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INTRODUCTION 
The somatic number of cells in milk plays a key role in the appraisal of milk quality and udder 
health because it best describes the immunological status of the mammary gland. In Germany, 
the somatic cell count (SCC) is generally measured monthly in a cow’s complete. As the udder 
quarter is a secretory unit, reliable indications for udder health can only be detected at a single 
udder quarter. As a dairy cow is constantly exposed to pathogens there is a variability in the 
somatic cell count, in electrical conductivity (EC), and in the lactose content. In this study 
examination of udder quarters have been carried out only for the fore-milking. The objective of 
this study was to investigate udder health through the examination of single udder quarters and 
through a comparison of consistency between single quarter milkings and the whole milking of 
all quarters. Special emphasis was given to analyse the relationship between electric 
conductivity and single udder quarter as well as the relationship between somatic cell count of 
the fore-milking in a single quarter and individual udder health. 
 
MATERIAL AND METHODS 
The two farms that participated in the monitoring programme were somehow typical for the 
East German situation. They can be characterised by the herdsize of 252 and 289 cows (for 
farm 1 and farm 2, respectively), Holstein cattle from different origins including the GDR-type, 
farm 2 had also Czech Simmental. The cows were housed loosely indoors and milked in a 
double 8-cow (farm 1) and a single 10-cow (farm 2) herring bone milking parlour. The milking 
equipment included automatic milking preparation, finishing and take off in farm 1 and manual 
milking stimulation and milk flow-driven take off in farm 2. Records of more than 25 000 
quarter measurements and 306 first lactation cows were utilized in the analysis. The two farms 
differed not only in milk trait level ( 5425 and 5870 kg milk yield, respectively) but also in 
tank cell count (360 200 and 250 100 counts) and in the udder health status (20-40 and 10 % 
positive bacteriological tests, respectively) (table 1). 
The recording scheme included six characteristics taken weekly and after 3 month biweekly for 
each quarter, e.g. somatic cell counts (SCC), electric conductivity (EC), lactose (L), fat (F), 
milk protein content (P), and clinical inspection of secretion (CS). Bacteriological analysis 
(BA) was performed monthly for all quarters just as clinical diagnosis (CD) with respect to the 
whole udder. Monthly test day records of all cows were also available for the milk traits and 
somatic cell count. In order to get all the measurements during the normal milking routine on 
the commercial farms, a fixed procedure was strictly observed : 
1) Spraying the teats with desinfection fluid (Wofasteril). 2) Measuring electric conductivity 
(EC) in the first milk for each quarter in a defined sequence by a hand apparatus. 3) Dry 
cleaning of the udder. 4)  Sampling milk for determining somatic cell count (SCC) and other 
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characteristics from each quarter. The monthly samples for the bacteriological analysis were 
taken on a different schedule. 
 
Table 1. Herd performance and health situation 
 
Characteristic    farm 1   farm 2 
Herdsize (n)        252      289 
Average milk yield (kg)   5 425   5 870 
Average fat content (%)     04.24      4.43 
Average protein content (%)    03.30       3.56 
Average tank cell count(1 000)  360.20   250.10 
Positive bacteriological tests (%)  20 - 40   010 
 
Data were transformed according to the following formula : Somatic Cell Score (SCS) = 
log2(SCC/100 +3 ). The statistical analyses were executed with  programme package SAS, 
Version 6.12. 
 
RESULTS AND DISCUSSION 
Table 2 shows the means, the standard deviation and extreme values of cell counts, electric 
conductivity and lactose for the single quarters. Because of the high degree of skewness and 
excess, the estimation of the standard deviation for cell count was not appropriate. Mastitis 
status of farm 1 was more severe than on farm 2.  
 
Table 2. Means (M), standard deviation (SD) and extreme values for somatic cell count  
(SCC), somatic cell score (SCS), electric conductivity(EC) and lactose(L) 
 

 

Traits No 
 

mean 
y 

SD min max 

Farm 1 (N=90)      
 (SCC) (1000) 07848 238 844 100 11721 

SCS 07848 2.07 2.26 -3.64 09.87 
El. Cond. (EC) 10022 6.08 0.83 4.4 11.1 
Lact.(L)  (%) o7848 4.80 0.29 2.13 5.38 

Farm2 (N=216)      
 (SCC) (1000) 17681 170 722 100 13242 

SCS 17681 0.93 2.44 -3.64 10.05 
El. Cond. (EC) 19858 5.76 0.82 3.9 12.40 
Lact.(L) (%) 17446 4.91 0.34 2.02 6.28 

Table 3 shows the frequency distribution of the somatic cell count for the quarters. Almost 
50.3 % of the records are below 50 000 counts. This result also demonstrates that 5 % of the 
Table 3 shows the frequency distribution of the somatic cell count for the quarters. Almost 
samples have more than 400 000 counts, and that the whole frequency distribution of somatic 
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cell counts is skewed. It also indicates that 25 % of the samples are above the margin of 
100 000 cells / ml milk. 
 
Table 3. Frequency distribution for cell count (SCC) 
 

  Cell count class  frequency of quarter 
      (in 1 000)   samples (%) 
         <  50   50.3 
    51 - 100   24.6 
  101 - 200   12.9 
  201 - 400     7.0 
        > 400     5.3 

 
Table 4 summarises the essential point with respect to the usefulness of the rapid testing 
method of electric conductivity. If quarters were classified according to this trait to be diseased, 
80 % and 72 % , for farms 1 and 2 respectively, would also be classified as diseased by their 
cell count. Also, 75,5 and 87,4 % of the quarters classified as healthy would also indeed be 
healthy based on their cell count score. Table 6 demonstrates the result of a system which 
avoids the delivery of milk with high cell counts rather than being already a real anti-mastitis 
programme. 

 
Table 4. Proportion of healthy and diseased quarters classified by EC and SCC (%) 

 
                              EC  
 Healthy diseased 

SCC farm 1  farm 2 farm 1 farm 2 
healthy 75.5 87.4 20.0 28.2 
diseased 24.5 12.6 80.0 71.8 

 
Table 5. Correlations (r) between quarters and cow average for cell count(SCS) 
 

  Quarters    N    r 
       fl   572  0.43 
       hl   572  0.47 
       hr   572  0.48 
       fr   572  0.41 
            Official test-day SCC  0.68 

 
CORRELATIONS 
The correlations between single quarter cell count and means of the four quarters (table 5) were 
only modest, underlining the independence of these processes in the quarters. However the 
correlation of the mean of the quarters to the official test-day cell count with a value of almost 
 r = 0.70 is not so bad. 
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The correlations between the three udder health characteristics electric conductivity, somatic 
cell count (transformed), and lactose content are shown in table 6. They vary all between .50 
and .60 with a positive or negative sign. This means that there is a considerable covariance 
between these traits, but the relation is not too strong. 
 
Table 6. Correlations between udder health characteristics for single quarters in farm 1  
 
  Quarter   
   EC-     L -     EC- 
  SCS.   SCS     L 
 Farm 1 (N= 1846) 
     fl    .53   -.49   -.54 
     hl    .62   -.55   -.57 
     hr    .58   -.46   -.54 
     fr    .61   -.43   -.54 
 Farm 2 (N= 3932) 
     fl    .613   -.61   -.64 
     hl    .58   -.58   -.59 
     hr    .54   -.54   -.60 
     fr    .61   -.53   -.57 
 
CONCLUSION 
Although the present study was a field project with quite a number of problems, we think some 
conclusions could be drawn : The quarter measurements of somatic cell counts give a more 
detailed and adequate information on the real udder health situation than the total udder scores.  
The values for SCS EC and L show corresponding features in both farms. If quarters were 
classified according to this trait to be diseased, 80 % and 72 % , for farms 1 and 2 respectively, 
would also be classified as diseased by their cell count The correlations among Quarters for 
cell counts are only moderate, thus under scoring the independence of the quarters. EC 
measurements detected the majority of quarters found diseased by  SCS. Therefore, an efficient 
use of such a screening programme is possible. Obviously, information about the 
immunological status of a cow could be assessed more accurately by additionally testing  
single udder quarters.  
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