#

B SRR 2

REREEICH T2 EEEF YA XEEXBHOEE

Influences of breeding population size and inbreeding depression
on advanced generation tree breeding
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Abstract: The influences of breeding population size on the genetic gain and the degree of inbreeding depression was examined
by simulation study in order to drive forward the advanced generation tree breeding steadily and efficiently. The genetic gain was
evaluated by the behavior of additive loci, and the degree of inbreeding depression by the behavior of deleterious loci in the
breeding population simulation. The number of selected individuals () was set at 10, 20, 50,100, 200, and 500, and ten generation
simulation was replicated 20 times for each setting. The genetic gain was reached its maximum when » was 50, and thereafter it
decreased with 7. This result showed the selection intensity within each families also affect the genetic gain other than the » does.

Apart from the beforehand expectation, the decrease of genetic gain by the fixation of deleterious alleles was unexpectedly small,
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even if the n was 10. Further investigation will be necessary as to the inbreeding depression.

Keywords: Cryptomeria japonica, advanced generation breeding, simulation study, number of selected individuals
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Fig.1 Framework of the simulation
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Fig.2 Genotypic value distribution after ten generations.

Vertical line denotes distribution mean.
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Fig.3 Genotypic value distribution of 20 replications after ten
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generations in case of ten individuals selected.
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Fig.4 Relationship between allele effect and the frequency at

additive loci after ten generations
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Fig.5 Relationship between allele effect and the frequency at

deleterious loci after ten generations

DG BNRRPIAAZTENCR L TED & 5 e
FIETDNTOWTHRE L7z, BRI 5E,
10 HAERDOFERIL, 20 EDOFABIZ Lo TRERITRE R
720, FEZBEOHEEITIT 50 [BARLL_E DB EEERD
PETHAD LEZ DN, Z0 &5 ISREEEET
BRI EE 5250, TO—FTHERY- OfEE
B (ZHEERDLERD 1 EREZERKT 554 0EK
REICRET D) bHMBEPRICEETD LB LN,
SENTHAMEGEEZ—EE LEREOL ETY I al—
a v ERBICH, BEREL —FEL LIEHEDYVI 2
L= g VZOWTHDERRETT A2 HERH D, F7-,
SEIORERD BITFHEERETOBREICHT D~ A T A
DBRITEE L 72 B 7o 228, ZHICHOWTIRERD
RELEBROERE L O L ED TEH I LIRS
VENRHDHHDEEZBIND,

51 FSCHR

(1) HARTL, D. L. and CLARK, A. G. (1997) Principles of
population genetics, Third edition. Sinauer Associates, Inc.,
Sunderland, MA, USA : 542pp

(2) WHITE, T. L., HODGE, G. R., and POWELL, G. L.
(1993) An advanced-generation tree improvementplan for
Slash pine in the southeastern United States. Silvae Genet.
42:359-371



