm Is +$0.00 

-

20 percent of quarters or less must be 

treated to result in net positive returns 

in a culture-guided program, while 40 

percent of quarters or less must be 

treated in the algorithm-guided program. 

Finally, at a five percent increase in 

mastitis, none of the programs will have 

positive returns. In summary, as risk 

for mastitis increases on a farm after 

SDCT implementation, it becomes less 

economical to continue to the program. 

APPLYING THIS KNOWLEDGE 

How can one predict what will 

happen on an individual farm? We highly 

encourage discussion with the farm's 

veterinarian to determine candidacy for 

successful implementation, which will 

include considerations such as dry-off 

procedures and techniques, current 

milk quality parameters, presence of 

contagious pathogens in the herd, and 

availability/ acquisition of necessary 

FIGURE 4 

tools. To determine what dry cow therapy 

method might be most cost-effective, 

our team has developed a tool where 

producers can enter their treatment 

and labor costs, current practices, and 

expected level of treatment to generate 

values for comparison: Selective Dry 

Cow Therapy Cost Calculator - Dairy 

Know (umn.edu): dairyknow.umn.edu/ 

research/udder-health/selective-dry

cow-therapy-cost-calculator. (Figure 5) I 

Amy Vasquez (amy.vasquez@danone.com) 

is on the Milk Quality and Animal Care 

team at Danone North America and in 

previous roles has dedicated much time 

to extension/research regarding selective 

treatment protocols. Sam Rowe (samue. 

rowe@sydney.edu.au) is a senior lecturer 

in ruminant medicine at The University of 

Sydney and has conducted research and 

extension in mastitis management in the 

United States and Australia. 

Culture-guided SDCT net herd impact ($/cow-dry-off) Algorithm-guided SDCT net herd impact ($/cow-dry-off) 
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these studies were performed on herds that did 
not use internal teat sealant  or that had a higher 
incidence of Staph aureus. Regardless, 
an objective of our group was also 
to investigate how a decline in udder health 
after switching to a SDCT strategy would 
affect the net herd economic impact. Using 
the same Monte Carlo simulation models, 
we were able to include a variable that 
introduced a cost (based on replacement costs, 
treatments, milk loss, etc.) for increases 
in mastitis  of one, two or five percent 
for each herd. The question here was, 
if mastitis does increase as a result of implementing 
SDCT, will the farm still experience 
economic returns? As in the previous 
situation, antibiotic tubes were the largest 
contributing expense; perhaps the savings 
would exceed the costs incurred for mastitis 
cases.

The results of this sensitivity analysis were as follows: 
at a one percent increase in mastitis, if 
a culture-guided SDCT program is used, the average 
farm must be treating 40 percent or fewer 
quarters to experience a net benefit.  For 
algorithm-guided, the farm must be treating 
60 percent or fewer quarters. At a two percent 
increase in mastitis,

FIGURE 3 FIGURE 4

FIGURE 5

20 percent of quarters or less must be treated 
to result in net positive returns in a culture-guided 
program, while 40 percent of quarters 
or less must be treated in the algorithm-guided 
program. Finally, at a five percent 
increase in mastitis, none of the programs 
will have positive returns. In summary, 
as risk  for mastitis increases on a farm 
after SDCT implementation, it becomes less 
economical to continue to the program,

APPLYING THIS KNOWLEDGE
How can one predict what will happen on an 
individual farm? We highly encourage discussion 
with the farm�s veterinarian to determine 
candidacy for successful implementation, 
which will include considerations 
such as dry-off procedures and 
techniques, current milk quality parameters, 
presence of contagious pathogens 
in the herd, and availability/acquisition 
of necessary

tools. To determine what dry cow therapy method 
might be most cost-effective,  our team 
has developed a tool where producers can 
enter their treatment  and labor costs, current 
practices, and expected level of treatment 
to generate values for comparison: Selective 
Dry  Cow Therapy Cost Calculator - Dairy 
Know (umn.edu): dairyknow.umn.edu/ research/udder-health 
/selective-dry- cow-therapy-cost-calculator. 
(Figure 5)

Amy Vasquez (amy.vasquez@danone.com) is on 
the Milk Quality and Animal Care team at Danone 
North America and in previous roles has 
dedicated much time to extension/research 
regarding selective treatment 
protocols. Sam Rowe (samue. rowe@sydney.edu.au) 
is a senior lecturer in ruminant 
medicine at The University of Sydney and 
has conducted research and extension in mastitis 
management in the United States and Australia.



Benchmarking calf growth and performance 
on northern New York dairy herds 
Casey Havekes and Lindsay Ferlito 

The pre-weaning period is a 

vulnerable time for dairy calves and as 

a result, optimizing growth and health 

can be a challenge for dairy producers. 

Ensuring calves successfully transition 

through weaning, albeit important, 

can only tell us so much about a calf

raising program. It is equally important 

to quantify how calves are growing and 

performing to get the full picture of 

how successful a calf-raising program 

is. With that objective in mind, Cornell 

Cooperative Extension North Country 

Regional Ag Team (CCE NCRAT) recruited 

eight farms across the northern New 

York region to participate in a peer

to-peer discussion group focused 

on calf management. The discussion 

group was funded through the Dairy 

Advancement Program, which required 

us to meet on three separate occasions 

and to meet three specific milestone 

goals. Early on it was emphasized that 

the goal of the discussion group was 

not a competition, nor designed to 

across the pre-weaning period, and 3) 

to determine the costs associated with 

each farm's heifer-raising program. 

The group discussion consisted of 

eight calf managers/farm owners 

across northern New York, along with 

the two CCE NCRAT dairy specialists. 

Results from the first two objectives are 

described below. To ensure anonymity, 

participating herds were assigned a 

herd identification number ranging 

from one through eight; however, due to 

inconsistencies in data collection, Farm 

Eight is omitted from this report. 

MEASURE TRANSFER OF 
IMMUNITY OF NEWBORN DAIRY 
CALVES 

The first objective of the project was 

to measure TPI among newborn calves 

and to benchmark individual farms 

against industry standards. For the past 

several decades, the industry standard 

to evaluate TPI was to categorize 

calves as having success or failure of 

TPI. Recently, new industry standards 

have been defined and documented 

by categorizing 

calves into one of FIGURE 2 

to Dr. Lombard's research, more than 40 

percent of calves within a herd should 

achieve excellent TPI, about 30 percent 

should achieve good TPI, about 20 

percent should achieve fair TPI and less 

than 10 percent should achieve poor TPI 

(Table 2, page 13). 

For this discussion group, we 

collected blood samples from a subset 

of calves on each farm between 24 hours 

and seven days of age. Based on the data 

in Figure 1 and Table 1 (page 12), there 

was variation within and between the 

participating herds. As a result of sharing 

this information, individual participating 

farms have continued to work with the 

CCE NCRAT dairy specialists to improve 

colostrum management protocols. For 

example, following the dissemination of 

these results, Farm Six made changes to 

their colostrum management protocols 

and asked that TPI levels continue to 

be monitored for new calves entering 

the herd under the new management 

strategies. Following these changes, 

Continued on page 12 

rank the eight participating farms, but 

rather to encourage discussion, and for 

participants to learn from one another. 

The more specific objectives of the group 

were to: 1) measure transfer of passive 

immunity (TPI) among newborn calves, 

four categories 

(Lombard et al., 

2020). According 

Average da i ly gai n  for a s u bset of calves on seven partic i pat ing h e rds i n  
n o rthern  N Y  

2) calculate average daily gain (ADG) 
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Benchmarking calf growth and performance on northern New York dairy herds

Casey Havekes and Lindsay Ferlito

The pre-weaning period is a vulnerable time for dairy calves 
and as a result, optimizing growth and health can be 
a challenge for dairy producers. Ensuring calves successfully 
transition through weaning, albeit important, can 
only tell us so much about a calf- raising program. It is 
equally important to quantify how calves are growing and 
performing to get the full picture of how successful a calf-raising 
program is. With that objective in mind, Cornell 
Cooperative Extension North Country Regional Ag 
Team (CCE NCRAT) recruited eight farms across the northern 
New York region to participate in a peer- to-peer discussion 
group focused on calf management. The discussion 
group was funded through the Dairy Advancement 
Program, which required us to meet on three 
separate occasions and to meet three specific milestone 
goals. Early on it was emphasized that the goal of 
the discussion group was not a competition, nor designed 
to rank the eight participating farms, but rather to 
encourage discussion, and for participants to learn from 
one another. The more specific objectives of the group 
were to: 1) measure transfer of passive immunity (TPI) 
among newborn calves, 2) calculate average daily gain 
(ADG)


across the pre-weaning period, and 3) to 
determine the costs associated with each farm�s heifer-raising 
program.  The group discussion consisted of 
eight calf managers/farm owners across northern New York, 
along with the two CCE NCRAT dairy specialists. Results 
from the first two objectives are described below. To 
ensure anonymity, participating herds were assigned a herd 
identification number ranging from one through eight; 
however, due to inconsistencies in data collection, Farm 
Eight is omitted from this report.

FIGURE 1
Serum Total Protein levels for a subset of calves on NNY dairy herds

MEASURE TRANSFER OF IMMUNITY 
OF NEWBORN DAIRY 
CALVESThe first objective of the project was to measure TPl among 
newborn calves and to benchmark individual farms 
against industry standards. For the past several 
decades, the industry standard to evaluate TPI 
was to categorize calves as having success or failure 
of TPI. Recently, new industry standards have 
been defined and documented  by categorizing 
calves into one of four categories (Lombard 
et al.,2020). According

to Dr. Lombard�s 
research, more than 40 percent of calves 
within a herd should achieve excellent TPI, about 
30 percent should achieve good TPI, about 20 
percent should achieve fair TPI and less than 10 percent 
should achieve poor TPI (Table 2, page 13).

FIGURE 2

Average daily gain for a subset of calves on seven participating herds in northern NY

For this discussion group, we collected blood samples from 
a subset of calves on each farm between 24 hours and 
seven days of age. Based on the data in Figure 1 and 
Table 1 (page 12), there was variation within and between 
the participating herds. As a result of sharing this 
information, individual participating farms have continued 
to work with the CCE NCRAT dairy specialists to 
improve colostrum management protocols. For example, 
following the dissemination of these results, Farm 
Six made changes to their colostrum management protocols 
and asked that TPI levels continue to be monitored 
for new calves entering the herd under the new 
management strategies. Following these changes,

Farm 
Six is now achieving 100 percent of sampled 
calves in the �Excellent� category (2 6.2g/dL).
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TABLE 1 
Transfer of passive immun ity (TPI) levels for 

participati ng farms categorized using Lom bard 

et al. (2020) revised industry standards 

Farm ID 

2 

3 

4 

5 

6 

7 
Industry 
standard 

Excellent Good Fair Poor 

(> 6.2) (5.8-6.1) (5.1 -5.7)(< 5.1) 

14% 43% 29% 14% 

23% 15% 0% 62% 

67% 0% 17% 17% 

20% 40% 0% 40% 

0% 17% 67% 17% 

0% 0% 0% 100% 

23% 23% 31% 23% 

>40% ~30% ~20% <10% 

(Lombard et al., 2020) 

CCE NCRAT dairy specialist Casey Havekes 
weighs a calf on a northern NY dairy. 

Photo credit: L. Ferlito 

Benchmarking calf growth and performance on northern New York dairy herds, 

cont'd from page 11 

Farm Six is now achieving 100 percent of 

sampled calves in the "Excellent" category 

(� 6.2 g/dL). 

MEASURING AVERAGE DAILY 
GAIN (ADG) 

Quantifying ADG was a topic that 

surfaced multiple times on a recent 

CCE Agricultural Needs Assessment 

Survey that was distributed to farms 

across the northern NY region in 2019. 

It became apparent through follow-

up conversations that calf managers 

and producers 'think' that their calves 

are growing well and meeting targets, 

but they do not have a method to 

track ADG to know for sure. This led 

the CCE NCRAT dairy specialists to 

develop a second objective to track ADG 

throughout the pre-weaning period for 

a subset of calves on each participating 

farm. We aimed to collect birth weights 

within three days of birth and weaning 

weights within seven days of being fully 

weaned off milk. The average amount of 

time between weights for each farm is 

reported in Table 3. 

The ADG results shown in Figure 

2, page 11, display variation within and 

between farms. The widely accepted 

industry benchmark for calf growth 

is to double birthweight by 60 days of 

age. Rather than focusing our attention 

on weighing calves at 60 days of age, 

we aimed to weigh calves once they 

were fully weaned off milk (Table 3). 

Interestingly, Farm Four made changes 

halfway through the discussion group 

after learning their calves were not 

growing adequately. The four highest 

ADGs reported for Farm Four (Figure 

2) were taken from calves following 

our recommendation to extend the 

weaning age and the weaning period 

length. Farm Four has continued to 

work with CCE NCRAT dairy specialists 

to promote the growth and success of 

their calves. Additionally, despite having 

good results, Farm Three has asked 

to keep tracking calf growth as they 

transition from feeding milk replacer to 

whole milk. 

OVERALL IMPACT 

Overall, this project was successful 

in helping northen NY farms track TPI 

rates and ADG on their herds. While 

benchmarking is a very valuable tool, 

and one that we relied on heavily for 

this discussion group, it is important 

to understand the data provided 

in this report are the results of an 

exploratory project. There are many 

outside factors that were not considered 

that could drive the results presented 

in this report. For your reference, 

Table 4 outlines the housing and 

feeding strategy for each of the seven 

participating farms. 

The results from this exploratory 

project sparked great discussion among 

the participants. One calf manager 

said: "The info is really rich, and we can 

use it to make improvements on our 

farm. I'm interested in what the other 

farmers are doing, and this feedback 

from them is helpful." Further, this 

project also motivated some farms to 

implement changes to their feeding 

and management strategies to achieve 

M EET THE CHALLENGES OF TODAY'S MARKETPLACE 

The Dairy Advancement Program through the New York State 

Department of Agriculture and Markets and the New York State 

Department of Environmental Conservation is designed to enhance 

long-term viabi lity of New York dairy farms while maintain ing a 

commitment to environmental stewardship. The program is coordinated 

through Cornell PRO-DAIRY and delivered to farms in partnership with 

Cornell Cooperative Extension and agriservice professionals. Eligible 

projects assist New York dairy farmers to position their farms for long

term economic and environmental sustainabi lity. Funds are used to 

engage professionals for financial analysis and to create business 
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plans, to design new or remodeled facilities, to develop farmstead 

environmental plans, including design of practices identified in the farm 

comprehensive nutrient management plan. Additionally, funds provide 

for the formation of peer groups of dairy farmers focused on shared 

learning on specific management topics and analysis for improvement. 

Since its inception in 2013 nearly 650 dairy projects have been awarded 

funding, focused on small- and mid-size farms across NY. An estimated 

$21 million has been reinvested as a result of these projects. Contact 

Caroline Potter (cjh42@cornell.edu), PRO-DAIRY Extension specialist, for 

more information. 

TABLE 1
Transfer of passive immunity (TPI) levels for participating 
farms categorized using Lombard et al. (2020) 
revised industry standards

Fair (5.1-5.7)Poor (less 
than 
5.1)1

(Lombard et al., 2020)

MEET THE CHALLENGES OF TODAY�S MARKETPLACE
The Dairy Advancement Program through the New York State Department of Agriculture and Markets and 
the New York State Department of Environmental Conservation is designed to enhance long-term viability 
of New York dairy farms while maintaining a commitment to environmental stewardship. The program 
is coordinated through Cornell PRO-DAIRY and delivered to farms in partnership with Cornell Cooperative 
Extension and agriservice professionals. Eligible projects assist New York dairy farmers to position 
their farms for long- term economic and environmental sustainability. Funds are used to engage 
professionals for financial analysis and to create business


plans, to design new or remodeled 
facilities, to develop farmstead environmental plans, including design of practices identified in 
the farm comprehensive nutrient management plan. Additionally, funds provide for the formation of peer 
groups of dairy farmers focused on shared learning on specific management topics and analysis for 
improvement. Since its inception in 2013 nearly 650 dairy projects have been awarded funding, focused 
on small- and mid-size farms across NY. An estimated $21 million has been reinvested as a result 
of these projects. Contact Caroline Potter (cjh42@cornelt.edu), PRO-DAIRY Extension specialist, 
for more information.

MEASURING AVERAGE DAILY  GAIN (ADG)

Quantifying ADG was a topic that surfaced multiple 
times on a recent CCE Agricultural Needs 
Assessment Survey that was distributed 
to farms across the northern NY region 
in 2019. It became apparent through follow- 
up conversations that calf managers and 
producers �think� that their calves are growing 
well and meeting targets, but they do 
not have a method to track ADG to know for 
sure. This led the CCE NCRAT dairy specialists 
to develop a second objective to track 
ADG throughout the pre-weaning period 
for a subset of calves on each participating 
farm. We aimed to collect birth weights 
within three days of birth and weaning 
weights within seven days of being fully 
weaned off milk. The average amount of 
time between weights for each farm is reported 
in Table 3.

The ADG results shown in Figure 2, page 11, display variation within 
and between farms. The widely accepted industry benchmark for 
calf growth is to double birthweight by 60 days of age. Rather than 
focusing our attention on weighing calves at 60 days of age, we 
aimed to weigh calves once they were fully weaned off milk (Table 
3). Interestingly, Farm Four made changes halfway through the 
discussion group after learning their calves were not growing adequately. 
The four highest

ADGs reported for Farm Four (Figure 
2) were taken from calves following our recommendation to extend 
the weaning age and the weaning period length. Farm Four has 
continued to work with CCE NCRAT dairy specialists to promote 
the growth and success of their calves. Additionally, despite 
having good results, Farm Three has asked  to keep tracking 
calf growth as they transition from feeding milk replacer to whole 
milk.

OVERALL IMPACT
Overall, this project was successful in helping northen 
NY farms track TPI rates and ADG on their 
herds. While benchmarking is a very valuable 
tool, and one that we relied on heavily for 
this discussion group, it is important to understand 
the data provided in this report are the 
results of an exploratory project. There are many 
outside factors that were not considered that 
could drive the results presented in this report. 
For your reference, Table 4 outlines the housing 
and feeding strategy for each of the seven 
participating farms.

The results from this exploratory project sparked great discussion among the participants. 
One calf manager said: �The info is really rich, and we can use it to 
make improvements on our farm. I'm interested in what the other farmers are 
doing, and this feedback from them is helpful� Further, this project also motivated 
some farms to implement changes to their feeding and management strategies 
to achieve


better calf growth and performance. As noted earlier, 
a third objective is to quantify the cost of raising heifers for each farm up 
to 13 weeks of age. The


CCE NCRAT dairy specialists are still working 
through this objective, and participating farms are eager to better understand 
their costs associated


with this period to make economically favorable 
improvements to their systems.



TABLE 2 

Revised i n dustry standard recommendat ions 

TPI category 

Excellent 

Good 

Fai r 

Poor 

Serum IGG (g/L) Equivalent total protein (g/dL) Equivalent brix {%) 

�25.0 �6 .2 �9.4 

18 .0-24.9 5 .8-6 .1 8 .9-9 .3 

10 .0-17.9 

<10 

5.1 -5 .7 

<5.1 

8 .1 -8 .8  

<8 .1 

Adapted from Lom bard et al. (2020) 

better calf growth and performance. 

As noted earlier, a third objective is to 

quantify the cost of raising heifers for 

each farm up to 13 weeks of age. The 

TABLE 3 

CCE NCRAT dairy specialists are still 

working through this objective, and 

participating farms are eager to better 

understand their costs associated 

TABLE 4 

with this period to make economically 

favorable improvements to their 

systems. I 

Casey Havekes (chavekes@cornell.edu) 

and Lindsay Ferlito (lc636@cornell. 

edu) are CCE NCRAT dairy management 

specialists. 

Benchmark ing seven partic i pat ing northern NY da i r ies with i n dustry 

standards for average da i ly gai n (ADG) 

Descr i ptive s um mary of the hous i ng  and feed i ng  p rogram for each 

partic i pat ing farm 

Double birth Weeks between 
Double birth weight Farm ID Housing system Feeding program 

Farm ID 
weight? data collection 

by 60 days of age? 
(Approximate calcu lation) 

I n d iv idua l  pens Who le m i lk + prob iot ic ,  2 x /d 

Yes (2.88x )  ~13 1 . 90x  

2 H utches Who le m i lk + balancer, 2 x /d 

2 Yes (2.12x )  ~8  2.27x 

3 H utches Who le m i lk / m i lk replacer, 2x/d 

3 Yes (2.17x) ~9 2 .06x 

4 I n d iv idua l  pens M i lk rep lacer, 2 x /d 
4 No (1 .70 x )  ~7 2 .08 x 

5 Yes (2.60x )  ~10 2.22 x 
5 H utches Pasteu rized whole m i lk + balancer, 2x/d 

6 Yes (3 .32x)  ~16 1 .78 x 6 H utches Who le m i lk, 2 x /d 

7 Yes (1 .97x) ~14 1 . 20x  7 G roup  pens Ac id i fied m i lk replacer, ad l i b 

Raising heifer replacements - labor costs and labor efficiency 
Lauren Augello 

How much does it cost to raise 

a heifer from birth to first calving? 

The costs associated with raising 

heifers are often overlooked when 

analyzing expenses on dairy farms. 

In the summer of 2019, we collected 

data from 26 Northeast dairy farms. 

An analysis of this data revealed that 

the average total cost to raise a heifer 

from birth to weaning was $2, 355, with 

an 80th percentile range of $1, 953 

to $2, 824. As expected, feed was the 

largest cost associated with raising 

heifers, followed by labor. Labor was 

the expense with the greatest 80th 

percentile range and accounted for 

13.2 percent of the total raising cost, 

on average. 

With labor costs increasing due 

to many reasons at a faster rate in 

New York state, labor efficiency and 

management are very important facets 

of the farm business that should be 

closely monitored on dairy farms. 

According to the third preliminary 

Dairy Farm Business Summary 

progress report (analyzing 125 farms) 

published on April 2, 2021, the hired 

Continued on page 14 
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TABLE 2
Revised industry standard recommendations

TPI category Serum IGG (/L) Equivalent total protein (g/dL) Equivalent brix (%)

Excellent greater than or equal 
to 25.0

greater than or equal to 6.2 greater than or equal to 
9.4Good 18.0--4.9 5.8-6.1 8.9-9.3

Fair 10.0-17.9 5.1-5.7 8.1-8.8
Poor less then 10 Less then 5.1 Less then 8.1

Adapted from Lombard et al. (2020)

TABLE 3
Benchmarking seven participating northern NY dairies with industry standards for 
average daily gain (ADG)

Farm I D Double birth weight?Weeks between data 
collection

Double birth weight by 60 days 
of age? (Approximate 
calculation)

1 Yes (2.88x) 13 1.90x

2 Yes (2.12x) 8 2.27x

3 Yes (2.17x) 9 2.06x

4 No (1.70x) 7 2.08x

5 Yes (2.60x) 10 2.22x

6 Yes (3.32x) 16 1.78x

7 Yes (1.97x) 14 1.20x

TABLE 4
Descriptive summary of the housing and feeding program for each participating farm

Farm ID Housing system Feeding Program

1 Individual pens Whole milk + probiotic, 2x/d

2 Hutches Whole milk + balancer, 2x/d

3 Hutches Whole milk / milk replacer, 2x/d

4 Individual pens. Milk replacer, 2x/d

5 Hutches Pasteurized whole milk + balancer, 2x/d

6 Hutches Whole milk, 2x/d

7 Group pens Acidified milk replacer, ad lib

Casey Havekes (chavekes@cornell.edu) and 
Lindsay Ferlito (Ilc636@cornell. edu) are 
CCE NCRAT dairy management specialists.

Raising heifer replacements - labor costs and labor efficiency
Lauren Augello

How much does it cost to raise a heifer from birth to first calving? 
The costs associated with raising heifers are often 
overlooked when analyzing expenses on dairy farms. 
In the summer of 2019, we collected data from 26 Northeast 
dairy farms. An analysis of this data revealed that 
the average total cost to raise a heifer from birth to weaning 
was $2,355, with


an 80th percentile range of 
$1,953 to $2,824. As expected, feed was the largest cost 
associated with raising heifers, followed by labor. Labor 
was the expense with the greatest 80th percentile range 
and accounted for 13.2 percent of the total raising cost, 
on average.

With labor costs increasing due to many reasons at a faster rate 
in


New York state, labor efficiency and management are 
very important facets of the farm business that should be closely 
monitored on dairy farms. According to the third preliminary 
Dairy Farm Business Summary progress report (analyzing 
125 farms) published on April 2, 2021, the hired

labor 
cost per worker equivalent in New York state increased 
six percent from 2019 to 2020. The hired labor cost per 
worker equivalent ranged from $28,887 to $55,962 on these 
farms in 2020.
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Raising Heifer Replacements - Labor 

Costs and Labor Efficiency, 

cont'd from page 13 

labor cost per worker equivalent in New 

York state increased six percent from 

2019 to 2020. The hired labor cost per 

worker equivalent ranged from $28, 887 

to $55, 962 on these farms in 2020. 

In 2019, 26 Northeast dairy farms 

completed a comprehensive survey 

to determine costs and investments 

associated with their heifer replacement 

program. The total number of heifers 

analyzed was 25,206 between the 26 

participating farms. The total number 

of annual worker equivalents working 

specifically with the replacements was 

TABLE 1 

79.3. One worker equivalent is defined 

as one person working 55.2 hours per 

week for 50 weeks, or a total of 2,760 

hours per year. 

Analyzing labor efficiency is a 

common way to measure how well 

labor is being utilized. In order to 

measure the labor associated with 

raising dairy replacements, a measure 

called "heifers per labor hour" is used. 

Heifers per labor hour measures how 

many dairy replacements are taken 

care of in one labor hour. This measure 

includes time to feed, clean, bed, move, 

treat, and manage heifers. The higher 

the number, the more efficiently labor 

is being utilized. To determine this 

measure, the total number of hours 

of labor was determined, placed on a 

per-day basis, and then divided into 

the average daily number of heifers 

on the farm. Heifers being raised at a 

custom grower were not included in 

the number of 

heifers for this 

the highest labor efficiency averaging 

56.7 (Table 1). The average for the 

farms in the lowest quartile of labor 

efficiency was 18.7. To further analyze 

labor efficiency within the dairy 

replacement program, heifers per labor 

hour was determined for pre-weaned 

and post-weaned animals. The average 

pre-weaned heifers per labor hour 

was 11.4, while post-weaned heifers 

per labor hour was 56.9. As expected, 

post-weaned heifers are associated with 

greater labor efficiency because they 

require less daily attention, are housed 

in larger groups, and fed with larger 

equipment that requires less hand labor. 

For pre-weaned heifers, the highest 

efficiency group averaged 14.4 heifers 

per labor hour; this group was a 

third higher than the other three 

quartile groups. The difference was 

even greater for post-weaned heifers, 

with the lowest group averaging 

Labor efficiency evaluation - Dairy Replacement Program 
26 Northeast dairy farms, Summer 2019 

calculation. 

The average 

heifer per labor 

hour for these 

26 Northeast 

dairy farms was 

36 heifers, with 

the 25 percent 

of farms with 

28.5 heifers per labor hour and the 

highest group averaging 93.8 heifers 

per labor hour (Tables 1 and 2). The 

highest labor efficient group for 

pre-weaned animals had an average 

mortality rate of 3.8 percent and post

weaned had an average of 4.1 percent, 

revealing that the higher efficient 

heifer enterprises did not compromise 

health and wellness of their animals to 

minimize labor. 

Lowest 2nd 3rd Highest 
Average quarter quarter quarter quarter 

Number of heifers 969 

All heifers per labor 
hour* 

36·0 

Pre-weaned 
heifers/labor hour* 

11.4 

Post-weaned 
56.9 

heifers/labor hour* 

Corresponding 
$311 labor costs/animal 

Cost per worker 
$50,797 

equivalent 

Worker equivalents 
3.7 

per 1,000 heifers 

648 

18.7 

10.2 

28.5 

$348 

$45,991 

7.1 

659 1,447 1,148 

28.5 39.6 56.7 

10.8 9.8 14.4 

40.9 62.8 93.8 

$367 $322 $215 

$51,873 $53,017 $52,777 

4.6 3.3 2.3 

*Labor efficiency measures based on the number of heifers being raised 
on-farm and not including heifers grown at custom growers. 
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F I G U R E  1 
Average labor costs 
26 Northeast dairy farms, Summer 2019 
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In 2019, 26 Northeast dairy farms completed a comprehensive 
survey to determine costs and investments 
associated with their heifer replacement program. 
The total number of heifers analyzed was 25,206 
between the 26 participating farms. The total number 
of annual worker equivalents working specifically 
with the replacements was


79.3. One worker 
equivalent is defined as one person working 55.2 
hours per week for 50 weeks, or a total of 2,760 hours 
per year.

TABLE 1
Labor efficiency evaluation  Dairy Replacement Program 26 Northeast dairy 
farms, Summer 2019

*Labor efficiency measures based on the number of heifers being raised on-farm and not 
including heifers grown at custom growers.

Analyzing labor efficiency is a common way to 
measure how well labor is being utilized. In 
order to measure the labor associated with 
raising dairy replacements, a measure called 
�heifers per labor hour� is used. Heifers 
per labor hour measures how many dairy 
replacements are taken care of in one labor 
hour. This measure includes time to feed, 
clean, bed, move, treat, and manage heifers. 
The higher the number, the more efficiently 
labor is being utilized. To determine 
this measure, the total number of hours 
of labor was determined, placed on a per-day 
basis, and then divided into the average 
daily number of heifers on the farm. 
Heifers being raised at a custom grower 
were not included in  the number of heifers 
for this calculation.

The average heifer per labor hour 
for these 26 Northeast dairy 
farms was 36 heifers, with 
the 25 percent of farms with


the 
highest labor efficiency 
averaging 56.7 (Table 
1). The average for the  farms 
in the lowest quartile of labor 
efficiency was 18.7. To further 
analyze labor efficiency within 
the dairy replacement program, 
heifers per labor hour was 
determined for pre-weaned 
and post-weaned animals. 
The average pre-weaned 
heifers per labor hour 
 was 11.4, while post-weaned 
heifers  per labor hour 
was 56.9. As expected, post-weaned 
heifers are associated 
with greater labor efficiency 
because they require less 
daily attention, are housed in 
larger groups, and fed with larger 
equipment that requires less 
hand labor.

FIGURE 1
Average labor costs 26 Northeast dairy farms, Summer 2019

For pre-weaned heifers, the highest efficiency group 
averaged 14.4 heifers per labor hour; this group 
was a third higher than the other three quartile 
groups. The difference was even greater for 
post-weaned heifers, with the lowest group averaging 
28.5 heifers per labor hour and the highest 
group averaging 93.8 heifers per labor hour 
(Tables 1 and 2). The highest labor efficient group 
for pre-weaned animals had an average mortality 
rate of 3.8 percent and post- weaned had 
an average of 4.1 percent, revealing that the higher 
efficient heifer enterprises did not compromise 
health and wellness of their animals to 
minimize labor.



Interestingly, the lowest quarter 

of labor efficient farms also had the 

highest number of heifers that were 

custom raised and the highest custom 

boarding cost per animal completing 

the replacement system (Table 2). The 

farms in the highest quarter of labor 

efficiency were also the same farms that 

had the newest heifer facilities and the 

lowest non-completion rate (Table 2). 

Labor costs per day were the 

highest during the pre-weaned stage 

of growth, as expected given the lower 

average heifers per labor hour during 

that stage. After weaning, labor costs 

per day sharply declined, and stayed 

fairly steady after the transition period 

from week 25 to week 50. There 

was a slight increase per day during 

breeding, and then a significant incline 

in cost from week 84 to week 95 as 

the heifers were closer to freshening 

(Figure 1). 

herd sizes. The high efficiency group 

needed 2.3 worker equivalents. The 

average low efficiency group needed 7.1 

worker equivalents, or an additional 4.8 

workers. 

The third method used to evaluate 

labor is total labor cost. Along with 

the hours of labor as measured for 

labor efficiency, this measure also 

incorporates the cost per hour. 

On these 26 farms total labor cost 

averaged $311 per animal, and ranged 

from $215 to $367 (Table 1). Figure 2 

shows the relationship between labor 

costs per heifer completing versus 

labor efficiency. 

The relationships among these 

measures indicate potential cost 

reductions on dairy farms. As heifers 

per labor hour increased, worker 

equivalents decreased and total costs 

of labor per 

animal decreased. TABLE 2 

should be analyzed closely as the 

economic performance of the heifer 

enterprise is an important component 

of farm profitability. With labor the 

second-highest cost associated with 

raising replacements and with labor 

costs increasing at a faster rate, 

increasing labor efficiency while 

maintaining and improving quality 

of the replacements should be a 

management focus on dairy farms 

presently and in the future. I 

Lauren Augello (leh99@cornell.edu) is a 

dairy management specialist with 

PRO-DAIRY. 

A second method used to measure 

the total labor requirements for the 

dairy replacement enterprise is to 

calculate worker equivalents. On 

these 26 Northeast dairy farms, an 

average of 2.14 worker equivalents was 

used per 1,000 heifers being raised. 

The number of heifers being raised 

was standardized to 1,000 head to 

demonstrate the difference in labor 

efficiency across farms of various 

If labor efficiency Selected measures sorted by labor effic iency - Dairy Replacement Program 

can be improved, 

less labor will be 

required in the 

heifer enterprise 

and the cost of 

raising heifers will 

decline. 

Overall, the 

cost to raise dairy 

replacements 

FIGURE 2 

Labor effic i ency vs labor  costs per he ifer 
26 farms, 3 rd q uarte r 2019 
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26 Northeast da i ry farms, Summer 2019 

Lowest 2nd 
quarter quarter 

He ifers per labor hour 18 .7 28 .5 

N umber  of he ifers 648 659 

Number of he ifers custom 
raised 

295 139 

Per an imal completi ng 

Feed costs $942 $1,091 

Labor costs $348 $367 

Custom board i ng costs $365 $159 

Cost per h i red worker $45,991 $51 ,873 

Ave rage age of fac i l iti es 15.4 24.7 

Quality measu res 

Non-completio n  rate 15 .3% 16 .0% 

Mortality rate, pre-weaned 6 .9% 3 .8% 

Mortality rate, post-weaned 5.0% 2.8% 

He i fe rs per labor  hou r  

Labor cost per he ifer 

He ife rs per labor  hou r  

Labor cost per he ifer 

Pre-weaned heife rs 

10 .2 10 .8 

$142 $103 

Post-weaned heifers 

28 .5 

$206 

40 .9 

$264 

3rd 
quarter 

39.6 

1 ,447 

0 

$1 ,145 

$322 

$0 

$53,017 

19 .1 

14 .5% 

2.9% 

3 .7% 

9 .8 

$1 16 

62.8 

$205 

Highest 
quarter 

56.7 

1 ,148 

24 

$1 ,18 1  

$21 5 

$40 

$52,777 

12 .2 

13 .5% 

3 .8% 

4.1% 

14.4 

$82 

93 .8 

$133 
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Interestingly, the lowest quarter of labor efficient 
farms also had the highest number of heifers 
that were custom raised and the highest 
custom boarding cost per animal completing 
the replacement system (Table 2). The 
farms in the highest quarter of labor efficiency 
were also the same farms that had the 
newest heifer facilities and the lowest non-completion 
rate (Table 2).

Labor costs per day were the highest during the 
pre-weaned stage of growth, as expected given 
the lower average heifers per labor hour during 
that stage. After weaning, labor costs per 
day sharply declined, and stayed fairly steady 
after the transition period from week 25 to 
week 50. There was a slight increase per day 
during breeding, and then a significant incline 
in cost from week 84 to week 95 as the heifers 
were closer to freshening (Figure 1).

A second method used to measure the total labor requirements 
for the dairy replacement enterprise is to calculate 
worker equivalents. On these 26 Northeast dairy 
farms, an average of 2.14 worker equivalents was 
used per 1,000 heifers being raised. The number of 
heifers being raised was standardized to 1,000 head 
to demonstrate the difference in labor efficiency across 
farms of various

herd sizes. The high efficiency 
group needed 2.3 worker equivalents. The average 
low efficiency group needed 7.1 worker equivalents, 
or an additional 4.8 workers.

FIGURE 2
Labor efficiency vs labor costs per heifer 26 farms, 3rd quarter 
2019

The third method used to evaluate labor is total labor cost. 
Along with the hours of labor as measured for labor 
efficiency, this measure also incorporates the cost 
per hour.  On these 26 farms total labor cost averaged 
S$311 per animal, and ranged from $215 to $367 
(Table 1). Figure 2 shows the relationship between 
labor costs per heifer completing versus labor efficiency.

The relationships among these measures indicate potential cost reductions 
on dairy farms. As heifers per labor hour increased, worker 
equivalents decreased and total costs

of labor per animal 
decreased. [f labor efficiency can be improved, less labor will 
be required in the heifer enterprise and the cost of raising heifers 
will decline..

Overall, the cost to raise dairy replacements 


should be analyzed 
closely as the economic performance 
of the heifer enterprise 
is an important component 
of farm profitability. With 
labor the second-highest cost associated 
with raising replacements 
and with labor costs increasing 
at a faster rate, increasing 
labor efficiency while maintaining 
and improving quality of 
the replacements should be a management 
focus on dairy farms presently 
and in the future.

TABLE 2
Selected measures sorted by labor efficiency - Dairy Replacement Program 26 Northeast dairy 
farms, Summer 2019

Heifers per labor hour
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