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Bovine somatotropin (BST) has been added to the list of milk production enhancing technologies. 
A positive production response and cost benefit from its use is not guaranteed but highly 
dependent on a fine tuned and balanced herd management and nutrition program. Just as cows 
with top genetics will not produce up to their potential without a fine tuned herd health, 
reproduction, mastitis control, and nutrition program - neither will cows receiving BST. 

What the Research Said! 

Few technologies have been researched as extensively as BST. Table 1 summarizes the results 
from 49 trials and over 5,000 cows receiving BST compared to control animals not receiving 
BST. The extensive research also provided the needed evidence as to its effectiveness for 
increasing production, its safety, and to develop the guidelines for use. Most of the trials were 
conducted in herds above average in production. Cows of various breeds, levels of genetics, and 
ages were included in the research trials receiving various dosage levels at various points in 
lactation. Production response, feed intake and animal health was carefully monitored. 

Some important conclusions that can be drawn from these studies: 

1. BST treated cows averaged 15% more milk than control cows. The response range was 5 
to 23% across all dosage levels. 

• Milk production response in first lactation was about 10% compared to 15% for second 
and later lactation cows. 

• Production response tended to plateau at dosage levels above 45 mg per day. 
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• The response in the second and later years was about 70% of the first year for cows 
treated over multiple lactations. Some studies reported a decrease in body condition or A 
a lag in regaining body condition for BST treated cows. 9 

2. Energy intake for BST treated animals was 6 to 15% higher than control animals. Dry 
matter intake tends to increase 4 to 6 weeks after the increase in milk. 

3. Reproductive performance was lower in BST treated cows as compared to controls. Cows 
treated with BST before 90 days in milk had 7% lower pregnancy rates. Days open was 
extended by about 16 days in treated cows. Reproductive performance differences were 
reduced when BST treatment started after 90 days in milk. 

4. Udder health: Cli~ical cases 'Of ~mastitis were about 5% higher (20 vs 25.3%) for BST 
treated cows across all dosages. B.S,T and control cows were similar in subclinical mastitis 
as measured by sec. 

5. Other health: Animal health, digestive disorders, locomotion, and metabolic diseases such 
as ketosis and milk fever showed no differences between treated and control animals. 

Table 1. Effect of BST on Dairy Performance Compared to BST Dosage 

BST dosage, mg/d 

0 .1-9.9 10-25.9 26-44.9 45+ 

Milk and Feed as % of No BST 

Fat Corrected Milk 100 105 113 119 123 
Feed Energy Intake 100 106 108 108 115 

Udder Health 

sec (100,000 cells/ml) 149 149 181 190 159 
% Cows - Clinical Mastitis 20 12.3 27.9 19.5 46.4 
Cases Clinical Mastitis/Cow .52 .23 .66 .50 1.58 

Reproduction 

Days Open 99 114 116 116 116 
Services/Conception 2.08 1.71 2.12 2.59 2.12 
Pregnancy % 86.9 78.6 76.2 82.9 73.0 
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Should I Use BST? 

To use or not to use BST is each herd owner's decision. Typical milk production response with 
its use under above average management conditions is 5 to 15% in daily milk production during 
treatment. The response in first lactation cows is less (10%). Heifer size and maturity are 
believed to affect this response. For many producers, BST may be one of several technologies 
or practices they could adopt and receive a similar response. In fact, a positive cost-benefit is 
dependent on BST being used with other base technologies/practices such as forage testing, ration 
balancing, record keeping, mastitis control, preventative veterinary health programs, 100% use 
of AI, etc. BST will not replace other technologies and poor management cannot be overcome 
with the use of BST. 

Producers with a strong finely tuned balanced management program in place are likely to have 
the greatest success. An assessment of the herd's management program will assist in deciding 
if the appropriate management is in place for successful use, or if the management should be 
adjusted. The BST Implementation Evaluation Self-assessment Worksheet will help determine 
your potential or probability for successful results. The BST Partial Budget is a guide for 
estimating the potential economic benefit or consequences. 

3 



AN ASSESSMENT FOR IMPLEMENTING BST 
AS A HERD MANAGEMENT TOOL 

This assessment worksheet will help you determine the areas of your operation that may need attention 
before implementing bovine somatotropin (BST) use on your farm. It will also help determine the success 
if you implement use at this time. Producers with a strong management program currently are in the best 
position to use BST if they choose to. However, all producers are encouraged to seek the advice of 
industry experts (technical representatives, veterinarians, etc.) before the administration of BST occurs. 

Producers considering implementation of management tools that increase production per cow, such as the 
use of BST should first evaluate their current management practices on their operation. If your herd is 
now producing below its genetic potential, improving in management areas that require attention will elicit 
a more cost effective response than the use of BST. 

The scoring of the risk assessment is best explained by example. For question number one, if you test 
your feeds seven times per year and balance rations eight times per year, a score of about 2.0 would be 
appropriate. In question number 8, if all cows are dried with an individual towel, maintenance is done 
on a monthly basis, but milkers use a different routine, a score of around 2.3 would be appropriate. For 
question number 13, if a cow has had no clinical cases of mastitis and has a somatic cell count of 
125,000, give the cow a score of 3.0, but if she has a somatic cell count of 550,000 and has recently had 
a case of clinical mastitis, a score of .4 may be more appropriate. 

Herd Areas e 
For all of the following areas, select a number on the bottom of the number line which corresponds most 
closely with your herd and write this value in the area to the right. The number you select can be in 
between the numbers that are shown on the line, as the above paragraph explains. 

1) Forage analysis and ration balancing 

2) 

Number of times forage 
analysis and ration 
balancing is done per 
year: 

0 

0.0 

Reproductive program 

Heat detection efficiency 
and conception rate: 

2 

0.5 

40% 

0.0 

3 5 

1. 0 

45% 

.75 

4 

6 7 8 9 10 11 12 

1. 5 2.0 2.5 3.0 

Your Herd's Value: 

50% 55% 60% 

1. 5 2.25 3.0 

Your Herd's Value: -----, 



3) Body condition score 

What score do most 
cow·s have at dry off? 

What score do most cows 
have during peak milk? 

2.75 

2.0 

0.0 

4) Production and management records 

No records kept. 

o.o 

5) Feed availability 

Bunkspace for cows 
is crowded. Bunks 
contain a ration 
which is not always 
optimum quality. 
Bunks are cleaned 
less than lX per 
week. 

0.0 

6) Udder health of herd 

Somatic cell count: 

Cows positive 
for sec on DHIA: 

.75 

. 75 

500,000 
I 

50% 

0.0 

3.0 

2.25 

.75 1. 5 2.25 

DHIA records 
used monthly 
for management. 

1. 5 

Cows have adequate 
bunkspace. Bunks 
contain a good 
quality ration in 
adequate amounts 
most of the time. 
Bunks are cleaned 
1 to 2X per week. 

.75 

1. 5 

400,000 
I 

38% 

1. 5 

5 

2.25 

3.25 

2.5 

3.0 

2.25 

2.25 

Record the averages 
of the scores from 
the two questions. 

Your Herd'• Value: 

DHIA records used 
along with daily 
milk weights. 

3.0 

Your Herd's Value: 

Cows have adequate 
bunkspace. Bunks 
always contain a 
good quality ration 
in plentiful 
amounts and are 
cleaned out at 
least 2X per week. 

3.0 

Your Herd's Value: 

300,000 
I Record the averages 

of the scores from 
the two questions. 

25% 

3.0 

Your Herd's Value: 



7) Dry cow nutrition 

Dry cow rations 
are not balanced 
or fed the same 
ration as 
lactating cows. 

0.0 

8) Milking management 

No post dipping, cows 
are not dried w/towels, 
no regular milking equip. 
maintenance, milkers use 
different routines. 

0.0 . 75 

9) Cow comfort and sanitation 

Stalls or loafing 
areas are wet and 
dirty, little or 
no bedding used, 
stalls may be too 
small, cleaned/ 
bedded weekly. 

0.0 

Individual Cow 

10) Days in milk 

.75 

.75 

Single balanced 
ration used for 
all dry cows. 

1. 5 

Post dipping practiced, 
cows not dried w/ 
towels, maintenance 
occurs 1 to 2X per year, 
most milkers have same 
routine. 

1.5 

Stalls are usually 
clean, some bedding 
used, correct size 
stalls, bedded or 
cleaned 2 to 3X per 
week. 

1. 5 

Two or more 
balanced rations 
used including 
a transition 
(steam-up) ration. 

2.25 3.0 

Your Herd's Value: 

Post dipping practiced, 
cows dried w/individual 
towels, maintenance 3X 
or more per year, all 
milkers use consistent 
routine. 

2.25 

2.25 

3.0 

Your Herd's Value: 

Stalls are of 
correct size 
and always clean, 
monitored daily 
and have a generous 
amount of bedding. 

3.0 

Your Herd's Value: 

Does the cow meet the label guidelines for the required days in milk? 

_yes_no If no, cow is eliminated and you can stop the exercise here. 
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11) General health status 

Cow currently has 
metritis, ketosis, 
respiratory disease, 
etc. 

a.a 

12) Feet and leg status 

Cow has a mobility 
impairment (foot rot, 
laminitis, etc.) and 
this is hampering 
her mobility. 

.75 

a.a .75 

13) Udder health 

Individual cow's 
current sec: 

Cow currently 
has clinical 
mastitis. 

5aa,aao 

o.a 

14) Reproductive status 

Cow has had no 
observable heats, 
history of problem 
breeder, abortions, 
etc. 

o.a 

.75 

.75 

Cow has recently 
had a health 
problem. 

1.5 

Cow has a slight 
mobility impairment 
due to foot rot, 
laminitis, etc. 

1.5 

Cow has 
history of 
clinical 
mastitis. 

400,0aa 

1.5 2.25 

Cow has had no 
observable heats, 
no history of 
reproductive 
problems. 

1. 5 

7 

2.25 

Cow is in 
excellent 
health. 

3.a 

Cow's Value: 

2.25 

Cow has no 
mobility 
impairment. 

3.a 

Cow's Value: 

Cow has no 
history of 
clinical 
mastitis. 

300,000 

3.a 

Record the averages 
of the scores from 
the two questions. 

Cow's Value: 

2.25 

Cow has had 
observable heats, 
no history of 
reproductive 
problems or she 
will be culled at 
the end of her 
current lactation. 

3.a 

Cow's Value: 



15) Body condition score 

Cow's body condition 
score at time of initial 
BST administration: 

Summarv 

BCS 
2.a 

a.a .75 

BCS 
2.25 

1.5 2.25 

BCS 
2.5 

3.a 

Cow' & Value: -----

The next step is to go back through the worksheet and decide the areas that may limit the use of BST in 
your herd. List these areas with their score in the spaces below, starting with the lowest score in blank 
number one. Review these areas with the guidelines listed below to determine your level of risk with 
respect to the current management areas of your milking herd and for individual cows. If any of the risk 
values fall in the high level of risk range, strong consideration should be given to improving management 
in this area before proceeding with BST administration. 

Herd Areas Score Individual Cow Areas Score 

!. ____________ ~ 1. 
------------~ 

2. ____________ ~ 2. ____________ ~ 

3. ____________ ~ 3. ____________ _ 

4. ____________ ~ 4. ____________ _ 

Range 

0.0 to 1.0 

1.1 to 2.0 

2.1 to 3.0 

High level of risk; evaluate area and implement corrective management before 
implementing BST. 

Medium level of risk; if BST use is implemented, herd should be watched 
closely for any new problems that may occur. 

Low level of risk; BST use should pose few managerial problems. However, 
herd should be monitored closely as BST use proceeds. 

These risk values give you an indication as to how well BST will work with the current management of 
your dairy herd. These values are guidelines, not distinct measures of how well BST will work in your 
herd. This worksheet considers many different areas of management and may help you to realize areas 
in which improvement could be made. 
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Critical Management Factors 

What are the critical management bases to focus on to maximize the probability of success, and 
minimize the odds that its use will not be profitable? The management practices that improve 
the odds are the same that are required to support high levels of production. The management 
assessment worksheet incorporates these critical management factors as a self evaluation guide. 

1. Forage Analysis and Ration Balancing 

Balanced nutrition to support the higher levels of production is essential. Failure to do so 
will reduce the response possible and limit the cows' ability to maintain or improve their 
body condition under BST use. Frequent and routine forage testing combined with ration 
balancing is the only way to ensure that nutrient needs are being met. These practices can 
also help ensure those needs are being met cost effectively. Nutrient density of the ration 
and adequate dry matter consumption are the two critical factors to monitor. Potential 
consequences of inadequate nutrition are lower milk production response, negative 
cost/benefit, reduced reproductive performance and thin cows at dry off. 

2. Body Condition 

The body condition of cows at calving, at peak milk, and at dry off greatly affects their 
ability to reach their production potential efficiently. Underconditioned cows (less than 
2.75 at dry off and/or less then 2.0 at peak milk) have inadequate body reserves to reach 
their potential. Typically these thin cows also have poorer reproductive performance. 
Cows with body condition scores greater than 3.5 at dry off and calving, and at least 2.75 
at peak milk will more likely reach their potential without diminished reproductive 
performance. 

3. Feed Availability 

Cows need ready access to the feed throughout the day with adequate bunk space available 
for all cows. High quality abundant feedstuffs, at competitive costs are essential for a 
positive cost benefit. Forage quality is critical and feed bunks need to be cleaned out on 
a regular basis in order to keep the rations as palatable as possible. Production can be 
limited by poor quality forage. Quality deficiencies of home grown forages may need to 
be made up for with purchased forages or other feedstuffs. 

4. Reproduction 

If you are experiencing low rates of heat detection efficiency and conception in your herd, 
it would be strongly encouraged that these problems be remedied before utilizing BST. 
Research has stated that with each 220 pound increase in milk over the lactation of a cow, 
one could expect an increase of one extra day open. If a cow is pregnant when BST 
administration begins, then producers will need not be as concerned with the possible 
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effects that the increased milk production will have on her reproductive efficiency. 
However, with the approved BST product and the time that BST use is initiated (according A. 
to label requirements), most cows will only have been recently bred or not bred at all and W 
pregnancy confirmation will not be possible. With cows that are not pregnant at this time, 
the stress of increased milk production may have a negative effect on reproductive 
efficiency. A good reproduction program will aid producers in maintaining and improving 
the reproductive efficiency of their herd. 

5. Records 

Good records are needed to monitor milk response to BST and to scrutinize animal health 
and reproduction performance. A balanced feeding program is driven by milk output. 
Accurate records are needed to know which animals to supplement with BST and when to 
begin and end treatment periods for individual cows. 

6. Udder Health 

7. 

Herds that currently have high somatic cell counts or a high infection rates are likely to 
benefit from correcting these problems before using BST. With good udder health, 
producers will see increased production when compared to herds that have poorer udder 
health. When the udder health of the herd is improved, BST use could then be considered, 
and would likely provide a greater response than if utilized prior to correcting udder health 
problems. 

Milking Management 

With increased milk production, research has indicated that there is increased stress on the 
mammary gland. When recommended milking procedures and practices are followed, the 
threat of infection is lessened. Careful attention to sanitation premilking preparation, teat 
dipping, and dry cow treatment programs combined with routine maintenance of good 
quality milking equipment will be your best defense. 

8. Dry Cow 

Dry cow management is an integral part of the management scheme when considering the 
use of BST as a herd management tool. Rations should be balanced according to the dry 
cows' needs. Separate close-up transition rations are recommended for dry cows prior to 
calving. When practices such as these are employed, stresses on the fresh cow will be 
minimized and she will be better equipped to meet the demands of early lactation. 

9. Cow Comfort and Sanitation 

If your animals are comfortable in their housing system, their potential to produce milk is 
increased compared to animals which may be in unsatisfactory conditions. Comfortable 
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stalls and generous amounts of clean bedding are conducive to promoting milk production 
and healthy mammary glands. 

Individual Cow 

10. Days in Milk 

The Federal Food and Drug Administration (FDA) has approved BST for a specified period 
of the lactation. Users are advised to follow the label guidelines that are printed on the 
label. 

11. General Health Status 

Cows in excellent health will have the best probability of giving a cost effective response. 
Any health problems will lower this probability. 

12. Feet and Legs 

Feet and leg problems frequently reduce feed intakes. Insufficient dry matter intakes will 
likely reduce the odds for successful response and may delay restoration to full health if 
presented with added stress of higher production. 

13. Udder Health Status 

Subclinical mastitis (high SCC) reduces milk yield and will likely reduce the probability 
that BST use will be profitable. Some research trials have shown BST treated cows to 
have slightly higher incidence of clinical mastitis cases. These increases are in the 
approximate range expected with the increases in production. 

14. Reproduction 

Cows at higher levels of production tend to be more difficult to find in heat and have lower 
conception rates. These effects are believed to be related to greater negative energy 
balances and increased loss of body weight typically associated with higher production. 
Accurate heat detection along with timing of insemination and inseminator proficiency are 
priorities in the high producing herd. Reproductive considerations for open cows to be 
culled can be ignored. 

15. Body Condition 

Cows with a body condition score of at least 2.75 or greater at the time of starting BST 
treatment will have energy reserve to sustain them through the first few weeks of treatment. 
Energy reserves of cows with lower body condition scores are considered more marginal 
to sustain a high response and good reproductive performance. 
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Partial Budget For BST Use 

2nd & later 1st 
ADDITIONAL INCOME lactation lactation 

cows cows 
1. Number of animals to be supplemented 

with BST during their lactation cows cows 

2. Number of days to be supplemented days days 

3. Average increase in milk production 
per day per animal lb lb 

4. Expected milk price per hundredweight 
during this period $ $ 

5. Total additional income (1 x 2 x 3 x 4 I 100) $ $ 

ADDITIONAL EXPENSES 

6. Cost of BST supplementation per $ $ 
cow per day 

7. Increased feed expense per cow 
per day $ $ 

8. Increased labor expense per cow 
for the treatment period $ $ 

9. Increased number of clinical 
mastitis cases for the herd 

10. Average cost per case of 
clinical mastitis $ $ 

11. Increased days open per cow 
per lactation days days 

12. Cost per day open $ /day $ /day 
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, 

13. Total additional expenses a. (6 + 7) x 1 x 2 
b. 8 x 1 
c. 9 x 10 
d. (11x12) x 1 
e. Total a+b+c+d = 

14. Total additional income (or loss) per group 
(5 - 13e) 

15. Total change in income for the herd (15a + 15b) 

$ $ 

a . ..._$ __ _ b . .;i;..$ __ 

$ 

This partial budget is designed as a quick and easy worksheet to help producers estimate if BST 
administration will be profitable in their herds. Animals' response to BST will be variable and dependent 
on many other management factors. Some of the costs associated with BST use will be easy to obtain, 
such as the cost of purchasing BST, but others may be highly variable and producers will need to make 
a best estimate of these for use in the budget. Below are some explanations of the budget. 

The budget has been split into 2nd and later lactation animals and 1st lactation animals because of the 
different response that these animals have shown in research trials. 

1. The number of animals to be supplemented will depend upon the individual animals' status. 
Assessment of the animals should include areas such as body condition and health status. (See 
assessment for individual animals) 

2. The number of days supplemented will depend on the length of the animal's lactation. With the 
product that is currently approved for use, administration will start at week 9 of lactation and 
continue until approximately dry off (or culling). This will be approximately 270 days of 
administration for 13-month calving intervals. 

3. Producers can expect older animals to show daily responses of up to approximately 15 pounds of 
milk while 1st lactation animals can be expected to show daily responses of up to approximately 12 
pounds. These numbers are near the maximum responses obtained from trials and one should be 
somewhat conservative when making these estimates. 

4. Record the expected average milk price during the treatment period. 

5. This calculates the total additional income you may receive with the use of BST. 

6. This will depend on the product used and will be in the range of approximately $.35 and $.50 per 
cow per day. This will be the major cost associated with BST use. 

7. Increased feed expense will be one of the other major costs associated with BST use. One can 
expect feed costs of around $.02 to $.04 per pound of increased milk production. 
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8. Increased labor expenditures can also be expected with BST use for injections and decisions 
regarding the treatment groups. It has been estimated from one-half hour to one hour additional A. 
labor per animal per lactation will be needed for labor and management of the BST herd. This will W 
depend largely on the producers' housing and record keeping systems and will depend on your labor 
charge per hour that you pay yourself or hired labor. 

9. Experts have indicated that producers may experience one additional case of mastitis for every 10 
cows supplemented with BST. This is an increase in the total cases of clinical mastitis, but not 
necessarily an increase when considering the total amount of milk produced. 

10. A range which producers can use for the average cost per case of clinical mastitis is in the range 
from $90.00 to $110.00 per case. This would include lost milk, antibiotics and labor expense 
associated with the mastitis. 

11. Research has shown that when cows have increased milk production, with each 220 pound increase 
in production per lactation, one could expect an additional day open. For example, if a cow showed 
a 8 pound per day response to BST and was supplemented for 275 days this would be and additional 
2200 pounds of milk. This number divided by 220 could possibly mean up to 10 additional days 
open. The added cost of extended days open from increased milk production with the use of BST 
may be partially off set by this increased milk production in extended lactations. 

12. This is another cost which is highly variable. Estimates of this cost are anywhere in the range from 
$1.00 to $2.50 per day. The cost per day open increases as days open extends beyond a 13 month 
calving interval. 

13. These calculations are the additional expenses you may occur with the use of BST. 

14. This calculation will give you the additional income that you may realize from each group of 
animals. 

15. This will be the estimated total income for the herd. 
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