Stand growth in a thinned Picea abies plantation and effects of thinning on growth
and biomass allocation of individuals.

Kiyoshi Umeki*

20 1982
0.1ha 6 40 780
1982 4 1986 11 1997
1997 15 3 x5
1982 1987 10
1982 - 1986
1986 - 1997
78.0
1900 1910 1964
1930 1963
1964 1997
1963 1969
1964 1997
1
2000
Hokkaido Forestry Research Institute, Bibai, Hokkaido 079-0198
[ , Bulletin of Hokkaido Forestry Research

Institute, No.38. March, 2001]



1996 1997

20 1987 Kikuzawa
and Umeki 1996 1998
1969
1991 1997
1987
1)
)
Long
and Smith, 1990
1996

SMITH etal. 1997

2 1

2 15

43° 16' 141° 53’

74 1260mm 1987 1997
1962 1969
3000 /ha 8 95 2.5m
1969
1982 0.1ha 36.5m x 27.5m 6 1 2
2 1 1986

1997

277 n



Tablel. General description of plots before and after thinning

( . /ha) ( . /ha)

Density (before Density (before ( : m3/ha) ( : m3/ha)
Plot Thinning : No.of Thinning : No.of Volume( before Volume( before

Trees per ha) Trees per ha) Thinning : m3/ha) Thinning : m3/ha)
Extremely 2270 500(78.0%) 132.4 39.2(70.4%)
Thinned Plot
Heavily Thinned 2070 1050(49.3%) 153.7 85.4(44.5%)
Plot
Moderately 2120 1490(31.3%) 142.1 110.3(22.4%)
Thinned Plot
Lightly Thinned 2320 2000(13.8%) 93.5 86.1(7.9%)
Plot

2770 2660(4.0%) 98.1 97.7(0.4%)

Unthinned Plot

Values in parenthesis are thinning ratio stem number and stand volume
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p<1%

Table 2. Aboveground biomass allocation in individuals of Pecea abies.

(%) (%) (%)
Branch Mass Ratio Leaf Mass Ratio Stem Mass Ratio

Plot (%) (%) (%)

Extremely Thinned 5.8 8.52 85.72
Plot

Heavily Thinned 3.4b 3.2b 93.4p
Plot

Lightly Thinned 3.7 2.80 93.5°
Plot

Tukey (<5%)

Within each column, values not sharing the same letter differ
Significantly (<5%) by Tukey's methods of multiple comparison.
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Summary

The effects of thinning on stand growth and growth and aboveground biomass allocation of
individuals were examined in a Picea abies plantation that was thinned to various density
levels at the stand age of 20 year (1982).

Six plots (each 0.1 ha in area) were established before the thinning, and thinned with different
thinning ratios (4.0 78.0 ). To evaluate the growth of the stands and individuals, diameter
at breast height (DBH) of all individuals in the plots was measured just before the thinning
(1982) and in 1986 and 1997. In 1997, 15 sample individuals from three plots were harvested,
and stem analysis was carried out. The diameter, length, and height of all first-order branches
(branches attached directly to the stem) of the sample individuals were measured.

Using the data obtained by the stem analysis, allometric relationships between DBH and
individual stem volume were compared among the plots. The allometric relationship between
DBH and individual stem volume did not differ significantly among the plots in 1982 and 1987,
while, in 1992 and 1997, it differed significantly among a extremely thinned plot and plots that
were thinned more lightly. The stems in the extremely thinned plot tapered more rapidly.
The individuals in the extremely thinned plot allocated more biomass to branches and leaves
than the individuals in the plots that were thinned more lightly did.

In the period just after the thinning (1982-1986), the thinning enhanced the stem volume
growth of individuals pronouncedly. The effect of the thinning on individual growth, however,
decreased in the following period (1986-1997).

The stand volume growth in the thinned plots except for the extremely thinned plot was
similar to that in the unthinned plot irrespective of the different thinning ratios. The effect
of the thinning on the size structure of the plots was strong; larger individuals were produced
in the plots that received heavier thinning.

Key words: thinning, stand growth, individual growth, aboveground biomass allocation,
allometry



