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Growth Relationship of Even-aged Pure Stands
—p — p Trajectory Before Reaching to the Full-density Curve—

Setsuo Havasui

Fac. of Bioresources, Mie Univ ersity

Abstract

A discussion ona v — p trajectory before reaching a full-density curve is given. This v — p trajectory
is derived from v — fand p — #curves. First, the following equation is assumed for the decreasing process
of stand density from the initial condition: (1/p) dp/dt = — App/ 0o, Am=m{{" m— 1}/
Here, pis the stand density, p, the initial stand density, ¢ the time, and s and « the constants. The solution
of this equation is: 0o/ p = 1 + (#" m) / a. Second, the following equation is assumed for the growth
process of the stand from the imitial condition; (1/v,) dv/dt = Aom {t* (m — 1) } / a. Here, v is the
mean stem-volume and v, the initial value of v. The solution of this equation is given as; /v, =1 + A,
(¢" m) / e, Here, m and o are the same values in case of formula p (£} . The results of the fitting above
formula for the stand density and time data of SPURR et al. yield the each coefficients of formula o (f) .
Thus,  value is given as: m = 3. The results of eliminating (" m /) from these p (§ and v (§)
equations yield the following formula: 1/p=Av + B, A= 1/ (oot} , B= (Ao = 1) / (Aspo) . This
equation is simplest in equations of v — p trajectry before reaching the full-density curve. and it is a kind of
TADAK! type equation. In addition, the v — ¢, o — f and v — p equations are derived too in case of
consideration of goal values (V) and (0*) . p (¢) equation is related to equation v (£} except for the growth
coefficient in the following way: o o< 1/ v (symbol 2z / a repesents z*/ a in the above formula).
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¢ 0 RMR v RGR Stage
(Ac) (Ca) (Dev) # (Ac) (Ca) (Dev)
(years) (No./acre) (%) (%) (%) (%) (%)
0 4824 3. 10E-4
1 4824 2.32E-2 4. 15E~4 75.9
2 4821 9.29E-2 1. 15E-3 110
3 4814 2.09E-1 3. 15E-3 90.2 1
4 4800 4800 0.0 3. 70E~1 7.04E-3 71.7
i 4778 5. 76E-1 1. 34E-2 58.6
7 4699 1.11 3.64E~2 42.5
10 4477 2.16 0.105 29.9
12 4265 4254 -0.3 2.95 0. 1829 0.182 0.5 23.0
16 3682 3662 ~0.5 4,52 0. 4364 0.431 -1.2 18.7
21 2786 2808 0.8 5.97 0.9835 0.974 -1.0 14.3
26 2052 2042 0.4 6. 65 1.752 1.85 5.6 11.5
19 3507 0.787
21 2786 2786 0.0 7.67 0.9835 1.137 15.6 12.3
26 2052 2063 0.5 5.05 1.752 1.839 5.0 8.09
31 1630 1640 0.6 4,22 2. 695 2,655 -1.5 6.76 I
36 1353 1346 ~0.5 3.78 3.571 3.648 2.2 6.02
41 1144 1123 | —1.8 3.45 4.850 4. 865 0.3 5,52
46 925 951 2.8 3.22 6. 399 6.350 —0.8 5.16
51 815 813 —0.2 3.04 8. 560 8.157 —-4.7 4,87

Ac; actual, Ca; Calculated, Dev; Deviation (= (Ca-Ac) /Ac) RMR; relative mortality rate, RGR; relative
growth rate Stage I; natural thinning curve, Stage II; full-density curve, 3. 10E~-4=3. 10x10™*
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