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Age Trends of Genetic Parameters of Spiral Grain in Hybrid
Larch F, and Implications for Efficiency of Early Selection
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Age trends in variance components and heritability were estimated from the spiral grain angle of
rings 2-25, as counted from the pith in hybrid larch (Larix gmelinii var. japonica x Larix kaempferi)
F,. Age-age genetic and phenotypic correlations and the optimum selection age for spiral grain were
also calculated. Wood samples were collected from 95 29-year-old trees belonging to 19 full-sib families
in a progeny test plantation in Hokkaido, northern Japan. Spiral grain angle data were obtained by the
splitting method. Mean grain angles at growth rings used for the analyses were calculated as the
arithmetic mean of angles up to respective rings. Generally, the additive genetic variance for mean
grain angle decreased with increasing ring number. Although dominance variance was comparatively
high near the pith, it decreased to zero in subsequent growth rings. Highest heritability estimates of
mean grain angle occurred at ring 4 and then declined with age, ranging from 0.45 down to 0.20. Age-
age phenotypic correlations were higher than genetic correlations, especially those involving early
growth rings. Optimum selection ages for spiral grain based on genetic and phenotypic correlations
were estimated as 3 and 4 years (cambial age), respectively, in which maximum gain efficiency per year
were obtained.
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Table 1. Diagram of the mating design.
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Fig. 2. Age trends in population means for grain
angle at individual growth rings (A) and mean grain
angle (B). Error bars show the standard deviation.
Open squares, individual grain angle; filled squares,
mean grain angle.
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Fig. 3. Age trends in variance components (A) and
heritability (B) for mean grain angle. Filled triangles,
phenotypic variance; open diamonds, environmental
variance; filled circles, additive genetic variance;
open circles, dominance variance; filled squares,
individual tree heritability.
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Fig. 4. Age-age genetic phenotypic correlations 5
between a mean grain angle at each ring and the 3 59
corresponding mean grain angle at ring 25. Open '
squares, phenotypic correlation; filled squares, 25 3
genetic correlation. 3
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Fig. 5. Relative efficiency of selection for grain angle
Borralho 3° at different ages. Open squares, gain efficiency per

year calculated from phenotypic correlation; filled
squares, gain efficiency per year calculated from
genetic correlation.

J. Hokkaido For. Prod. Res. Inst. Vol.21, No.2, 2007
28



pine

2.9

F

Gwaze & loblolly
Johnson 33 Douglas fir
10 13
Zobel 3 8
31
35 Fl
4.
3
Fi

29

10

11

12

13

14

15

16

17

18

19

85

1974 pp.169-171

98
1987 pp.257-258

53 34-45 1991
106
1995 pp.297-298

471 8
11 2004
96
1985 pp.281-282
26 1 15-20
1983
No.6 47-152
1988
96
1985 pp.287-288
45 28-
30 1997
86 151-157
2004
No0.248 97-120
1972

Fujimoto, T., Akutsu, H., Kita, K.,

Uchiyama, K.,

Kuromaru, M., Oda, K.: J. Wood Science 52, 101-106

(2006).

Eisemann, R.L., Harding, K.J, Eccles, D.B.: Slvae Genet.

39, 206-216 (1990).

Harris, JM.: "Spira grain and wave phenomenain wood

formation.”, Springer-Verlag, Berlin, 1989, pp.8-10.
Vargas-Hernandez, J., Adams, W.T.: For. i, 38, 467-

478 (1992).

SAS Indtitute Inc.: "SAS/STAT user's guide, version 6.
Val. 2. 4th ed.", SAS Ingtitute Inc., Cary, N.C, 1990.
Cotterill, P.P., Dean, C.A., van Wyk, G.: Slvae Genet.

36, 221-232 (1987).

Zobd, B., Tdbert, J.: "Applied Forest Tree Improvement.”,
John Wiley & Sons, New York, 1984, pp.231-267.

21 2



20

21

22

23

24

25

26
27

28
29

Age Trends of Genetic Parameters of Spiral Grain in Hybrid Larch F, and Implications for Efficiency of Early Selection

Becker, W.A.: "Manua of Quantitative Genetics. 4th ed.”,
Academic Enterprises, Pullman, Wash, USA, 1984,
pp.43-136.
Falconer, D.S., Mackay, T.F.C.: "Introduction to
guantitative genetics. Fourth ed.", Pearson Education
Limited, UK, 1996, pp.312-334.
Lambeth, C.C.: For. Sci. 26, 571-580 (1980).
Zobdl, B.J., Stonecypher, R.W., Browne, C.: For. <i.
14, 376-379 (1968).
Nicholls, JW.P., Dadswell, H.E., Fidlding, JM.: Slvae
Genet. 13, 68-71 (1964).

54
213-217 1972)
Nicholls, JW.P.: Slvae Genet. 16, 18-20 (1967).
Gwaze, D.P., Harding, K.J., Purnéll, R.C., Bridgwater,
F.E.: Can. J. For. Res. 32, 1393-1399 (2002).
Cheverud, JH.: Evolution 42, 958-968 (1988).
Tabert, JT., Jett, JB., Bryant, R.L.: Slvae Genet. 32,
33-37 (1983).

J. Hokkaido For. Prod. Res. Inst. Vol.21, No.2, 2007

30

30

31

32

33

34
35

Borralho, N.M.G., Kanowski, P.J., Cottexill, P.P.: Slvae
Genet. 41, 39-45 (1992).

Hannrup, B., Ekberg, I.: Can. J. For. Res. 28, 1373-1379
(1998).

Hannrup, B., Grabner, M., Karlsson, B., Muller, U.,
Rosner, S., Wilhelmsson, L., Wimmer, R.: Ann. For.
ei. 59, 551-556 (2002).

Johnson, G.R,, Sniezko, RA., Mandd, N.L.: Slvae Genet.
46, 349-358 (1997).

Zobd, B.J.: Unasylva 18, 89-103 (1964).

40 41-63 2003

*1
*2
07.3.29





