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Throughout the process of harvesting milk from a cow, 

there is an inherent pattern of milk flow from the udder, 

which is characterized by a sharp increase in the rate 

that milk is let down, followed 

by a stage of steady milk flow, 

and ends with a sharp decrease 

in the rate.  The growing use of 

automated milking systems pro-

vides a means to allow the 

milking process to be terminat-

ed on individual quarters rather 

than on the average milk flow 

from the udder as a whole.  Re-

moving the milking unit from 

each quarter as milk flow 

reaches a predetermined flow 

rate can avoid overmilking, re-

duce the potential for teat end 

damage, and increase overall 

efficiency of the milking pro-

cess.  On the other hand, end-

ing milking to soon might leave 

a large amount of residual milk 

within the udder and reduce 

overall milk yields.   

 

There is also the potential to affect milk quality, specifi-

cally the milk fat globule. The duration of milk fat accu-

mulation drives milk fat globule size and how complete-

ly the udder is emptied during the milking process; the 

largest globule size is contained in the residual milk.  

Most importantly from a milk quality perspective, milk 

fat globule size is positively related to milk fat yields, 

which suggests that milk with larger globules of fat will 

contain a greater overall percentage of fat.  Recent 

work conducted at the Swedish University of Agricultur-

al Sciences in collaboration with the University of Ten-

nessee evaluated the impact of three different levels of 

milk flow for signaling the end of milking at the udder 

level on milk quality, milk yield, and milking efficiency. 

 

A total of 30 cows (a mix of Swedish Reds (21 cows) 

and Holsteins (9 cows) were milked in an automated 

milking system.  Researchers 

maintained the milking inter-

val at 8 hours or less.  A teat 

cup was removed from the teat when milk flow was at 

a rate of 0.48 kg (1 lb) of milk per minute, 0.3 kg 

(0.66 lb) of milk per minute, or 0.06 kg (0.13 lb) of 

milk per minute.  On average, milking took 6.7 

minutes per cow at a take-off level of 0.48 (1 lb) of 

milk per minute.  This was increased to 7.6 minutes 

per cow when the take-off was set at the lowest milk 

flow (0.06 kg).  Despite this reduction in milking time, 

there was no effect on the daily milk yield of these 

cows, which ranged from 26.7 to 28.3 kg (58.7 to 

62.4 lb) of milk per cow per day.  Similarly, there was 

no change in milk protein (ranging from 3.39 to 3.5%) 

or milk fat (4.19 to 4.37%).  SCC ranged from 26,900 

to 30,200 cells/mL.  There was also no change in the 

size of milk fat globule across the three milk flow 

rates. 

Overall, this study suggests that a relatively high milk 

flow rate (0.48 kg (1 lb) can be used to signal the end 

of milking without reducing the overall milk yield or 

milk composition.  Additionally, at this rate, the total 

milking time was reduced by 1 minute per milking.  

This reduces the length of time that the teat ends are 

exposed to vacuum, thereby reducing the potential for 

damage.  This reduced milking time also increases 

the total number of milkings that are possible within a 

day, which provides an opportunity for more efficient 

use of the equipment. 

The role of  milk flow and take-off  level in milk quality 
Dr. Peter Krawczel—University of Tennessee 

“Removing the 

milking unit from 

each quarter as 

milk flow reaches a 

predetermined 

flow rate can 

avoid overmilking, 

reduce the  

potential for teat 

end damage, and 

increase overall 

efficiency of the 

milking process.”  
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milk, decreased production, risk of hot tanks, and in-

creased treatment and culling costs. 

 

How often should samples be taken? BTSCC samples 

are taken at each pick up. This is great information for 

monitoring how your herd is functioning overall, but 

does not explain individual cow problems. Producers 

who are on DHIA are able to use monthly individual 

cow SCC to make educated management decisions. If 

one cow is contributing to a large percentage of the 

BTSCC consistently over multiple months, like cow 979 

in the screenshot above (Figure 1), it might be time for 

this cow to find a new career in the beef industry. If 

more cows have higher SCC than previous months, it 

might mean that something has changed for the worse 

on the farm (e.g., it is more muddy in the pasture, dry 

cow treatment is being skipped, the new milker isn’t 

cleaning teats well, etc.).  Availability of this SCC infor-

mation gives a producer the chance to think through 

viable solutions so that he or she is continuously im-

proving herd health. Knowing individual cow SCC can 

equip producers with the information required to make 

timely decisions for improving milk quality. 

The bulk tank somatic cell count (BTSCC) is an important 

factor to producers (who get paid, in part, for this), milk 

cooperatives (who pay, in part, for this), and retailers 

(who want increased shelf-life). A better understanding of 

what the BTSCC really means and what information can 

be assembled from it may enable producers to make bet-

ter milk quality decisions on-farm.  

 

What are somatic cells? Leukocytes, or white blood cells, 

make up most of what we know of as somatic cells. So-

matic cell count is simply the number of somatic cells per 

milliliter (mL) of milk sampled.  

 

Do all cows have somatic cells in their milk? Yes. These 

cells are part of the immune system that fight off any in-

fections that cows may be dealing with. So, some remain 

in the udder waiting for bacterial 

invasion at all times. If bacteria 

enter the udder through the teat 

end, more cells are recruited from 

the blood stream to overpower 

their opponents. At the cow level, 

a SCC greater than 200,000/mL 

is considered subclinical mastitis, 

or udder inflammation without 

the visible signs of abnormal milk 

or udder (e.g., clots, flakes, swol-

len udder). However, just because 

a cow has a certain SCC doesn’t 

necessarily mean that she has an 

infection. Remember that the job 

of these cells is to fight off patho-

gens, so by the time you run a 

SCC test, they may have already 

been successful at doing just 

that. They don’t immediately dis-

appear once the infection-causing pathogens are killed 

because these cells are also in charge of cleaning up the 

mess that was left over from the fight. This is part of the 

reason your veterinarian might not recommend antibiot-

ics for subclinical mastitis cases; oftentimes your cow’s 

immune system handles it without having to treat.  

 

Why does this count matter? The legal BTSCC limit in the 

US is 750,000, but your cooperative usually requires a 

lower count than that, e.g., below 400,000 because that 

is what is required to ship milk to the EU. If you have a 

low SCC, your cooperative might give you a milk quality 

bonus. But more importantly, you won’t be losing money 

from the downsides of having a high SCC, which trans-

lates into a herd mastitis problem, leading to dumped 

What does somatic cell count really tell us? 
Dr. Amanda Stone— Mississippi State University 

Figure 1. Example PCDart screenshot shows that 29% of the BTSCC 

was contributed by cow #979. So, if the bulk tank SCC were 300,000, 

taking her out would lower it to 213,000. 

“Availability of 

this SCC  

information 

gives a producer 

the chance to 

think through 

viable  

solutions so that 

he or she is  

continuously  

improving herd 

health.”  
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What do dairy farmers with low bulk tank somatic cell counts have in common? 
Dr. Albert De Vries—University of Florida 
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The ability to reduce bulk tank somatic cell counts 

(BTSCC) and improve milk quality depends on the con-

sistent and effective application of known mastitis con-

trol practices. Yet not all dairy farms apply proven masti-

tis control practices, and some farms may have higher 

BTSCC than desired, resulting in lower quality milk.  

A group of milk quality researchers and extension work-

ers from four universities led by Michigan State University 

wanted to know why. They sent out a survey to 1700 

dairy farms in Florida, Michigan, and Pennsylvania to as-

sess the adoption rate of mastitis control practices, as 

well as social factors and attitudes towards employee 

management.  
 

Farmers returned 628 valid surveys. Herd sizes ranged 

from 9 to 5800 cows. State average herd sizes were 

1085, 187, and 76 cows for Florida, Michigan, and Penn-

sylvania. The average BTSCC was 194,000 cells/mL, but 

slightly higher in Florida and Pennsylvania than in Michi-

gan.  
 

High adoption was found for use of post milking teat dis-

infection (93%), use of premilking teat disinfection (86%), 

and use of blanket dry cow treatment (75%). Lower adop-

tion rates were found for the use of gloves during milking 

(55%), and replacement of liners more than five times 

per year (46%). 
 

The researchers used multivariate regression analysis to 

identify factors that explained differences in BTSCC, while 

controlling for other factors.  
 

The survey showed that farms with lower BTSCC em-

ployed proven mastitis control practices such as the use 

of internal teat sealants at dry-off, blanket dry cow thera-

py, and not using water during udder preparation before 

milking. Farmers with higher BTSCC said that mastitis 

was a problem on their farms, used a vaccine to control 

Staph. aureus mastitis, had 

English as a native language, 

and were concerned only 

when BTSCC was greater 

than 300,000 cells/mL. 
 

Farms with non-family em-

ployees (38% of 628) had 

lower BTSCC when they en-

sured strict compliance with 

milking protocols, used blan-

ket dry cow therapy, gave 

employees a financial or oth-

er penalty if BTSCC in-

creased, and had a per-

ceived importance of reduc-

ing labor costs.  
 

Farms with non-family employees had higher BTSCC 

when they had longer experiences working on the dairy 

farm, were in herds with at least 600 cows, washed or 

sprayed udders with water before milking, said that 

mastitis was a problem on their farms, and were con-

cerned only when the BTSCC was greater than 300,000 

cells/mL.  
 

Post milking teat disinfection was not associated with 

BTSCC differences among herds, but that was because 

almost all farms already used this proven mastitis con-

trol practice. Factors that explain differences in BTSCC 

can only be identified if there is enough variation among 

the farms in the survey. 
 

Of course these associations do not necessarily show 

cause and effect. Almost half of the farmers in the sur-

vey had not completed a high school education. Also, 

64% used a tie stall barn while only 14% used sand bed-

ding. The results were not separated by state.  
 

The researchers concluded that a comprehensive ap-

proach is needed to manage mastitis and reduce 

BTSCC, especially a plan that includes the human di-

mensions of management. The study was published in 

the Journal of Dairy Science 98:7650 (2015). 
 

The SQMI project has conducted its own survey of man-

agement practices and social factors related to BTSCC 

and mastitis on dairy farms in the Southeast. Those re-

sults will be published in the near future. 

High BTSCC = 

Poor milk quality 

“The ability to  

reduce bulk tank  

somatic cell counts 

(BTSCC) and 

improve milk quality 

depends on the  

consistent and  

effective application 

of known mastitis 

control practices.” 



Thank you for your interest in the Southeast Quality Milk Initiative (SQMI).   

 

 

For further information on how to improve your milk quality, visit www.sequalitymilk.com.    

If you have specific questions, comments, or suggestions to enhance milk quality in your area,  

please contact your local SQMI representative listed below. 

 

Florida—Dr. Albert De Vries at devries@ufl.edu or 352-392-5594 ext 227 

Georgia—Dr. Stephen Nickerson at scn@uga.edu or 706-542-0658 

Mississippi—Dr. Amanda Stone at amanda.stone@msstate.edu or 662-325-8773 

North Carolina—Dr. Stephanie Ward at shward@ncsu.edu or 919-515-4015 

Kentucky—Dr. Jeffrey Bewley at jbewley@uky.edu or 859-257-7543 

Tennessee—Dr. Steve Oliver at soliver@tennessee.edu or 865-974-7172 

Virginia—Dr. Christina Petersson-Wolfe  at cspw@vt.edu or  540-231-4767 

 

 

Enclosed is a Spanish version of the newsletter;  

feel free to copy and distribute this to the Hispanic dairy community.  
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