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Table 1. Genetic gaim\G) and regression coefficient of true breeding &alan generation (in parenthesis) based
on QTLs overlapping levels and different heritdlah

Genetic gail\G)
Scenarios Heritability QTLs overlapping levels
Control Moderate Low

(No GxE) (Moderate GxE) (Severe GxE)
Continuous replacing 0.1 1.25(0.2083) 0.97(0.1601) 0.64(0.1061)
Discontinuous replacing-1 1.15(0.1922) 0.89(046 0.58(0.0973)
Discontinuous replacing-2 1.05(0.1694) 0.82(04)32 0.55(0.0891)
Continuous replacing 0.3 2.08(0.3479) 1.59(0.2628) 1.03(0.1728)
Discontinuous replacing-1 2.00(0.3345) 1.49(03)46 0.98(0.1638)
Discontinuous replacing-2 1.85(0.3021) 1.39(0226 0.90(0.1479)
Continuous replacing 0.5 2.56(0.4303) 1.96(0.3289) 1.32(0.2225)
Discontinuous replacing-1 2.52(0.4249) 1.87(01308 1.25(0.2061)
Discontinuous replacing-2 2.47(0.4088) 1.89(0311 1.30(0.2165)

DR-1: Discontinuous replacing with one-generatiateival; DR-2: Discontinuous replacing with two-gestion interval
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Abstract

The present study was aimed to assess the rolenotygpex environment interaction (GXE) and genenaititerval
on the genetic gain caused by importing the gemeéiterials of dairy cattle in a country without adeed breeding
program. Changing allele substitution effects ofmfitative trait loci (QTLs) underlying the traitas used to
simulate GxE. To this end, three levels of 100 {@)) 75 and 50% overlapping of QTL effects in ionged sires at
the heritability levels of 0.1, 0.3, and 0.5, adllves three scenarios of continuous replacing aisdodtinuous
replacing with one and two generations of foreigmegic materials were considered. Moreover, thecefbf
decreasing the accuracy of genomic predictionditstwith the low level of heritability was invegtited. Based on
the performance of daughters of sires in the Ipcglulation of control scenario, import-based sty were better
than on the strategies of local population. Theetjencorrelation created in 6and 50% overlapping of QTL
effects were as 0.7 and 0.5, respectively. Althotightrend of genetic response increased by deéngegsnetic
correlation over the time, it was not equal to iorigopulation. Maximum genetic gain (2.56) was obed with a
heritability of 0.5 in continuous replacing and ebse of GXE. A decrease in the accuracy of prexdiagtesulted in
exacerbation of GXE. In general, more genetic impneent is transmitted from origin population to dbc
population only by importing the genetic materieg$éated to populations with higher genetic mean alsd by
considering GXE in different traits.

Keywords: Genotype by environment interaction, Genomic silactGenetic gain, Generation interval, Dairy
cattle
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