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Table 1.Main input parameters used in simulation of thegilmopen-nucleus breeding scheme with two-stage

selection in base

Parameters, values and rferences

No. of ewes in the breeding station (nucleus): 500
No. of ewes per ram in base (and nucleus): 50

Age at first lambing (years) in base (and nucleBs):

Fertility rate,F, defined as Total No. of the young ewes and rams reared per ewe, available for replacement: 0.84.
Arbitrary high and low fertility rates for testimmurposes: 1.10 and 0.70 lambs.

Survival rates for ewe age groups one to six: 0.0988, 0.794, 0.791, 0.6,/3

Nucleus size: 0.10

Proportion of base-born ewe- and nucleus-bornreptacements in nucleus and base, respectivelg:dhd 1.00

Accuracies of the selection indices used “in basdirst stage” and “in nucleus in second stage”sefection,
respectively: 0.42 and 0.67. Arbitrary accuraciesumed in base and nucleus respectively for tegtimgoses:

“0.20, 0.30, 0.40, 0.50” and “0.50, 0.65, 0.80,50.9
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Fig. 1. The monetary genetic gain for varying pmyngroportions of selection in first stage of bamees as nucleus
replacementsy. is the efficient proportion of selectip@,, «. is the annual monetary genetic gain with effitigroportion of
selection,Ge 44 is the annual monetary genetic gain with singigstselection in base an@g, ; is the maximum annual
monetary genetic gain possible. Advantage and afitynpercentage, of two-stage selection are inditdy Gqy «/Gs.q and
Gy ii/Gq1 1, respectively.
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Table 2. Comparison of advantage of two-stage sefeand its percentage of variation for varyingndmnations of
accuracies of nucleus and base indices used itldhsic open nucleus scheme*

Accuracy of the nucleus index

0.95 0.65 Row difference
Accuracy of the base index: 0.50 9.722% 4.837% 101.00%
0.20 15.446% 13.732% 12.49%
Column difference -37.06% -64.78%

*Row difference relates to maximization of selentaccuracy in nucleus and the column one to thaage while
accuracy of the other tier was held constant, beth percentage of the advantage with initial amurSee text for

explanation.
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Fig. 3. Trends in the monetary genetic gain witb-stage selection in base for two levels of low@).and high (1.1) fertility
rates (No. of available lambs), with a low corrglat(0.211) between base and nucleus indices in aiclagen-nucleus scheme
for varying primary proportions of selection on BEMlection path. The annual monetary genetic gain unit price of the
annual greasy fleece weiglat. is the efficient proportion of selectipBq, « . is the annual monetary genetic gain with effitien
proportion of selectionGs«g is the annual monetary genetic gain with singhgstselection in base ar@, ; is the maximum
annual monetary genetic gain possible. Advantageoptimality percentage, of two-stage selectionirdécated byGq; «/Gsgg
andGgyy «t/Gqy 1, respectively.
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Fig. 4. Trends in the monetary genetic gain witb-stage selection in base for two levels of loww@).and high (1.1) fertility
rates (No. of available lambs), with a high cortieta (0.769) between base and nucleus indices in aiclagsen-nucleus
scheme for varying primary proportions of seleciwnBFN selection path. The annual monetary gemygtiic is in unit price of
the annual greasy fleece weighty. is the efficient proportion of selectip@g, « . is the annual monetary genetic gain with
efficient proportion of selectiorG. 4 is the annual monetary genetic gain with singlgstselection in base ar@y, , is the
maximum annual monetary genetic gain possible. Athge and optimality percentage, of two-stage #eleare indicated by

Gy eft/Gssg@aNdGyy eit/Gqy 1, respectively.
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Abstract

The objective of this research was to study theofacaffecting the annual genetic gain resultingrfran open
nucleus breeding system with selection of base-haoteus replacement ewes in two stages usingadyateaucleus
indices, respectively. For this purpose, an opedeus breeding system was simulated using a detestioi

approach with information from Lori-Bakhtiary shegppulation. First, the genetic gain from two-stagkection in

basic conditions was estimated. Then, differentlewf accuracies in base and nucleus and tworéiffdevels of
fertility were envisaged. In basic conditions, auhegye of two-stage selection over single-stagecteteusing base
index was 7.65 %. Correlation between base andenséhdices in this situation was 0.627. Advantafgevo-stage

selection depended on the accuracies of seleatidhei two stages and varied from 4.6% (with acdasaof base
and nucleus of 0.5 and 0.65, respectively) to 1%.4With accuracies of base and nucleus of 0.2 ag&,0
respectively). Maximum advantage of two-stage $i@leq15.45%) resulted from low fertiliry rate (9.@nd low

correlation (0.211) between indices of the two stadn general, results showed that with loweratations of base
and nucleus indices and low fertility rates, adagetof two-stage selection is greater.
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