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A Study on the All Growth Process of Even-Aged Pure Stand

Setsuo HAYASHI

HayasHl, Setsuo: A Study on the growth process of even-aged pure stand Bull. Fae. Mie Univ. 74: 39~52, 1987
In the previous paper, the p-logistic equation was given as the growth equation under natural decrease on stand de-
nsity. In the present paper, one of 3/2th power laws is derived theoretically based on the assumption that growth
goal (W) in this p-logistic growth quation is constant. This theoretical solution includes all growth stages of the
plant stand regarding the {ull-density curve, and gives (w/wo) {(p/0) AB+8l=1, 8=1w,/W,. Here, w is the mean
plant weight, w, is the initial value of w, p is the stand density, g is the initial stand density, W, is the goal value of
w and £ is the power of the 3/2th power law. This equation is called the axpanding 3/2th power law. If we
assume &0 in this equation. We obtained the nomal formula for the 3/2th power law, and w(t) equation for the
3/2th power law is solved by substituting the p(z) formula of the previous paper into the nomal formula for the 3/
2th power law. This equation is as follows: w= wy,exp (B{t—t,) A m/a), Here we, is the initial value of w for the
3/2th power law, and t,, m and ¢ are the constants. On the other hand, the expanding formula for w in the pre-
vious paper again yielded the same way by use of this expanding 3/2th power law as growth goal (W). Furth-
ermore, this w can be used as new growth goal (W) in the p-logistic growth equation, and the solution of the p-
logistic equation under this new growth goal represents the w=p curve for all growth process in the plant stands.
A result which supports the assumption obtained by fitting this solution of the growth equation to SPURR et al., data.
(the symbol z/Ax/a represent 2*/a in the above formulas.)
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0 4840% (4840) e 3. 1E~4% (3.1E~4) (0.0)
4 4800 4733 1.4 0.00223* 0.00223 —~0.4
12 4265 4190 1.8 0.1829 0.1875 2.5
16 3682 3749 -1.8 0.4364 0. 4153 —4,8
21 2786 2786 0.0 0. 9835 1,021 3.9
26 2052 2063 0.5 1.752 1.824 4.1
31 1630 1640 0.6 2. 695 2.663 -1.2
36 1353 1346 -0.5 3,571 3.595 0.7
41 1144 1123 —1.8 4, 850 4. 704 -—3.0
46 925 951 2.8 6. 399 6. 611 3.3
51 815 813 -0.2 8.560 8. 095 —5.4
) ac: acre, Ac: Actual, Ca: Calculated, Dev: Deviation, #: Estimated by HozuMl,
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Relationship of mean stem volume {v) and stand density {0}, and diagram of C-D effect (1)
under same growth pattern for each initial stand density
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Relationship of mean stem volume (v) and stand density (o), and diagram of C-D effect (II)
under the following assumption for large p: vocp (1510)
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