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On the Transitions of the Frequency Distribution
and the Order of Stem Volume of Pine Forest
(Pinus Thunbergii) on the Sand Dune

Ryuzo Ocasawara®

Summary

The transitions of the frequency distribution, the order of stem volume, its annual
increment and its growth rate of 20 years old pine forest on the sand dune were
investigated.

The stem volume and its annual increment increase exponentially and its growth rate
decrease with forest age. The order-fluctuations of stem volume and annual increment
tend to decrease and the frequency distribution tend to change toward sharp L-type with
forest age. The frequency distributions of growth rate at early stage show sharp L-type,
but it tend to change toward normal type with forest age.  The relationship between stem
volume and annual increment show the high positive correlation. The relationship
between stem volume and growth rate change from the negative correlation to the positive
correlation with forest age.

It may be considered that the decrease of order-fluctuation and the change to L-type of
frequency distribution of stem volume with forest age are related to the fact that the large
stem volume tends to the large annual increment and that the growth curve of stem volume
is logistic equation and the frequency distribution of growth rate changs to toward normal
type.

It is necessary to establish the new growth model (frequency distribution of stem

volume ; normal type — L-type, frequency distribution of growth rate :'L-type — normal
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type, relationship between stem volume and growth rate ; negative correlation — positive

correlation) (reversed N-L correspondent type) of pine forest on sand dune.
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Table 1 Discription of sample plots

‘Plot A Plot B

Forest age 20 20
D, SEJEOBMEIEIE SN, Plot area (m?) 36 36
No. of
SHENC B U 2BMBEIL, TACER UMET o of trees & 2
Mean breast height
~LTz, Diameter (cm) ©-1 6.0
Mean height (m) 7.0 6.5
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Fig. 1 Change of stem volume by tree age
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Fig. 2 Frequency distribution of stem volume

Table 2 Mean value (X), standard deviation (S), Table 3 Rank correlation coefficient (Rs) and order

coefficient of variation (CV) and ~fluctuation index (In) concerning stem
asymmetry (Sk)) concerning stem volume volume
Plot Forest age  X{(m) S(m) CV(%) Sk Forest age Rs In
20 0.012366 0.009231 74.65 1.7353 Plot A Plot B Plot A Plot B
17 0.008509 0.005790 68.05 1.6008 20—17 0.984 0.988 28 99
A 14 0.005193 0.003303 63.60 0.9763 17—14 0.974 0.976 29 24
11 0.002814 0.001903 67.65 0.7300 14—11 0.951 0.983 34 94
8 0.001281 0.000929 72.55 0.5854 11—38 0.957 0.950 40 3
5 0.000499 0.000374 74.88 0.5002 8—5 0.928 0.869 14 7
20 0.013257 0.010721 80.87 1.6349
17 0.008778 0.006288 71.63 1.3248
B 14 0.004959 0.3381 68.17 0.9160
11 0.002116 0.001431 67.64 0.4537 Sk OffiF, ¥4 F A % L 235H, TOHMIE]
8 0.000640 0.00503 78.56 0.9214 A, ODBESREEME, 79 ADESIILHA
5 0.000092 0.000073 79.54 1.7800
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Table 4 Mean value (Y), standard devitaion (S),
coefficient of variation (CV) and asymetry
(Sk) concerning annual increment of stem
volume
Pt TSN X(m)  S@m) CV(%) Sk
20 0.001285 0.001169 90.91 1.8953
17 0.001106 0.000868 78.47 1.6036
A 14 0.000786 0.000508 64.65 1.1506
11 0.000517 0.000331 63.94 0.9686
8 0.000282 0.000188 66.48 0.5424
20 0.001493 0.001526 102.20 1.7798
17 0.001381 0.001169 84.61 1.6061
B 14 0.000938 0.000682 72.69 1.5718
11 0.000484 0.000328 67.82 0.8706
8 0.000211 0.000138 65.27 0.7811
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Fig. 3 Change of annual increment by tree age
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Fig. 4 Frequency distribution of annual increment
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Table 5 Rank correlation coefficient (Rs) and order

~fluctuation index (In) concerning annual Talble 6 Rank correlation coefficient (Rs) between

increment of stem volume stem volume and annual increment
Forest age Rs In Forest age Plot A Plot B
Plot A Plot B Plot A Plot B 20 0.976 0.956
20—17  0.974  0.905 32 62 17 0.957 0.940
17—14  0.966  0.877 42 66 14 0.922 0.974
14—11  0.895  0.944 70 49 1 0.974 0.983
11—8  0.905  0.925 74 58 8 0.985 0.992
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Fig. 6 Frequency distribution of growth rate

Table 7 Mean value (X), standard deviation (S),
coefficient of wvariation (CV) and Table8 Rank correlation coefficient (Rs) and order

asymmetry (Sk) concerning growth rate of -fluctuation index (In) concerning growth
stem volume rate
Plot Forest age X(%) k(%) CV(%) Sk Forest age Rs In
20 12.113 3.445 28.44 0.5774 Plot A Plot B Plot A Plot B
17 17.706 4.504 25.44 0.4517 20—17 0.605 0.534 144 164
A 14 24.330 6,749  27.74 0.2102 17—14 0.496 0.521 158 144
11 38.803 19.292  49.71 1.2380 14—11 0.697 0.508 125 158
8 89.208 38.879 56.80 3.5160 11—3 0.704 0.586 115 145
20 12.996 5.187 39.91 0.5559
17 23.624 12.967 54.89 3.0211
B 14 37.695 19.751  52.40 3.3467 150
11 68.463  49.922 72.94 2.1282
8 130.264  93.067 71.45 3.6438 _ Plot A
N
~ 100+
S a
I
Table 9 Rank correlation coefficient (Rs) and _’; le
between stem volume and growth rate g ° f%
Gl r A 14
O 50r%a a 11§
Forest age  Plot A Plot B Sa %
AA?A*A‘ % o
20 0.624 0.631 e e © % . .
L Y L) o o o
17 0.112  —0.066 oL % “3'°f§j’*’ ® ‘f’p °
14 —0.466 —0.300 0 lS , 2 10‘2m’)3 4
11 —0.490  —0.320 tem volume (x
8 —0.679 —0.452 Fig. 7 Relationship between stem volume and

growth rate
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