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Summary

The economic value of clinical mastitis (CM) was calculated and a model for predicting its
breeding value (EBV) using somatic cell score (SCS), fore teat length (FTL), udder depth
(UD) and rear udder height (RUH) was developed. Genetic (co)variances among CM and the
predictor traits, and the economic value of CM, were used to develop the prediction equation.
Average economic losses due to clinical mastitis were estimated at ZAR919.96/cow/year and
the average incidence was 0.9 cases/cow/year. The economic value of clinical mastitis was -
ZAR1079.51/incident. Since EBVs for SCS, FTL, UD and RUH are routinely estimated,
EBVs for clinical mastitis can be predicted from the model developed in the current study.
Thus, the results of this study provide the basis for including clinical mastitis in the breeding
objective for South African Holstein cattle.
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Introduction

Mastitis is a trait of major importance in dairy cattle, mainly due to the huge economic losses
that it causes as well as public health and animal welfare concerns. Increased incidence of
mastitis has been associated with the intense selection for milk production, which has
characterized most dairy cattle populations in the past (Zwald et al., 2004; Wolfova et al.,
2006; Banga, 2009). Thus, resistance to mastitis should be included in dairy cattle breeding
objectives. Most dairy cattle recording schemes, however, do not routinely record mastitis
incidence, for practical and economic reasons (Gengler & Groen, 1997).

Somatic cell score has, in the past, been widely used as an indicator trait for mastitis
resistance (Mrode and Swanson, 1996). This is mainly due to the fact that it is widely
measured in most national dairy recording schemes, including in South Africa. It has a
medium to high genetic correlation (0.50 to 0.70) with clinical mastitis (Mrode & Swanson,
1996; Koivula et al., 2005). Additionally, the heritability of SCS is higher than that of clinical
mastitis (Mrode & Swanson, 1996). The less than perfect genetic correlation, however,
implies that use of SCS as the sole indicator trait can only achieve limited genetic progress in
resistance to clinical mastitis.
The inclusion of udder conformation traits as indicator traits has been suggested as a means of
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improving genetic predictions for resistance to mastitis (Rogers et al., 1991; De Jong and
Lansbergen, 1996; Mrode et al., 1998; Gengler and Groen, 1997). These traits are routinely
measured in most animal recording schemes. In addition, linear type traits are more heritable
than mastitis incidence and SCS (Rupp and Boichard, 1999; DeGroot et al., 2002; Marie-
Etancelin et al., 2005). Thus, SCS and udder type traits can be combined in an udder health
index to calculate genetic predictions for resistance to clinical mastitis. Rogers et al. (1991)
indicated that the inclusion of udder type traits and SCS in an udder health index will increase
genetic gain in resistance to mastitis. Hence, the primary aim of this study was to develop a
model to predict estimated breeding values for CM using somatic cell count and udder type
traits. This provides the basis for including CM in the breeding objective for South African
Holstein cattle.

Material and methods

Data

Five herds with comprehensive economic data, and sound record keeping of clinical mastitis
cases and the treatment thereof, were identified. Data from these herds were used to calculate
the cost of treating clinical mastitis and the economic value of the disease. Individual cow
performance records, collected under the National Dairy Animal Recording Scheme, were
used to estimate genetic (co)variances among SCS, FTL, RUH and UD. There were no local
estimates of genetic (co)variances among CM and the predictor traits available, therefore
estimates from literature were used (Lund et al., 1994).

Calculation of Economic Value

The economic value of CM (ZAR/cow/year) was calculated as the loss in herd profit (i.e.
increase in costs) incurred when there is an increase in the baseline incidence of clinical
mastitis of one case per cow per year, with all other management variables remaining
constant. This was obtained as the difference in the cost of clinical mastitis between the
baseline herd and a simulated alternative herd with CM incidence higher by one case per cow
per year.

Prediction of Clinical Mastitis

The EBV for CM was predicted as an index, calculated as a linear function of the EBV the
measured traits and their respective index weights. The index weights were calculated as
follows:

where:
b is a vector of index weights for the measured traits (SCS, FTL, RUH and UD)
v is the economic value of CM
G11 is the genetic (co)variance matrix among the measured traits
G12 is the genetic (co)variance matrix between the measured traits and CM

Results and Discussion
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The costs attributable to clinical mastitis in the average herd are summarised in Table 1. The
average total cost of CM per cow per year was estimated to be ZAR919.96, at an average
incidence of 0.9 cases/cow/year. An increase in incidence of 1 case per cow per year would
lead to more than doubling of these costs (Table 2).

Table 1. Costs attributable to clinical mastitis (ZAR/cow/year) in the average herd

Variable Mean
Revenue loss due to discarded milk 527.74
Veterinary and drug costs 392.21
Mastitis costs 919.96

The economic value of clinical mastitis was ZAR1079.51 (Table 2). The economic value of a
trait varies among studies due to differences in the methods and biological and economic
parameters used to calculate them (Groen et al., 1990).

Table 2. Costs attributable to clinical mastitis (ZAR/cow/year) in the alternative (higher
incidence) herd

Variable Mean
Revenue loss due to discarded milk 1171.45
Veterinary and drug costs 828.00
Mastitis costs 1999.47
Economic value of CM 1079.51

Tables 4 contains the variance-covariance matrices that were used to estimate the index
weights for the measured traits. In future, it will be necessary to record CM incidence on a
large scale, in order to obtain covariances between CM and the predictor traits for the South
African Holstein cattle population. Parameters estimated in other populations may not be
appropriate as they could differ widely (Goddard, 1998).

Table 4: Genetic (co)variances among CM and the measured traits

SCS UD FTL RUH CM
SCS
UD
FTL
RUH

0.0215
-3.6076
-0.0800
0.4094

-3.6076
95.0664
1.4040
9.3139

0.0800
1.0404
0.1024
0.3319

0.4094 0.0421
9.3139 0.0514
0.3319 -0.0839
7.4491 -0.0798

The model developed for predicting EBV for CM was as follows:

Conclusion

The economic value and genetic prediction model for clinical mastitis developed in this study
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form the basis for the inclusion of clinical mastitis in the breeding objective for South African
Holstein cattle. Broadening the breeding objective to include as many traits affecting
profitability as possible will lead to more accurate selection for improved net economic merit.
Reducing incidence of CM will also improve cow welfare and so a broader breeding
objective, including CM, should increase the welfare of cows as well as farmer profit.
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