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AM selection scheme are no longer correct. This scheme assumed an additive genetic
variance of 0.375 throughout. Greater genetic progress for the QTL effect is obtained
for the MAS scheme. Since the initial frequency of the positive QTL allele is
0.3, maximum obtainable progress for the QTL is 0.7, and this value is approached
for the MAS scheme by year 24. Total genetic gain was greater for the MAS scheme.
The difference in genetic trends increased until year 11 and then decrease. At year
10 total genetic gain was 0.15 SD greater by MAS, but only 0.05 by year 24. Even at
year 30 the MAS scheme is still higher than the traditional scheme. Thus genetic
gain with trait-based selection did not surpass MAS over the long-term as noted by
Gibson (1994). The “Gibson effect” was also not detected by de Koning and Weller
(1994) in a series of long-term MAS simulations. The gain of 0.15 by MAS at
year 10 represents an increase of nearly 20% over the traditional scheme.
Alternatively, we note that the SD for milk production of Israeli Holsteins is 1 400 kg.
Thus advantage of the MAS scheme = 210 kg at year 10.

Figure 1. Total and polygenic genetic gain and genetic gain in mean QTL value as a
function of year of simulation.

Table 2. Correlations between simulated genetic values and genetic evaluations, and 
regressions of simulated values on genetic evaluations. 
 

 Standard AM Adjusted model 
 Regression Correlation Regression Correlation 
Bulls 0.984 0.960 1.00 0.963 
Cows 0.949 0.780 1.047 0.808 
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