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Management standard for Hinoki(Chamaecyparis obtusa) plantations applied to long-rotation management in

Kagoshima Prefecture. Takayuki NAGAHAMA (Division of Silviculture, Kagoshima Prefectural Experiment Station,
Kagoshima 899-5302, Japan) Bulletin of the Kagoshima Prefectural Experiment Station 9 :7-25(2005)
Abstract In order to prepare the original management standard of Hinoki(Chamaecyparis obtusa) plantations on
Kagoshima prefecture, the stand-density control diagram and site index curve were prepared based on existing stand
survey. Using both composition function, new yield table were created. The slope of full density curve was also
improved in this study. On the stand density control diagram, the accuracy of stem volume per ha. and average
diameter improved from the conventional standard. Site quality were divided into 3 ranks based on site index curve
applied by the Mitscherlich growth function. In the case of the guideline which set Ry to 0.70, the numerical values of
each stand composition factor obtained by new vyield prediction were tendency which became small compared with the
conventional standard.

Keywords: Hinoki(Chamaecyparis obtusa) plantations Ry(ratio of yield density) Site index curve Stand-density
control diagram  Yield table
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1 ha
The number of investigation points classified by dominant trees height and number of trees per ha.

Dominant trees height (m)

ha

Nurmber of trees per ha. 2 4 6 8 10 12 14 16 18 20 22 24 26 total
0 200 0
201 400 2 1 1 4
401 600 2 6 1 3 2 14
601 800 4 8 8 7 6 1 43
801 1000 1 3 10 10 10 3 3 40
1001 1200 4 6 10 10 10 3 43
1201 1400 1 2 10 10 10 7 1 41
1401 1600 1 6 10 10 10 1 1 39
1601 1800 4 10 10 3 3 30
1801 2000 5 9 10 6 1 31
2001 2200 9 5 8 4 26
2201 2400 1 2 9 7 10 1 3 33
2401 2600 1 1 6 3 3 14
2601 2800 1 1 2 7 4 4 19
2801 3000 2 5 5 4 3 2 21
3001 3200 1 4 2 2 9
3201 3400 3 7 2 12
3401 3600 1 5 2 2 1 11
3601 3800 3 3 3 1 10
3801 4000 1 1 2
4001 4200 4 4
4201 4400 2 1 3
4401 4600 0
4601 4800 0
4801 5000 1 1
5001 5200 2 2
5201 5400 1 1
total 1 4 25 48 62 82 85 72 42 18 12 1 1 453
2
The unusual data rejected by multiple regression analysis
No.
Survey plot No. Stand form height Average D.B.H. Average height Average single tree volume Sum of scores
8 2 2 4
218 2 2 4
230 2 2 4
239 2 2 4
548 2 2 4
560 2 2 2 6
3
Constant of Aand B in the reciprocal equation of competition-density effect in each height class
(m) A 5 ®
Height class Correlation coefficient n
8 0.00628 4.75067 0.733 46
10 0.00341 4.59347 0.670 61
12 0.00270 2.06920 0.770 81
14 0.00252 1.06326 0.853 83
16 0.00161 1.04107 0.827 70
18 0.00087 1.38420 0.707 46
20 0.00117 0.60701 0.747 18
22 0.00072 0.86236 0.586 13
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5 ha
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
- 54.82m3 56.11m3 1.89cm 1.95cm
Standard deviation
- . 51.92m3 53.14m3 1.79cm 1.85cm
The minimum value of a permissible error
0, 0, 0,
The minimum value of the rate of a permissible error 16.69% 17.04% 9:32% 9.40%
17.66% 18.03% 9.86% 9.95%
Standard error of percentage
0, 0, 0, 0,
Cosfficient of variation 18.29% 18.72% 9.88% 10.22%
6 ha
The distribution of the rate of an error of volume per ha and average diameter
ha
Volume per ha Average diameter
0
Range of the rate of an Revised edition Conventional version Revised edition Conventional version
error(%)
n percentage n percentage n percentage n percentage
-50 0 0.00% 0 0.00% 0 0.00% 0 0.00%
-50 -40 2 0.45% 2 0.45% 0 0.00% 0 0.00%
-40 -30 8 1.79% 3 0.67% 0 0.00% 0 0.00%
-30 -20 59 13.20% 44 9.84% 2 0.45% 5 112%
-20 -10 94 21.03% 86 19.24% 7 17.23% 83 18.57%
-10 0 112 25.06% 113 25.28% 184 41.16% 184 41.16%
0 10 75 16.78% 80 17.90% 122 27.29% 124 271.74%
10 20 52 11.63% 60 13.42% 51 11.41% 39 8.72%
20 30 24 5.37% 30 6.71% 9 2.01% 9 2.01%
30 40 13 2.91% 15 3.36% 1 0.22% 3 0.67%
40 50 5 112% 8 1.79% 1 0.22% 0 0.00%
50 3 0.67% 6 1.34% 0 0.00% 0 0.00%
Total 447 100% 447 100% 447 100% 447 100%
A ( The maximum of a distribution )
— M 200
@ M 1340
g
E M 0670
€ M
§ Central line
= = M 0.670°
a
M 134oc
e M 200
( The minimum of a distribution)

Explanation variable

2
The outline of a distribution and classification
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Stand density control diagram for Hinoki(Chamaecyparis obtusa) plantations in Kagsohima Prefecture
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7-1

The yield table of Hinoki ( Chamaecyparis obtusa ) plantation of Kagoshima Prefecture Site quality

Dominant trees

Thinning trees

Sum total of dominant trees and thinning trees

Average ha per ha ha per ha Average ha per ha
Stand Tree D.B.H. Stem Stem Current Mean Stem Stem Volume D.B.H. Stem Basal Stem Current Mean Total Rate of Stand
age height number volume increment increment number volume total number area volume  increment increment yield growth age
m m® m* m* m* m* m® m* m® m? m*
10 6.9 10.8 2,178 79 7.9 807 13.7 14 9.9 2,985 241 93 9.3 93 10
15 8.8 13.7 1,723 122 8.6 8.1 455 15.0 29 12.9 2,178 29.3 137 11.6 9.2 151 10.72 15
20 10.6 16.3 1,433 168 9.1 8.4 290 15.8 45 15.5 1,723 33.7 183 12.3 9.2 212 8.02 20
25 12.2 18.7 1,233 214 9.3 8.6 200 16.2 61 18.0 1,433 375 231 12.6 9.2 275 6.32 25
30 13.7 21.0 1,087 261 9.4 8.7 146 16.3 7 20.2 1,233 40.8 278 12.7 9.3 339 5.15 30
35 151 23.0 977 308 9.4 8.8 110 16.2 93 22.3 1,087 43.8 325 12.6 9.3 402 431 35
40 16.5 24.9 890 355 9.3 8.9 86 16.0 109 24.3 977 46.5 371 12.5 9.3 464 3.67 40
45 17.7 26.7 821 400 9.1 8.9 69 15.7 125 26.1 890 48.9 416 12.2 9.2 525 3.17 45
50 18.9 28.3 765 444 8.8 8.9 56 15.3 140 27.8 821 51.0 459 11.9 9.2 584 2.77 50
55 19.9 29.9 718 487 8.6 8.9 47 14.8 155 29.4 765 53.0 502 115 9.1 642 2.44 55
60 21.0 31.3 678 528 8.3 8.8 40 14.3 170 30.8 718 54.9 543 11.2 9.0 698 2.17 60
65 21.9 32.7 645 568 8.0 8.7 34 13.8 183 322 678 56.5 582 10.7 9.0 752 1.94 65
70 22.8 33.9 616 607 7.7 8.7 29 13.3 197 335 645 58.1 620 10.3 8.9 803 1.74 70
75 23.6 35.1 590 643 7.4 8.6 25 12.8 209 34.7 616 59.5 656 9.9 8.7 853 1.57 75
80 24.4 36.2 569 679 7.1 8.5 22 12.2 222 35.8 590 60.8 691 9.5 8.6 900 1.42 80
85 25.2 37.2 549 713 6.8 8.4 19 11.7 233 36.9 569 62.0 724 9.1 8.5 946 1.30 85
90 25.9 38.2 532 745 6.5 8.3 17 11.2 245 37.8 549 63.1 756 8.7 8.4 989 1.18 90
95 26.5 39.1 517 776 6.2 8.2 15 10.7 255 38.8 532 64.2 786 8.3 8.3 1,031 1.08 95
100 27.1 39.9 503 805 5.9 8.1 14 10.2 265 39.6 517 65.2 815 7.9 8.2 1,071 1.00 100




7-2

The yield table of Hinoki ( Chamaecyparis obtusa ) plantation of Kagoshima Prefecture Site quality

Dominant trees

Thinning trees

Sum total of dominant trees and thinning trees

Average ha per ha ha per ha Average ha per ha
Stand Tree D.B.H. Stem Stem Current Mean Stem Stem Volume D.B.H. Stem Basal Stem Current Mean Total Rate of Stand
age height number volume increment increment number volume total number area volume  increment increment yield growth age
m m® m* m* m* m* m® m* m® m? m*
10 5.7 8.9 2,755 59 5.9 1035 10.3 10 8.1 3,789 20.7 69 6.9 69 10
15 7.3 114 2,169 91 6.5 6.1 586 11.5 22 10.6 2,755 254 103 8.8 6.8 113 10.85 15
20 8.8 13.6 1,796 126 6.9 6.3 373 12.2 34 12.9 2,169 29.4 138 9.4 6.9 160 8.17 20
25 10.2 15.7 1,540 162 7.2 6.5 256 12.5 46 15.0 1,796 329 174 9.7 7.0 208 6.46 25
30 11.5 17.6 1,355 198 7.3 6.6 185 12.6 59 17.0 1,540 36.0 211 9.8 7.0 257 5.27 30
35 12.7 19.4 1,215 235 7.3 6.7 140 12.6 72 18.8 1,355 38.7 247 9.8 7.1 306 4.39 35
40 13.9 21.0 1,106 270 7.2 6.8 109 12.4 84 20.5 1,215 41.2 283 9.6 7.1 354 3.73 40
45 14.9 22.5 1,020 305 7.0 6.8 87 12.1 96 22.0 1,106 434 318 9.4 7.1 402 321 45
50 15.9 24.0 949 340 6.8 6.8 70 11.7 108 235 1,020 45.4 351 9.2 7.0 447 2.79 50
55 16.8 25.3 891 372 6.6 6.8 58 11.3 119 24.8 949 47.2 384 8.9 7.0 492 2.45 55
60 17.7 26.5 842 404 6.3 6.7 49 10.9 130 26.1 891 48.8 415 8.5 6.9 534 2.16 60
65 18.5 27.6 801 435 6.1 6.7 41 10.4 141 27.2 842 50.3 445 8.2 6.8 575 1.92 65
70 19.2 28.7 766 464 5.8 6.6 35 10.0 151 28.3 801 51.7 474 7.8 6.8 614 1.72 70
75 19.9 29.7 735 491 55 6.6 31 9.5 160 29.3 766 53.0 501 7.4 6.7 651 1.54 75
80 20.6 30.6 709 518 5.3 6.5 27 9.0 169 30.3 735 54.2 527 7.1 6.6 687 1.39 80
85 21.2 314 686 543 5.0 6.4 23 8.6 178 311 709 55.2 551 6.7 6.5 720 1.26 85
90 21.7 32.2 665 566 4.7 6.3 20 8.1 186 31.9 686 56.2 574 6.4 6.4 752 114 90
95 222 32.9 647 589 4.5 6.2 18 1.7 193 32.7 665 57.1 596 6.0 6.3 782 1.03 95
100 22.7 33.6 631 610 4.2 6.1 16 7.2 201 334 647 58.0 617 5.7 6.2 810 0.94 100




7-3

The yield table of Hinoki ( Chamaecyparis obtusa ) plantation of Kagoshima Prefecture Site quality

Dominant trees

Thinning trees

Sum total of dominant trees and thinning trees

Average ha per ha ha per ha Average ha per ha
Stand Tree D.B.H. Stem Stem Current Mean Stem Stem Volume D.B.H. Stem Basal Stem Current Mean Total Rate of Stand
age height number volume increment increment number volume total number area volume  increment increment yield growth age
m m® m* m* m* m* m® m* m® m? m*
10 4.5 7.0 3,673 41 4.1 1408 7.3 7 6.4 5,082 17.0 48 4.8 48 10
15 5.8 9.0 2,872 64 4.6 4.2 802 8.3 16 8.4 3,673 211 72 6.2 4.8 79 11.03 15
20 7.1 10.8 2,364 89 5.0 4.4 508 8.9 24 10.3 2,872 24.7 97 6.8 4.9 113 8.41 20
25 8.2 12.6 2,018 115 5.2 4.6 346 9.2 34 12.0 2,364 27.9 124 7.1 5.0 148 6.66 25
30 9.3 14.2 1,769 142 5.4 4.7 249 9.3 43 13.7 2,018 30.7 151 7.2 5.0 185 5.43 30
35 10.3 15.7 1,582 168 5.4 4.8 187 9.3 52 15.2 1,769 33.2 178 7.2 5.1 221 4.52 35
40 11.3 17.1 1,438 195 5.3 4.9 144 9.1 61 16.6 1,582 354 204 7.1 5.1 256 3.82 40
45 12.2 18.4 1,324 221 5.2 4.9 114 8.8 70 17.9 1,438 374 230 6.9 5.1 291 3.27 45
50 13.0 19.5 1,232 246 5.0 4.9 92 8.5 79 19.1 1,324 39.2 254 6.7 5.1 324 2.82 50
55 13.7 20.6 1,157 270 4.8 4.9 75 8.2 87 20.3 1,232 40.8 278 6.4 5.1 357 2.46 55
60 144 21.6 1,094 293 4.6 4.9 63 7.8 95 21.3 1,157 42.3 301 6.2 5.0 387 2.16 60
65 15.1 22.5 1,041 315 4.4 4.8 53 7.4 102 22.2 1,094 43.6 322 5.9 5.0 417 1.90 65
70 15.7 23.4 997 335 4.1 4.8 45 7.0 109 231 1,041 44.9 342 5.5 4.9 444 1.69 70
75 16.2 24.2 959 355 3.9 4.7 38 6.6 116 23.9 997 45.9 361 5.2 4.8 470 1.50 75
80 16.7 24.9 926 373 3.7 4.7 33 6.2 122 24.6 959 46.9 379 4.9 4.7 495 1.34 80
85 17.2 255 897 390 34 4.6 29 5.8 128 25.3 926 47.8 396 4.6 4.7 518 1.19 85
90 17.6 26.2 872 406 3.2 4.5 25 5.4 133 259 897 48.7 412 4.3 4.6 539 1.07 90
95 18.0 26.7 851 421 3.0 4.4 22 5.0 138 26.5 872 494 426 4.0 4.5 559 0.96 95
100 18.4 27.2 832 435 2.8 4.4 19 4.6 143 27.0 851 50.1 440 3.7 44 578 0.86 100
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