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The California Mastitis Test 

Dairy operators have a management tool to produce 
more high-quality milk. It is the California Mastitis Test, 
sometimes referred to simply at CMT. 

Any irritation of a dairy cow's udder will cause a 
rise of somatic cells or leucocytes in the milk. When 
bacteria invade the milk gland, causing infection, the 
amount of leucocytes rises sharply to battle the trou- 
blesome "bugs." 

In the early 50's, researchers in California devel- 
oped a cowside test to measure the quantity of leuco- 
cytes in milk. The California test reveals mastitic cows 
even though they show no visible symptoms of the 
infection. 

The test procedure is not difficult. The chemical 
causing the visible reaction in milk samples and the 
testing dish or four-compartment paddle are available 
anywhere dairy cattle health supplies are sold. Dairy 
Herd Improvement Association (DHIA) supervisors offer 
the test for a nominal fee and will run the test on a reg- 
ular herd test day. The results will be a part of your 
monthly DHIA records. You can do the testing your- 
self at any time. 

To run the test, strip 3 or 4 streams of milk into a 
strip cup or on a black pad on the floor of the milking 
parlor. Abnormal milk with clots of "strings" need not 
be tested as it will always have excessively high leuco- 
cytes. After removing the foremilk of the cow, put a 
small amount of milk from each quarter into the four 
cups of the paddle. You need about one-half teaspoon 
(2 ml) of milk for a reliable test. Use only fresh milk or 
milk preserved with boric acid. Do not accidentally 
combine milk from separate quarters. Add an equal 
amount of the CMT reagent to the samples. Too much 
or too little chemical may give false results. Rotate the 
paddle gently for 10 seconds, mixing the milk with the 
chemical. As you rotate the paddle, high-leucocyte milk 
will thicken, showing one of the reactions listed in 
Table 1. 

Assign a "score" based on the severity of the reac- 
tion. Abnormal, clotted milk should be scored as "4" 
to denote clinical mastitis. 

Now simply rinse the paddle with water and you are 
ready to run the next set of samples. 

Testing each quarter will give you the most specific 
information about problem cows, but the whole cow 
test (one combined sample from each cow) is more 
common. It will not give information about each quar- 
ter, but it will indicate problem cows and your progress 
in mastitis control. 
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What does the test mean? 
Mastitis costs money, even in its early, subclinical 

stages. Research shows that a cell count of less than 
55,000/ml means that there is less than 10 percent 
chance of mastitis bacteria being present in the udder. 
When the cell count rises to over 400,000/ml, the 
chance of mastitis bacteria in the udder increases to 
about 40 percent. More research translates this into 
the loss of milk that can be caused by mastitis, as 
shown in Figure 1. 

Figure    1.    Relationship    between    Mastitis   Test    Scores, 
Somatic Cell Concentrations, and Lost Herd Milk Production. 
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The ranges shown will vary somewhat trom herd to herd, but are close 
approximations based on extensive studies in the U.S. and abroad. Source: 
Philpot,  W.  N.  Mastitis  Management,  Babson  Bros.  Co.,  1978. 
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Table 1.    Grading and Interpretation of the CMT 

Symbol 
Suggested 
meaning Interpretation Description of visible reaction 

+ 

Negative 

Trace 

Weak 
positive 

Distinct 
positive 

Strong 
positive 

Alkaline 
milk 

Acid 
milk 

0-200,000 cells/ml 

150,000-500,000 cells/ml 

400,000-1,500,000 eel Is/ml 

80-000-5,000,000 cells/ml 

Cell number generally over 5,000,000/ml 

An alkaline reaction reflects depression 
of  secretory  activity.  This  may  occur 
either as a result of inflamation or in 

drying off of the gland. 

Distinctly acid milk in the udder Is rare. 
When encountered, it indicates fer- 
mentation of lactose by bacterial action 
within the gland. 

Mixture remains liquid with no evidence of formation of 
purple solids (precipitate). 

A slight precipitate forms and is seen easily by tipping 
the paddle back and forth and observing the mixture 
as it flows over the bottom of the cup. Trace reactions 
tend to disappear with continued movement of the fluid. 

A distinct precipitate but no tendency toward gel for- 
mation. With some milks the reaction is reversible; with 
continued movement of the paddle the precipitate may 
disappear. 

The mixture thickens immediately with some sugges- 
tions of gel formation. As the mixture is swirled, it 
tends to move in toward the center, leaving the bottom 
of the outer edge of the cup exposed. When the motion 
is stopped, the mixture levels out and covers the bot- 
tom of the cup. The mixture clumps slightly. 

A gel is formed which causes the surface of the mix- 
ture to become convex. Usually there is a central peak 
which remains projecting above the main mass after 
the motion of the paddle has been stopped. Viscosity 
is greatly increased so that there is a tendency for the 
mass to adhere to the bottom of the cup. The mixture 
clumps together readily. 

This symbol should be added to the CMT score when- 
ever the reaction is distinctly alkaline, as indicated by 
a contrasting deeper purple color. 

Bromcresol purple is distinctly yellow at pH 5.2. This 
symbol should be added to the score when the mixture 
is yellow (acid and alkaline reaction cannot be meas- 
ured on milk preserved with boric acid). 

Note:  In general a score of 1  should be considered as indicative of 500,000 or more cells, and a score of 2 as evidence of 1,000,000 or more cells. 
Source: Appleman, R. D. et al. Milking Management, University of California Extension Service, 1963. 

The lost milk production does not include milk that 
must be discarded when a cow is treated with antibiot- 
ics. 

When the whole cow test shows a "1" reaction, the 
cow probably has one bad quarter or two mildly in- 
fected quarters. Check the quarters individually and, 
if necessary, treat with antibiotics. If it is a recurring 
case, the quarters should be cultured by a veterinarian, 
who can prescribe appropriate drugs to control the 
bacteria found in the sample. 

DHIA reports will summarize the CMT status of 
your herd each month. The scores will be grouped as 
percent negative and trace, percent scoring 1, and 
percent scoring 2 and 3. A 30-month study of 16,000 
Ohio dairy cows showed an average 70 percent nega- 
tive and trace, 15 percent 1's, and 15 percent 2 and 
3's. Most dairy operators agree that setting a goal of 75 
percent negative and trace will limit mastitis troubles 
and enhance production. However, that is not the ulti- 
mate score attainable. 

Why use the CMT? 
In management, you need information to start a 

program and reports of progress to measure the pro- 
gram's effectiveness. This makes the CMT, offered by 

your local DHIA or done yourself, most important in 
mastitis prevention and control. It provides a wealth of 
information for the dairy manager. 

Advantages of using the CMT in your herd include: 

The test indicates the udder health of each cow and 
the entire herd. 

A change in percent negative and trace might indi- 
cate when the milking system is malfunctioning. 

The test helps show if proper milking procedures are 
being followed. 

It indicates mastitis early, when it is easier to treat 
and less permanent damage has occurred in the 
udder. 

It indicates progress of the whole mastitis control 
program. 

It measures the effectiveness of antibiotics used in 
lactating and dry cows. 

It separates cows and quarters to be cultured and 
treated, limiting the expense of mastitis control. 

It adds one criteria to use when culling cows. 



Table 2.    Monthly CMT Scores for Two Cows Through Three Lactations. 

First Year                                               Second Year Third Year Fourth Year 
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Source: Burton Waugh, former Washington State University Extension Agent, Chehalis. 

Remember, a cow's leucocyte count and CMT score 
go up naturally too. The CMT score will go up as the 
cow grows older, and with the natural decline In milk 
production in each lactation. The graphs in Figure 2 
show the Increase expected in the average cow. Some 
cows may increase more or less rapidly. 

Table 2 traces the two cows through three lacta- 
tions. The cow on the top line shows the progress that 
mastitis can make. This cow probably was culled for 
low production and chronic mastitis. The cow on the 
bottom line shows the natural increase of leucocytes 
accompanying increasing age, stage of lactation, and 
declining milk production. 

The California Mastitis Test is a quick, inexpensive 
tool for modern mastitis management. The payback 
for an investment in mastitis control is increased milk 
production and is available immediately. Screening for 
leucocytes with the CMT is the ounce of prevention that 
will make your control program worth the effort. 

Figure 2.    Graphs of Average CMT Scores by Age, Month of 
Lactation, and Milk Production. 
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Source:   Philpot,   W.   N ,   "Modern   Mastitis   Management,"   Veterinary 
Scope,  1970. 


