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Age Trends in Genetic Parameters of Wood Density in Hybrid

Larch (Larix gmelinii var. japonica X L.leptolepis) Fi
Takaaki FUIIMOTO  Hisashi AKUTSU  Kazuhito KITA

Age trends of variance components and heritability were estimated for overall density and its components
(earlywood density and latewood density). Age-age genetic correlations and the efficiency of early selection for
overall density were calculated. The wood density data were obtained by X-ray densitometry from 23-year-old
trees of 21 full-sib families of hybrid larch (Larix gmelinii var. japonicax L. leptolepis) F1. The additive genetic
variance for overall density decreased in female trees with increasing ring number, whereas it increased in male
trees, and consequently the fluctuation of heritability for this trait was small for successive rings, except for ring
7. The earlywood density had the highest heritability estimates (0.37) at younger age, but it decreased sharply
with age. The latewood density had the lowest heritability estimates (0.01~0.17). Age-age genetic correlations
were high; being greater than 0.93, and the fluctuation of the values was small for successive rings, except for

ring 7. The genetic gain per year for overall density was largest if selection was carried out at tree age 8.

Key words: hybrid larch, Larix sp., wood density, heritability, genetic correlation
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Table 1. Form of the variance and covariance analyses for wood density

and its components.
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r=number of replication; f=number of female; m=number of male; y=number of individual tree;
ki=coefficient associated with the jth variance component; 0 %~=error variance; 0 >=variance among
replications; 0 *~variance among females; 0 2»=variance among males; 0 *»=variance among families.
0 10For covariance analyses, cross products were used instead of mean squares.

0 20Actual degrees of freedom varied depending on the total number of missing plots.
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Table 2. Average value of each family in overall density. (g/em’)
oad goDooooooo
oooooo Males (L. leptolepis) ADveDraDeDof
Females 0o 1 0o s 0010 005 0004 005 0010 001 0012 e
(L. gmelinii) TOKACHI | HIDAKAS SORACHI 10 TOKACHI 5 TWAMURATA 42 YOSHIDA 5 YOSHIDA 10 YOSHIDA 11 YOSHIDA 12
ool 0.58 0.58 0.57 0.58
SAPPORO 1
oo s 0.55 0.57 0.55 0.60 0.56 0.57
NAKASHIBETSU 3
oo 0.52 0.60 0.57 0.58 0.54 0.56 0.55 0.56
NAKASHIBETSU 5
Oooo9
0.52 0.57 0.56 0.57 0.53 0.55 0.55
WAKKANAI 9
ooooo 0.53 0.8 0.58 0.57 0.57 0.57 0.53 0.57 0.5 0.56*

Average of males

*WOoo0oooo
*)Average value of all families.
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Fig.1. Age trends in population means for overall
density, earlywood density and latewood
density.

Legend) —@— : Overall density; —— : Earlywood density;
—{}— : Latewood density
Note) Error bars show the standard deviation.
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Fig.2. Age trends in phenotypic, additive(female and
male) and nonadditive variance components
for overall density, earlywood density and

latewood density.

Legend) —— : Phenotypic variance; —@—: Additive genetic
variance(female); —J}—: Additive genetic variance(male);

—x—:Nonadditive genetic variance
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Fig.3. Age trends in heritability for overall density,
earlywood density and latewood density.
Legend) —e— : Overall density; —— : Earlywood density;

—{}— : Latewood density

OHylenO OO0 240 0O O Norway sprucel]l Picea abies
OLO Kast OO OODODOOO047000000000
goo0ob0oOoboob0ooooooboooboog
goboooooboooooobooboooboo
oO000Oo>*™MoOp000oooooooooooog
g70000000000D000000O0Vargas-
Hernandez OO O 150 00O Coastal Douglas-Fir

gooooooooroooend

011



JooooorROOOOO0OO0OOOODOOODOOODODODODDOD

U Pseudotsuga menziesii var. menziesii [J Mirb.0J Francoll
ooooboooteoCOO0OOODOOOOODDOO
oooobO0oobOoooom@oooboooooon
o00000O0O0000ooooooooooso
gooobooboobooogoooooooon
oooooooooooo@mooooooooboon
ooooOO0oooOoOOOOO0O00oO0o0oOoOogoooo
000000000 0o0oooo0040000000
gooonbooooobbooooobbooooooDoon
ooooboooooooo20mooboooobooon
FrO0000O0O0O0O0OOOoOo0oooooooooo
ooooooogo

34000000000RSE

070210 00000000220000000000
000000D000o0ooo0400000000
O0mooooobOooooboooboondo.ssno
oo ooooooogooomsogboooon
ooooooomoooOooooooogooooo
oooooooboboooo
000000000000 00D00O00DODOOIRSED
ooo0o@moooooooooooboooooboo
ooooboobooboooboooosbmoooo
OO0O0000O0O00O0ORSEOOOO4O0 00000
god0oooo0oooo@oooooogoooo
OORSEDROOOODOODOOO3.000000000O
o200000000000ooboOoguOuobOon
oo00oobO0oobO0ooooboooooos3gooon

1.5

Genetic correlation
gooo

0.0

7 8 9 1011 12 13 1415 16 17 18 1920 21 22
oooooooo
Ring number from pith

g400702100000000 220000000
gobooooboobooog
000—e—000000—0o—000000

Fig.4. Trends in age-age genetic and phenotypic
correlations between overall density from 7 to 21
years and overall density at 22 years.

Legend) —e— : Genetic correlation; —O— : Phenotypic correlation
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Fig.5. Relative selection efficiency of indirect selection
for overall density at different ages.

Legend) —e— : Genetic correlation; —O— : Phenotypic correlation
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