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Preparation of the original stand density control diagram for Sugi (Cryptomeria japonica) plantations in Kagoshima
Prefrcture. Takayuki NAGAHAMA (Division of Silviculture, Kagoshma Prefectural Forest Experiment Station,
Kagoshima 899-5302, Japan)  Bulletin of the Kagoshima Prefectural Forest Experiment Station 8 1-11 (2003)
Abstract The original stand density control diagram of Sugi (Cryptomeria japonica) plantations for the private forest
in Kagoshima Prefecture was prepared basing on the data of 653 investigation points. Unlike the conventional method,
the slope of a full density curve was also considered for preparation in this study. The revised stand density control
diagram could provide more accurate estimation for stem volume and average diameter than the conventional version.
The error rate was 16.96% for stem volume and 9.65% for average diameter.
Key words: Stand density cotrol diagram, Yield prediction, Cryptomeria japonica, Full density curve, Locality
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Table 1. The number of investigation points classified by upper tree height and tree number per hectare
Upper tree height
ha
Nurnber per ha 8 10 12 14 16 18 20 22 24 26 28 30 32 total
0 200 1 1
201 400 1 3 9 4 1 5 23
401 600 1 1 4 8 22 18 9 7 4 2 76
601 800 8 18 19 27 24 7 10 114
801 1000 3 5 16 38 23 21 8 8 122
1001 1200 6 14 21 25 16 3 1 1 94
1201 1400 1 3 7 8 13 10 6 52
1401 1600 1 5 9 15 9 3 2 44
1601 1800 1 8 6 10 3 3 33
1801 2000 1 4 7 5 3 4 24
2001 2200 2 4 4 1 1 17
2201 2400 5 8 1 1 15
2401 2600 4 3 1 1 10
2601 2800 2 1 4
2801 3000 3 7 1 11
3001 3200 2 3
3201 3400 2 4
3401 3600 0
3601 3800 3 1 4
3801 4000 1
4001 4200 1 1
27 4 47 62 77 107 75 77 68 30 19 10 2 653
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Table 2. The rejected unusual data
No.
Survey plot No. Stand form height Average diameter Average height Average single tree volume Sum of scores
132 2 2 4
187 2 2 4
220 2 2 4
21 2 2 4
223 2 2 4
225 2 2 2 6
226 2 2 2 6
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Table 3. Constant of A and B in the reciprocal equation of competition-density effect in each height class

A B

Height class Correlation coefficient n
6 -0.00836 64.65399 -0.553 5
8 0.00315 11.00584 0.534 27
10 0.00396 2.12609 0.692 44
12 0.00307 1.46567 0.826 47
14 0.00194 1.71211 0.696 62
16 0.00126 1.36625 0.732 76
18 0.00139 0.75298 0.766 107
20 0.00108 0.62603 0.694 74
22 0.00109 0.36537 0.778 75
24 0.00080 0.37874 0.763 66
26 0.00075 0.22881 0.791 29
28 0.00083 0.08335 0.874 19
30 0.00065 0.17563 0.857 10
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4. Levenberg-Marquardt

bl

b4

Table 4. The values of bl b4 and the sum of squares residuals in each stage by the Levenberg-Marquardt method

step bl b2 b3 b4 YoSS
Initial value 0.07715 -1.40201 372747797 -2.98402 1250.4267144
step-01 0.08632 -1.49583 4773.86749 -2.96544 1167.7325056
step-02 0.09280 -1.52718 4785.48864 -2.96461 1162.0892572
step-03 0.09634 -1.53892 4631.70510 -2.95402 1161.8629610
step-04 0.09860 -1.54631 4513.25207 -2.94553 1161.7900021
step-05 0.10014 -1.55133 443223099 -2.93955 1161.7619118
step-06 0.10121 -1.55476 4377.15647 -2.93543 1161.7500345
step-07 0.10194 -1.55711 4339.61906 -2.93259 1161.7457315
step-08 0.10245 -1.55872 4313.96637 -2.93065 1161.7441282
step-09 0.10280 -1.55983 4296.40126 -2.92931 1161.7437625
step-10 0.10283 -1.55991 4294.89018 -2.92920 1161.7437820
step-11 0.10286 -1.56000 4293.48513 -2.92910 1161.7437687
step-12 0.10286 -1.56001 4293.34481 -2.92909 1161.7437517
step-13 0.10286 -1.56002 4293.20588 -2.92908 1161.7437677
step-14 0.10286 -1.56003 4293.06863 -2.92907 1161.7438158
step-15 0.10287 -1.56004 4292.93263 -2.92906 1161.7437449
2SS :
oSS : The sum of squares residuals with weight
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Table 5. The values of K'; K, in the revised edition Table 6. The values of K', K, in the conventional version
Ry K, logK, K, logK, Ry K/ logK, K, logK,
1.00 -1.1395 6.7248 -1.36902 5.1362 1.00 -0.9184 5.3084 -1.4672 5.9637
0.95 -1.1395 6.6020 -1.36902 5.0480 0.95 -0.9184 5.1850 -1.4672 5.8281
0.90 -1.1395 6.4866 -1.36902 4.9673 0.90 -0.9184 5.0796 -1.4672 5.7078
0.85 -1.1395 6.3758 -1.36902 4.8919 0.85 -0.9184 4.9859 -1.4672 5.5969
0.80 -1.1395 6.2679 -1.36902 4.8203 0.80 -0.9184 4.9001 -1.4672 54917
0.75 -1.1395 6.1612 -1.36902 4.7513 0.75 -0.9184 4.8197 -1.4672 5.3899
0.70 -1.1395 6.0544 -1.36902 4.6838 0.70 -0.9184 4.7431 -1.4672 5.2896
0.65 -1.1395 5.9463 -1.36902 4.6172 0.65 -0.9184 4.6688 -1.4672 5.1892
0.60 -1.1395 5.8355 -1.36902 4.5504 0.60 -0.9184 4.5956 -1.4672 5.0872
0.55 -1.1395 5.7207 -1.36902 4.4829 0.55 -0.9184 4.5225 -1.4672 4.9823
0.50 -1.1395 5.6004 -1.36902 4.4137 0.50 -0.9184 4.4485 -1.4672 4.8729
0.45 -1.1395 5.4727 -1.36902 4.3417 0.45 -0.9184 43724 -1.4672 4.7573
0.40 -1.1395 5.3352 -1.36902 4.2659 0.40 -0.9184 4.2929 -1.4672 4.6331
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Table 7. Accuracy of estimated value of volume per ha and average diameter
ha
Volume per ha Average diameter
Item
Revised edition Conventional type Revised edition Conventional type
. 89.81 105.12 2.76 3.24
Standard deviation
The minimum value of a 85.83 100.46 2.63 3.09
permissible error
The minimum value of the rate of a 16.18% 16.51% 9.21% 9.76%
permissible error
16.96% 17.30% 9.65% 10.23%
Standard error of persentage
17.90% 20.95% 10.15% 11.92%

Coefficient of variation
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Fig 2. Comparison of the frequency distribution of the error ratio of estimated stem volume between the
conventional version and revised edition
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Fig. 3. Comparison of the frequency distribution of the error ratio of estimated average diameter between the
conventional version and revised edition
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