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ABE, Nobuyuki & KIKUZAWA, Kihachiro: Quantitative studies on the thinning
effect (II) Analyses of experimentally thinned plots utilizing a Beta-type Y-V
curve J. Jap. For.. Soc.  65: 207~214, 1983 The thinning effect is defined as
producing more trees of a certain desirable size-class by thinning than those resulting
from the absence of thinning. -The thinning effect was explained successfully by
comparing the ¥-N curve of the thinned plot with those of the unthinned plot and
various thinning-method plots. The condition of the translocation of a Beta-type
Y-N curve for experimentally thinned plot was checked, namely, (a) the volume
increment being proportional to the volume after thinning, and (b) within a
certain range of thinning prbpprtions, the total volume increment of the stand was
constant irrespective of thinning. As a result, it was concluded that the above
conditions were recognizable on observed thinning experimental plots, at least on
the average. The thinning effect by the translocation of a Beta-type Y-N curve
was expected, and satisfactory results were obtained by comparing the observed
results of the thinning effect with the calculated results.
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Qutline of the thinnings
Before thinning Thinning proportion Mean diameter (cm) )
Age Number Volume Number Volume Before Thinned /D
thinning trees
(yrs)  (trees/ha)  (m¥ha) ) 9 D d
Thinned plot 20 4,200 140 41 31 9.0 7.9 0.88
Unthinned plot 20 4,000 130 8.8
Thinned plot 40 2,208 606 53 38 i 18.3 15.7 0.86
Unthinned plot ’ 40 2,950 650 16.6
B {Line-thinned plot 16 2,200 139 32 33 11.9 12.0 1.01
Low-thinned plot 16 . 2,200 133 23 18 11.6 : 10. 4 0.90

A: Artificial todo-fir stand, B: Artificial Japanese larch stand
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Y-N curves of the thinned plot
(a) #AA, BkX Stand A, (b) #%5 B Stand B
Parameters are given in Table 2. - :
(a) O Before thinning, A After thinning
(b) @ Symbol indicates the line-thinned plot,
) O Symbol indicates the low-thinned plot -
Numerals to ‘the right ‘(of. the curves indicate the

. age in years. -
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Volume increments of the stands

Parameters of the Y-N curve in stands A and B

Age A

B c
(yrs) (m?¥) ((m3)A/A~D/ha)

Stand A (Thinned plot)

20 Before thinning 0.82 0.0288 2.792 x 1010
After thinning 0.78 0.0330 4.201x10°
25 0.71  0.0656 1.432x 107
30 0.66 0.1150 1.106 x 106
35 0.67 0.1730 5.917x 105
40 Before thinning - 0.73 0.2306 1.003 x 108
After thinning 0.62 0.2955 5.770x 104
50 0.61 0.5120 2.250 % 104
(Unthinned plot)
20 0.79 0.0298  1.377x1010
25 0.78 0.0524  1.216x10°
30 0.79 0.0832 3.480% 107
35 . 0.76 .0.1332  1.170x107
40 0.78 0.1878 9.169x 106
45 0.76 0.2424 2.064 x 106
50 - 0.74 0.3083 6.327x 105
Stand B
16 Line-thinned plot 0.79 0.0349 1. 025x 10°
Low-thinned plot 0.78 0.0334 6.473 x 108
21 Line-thinned plot 0.87 0.060 1. 253 x 1012
Low-thinned plot 0.69 0.071 1.025x 108
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"Gross growth

(m3/ha)
Stand A
. Age (yrs) 1~20 21~30 31~40 41~50
Thinned plot 140 222 302 257
Unthinned plot 130 237 315 276
Stand B
Age (yrs) 16~21
Line-thinned plot 65
Low-thinned plot 73
Net growth
(m3/ha)
Stand A
. . Age (yrs) 1~20 21~30 31~40 41~50
Thinned plot 140 218 292 231
Unthinned plot 130 235 284 190
Stand B
Age (yrs) 16~21
Line-thinned plot 64

Low-thinned plot 72
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Periodic volume increment by volume class

(a) #HA Stand A, (b) #4B Stand B

(2) M Periodic volume increment from twenty to
forty years of age on the unthinned plot, [ Peri-
odic volume increment for the same period on
the thinned plot, A Periodic volume increment
from forty to fifty years of age on. the unthinned
plot, A Periodic volume increment for the same
period on the thinned plot

(b) @ Periodic volume increment from sixteen to
twenty-one years of age on the line-thinned plot,
QO Periodic volume increment for the same period
on the low-thinned plot )
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Unthinned. plot Thinned plotv

N N
“ha “ha
1000— 1000—
500~ 500
10 - 18cm 10 18cm

D.B.H.

K-3. MM A EE
‘Periodic mortality
Slashed bar: Symbol indicates tree numbers which
died between twenty and forty years of age
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(b))
X-4. FEGEOTH (Y-N i)
Prediction of thinning effect by Y-N curve
(a) HAA Stand A, (b) #£B Stand B
Numerals beside the dots indicate observed bound-
ary diameters.

(a) Black .dots -and triangles indicate unthinned
plot and white dots and triangles thinned plot.
{b) Black dots ‘and triangles indicate the line-
thinned plot and white dots and triangles the

low-thinned plot.
Numerals to the right of the curves indicate the
time in years after the thinning.
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F-4.  EEME (w) LkBE (D) D7 e 2 b
) =HD T 2 — &35 LOHEBIRE
Parameter (a, b) relationships between volume
(w) and diameter at breast height (D) and

correlation coefficient (#) between volume (w)
\. and diameteriat breast height (D)

' Sthnd A

,1.272x107% 2,467  0.99
1.217x107  2.513  0.99
2:047x10%  2.366  0.99
3.081x107%  2.262 0.9
3.895x10  2.269  0.99
43816x10¢  2.218 0.9
1.295x 10 2.469  0.99
1240104 2,520 0,99
2:233x104 2,332 0.99
3.060x107  2.263 0.9

-.3.336x 104 2.274 0,99
4.666x10™ 2,193  0.99

Unthinned plot -

Stand B !
Line-thinned plot 16  1.779x10¢  2.361  0.99
Ci.o. 21 L.618x10% 2.430 0.9
Low-thiined plot! 16  1.827x10  2.351  0.99
oo 2l TL587Tx10 20439 0.99

w(m?), D(cm)
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(a) #5A Stand A,

@ Before thinning,
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Prediction of thinning effect by diameter distribution

O After thinning
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(b) #5B Stand B

10 12 - 14 16 18
D.B.H,
(b

Histograms indicate observed tree numbers and solid curves are the expected values from Eq. (7).
(a) Black dots indicate unthinned plot and white dots thinned plot.
(b) Black dots indicate low-thinned plot and white dots line-thinned plot.
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