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Mastitis is the inflammation of the mammary tissue caused 
by the entry of pathogens through the teat canal, causing 
an intramammary infection (IMI). According to the mode of 
infection, mastitis pathogens can be divided into contagious 
and environmental pathogens.  
     Contagious pathogens live within cows’ mammary 
glands, and after establishing IMI become a major reservoir 
for infecting herd mates. Transmission occurs during milking 
through contaminated milking equipment, cross contamina-
tion caused by the use of common cloths to wash or dry 
more than one cow, and contaminated milkers’ hands, 
which transfer pathogens among cows’ teats. Major conta-
gious pathogens include Staphylococcus aureus, 
Streptococcus agalactiae, Streptococcus dysgalac-
tiae, and Mycoplasma spp.  
     Most IMI caused by contagious bacteria are 
subclinical (without noticeable symptoms), which 
may become chronic; clinical flare-ups are com-
mon, and these may become acute, exhibiting 
grossly swollen quarters (Figure 
1). All these forms of mastitis 
are associated with a rapid and 
marked increase in somatic cell 
counts (SCC). Prevention is the 
key to controlling contagious 
pathogens, and is best achieved 
by postmilking teat disinfection, 
treatment of clinical mastitis, 
dry cow therapy, and culling or segregation of chronically 
infected cows.  
     Environmental pathogens live in the cows’ surroundings 
and include Streptococcus uberis and Escherichia coli. They 
produce IMI that are prevalent during the early dry-off and 
the peripartum periods. Strep. uberis has become an in-
creasingly prevalent cause of IMI in well-managed dairy 
herds that have controlled the contagious pathogens. These 
bacteria are very versatile and can successfully adapt to 
multiple microenvironments, varying from bedding materi-
als and pastures, to the milk-producing tissues of the mam-
mary gland. Depending on the degree of adaptability, Strep. 
uberis can cause acute clinical mastitis as well as chronic 
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infections that can last for 
three or more lactations. Due 
to its ability to survive and 
create reservoirs in the cows’ 
environment, this pathogen is 
very difficult to control.  
     Escherichia coli are coliform bacteria that also survive in 
the cows’ environment, mainly in manure and feces. Coli-
forms usually cause acute clinical IMI that can cause the 
death of the infected cow, or such infections may be spon-
taneously self-cleared several days after onset. This patho-
gen carries a toxic component in the cell wall termed endo-

toxin, which is responsible for the high fever and 
acute clinical symptoms presented including leth-
argy, collectively termed endotoxemia (Figure 2).   
     Other important environmental pathogens are 
Klebsiella pneumoniae and Prototheca. Klebsiella 
is a Gram-negative bacterium producing similar 
forms of IMI as described for E. coli. Protothecal 

organisms are algae that sur-
vive in stagnant water and 
cause mastitis that can spread 
rapidly to the rest of the herd. 
There is no treatment for IMI 
caused by Prototheca, and 
prompt culling of the infected 
cow is the only recommenda-
tion.   

     As with contagious pathogens prevention is the key to 
control, but with environmental pathogens, attention 
should be focused on keeping bedding and feeding areas 
clean and dry to minimize bacterial exposure of teat skin. 
Pre-milking udder hygiene is important because cows enter 
the parlor with bacterial contaminants on their teat ends. 
Predipping or spraying with an approved germicide is nec-
essary to remove these contaminants and prevent new IMI 
during the milking process. 
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Summers in the Southeast can be tough on cows. Heat 
stress reduces milk production and makes cows more sus-
ceptible to mastitis. The higher incidence of mastitis is seen 
in higher somatic cell counts (SCC).  Figure 1 shows how av-
erage SCC rises and milk production declines in the late 
summer in Florida.  These seasonal trends cannot all be 
attributed to the direct effects of heat stress. We know that 
calving is somewhat seasonal on most farms, with most of 
the calving happening in the fall and early winter. By the 
time the summer arrives, more cows are in the later stages 
of lactation and more cows are dry. Cows later in lactation 
generally produce less milk and milk with a higher SCC. Calv-
ing patterns therefore explain part of the drop in milk pro-
duction and rise in SCC in the summer.   
     The opposite effects of a lower milk volume and higher 
SCC made us wonder what the average SCC of all pooled 
milk in Florida is. To answer this question, we evaluated da-
ta from 100 farms in 2013, or about 77% of all licensed dairy 
herds in Florida.  
     In Figure 2, we show the relationship between annual 
amount of milk shipped and the average SCC for the 100 
Florida farms. For each farm, the average SCC is the arith-
metic average of the 12 monthly bulk tank SCC values. 
Farms that shipped lower volumes of milk tended to have a 
higher bulk tank SCC throughout the year. The average SCC 
for all farms was 327,000 cells/ml. For the 79 farms that 
shipped less than 25 million pounds annually, the average 
SCC was 345,000 cells/ml. The average SCC for the 21 larger 
farms was 261,000 cells/ml. It is also clear from Figure 2 
that there are many smaller farms with lower SCC. Fourteen 
farms had an average SCC < 200,000 cells/ml and 79 farms 
had an average SCC < 400,000 cells/ml. 
     We were also interested in the seasonality of the month-
ly bulk tank SCC data, which showed that February, March, 
and April had the lowest bulk tank SCC. We called this the 
cool period. August, September and October were generally 
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the three months with the highest bulk tank SCC. We called 
these months the warm period. A measure of seasonality is 
the warm to cool ratio. We calculated the warm to cool ratio 
as the average SCC in the warm period divided by the aver-
age SCC in the cool period for each farm.  For example, if the 
ratio = 2, then the average SCC in the warm period is twice 
as high as the average SCC in the cool period.    
      Figure 3 shows the seasonality of the bulk tank SCC for 
the 100 farms. All but two farms had a warm to cool ratio > 
1. That means that on 98 farms, the SCC 
in the warm period was greater than in 
the cool period. On 53 farms, the warm 
to cool ratio was < 1.5, which means 
that the SCC in the warm period was 
less than 50% greater than the SCC in 
the cool period. These farms had an av-
erage SCC of 312,000 cells/ml. The other 
47 farms had an average SCC of 344,000 
cells/ml. 
     Many Florida farms produced milk 
with a bulk tank SCC that would look 
good anywhere in the US. Their milk 
quality management practices might be 
studied and could be implemented on 
other farms. For some farms, producing 
milk with a low SCC seemed less of a 
priority. We also see an increase in the SCC in the summer 
months for almost all farms. To calculate the average SCC in 
all pooled milk on individual farms, we need to know how 
seasonal their milk production is. We’ll leave that topic for a 
future article.  

LARGER FLORIDA DAIRY FARMS TEND TO HAVE LOWER  

BULK TANK SOMATIC CELL COUNTS 

Figure 1. Total milk production and somatic cell 
counts of Florida farms in the 12 calendar 
months of 2013. The milk data are from USDA 
(in million pounds).  The SCC data are from the 
Florida Marketing Area - Federal Order 6 (in 

thousand cells/ml).  

Figure 2. Average annual bulk tank SCC in of 
100 Florida dairy farms in 2013 (some large 
farms are not shown to prevent identification).  
The average annual bulk tank SCC is the aver-
age of 12 monthly values, not weighted by milk 

volume. 
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Figure 3. Seasonality of SCC for 100 Florida 
dairy farms in 2013 (some large farms are not 
shown to prevent identification). Seasonality is 
expressed as the warm to cool ratio. This is 
calculated as the average SCC in the warm 
period (August, September, October) divided by 
the average SCC in the cool period (February, 
March, April) for each farm.  A ratio of 2 means 
that the SCC in the warm period is twice as 
high as the SCC in the cool period. 
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Role of Vitamins and Minerals 
In addition to reducing stress, nutrition can directly impact 
the immune response, typically through action of vitamins 
and minerals. One research trial demonstrated that addi-
tional minerals in the TMR reduced incidence of Strep. dys-

galactiae and Strep. uberis mastitis.  
-Copper and Zinc:  Copper supports the killing 
ability of phagocytes and aids in production of 
neutrophils, while zinc has a role in supporting 
skin health, which is the cow’s first line of de-
fense against bacterial infection. Supplemen-
tation of Cu above basal amounts (20 ppm) 
results in fewer cases of mastitis and less se-
vere cases of clinical mastitis in heifers.  
-Selenium and Vitamin E:  Selenium (Se) is an-
other important 
mineral where 
immune function 
is concerned, 

and research has demonstrat-
ed that Se works best to re-
duce intramammary infec-
tions when paired with Vita-
min E. Some have reported 
up to a 14% reduction in 
intramammary infections 
and a 30% reduction in risk for clinical mastitis. The recom-
mended feeding rates of Vitamin E and Se for lactating 
cows are 0.3 IU/lb BW (Vitamin E) and 0.3 ppm (Se).  
-Vitamin A and Beta-carotene:  Both are important in epi-
thelial cell health and maintaining integrity of mucosal sur-
faces. These supplements are important in not only pre-
venting entrance of bacteria into the mammary gland, but 
also in stimulating immune cells to engulf and kill bacteria 
that have entered. Vitamin A should be supplemented at 

50 IU/lb body weight, but there is currently 
not a recommendation for beta-carotene.  
     Proper ration testing, especially of forages, 
will help determine appropriate supplementa-
tion rates with vitamins and minerals. Varia-
tion in soil types and concentrations of miner-
als and vitamins can affect concentrations 
found in forages and other feeds. Feed and 
forage testing at a commercial lab is recom-
mended each time a new silo is opened or a 
new load of feed is ordered.  
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USING NUTRITION TO PREVENT MASTITIS 
Cows and heifers under stress are more susceptible to mas-
titis, and poor nutrition increases the stress response in the 
body. Properly balanced rations will reduce stress, and are 
particularly important in transition cows.  At the onset of 
lactation, blood concentrations of immune cells are low, and 
cows have limited ability to fight off new infec-
tions. Cows often enter negative energy bal-
ance during the first 60 days in milk. As a re-
sult, fat is mobilized to use for energy, and ke-
tones, particularly, betahydroxbutyrate (BHB) 
can increase in the blood, leading to ketosis.   
     Increased BHB can reduce leukocyte activity 
and increase the potential for diseases, such as 
mastitis. The risk is increased when the animal 
is experiencing other forms of stress, including 
heat or cold stress. Other metabolic disorders, 
like milk fever also increase the risk for masti-
tis. Feeding a close-up dry cow ration, bal-
anced for a negative dietary cation-anion 
difference, can reduce the incidence of several metabolic 
disorders. Good transition rations can help improve rumen 
pH as well as motility, and decrease incidences of ketosis, 
milk fever, and displaced abomasum. Cows and heifers hav-
ing these peri-parturient diseases will be candidates for de-
veloping udder infections.  
     Along with reducing stress on the cow through good nu-
trition, there is evidence that feeding corn silage-based ra-
tions has decreased incidence of mastitis caused by Strep. 
uberis, but increased E. coli mastitis. Researchers have also 
demonstrated that heifers grazed prior to calving have re-
duced risk for udder infections during the fall calving cycle. 
This was also the case with heifers purchased from a grazing 
background, even if they were not grazing post-calving.  

 

Figure 1. Factors contributing to the development of mastitis. 
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Figure 2. Cows and heifers 

housed on pasture prior to calving 

freshen with less mastitis.  
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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. Stephanie Ward at srhill@ads.msstate.edu or 662-325-8773 

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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