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INTRODUCTION  
Milk yield traits and resistance to mastitis are included in the breeding objective of many 
countries. In dairy production systems where the price of milk is declining, the importance of 
reducing costs, such as mastitis cost, increases. Selection against mastitis, in countries where 
incidences of clinical mastitis is not recorded, is carried out indirectly by selecting against 
somatic cell count and by selecting on some conformation traits (Mrode and Swanson, 1996). 
The Australian Dairy Herd Improvement Scheme (ADHIS) is introducing a genetic evaluation 
system for somatic cell count (SCC). For the implementation of a genetic evaluation system we 
estimated genetic parameters for daily SCC (Haile-Mariam et al., 2001a) and genetic and 
environmental correlations between daily SCC and milk yield traits (Haile-Mariam et al., 
2001b). Estimates of approximate genetic correlation between SCC and traits for which 
ADHIS calculates Australian Breeding Value (ABV) were also reported (Haile-Mariam et al., 
2001c). It is often assumed that selection for milk yield has been decreasing resistance to 
mastitis (Mrode and Swanson, 1996). Then, there should be an unfavourable, positive genetic 
trend in SCC. This report attempts to test this hypothesis by estimating genetic trend in SCC.  
 
MATERIAL AND METHODS 
Test day SCC data of Holstein-Friesian cows were extracted from the ADHIS database. Test 
day data of cows sired by AI bulls that calved between 1993 and 1999 were used for this study. 
All herds involved in type and workability evaluation and other large herds with over 1000 test 
records were considered. From this dataset, tests before 6 and after 365 days were excluded. 
The data structure and the means for SCC by parity are shown in table 1. In the first parity 
cows with a minimum of 5 tests were included.  
 
Table 1. Data structure, arithmetic means and standard deviations (in parenthesis) by 
parity 
 

Traits/variable Parity 1 Parity 2 Parity 3 
SCC A 109.7 (307.6) 150.5 (347.1) 207.0 (450.9) 
Loge SCC B 4.09 (1.00) 4.35 (1.09) 4.64 (1.17) 
No. cows C 282749 187244 159033 
No. tests 1860122 1453064 1234194 
No. sires 3183 2861 2727 
A Cells in thousands per ml ; B Natural logarithm ; C Cows with records 
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EBVs for loge SCC were predicted using a sire model considering test records of cows as 
repeated observation. Data analyses were performed using the ASREML software (Gilmour et 
al., 2000) separately for the first three parities. The model included the fixed effect of herd-test 
day, year-season of calving (2 seasons of six months each), and age at cell count (months) and 
days in milk and the random effects of sire and cow within sire. All the available pedigree 
record of sires were included and the total number of animals in the relationship matrix were 
6301, 5601 and 5231 for the first, second and third parity, respectively. All unknown parents 
were assigned to phantom groups based on birth year of their progeny and sex following the 
procedure of ADHIS. The h2 and repeatability values of log SCC were estimated to be 0.07 and 
0.48 for the first parity, 0.09 and 0.51 for the second parity and 0.08 and 0.53 for the third 
parity, respectively. These values were assumed to be true when predicting breeding values. 
Reliabilities of the EBVs of log SCC of sires were calculated from the associated standard 
error of the solutions. Then EBVs of sires with reliability of above 0.4 for parity 1 and 0.3 for 
parity 2 and 3 were used to compute genetic trend. Genetic trend was estimated as the mean 
EBVs of sires born in the same year. EBVs of sires for SCC based on the first parity is 
illustrated with the trend for milk yield and overall type in figure 3. The ABVs for milk yield 
and overall type were predicted by ADHIS using an animal model. ABVs of sires with 
reliability of above 63 % for milk yield and 62 % for overall type were considered for 
computing genetic trend for the two traits. 
 
RESULTS AND DISCUSSION 
The mean, standard deviation and range of the EBVs for SCC in the first three parities show 
that the scope for selection is high (table 2). This means the daughters of the worst sire will 
have SCC levels of about 1.9, 2.0 and 2.5 times that of the best sire in the first, second and 
third parity, respectively. For example, in the first parity this is equivalent to a difference of 
about 80,000 cells between the daughters of the worst and best sire. Weller and Ezra (1997) 
reported a standard deviation, a minimum and a maximum of 0.19, -0.32 and 0.78, 
respectively, for mean somatic cell score (log2) in Israeli Holstein-Friesian cattle. The 
distribution of sire’s EBVs based on the first lactation SCC of their daughters follows 
approximately normal distribution (figure 1).  
 
Table 2. Means, standard deviations (SD) and ranges for breeding value of sires A 
for SCC in the first three parities 
 
Parity No. Sires Mean SD Minimum Maximum 

1 4295 0.024 0.142 -0.580 0.689 
2 3006 0.058 0.183 -0.694 0.741 
3 2689 0.016 0.184 -0.977 0.854 

A only sires with reliabilities >0.4 for first parity and > 0.3 for second and third parity are included.  
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The mean EBVs for sires born between 1980 and 1993 is shown in figure 2. A drop in EBVs 
for sires born in 1986 was marked. Although there was no intentional selection for SCC, the 
genetic trend shows a small but steady decline in sires EBVs starting in about 1984 (figure 2). 
Between 1980 and 1993 (1992 in parity 3) sires’ EBVs for log SCC on average decreased by 
0.002, 0.004 and 0.005 per year in the first, second and third parity. Pagnacco et al. (1994) 
observed a yearly decrease of 0.024 in lactational somatic cell score in sire EBVs of Canadian 
Holsteins. In other populations, where there has been some short-term selection, no genetic 
trend (Zhang et al., 1994) and a slight rise in SCC (Weller and Ezra, 1997) was observed. A 
number of factors may have contributed to the slight drop in sires’ EBVs in the Australian 
Holstein-Friesian population. First, it was noted that the genetic correlation between SCC and 
milk yield is near zero in the first parity and favourable (negative) in later parities (Haile-
Mariam et al., 2001b, c). This coupled with the selection practised in Australia that considered 
all lactations (Jones, 1985) since 1984 may have contributed to the declining genetic trend in 
SCC. Furthermore selection on conformation traits like udder depth, overall type, mammary 
system, etc. which are favourable genetically correlated with SCC (–0.12 to -0.29) (Haile-
Mariam et al., 2001c) may have influenced the trend. Among the sires that were born in 1980 
and 1987 it seems that those with high ABV for overall type without regard to their ABV for 
milk yield were extensively used (figure 3). The genetic trends in mammary system and udder 
depth (result not shown) were similar to that of overall type. It is also worth noting that the 
1980s saw an extensive use of imported genetic material in Australia (L. Jones, pers. comm.). 
However, the genetic trend in the present study may be biased because only a selected group of 
sires will have EBVs with acceptable reliability. The environmental trend, which was based on 
cows calving between 1993 and 1999 also, showed a slow but steady decline.  
Due to zero or favourable genetic correlation between milk yield and SCC and selection for 
type traits the genetic trend in SCC is showing a small decline. The decreasing genetic and 
environmental trends means including SCC with a small weight in selection index will 
maintain a negative genetic trend in SCC.  
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