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The objective of this study was to compare genetic gain, inbreeding rate and generation intervals
from three breeding programs, include open nucleus, closed nucleus and sire reference through
stochastic simulation. Four levels of herd size, three levels of number of female per male, and four
selection indices in three breeding programs (open nucleus, closed nucleus and sire references) were
combined to make of 144 scenarios. The highest total genetic gain and genetic gain of traits were
obtained in the open nucleus system. The closed nucleus had the lowest generation interval, and it in
terms of the inbreeding rate was between the other two systems. The sire reference system had the
least amount of inbreeding and maximum generation interval. The generation interval affected by
herd size and showed a significant difference in the herd level and increased with increasing herd
size. The number of female per male significantly affected the inbreeding rate and generation
interval, but total genetic gain and genetic gain of the traits were less affected, and the high value
was observed in the 25 female per male scenario. The selected indices showed a significant effect on
the total genetic gain, and the highest value was obtained in index 4 (Weight at selling, Number of
kidding per year, Litter size). Considering the size of the herd in the nucleus, significant difference
was observed in total genetic gain and generation interval, but the inbreeding rate factor was not
affected. In the open nucleus, closed nucleus and sire reference, 200, 300 and 50 herds, and 15, 25
and 35 female per male scenarios were more suitable, respectively. With regard to selection indices
in the three breed systems, index 4 was the best because of its simplicity and had more genetic gain.

Key words: Open nucleus, Closed nucleus, Sire reference, Genetic gain, Inbreeding.
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1- Truncation Selection
2- Net Merit Index
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