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Abstract
Preventive management practices are essential for maintaining acceptable udder health status, especially in organic farming, in 

which the use of antimicrobials is restricted. The contribution of the following factors to somatic cell count (SCC) was assessed in 
788 cows from 15 organically reared herds in northern Spain: milk production, lactation number, treatments applied, selective dry cow 
therapy and teat dipping routines. The data were examined by linear logistic regression. Lactation number was the main factor affecting 
logSCC (β= 0.339, p<0.001) followed in order of importance by milk production (β= -0.205, p<0.001), use of alternative treatments 
(β=0.153, p<0.001), selective dry cow therapy (β=0.120, p=0.005) and teat dipping routines (β=-0.076, p=0.028). However, the model 
only explained 17.0% of the total variation in SCC. This variable depends on factors other than those considered here, amongst which 
udder infection is probably one of the most important. Nonetheless, the study findings enabled us to determine the contribution of the 
main management factors that should be taken into account to improve udder health status on organic farms.
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Introduction

Mastitis is the most frequent and costly disease 
for dairy producers, both in conventional and organic 
systems, resulting in lower milk production and poorer 
milk quality due to increased somatic cell count (SCC) 
and blood components (Roesch et al., 2007). Mastitis 
management, particularly antimicrobial use, differs 
greatly in organic and conventional farming mainly as 
a result of the organic principles (IFOAM, 2005; EC, 
2007). Thus, while udder health management is well 
standardized in conventional farming, and blanket 
dry-cow therapy and teat dipping are the mainstay 
of any mastitis control programme (NMC, 2006), the 
restrictions on the use of antibiotics to treat clinical 
mastitis and the explicit prohibition of blanket dry-

cow therapy in organic farming make preventive 
management practices essential in order to maintain 
udder health (Cicconi-Hogan et al., 2013). In fact 
without hygiene or without an adequate maintenance 
of milking machine, antibiotic dry therapy and 
teat dipping are insufficient measures to prevent 
mammary infections and to achieve low SCC. Recent 
studies in northern Spain have indicated higher SCC 
in organically reared herds than in conventionally 
reared herds (Villar & López-alonso, 2015; Orjales 
et al., 2016). This is mainly associated with a higher 
prevalence of chronic subclinical mastitis in organic 
herds (Villar et al., 2016), although the higher SCC 
may be partly explained by the higher number of 
parturitions and the lower production rates on organic 
farms.
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The aim of this study was to consider how different 
management-related factors (use of antibiotic, selective-
dry cow therapy and teat dipping) contribute to the SCC 
on organic dairy farms in northern Spain in order to 
improve udder health management.

Material and methods

All organic dairy farms in northern Spain enrolled in 
the Dairy Test-day Records (DTR) system were invited 
to participate in this study, and 15 of the 28 farms 
accepted the invitation. Briefly, farms had a mean of 55 
lactating cows and the predominant breed was Holstein 
Friesian (>85%). The mean of lactations was 3.23, 
the mean of 305-d milk production was 6720 kg and 
geometric mean of logSCC was 5.04. 

 Somatic cell count and milk production (obtained 
from monthly DTRs) were determined in a total of 
788 cows during one complete lactation period. All 
farms were visited and farmers were administered 
a questionnaire including questions on each of the 
following themes: lactation number, milking and 
other routine procedures and mastitis treatment for all 
individual cows included in the study. 

All statistical analyses were implemented using 
SPSS for Windows (V.20.0). The SCC was transformed 
to base-10 logarithmic scale before statistical analysis. 
The geometric mean of all control values (10 values 
per animal) was calculated for each cow to produce 
a representative SCC value per lactation period. 
Multivariate linear regression analysis was applied 
using a step-wise method. LogSCC was introduced as a 
dependent variable. Regarding the predictor variables, 
number of parturitions (from 1st to 12th) and standardized 
305d milk production (from 2684 to 15494 kg) were 
included as continuous variables. The use of alternative 
(mainly phytotherapy and homeopathy) or antibiotic 
treatments (conventional treatments=0, alternative 
treatments=1), teat dipping (no=0, yes=1) and selective-

dry cow therapy (no=0, yes=1) were considered 
dichotomous variables. All variables were collected 
at individual level. For comparisons, differences were 
considered significant at p≤0.05. 

The general form of the linear model used for the 
total herd model was as follows:

LogSCC = β0 + β1 lactation number +
+ β2 milk production + βκ Xk + ε,

where β0 = intercept term, βi = regression coefficient, 
Xk = predictor variable, and ε = error term.

Both B coefficients (unstandardized) and β 
coefficients (standardized) were calculated. Standard 
coefficients ignore the independent variable's scale 
of units (because the variances of dependent and 
independent variables are 1), which makes possible 
comparisons between variables. 

Results and discussion

Results of the linear regression used to evaluate how 
udder health management (use of antibiotic treatments, 
selective-dry cow therapy and teat dipping) as well as 
lactation number and milk production affect logSCC in 
organic dairy farming are shown in Table 1. Although all 
of these factors were significant in the analysis (p<0.05), 
the model only explained 17.0% of the total variation in 
logSCC on the organic dairy farms under study. The 
low variance explained by the statistical model is due to 
the fact that there are several main factors influencing 
SCC variation that have not been collected. Thus, cow 
milking order (in function of SCC), milking machine 
maintenance, herd size, chronic mastitis culling, 
staphylococcal vaccination, and infection status are 
also important factors influencing SCC variation. 
In fact, udder infection is generally the main factor 
affecting SCC, which is routinely used as a marker 
of udder health. The SCC increases greatly (up to 50 

Table 1. Summarized data of the multivariate linear regression model. 

 
 

Unstandardized coefficients Standardized 
coefficients t p

B SE β
Intercept term 5.289 0.093 - 57.118 <0.001
Number of lactations 0.075 0.007 0.339 10.061 <0.001
Milk production -6.9·10-5 0.000 -0.205 -6.223 <0.001
Treatments used 0.210 0.053 0.153 3.952 <0.001
Dry cow therapy 0.119 0.039 0.120 3.044 0.005
Teat dipping -0.114 0.051 -0.076 -2.234 0.028

Dependent variable: log SCC
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times) in acute clinical mastitis in which macroscopic 
changes of milk also are evident. When no macroscopic 
milk alterations are visible, SCC values > 200,000 are 
highly suggestive of subclinical infection, and the SCC 
thus represents an essential tool for identifying affected 
animals (Ruegg & Reinemann, 2002). Pathogens were 
not isolated in this study, but previous research in 
organic dairy farming in northern Spain has indicated 
that the presence and the type of pathogen are the main 
factors affecting foremilk SCC and are responsible for 
70% of the variation explained by the model (Villar 
et al., 2016). Although management factors were not 
included in the aforementioned study, lactation number 
and stage of lactation were significant and explained 18 
and 8 % of the total variability respectively.

Lactation number was the main factor positively 
affecting (increasing) logSCC (β standardized coeffi-
cient= 0.339, p<0.001). The SCC increased progres-
sively with lactation number from a mean logSCC 
value of 4.85 (first lactation) to 5.35 (≥ 7 lactations) 
(Fig. 1). The SCC has been reported to increase sig-
nificantly with lactation number on organic dairy 
farms in northern Spain, particularly farms on which 
antibiotic therapy is not used (Orjales et al., 2016) 
and has been related to chronic infection after sever-
al lactation periods (Villar & López-Alonso, 2015). 

It is also generally agreed that SCC increases with 
lactation number on conventional dairy farms (Busa-
to et al., 2000; Hardeng & Edge, 2001), although the 
increase is higher in the organic dairy sector. Hardeng 
& Edge (2001) found that SCC was statistically sig-
nificant lower in cows in organic herds during the first 
two lactations, higher counts that in conventional herds 
were observed in cows that had completed six lacta-
tions. Moreover, as organic cows usually remain on the 
farm for longer than conventionally-reared cows, milk 
from old cows has a greater influence on bulk tank SCC 
(Reneau, 1986; Busato et al., 2000).

Milk production was the second most important 
factor in the model (β= -0.205, p<0.001). Overall, SCC 
decreased as mean milk yield increased (Fig. 1): mean 
logSCCs were higher (5.34) in cows with low milk 
yields (<4000 litres/305d lactation) and increased at the 
highest level of production (logSCC generally <5 for 
milk yields ≥ 7000 litres/305d lactation). Increased milk 
production on farms has been associated with a slight 
decrease in the SCC due to a dilution effect (Green et 
al., 2006), although the effect was weak. Organic farms 
are low-input systems based on grazing with a low level 
of concentrate intake that leads to lower levels of milk 
production than on conventional farms. On the other 
hand, this situation could also be associated to the effect 

Figure 1. Effect of lactation number, milk production (305d milk production), treatments used and 
udder hygiene procedures (teat dipping) on logSCC in organic farms.
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cow therapy; Villar et al., 2016), teat dipping may 
represent an effective means of control. 

In summary, as antibiotic treatments are highly 
restricted in organic dairy farming, prevention 
becomes essential to control udder infection. This 
study enabled us to analyze the main management 
factors that should be considered to improve the udder 
health status on organic farms: 1) elimination of older 
cows with high SCC; 2) use of antibiotic treatments 
at least in cows with high SCC indicating clinical 
mastitis; and 3) establishment of an appropriate 
milking routine including teat dipping.
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