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Abies sachalinensis MASTERS
Picea jezoensis CARR
Tilia japonica SIMONKAI
Acer mono MAXIM
Quercus mongolica var grosserrata REHD et WILS
Fraxinus mandshurica var japonica MAXIM
Kalopanax pictus NAKAI
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0.04ha

2
mm
5.7 1 9.3 2.6 15.9 70 143
2 8.8 2.0 15.6 49 158
25 6 3 4.0 2.5 10.5 55 226
159 4 5.0 11.5 1.5 54 220
5 11.4 18.4 4.4 70 204
6 15.2 21.4 9.0 81 223
1975 7 19.4 25.0 13.7 74 209
8 20.2 25.6 14.7 123 206
59 7 month 9 15.0 21.1 8.9 124 186
10 8.5 15.1 1.9 103 168
51.6 month 11 16 72 41 61 136
12 6.1 0.3 12.5 46 127
5.7 12.0 0.6 910 2 206
1 41 50
910 41 6
2 181
43° 40.5 143° 33.5 225
8 10 3 10 1978
2
260 470 30 35°

1977

10



Be

E-1

il A R B R | \CREMMEERE, 1977 )



44

1966

30

12 13 14

31

45

35 37

31



13 22 1970

Ips typograhus japonicus NIHJIMA Polygrahus proximus BLANDFORD
3
46
54 24
1974 1981
1
1
ha 3 45 505
333sv 1 471 266SV
515 2948V
102 88

1 10 20 22 23

53 47
60 40
61 39



(ha) /ha SV/ha N L NL N L /ha SV/ha N L
1 211 31 38 788 250 61 39 20 10 36 693 200 69 31
> 290 31 38 547 295 35 65 24 14 29 481 225 39 61
3 308 31 38 609 363 52 48 20 15 24 540 292 55 45
4 184 32 39 545 400 62 38 55 44 72 329 180 76 24
5 205 32 39 584 476 69 31 48 38 71 375 247 82 18
6 315 32 39 605 416 65 35 43 31 66 421 235 79 21
7 377 33 40 529 399 51 49 - - - 529 399 51 49
8 296 33 40 440 320 40 60 31 33 29 357 222 39 61
9 354 33 40 476 280 35 65 42 20 53 364 164 47 53
10 278 33 40 443 242 49 51 36 23 48 331 155 59 41
1 378 34 41 519 318 39 61 29 31 29 431 224 38 62
12 3.04 34 41 409 385 44 56 25 15 32 347 235 50 50
13 379 34 41 401 362 46 54 25 17 31 325 291 51 49
14 278 35 42 435 328 56 44 26 26 26 370 268 56 44
15 288 35 39 464 383 67 33 - - - 464 328 67 33
16 2.48 35 42 498 304 63 37 34 29 42 404 252 67 33
17 190 35 42 410 267 62 38 34 31 39 326 200 65 35
18 260 36 43 402 312 58 42 35 36 34 318 173 58 42
19 231 36 43 453 344 44 56 30 17 40 367 218 52 48
20 273 36 43 520 257 40 60 31 23 36 415 238 44 56
21 522 37 aa 466 256 44 56 _ _ _ 466 257 44 56
22 466 37 44 509 314 46 54 26 23 o8 438 190 48 52
23 254 37 44 452 342 48 52 35 26 43 372 206 55 45
o1 234 3g 45 516 318 62 38 42 36 53 384 198 69 31
o5 314 33 45 482 392 61 39 26 a1 55 365 171 67 33
26 311 38 45 76 24 38 37 41 442 243 77 23

2.96 562 333 53 47 34 27 42 400 219 58 42
1 7 21 15 1974

4

(ha) /ha SV/ha N L NL N L /ha SV/ha N L
1 211 39 46 801 251 71 29 20 20 20 728 200 71 29
2 222 39 46 540 264 39 61 19 24 17 482 212 37 63
3 308 39 46 583 317 54 45 31 35 25 477 218 51 49
4 184 40 47 432 233 72 28 10 10 9 414 207 72 28
5 225 40 47 456 293 80 20 8 9 3 438 270 79 21
6 315 40 47 494 276 77 23 8 9 4 472 253 76 24
7 3.77 562 425 50 50 - - - 534 393 49 51
8 206 48 408 261 38 62 20 17 2 359 206 39 61
9 354 41 48 453 205 49 51 20 26 14 412 165 45 55
10 278 41 48 423 193 66 34 12 14 7 390 170 64 36
1 378 41 48 517 264 42 58 13 17 1 478 229 40 60
12 3.04 42 49 383 260 45 55 17 23 12 350 216 42 58
13 379 42 49 361 272 41 59 16 21 13 316 228 38 62
14 278 42 49 406 289 54 46 23 24 22 342 224 53 47
15 288 43 50 492 368 65 35 25 23 31 422 270 68 32
16 248 43 50 452 302 67 33 17 18 15 406 251 66 34
17 190 44 51 378 235 66 34 16 16 15 334 197 66 34
18 260 44 5 392 208 61 39 17 17 22 363 174 62 38
19 231 44 5 433 269 57 43 18 17 19 391 227 57 43
20 273 4 o 521 330 51 49 21 12 30 469 262 56 44
21 5.22 509 303 47 53 - - — 509 301 48 52
22 466 42 52 514 246 51 49 16 16 17 463 207 52 48
23 254 45 52 456 268 60 40 19 10 32 393 217 66 34
24 234 46 53 477 254 74 26 18 22 8 416 209 70 30
25 314 46 53 442 225 71 29 16 16 17 390 189 71 29
26 311 46 53 485 298 79 21 21 21 19 405 237 79 21

2.96 471 266 60 40 18 18 16 421 218 59 41
1 7 21 1981
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(ha) /ha SV/ha N L NL N /ha SV/ha N L
1 211 47 54 778 307 73 27 18 23 647 251 68 32
2 222 47 54 555 278 41 59 17 19 499 231 40 60
3 308 47 54 544 287 54 46 13 18 495 250 50 50
4 1.84 48 55 550 289 77 23 21 27 523 229 72 27
5 2.25 48 55 559 334 78 22 31 39 481 232 69 31
6 3.15 48 55 596 323 77 23 26 33 530 238 69 31
7 3.77 643 480 51 49 — — — — — _
8 206 49 96 473 298 41 59 14 14 421 254 41 59
9 354 49 96 534 247 48 52 12 17 498 218 45 55
10 278 49 56 521 264 65 35 16 23 479 222 59 41
1 378 49 56 553 294 43 57 24 29 473 224 40 60
12 3.04 50 57 399 245 43 57 22 28 352 190 40 60
13 3.79 50 57 357 262 43 57 21 28 301 206 40 60
14 2.78 50 57 422 285 56 44 18 23 386 235 52 48
15 288 51 58 508 314 69 31 22 31 427 244 61 39
16 248 51 58 454 314 67 33 20 29 415 250 60 40
17 190 52 59 426 259 66 34 23 34 384 199 57 43
18 260 5 59 451 251 65 35 17 25 421 215 59 41
19 2.31 52 59 465 297 61 39 23 29 410 229 55 45
20 2.73 53 60 571 368 61 39 23 27 504 282 58 42
21 5.22 553 381 49 51 — — — — — _
22 466 > 60 552 295 54 46 13 17 503 257 51 49
23 2.54 53 60 494 326 69 31 21 23 434 255 68 32
24 2.34 54 61 562 329 73 27 19 22 499 266 71 29
25 3.14 54 61 517 280 71 29 20 23 458 224 68 32
26 311 54 61 468 304 77 23 17 20 422 253 74 26
2.96 515 294 61 39 20 25 457 236 57 43
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4
1
1980
6.00SV
27
44 42 24 72
34 20 55
18 9 35
3 32 18
1/2
25 14 39
9 1 19 20
31

10

16

31

12

2
ha 1148V
14.35V
ha 48SV
ha 58SV 7.255V
1 4 21 75 2 15 83 1 24 75
2 21 34 45 12 36 52 9 38 53
3 19 42 39 12 43 45 10 41 49
4 23 47 30 9 45 46 4 47 49
5 28 44 28 18 45 37 17 44 39
6 23 42 35 9 47 44 8 48 44
7 33 36 31 30 38 32 32 37 31
8 31 35 34 22 38 40 20 39 41
9 24 32 44 7 35 58 6 36 58
10 18 35 47 3 40 57 6 44 50
11 23 37 40 11 39 50 10 41 49
12 29 40 31 24 40 36 19 42 39
13 41 35 24 30 38 32 26 41 33
14 30 43 27 18 49 33 16 49 35
15 26 40 34 27 39 34 17 44 39
16 28 44 28 15 50 35 17 48 35
17 32 38 30 14 48 38 15 44 40
18 28 35 37 16 37 47 11 46 43
19 30 34 36 16 45 39 16 45 39
20 29 34 37 19 42 39 14 49 37
21 24 31 45 21 36 43 23 40 37
22 14 33 53 7 37 56 4 46 50
23 28 37 35 12 45 43 12 53 35
24 20 44 36 91 42 49 10 49 41
25 26 39 35 0 41 49 11 44 45
26 22 44 34 13 45 42 12 50 38
26 38 36 15 41 44 12 44 44
1 7 21 15
2 7 21
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0.47 0.33 0.63

0.63 0.53
0.79 0.51

0.34 0.76

0.62 0.49 0.73
0.50 0.36 0.69

38
24 25
26

54
22.9

19.7

12 13 14
22
SV
SV 0.53 0.40 0.66
0.59 0.43 0.75 0.60 050 0.72
SV 0.61 0.49 0.74
7 SV
NL N L NL N L NL N L
1 040 051 036 051 053 040 0.72 073 0.62
2 049 065 045 048 053 035 058 065 0.52
3 049 058 043 050 056 040 058 061 0.52
4 057 063 051 057 058 055 066 0.66 0.43
5 062 074 049 057 059 034 060 060 0.40
6 059 066 053 055 058 039 064 064 0.45
7 —_ —_ —_ —_ —_ —_ —_ —_ —_
8 058 069 050 043 054 037 050 053 0.47
9 052 060 050 052 057 044 055 0.61 0.43
10 054 050 057 054 056 050 057 058 0.36
11 066 071 0.63 057 060 054 056 059 0.48
12 053 058 051 062 072 046 061 068 0.52
13 059 060 058 064 075 050 064 0.70 0.54
14 049 061 033 065 071 058 062 0.67 0.50
15 — — — 051 057 043 065 0.65 0.52
16 057 067 046 060 065 047 065 0.65 0.63
17 049 053 044 072 076 064 0.68 0.68 0.53
18 052 062 039 068 065 072 058 059 0.40
19 046 055 043 057 062 051 052 055 0.39
20 052 062 048 056 055 057 055 059 0.46
21 _ _ _ _ _ _ _ _ _
22 054 059 050 061 067 056 048 049 0.44
23 049 049 049 068 073 065 058 057 0.60
24 052 059 044 064 065 053 062 061 0.69
25 052 056 049 075 074 0.76 063 0.64 058
26 058 065 038 075 079 058 069 0.70 0.52
053 061 047 059 0.63 051 060 062 0.50

SV



ha 6.49SV 3.94
11.518V 10 10.01SV 490 15.07SV
3.525V 15
8 9
(m°) (%) () (m°) (%) ()
N 320.1 63.6 2 141 338 70.9 N 230.954 85.3 6 392 753 92.7
183.3 36.4 879 840 29.1 39.817 14.7 500 946 7.3
503.3 100.0 3 021 178 100.0 270.771 100.0 6 893 699 100.0
L 112.3 49.9 716 828 72.6 L 23.103 61.2 779 393 78.7
112.7 50.1 270 590 27.4 14.655 38.8 211 032 21.3
225.0 100.0 987 418 100.0 37.758 100.0 990 425 100.0
NL 432.4 59.4 2 858 166 71.3 NL 254057 82.3 7 172 146 91.0
296.0 40.6 1 150 430 28.7 54.472 17.7 711 978 9.0
728.4 100.0 4 008 596 100.0 308.529 100.0 7 884 124 100.0
24 25 26 24 25 26
10 SV/  ha
NL N L NL N L
1 4,76 2.15 6.91 5.45 1.64 12.57 1.08 13.65 10.24 3.41
2 4.62 1.24 5.86 2.69 3.17 6.94 1.29 8.23 4,35 3.88
3 3.18 1.08 4,26 2.15 2.11 7.68 1.21 8.89 5.66 3.23
4 5.44 1.91 7.35 4.00 3.35 7.39 2.92 10.31 9.13 1.18
5 5.34 1.62 6.96 4,92 2.04 6.61 2.27 8.88 6.94 1.94
6 4.45 1.37 5.82 3.97 1.85 6.47 2.18 8.65 7.05 1.60
7 5.69 0.76 6.45 3.43 3.02 9.02 1.94 10.96 6.54 4.42
8 4.50 0.97 5.47 1.81 3.66 9.61 2.09 11.70 5.34 6.36
9 4,50 1.69 6.19 3.53 2.66 8.08 2.14 10.22 5.68 4.54
10 5.36 1.93 7.29 4.99 2.30 9.43 2.28 11.71 7.66 4.05
11 4.28 1.51 5.79 3.34 2.45 6.97 1.37 8.34 4,63 3.71
12 4.20 0.78 4,98 2.34 2.64 4.59 1.28 5.87 2.94 2.93
13 2.99 0.95 3.94 1.49 2.45 4.04 0.86 4,90 3.76 1.14
14 4.19 0.75 4,94 2.74 2.20 6.78 1.47 8.25 5.41 2.84
15 7.63 0.85 8.48 4,75 3.73 4.79 1.70 6.49 4.89 1.60
16 5.41 0.83 6.24 4.33 1.91 7.94 1.21 9.15 6.68 2.47
17 4,53 0.95 5.48 4.23 1.25 7.07 1.79 8.86 6.27 2.59
18 4.43 1.38 5.82 4.29 1.53 9.73 1.88 11.61 8.20 3.41
19 6.14 1.19 7.33 5.12 2.21 8.50 1.54 10.04 7.31 2.73
20 9.66 1.85 11.51 7.69 3.82 12.81 2.26 15.07 10.36 4.71
21 5.60 0.84 6.44 4,51 1.93 9.37 0.79 10.16 5.42 4.74
22 5.76 0.32 7.08 4.45 2.63 9.39 1.54 10.93 6.40 4.53
23 6.60 1.52 8.12 6.04 2.08 11.89 1.81 13.70 10.31 3.39
24 5.87 1.64 7.52 6.33 1.19 12.49 2.56 15.05 11.61 3.44
25 5.59 1.43 7.02 5.70 1.32 9.12 2.24 11.36 8.08 3.28
26 6.65 0.85 7.50 6.68 0.82 7.36 1.12 8.48 5.94 2.54
5.15 1.34 6.49 4.27 2.22 8.26 1.75 10.01 6.87 3.14
1 7 15 21
2 7 21
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M E M+E
(cm) Y sV Y sv)
110
105 1 10.56 1 11.42 1 11.42
100
95
90 1 8.03 1 8.03 1 8.03
85
80 3 19.32 3 19.32 3 19.32
75 3 17.04 3 17.04 3 17.04
70 2 9.90 3 14.85 2 9.90 5 24.75
65 6 25.56 5 21.30 2 8.52 7 29.82
60 9 32.40 13 46.80 2 7.20 15 54.00
55 15 44.85 15 44.85 6 17.94 21 62.79
40 167.66 17 139.22 19 87.95 56 227.17
50 32 77.44 37 89.54 10 24.20 47 113.74
45 37 70.30 60 114.00 12 22.80 72 136.80
40 67 95.81 94 134.42 13 18.59 107 153.01
35 132 134.64 152 155.04 33 33.66 185 188.70
268 378.19 343 493.00 68 99.25 411 592.25
30 171 117.99 171 117.99 14 9.66 185 127.65
25 205 92.25 238 107.10 27 12.15 265 119.25
20 325 87.75 304 82.08 37 9.99 341 92.07
15 412 57.68 465 65.10 51 7.14 516 72.24
1 113 355.67 1 178 372.27 129 38.94 1 307 411.21
1 421 901.52 1 558 1 004.49 216 226.14 1 774 1 230.63




12 7 3.09 1.36
4.83 12 8 4.71 216 7.21
1.62
3.49 2.66
5.47  3.82 1.98 1.16
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20 2.73ha
+ P 8 ha
ha
Y, SV SV SV
1 11.42
1 8.03
3 19.32
3 17.04
5 24.75
7 29.82
15 54.00
5 14.95 16 47.84
40 179.33 11.67 4.27 0.53 1.76
16 47.84
47 113.74
72 136.80
107 153.01
26 26.52 159 162.18
268 477.91 99.72 36.53 4.57 4.19
159 162.18
185 127.65
265 119.25
341 92.07
163 22.82 353 49.24
1 113 523.97 168.30 61.65 7.71 6.29
1 421 1 181.21 279.69 102.45 12.81 4.89
353 49.42 49.42 18.10 2.26 0.86
1 774 1 230.64 329.11 120.55 15.07 5.75
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NL N L NL N L
1 2.38 1.08 3.46 3.95 2.38 6.30 0.54 6.84 7.19 5.96
2 2.05 0.55 2.60 3.06 2.31 3.27 0.60 3.87 5.55 2.89
3 1.09 0.37 1.46 1.34 1.60 3.52 0.56 4.08 5.13 3.00
4 3.01 1.06 4.07 2.90 7.89 3.58 1.41 4.99 6.10 2.08
5 2.16 0.65 2.81 241 4.70 2.45 0.84 3.29 3.26 3.39
6 1.89 0.58 2.47 2.14 3.71 2.55 0.86 3.41 3.67 2.61
7 1.45 0.19 1.64 1.67 1.62 2.30 0.49 2.79 3.37 2.21
8 2.03 0.44 2.47 2.08 2.71 4.66 1.01 5.67 6.60 5.07
9 2.75 1.03 3.78 4.56 3.08 4.90 1.30 6.20 7.69 4.99
10 3.46 1.24 4.70 5.45 3.63 5.54 1.34 6.88 6.98 6.68
11 1.91 0.67 2.58 3.88 1.77 3.04 0.60 3.64 5.01 2.72
12 1.79 0.33 2.12 2.00 2.24 2.13 0.59 2.72 3.22 2.36
13 1.03 0.33 1.36 1.00 1.72 1.78 0.38 2.16 4.31 0.81
14 1.56 0.28 1.84 1.83 1.87 3.00 0.66 3.66 4.47 2.71
15 2.32 0.25 2.57 1.41 2.16 1.77 0.63 2.40 2.68 1.84
16 2.09 0.32 2.41 2.50 2.23 3.17 0.48 3.65 4.01 2.94
17 2.17 0.46 2.63 311 1.73 3.57 0.90 4.47 4.77 3.87
18 2.56 0.80 3.36 4.29 2.08 5.61 1.08 6.69 7.68 5.12
19 2.81 0.54 3.35 4.04 2.10 3.75 0.68 4.43 5.61 2.82
20 4.06 0.77 4.83 7.28 2.88 4.89 0.86 5.75 7.06 4.08
21 2.19 0.32 2.51 4.07 1.32 3.11 0.26 3.37 3.78 3.01
22 3.03 0.69 3.72 4.92 2.65 4.53 0.74 5.27 5.95 4.54
23 3.20 0.74 3.94 4.19 2.23 5.48 0.83 6.31 7.21 4.58
24 2.97 0.83 3.80 4.61 1.95 5.99 1.23 7.21 7.89 5.58
25 3.27 0.84 411 4.97 2.33 4.82 1.18 6.00 6.03 5.94
26 2.78 0.35 3.13 3.58 1.46 3.11 0.47 3.58 3.17 5.12
2.44 0.65 3.09 3.49 2.66 3.89 0.82 4.71 5.47 3.82
7 15 21 2 21
13
SV/ ha
NL N L NL N L NL N L NL N L
1 0.10 0.08 0.02 0.19 0.13 0.06 0.05 0.05 0.04 0.09 0.08 0.11
2 0.46 0.39 0.07 0.65 0.37 0.28 0.20 0.44 0.05 0.31 0.47 0.21
3 0.67 0.31 0.36 0.30 0.16 0.14 0.23 0.19 0.27 0.14 0.14 0.13
4 0.01 0.01 - 0.14 0.13 0.01 0.01 0.01 - 0.07 0.09 0.02
5 0.08 0.06 0.02 0.22 0.22 - 0.03 0.03 0.05 0.09 0.11 -
6 0.49 0.39 0.10 0.35 0.26 0.09 0.21 0.21 0.19 0.14 0.14 0.15
7 0.90 0.51 0.39 3.45 2.65 0.80 0.23 0.25 0.21 0.72 1.08 0.34
8 0.77 0.48 0.29 1.38 0.37 1.01 0.35 0.54 0.22 0.57 0.35 0.74
9 0.11 0.07 0.04 0.12 0.08 0.04 0.07 0.09 0.04 0.06 0.09 0.04
10 0.12 0.11 0.01 0.14 0.13 0.01 0.07 0.12 0.01 0.06 0.08 0.01
11 0.06 0.01 0.05 0.17 0.09 0.08 0.03 0.01 0.03 0.06 0.09 0.05
12 0.31 0.16 0.15 0.26 0.13 0.13 0.13 0.13 0.13 0.10 0.11 0.09
13 0.10 0.10 - 0.32 0.21 0.11 0.03 0.07 — 0.12 0.19 0.07
14 0.35 0.29 0.06 0.32 0.28 0.04 0.13 0.19 0.05 0.11 0.18 0.03
15 1.36 1.34 0.02 0.69 0.63 0.06 0.41 0.61 0.01 0.26 0.35 0.07
16 0.43 0.29 0.14 0.40 0.28 0.12 0.17 0.17 0.16 0.16 0.16 0.14
17 0.22 0.21 0.01 0.10 0.09 0.01 0.11 0.16 0.01 0.04 0.06 0.01
18 0.18 0.16 0.02 0.02 0.01 0.01 0.10 0.16 0.03 0.01 0.01 0.02
19 0.08 0.08 — 0.17 0.03 0.14 0.04 0.07 — 0.07 0.02 0.14
20 0.19 0.15 0.04 0.01 0.01 - 0.08 0.14 0.03 0.01 0.01 —
21 0.34 0.26 0.08 0.65 0.50 0.15 0.13 0.23 0.06 0.22 0.35 0.10
22 0.06 0.03 0.03 0.28 0.24 0.04 0.03 0.03 0.03 0.14 0.23 0.04
23 0.14 0.12 0.02 0.26 0.24 0.02 0.07 0.11 0.02 0.12 0.17 0.03
24 0.19 0.18 0.01 0.62 0.61 0.01 0.10 0.13 0.02 0.30 0.42 0.02
25 0.34 0.11 0.23 0.40 0.26 0.14 0.20 0.10 0.40 0.18 0.17 0.22
26 0.16 0.15 0.01 0.29 0.27 0.02 0.06 0.08 0.02 0.09 0.11 0.04
0.24 0.17 0.07 0.33 0.22 0.11 0.11 0.14 0.08 0.14 0.16 0.10
1 7 15 21 2 7 21
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1 26.2 154 0.19 12.9 77 0.39
6 2 235 8.8 0.21 16.8 9.2 0.30
3 35.7 7.7 0.14 17.4 8.6 0.29
4 20.0 13.7 0.25 12.0 20.9 0.42
5 21.7 11.6 0.23 15.3 16.2 0.33
6 27.1 0.8 0.18 16.4 15.6 0.30
7 21.3 5.4 0.23 16.5 13.8 0.30
8 21.1 6.9 0.24 10.3 14.9 0.49
14 9 196 12.1 0.26 119 153 0.42
10 15.4 13.8 0.32 10.2 16.3 0.49
ha 9.6 1 22.2 10.8 0.23 16.2 9.8 031
54 15.4 12 22.7 5.6 0.22 19.9 9.1 0.25
13 29.9 6.8 0.17 21.1 6.1 0.24
12.5 6.1 14 24.8 5.4 0.20 145 10.5 0.34
210 15 152 6.0 0.33 23.2 12.2 0.22
: 16 22.3 6.0 0.22 145 8.6 0.34
17 19.9 6.8 0.25 12.8 128 0.39
18 18.8 9.9 0.27 9.7 13.4 0.52
4 19 165 8.5 0.30 1255 11.0 0.40
20 12.2 13.2 0.41 10.4 16.2 0.48
21 18.2 6.0 0.27 14.7 5.7 0.34
22 185 9.2 0.27 12.8 11.0 0.39
23 15.1 10.9 0.33 101 12.9 0.50
16 24 16.9 117 0.30 9.6 183 0.52
25 18.2 10.2 0.27 112 16.0 0.45
26 20.2 6.1 0.25 16.3 8.0 0.31
21.2 0.6 0.25 14.1 125 0.38
1 7 21 15
5 166ha 136 2 7 21

0.038ha 0.146 0.008ha
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55 15 47 10 5 36 26 19
50 32 72 31 16 79 47 13
45 37 107 66 6 109 97 9
40 67 185 106 1 174 172 8
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30 171 265 173 12 356 332 9
25 205 341 233 32 470 406 9
20 325 516 249 92 666 482 11
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40 1 514 1 050 464 31 5.9
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1 250 53 | 251 53 307 56
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3 363 75 317 101 287 37
4 400 224 233 26 289 60
5 476 238 293 30 334 104
6 416 185 276 23 323 84
7 399 18 426 33 480 40
8 320 101 261 57 298 44
9 280 124 205 41 247 28
10 242 108 193 23 264 41
11 318 93 264 37 294 69
12 312 95 260 59 245 55
13 385 137 272 49 262 56
14 362 147 289 70 285 50
15 328 4 368 105 314 65
16 383 131 302 61 314 64
17 304 110 235 46 259 60
18 267 85 208 40 261 46
19 312 95 269 52 297 67
20 344 106 330 83 368 85
21 256 1 303 11 381 —
22 256 66 246 41 295 36
23 314 109 268 52 326 69
24 342 144 254 46 329 63
25 318 151 225 36 280 55
26 392 152 298 62 304 51
333 122 261 50 293 58
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Fundamental Study on the Control Method
Analysis of the Oketo Control Method Experiment
Forest belonging to the Hokkaido Prefectural Forest

This paper deals with various results obtained through the control method’s study carried out
at the Oketo district during 1955 to 1981 the purpose of this study is to prove that the management
based on the control method can maintain a sustained yield by means of changing stand
composition while promoting increment and regeneration respectively The author sincerely hopes
that this study provides a considerable amount of perspect especially toward afuture Hokkaido
forestry while aiming at the improvement of natural forest the reason for this is that the control
method plays an important role in the case of treating natural forest furthermore this method is
not only a practical means directly based on an actual experience but also aims at an ideal forest
type

Background main purpose significance historical development and procedure directly related
to the author's study are shown in Chapter 1 in detail First of all it is worthy of note that this study
made a new start at the Oketo Control Method Experiment Forest being administrated by the
Kitami Prefectural Forest Office established in early in 1955 The area of this Experiment Forest
ranged to 78.65ha and was divided into 24 compartments to be managed furthermore 2 qualified
compartments not to be managed were established for the purpose of comparing with the former
Fundamental values such as growing stock yield and tending have been estimated every year with
regard to one eighth of the entire area while depending upon 8 year rotation

Theory development of both practice and research work are described in Chapter 2 especially
timber measuring procedures in the control method make it a rule to use 100 timber crusing
diameter rounding and standard volume table From the view-point of management it goes without
saying that the timber marking standard is closely related to a landmark toward a future

As for the working course and outline related to the Control Method Experiment Forest
Chapter 3 indicates various fundamental situations such as locality area working course outline
of both land and forest descriptions Items being contained especially in the working course have
reached to forest division timber marking procedure increment computation procedure working
period determination of volume magnitude to be cut timber marking regeneration tending
and business management

Results investigated in the Experiment Forest are shown in Chapter 4 main items described
are management progress and its result furthermore the former consists of growing stock
investigation yield silvicultural treatment and removal of damaged trees On the other hand
the latter consists of stand composition yield increment regeneration tending protection business
income and its expenditure et al

Chapter 5 deals with the analysis of stand composition in which forest cover type number of



trees distributed in each diameter grade volume distributed in each diameter class were
investigated respectively first of all the author wishes to point out strongly that the content of
Chapter 5 to 8 corresponds to the main part of this paper Judging from the result of analyzing
various essential factors closely related to the stand composition during 2 periods 16 years the
author recognized that although the number of trees per ha remarkably returned to increase the
growing stock in each compartment were fairly different each other in respects of recovering grade
Furthermore the volume mixed ratio of broad leaved trees decreased mainly due to the strong
salvage cutting On the other hand the volume ratio in each diameter class increased in both
middle 35 to 50 cm and small 15 to 30 cm diameter classes due to the cutting of large sized trees
as for the number of trees being distributed in each diameter class the entire compartments were
stratified into 3 different patterns at the be ginning of the third working period and then 3 typical
compartments were selected in order to analyze the stand composition furthermore he could
recognize that compartments containing a great deal of small sized trees indicated a general
tendency of producing increment remarkably

As for the analysis of yield in Chapter 6 the author discussed with regard to timber marking
standard working period magnitude of volume to be cut and selection cutting ratio it is obvious
that although the yield was conspicuously large during the first period nearly equivalent yield was
obtained respectively during the second and the third periods Furthermore although silve
magnitude expressed by the utilization proportion of logs produced from standing trees was
comparatively low during the first period the volume quantity preferably increased during the
second period and many logs were produced by cutting coniferous trees because of high quality
suitable for a general use

Depending upon the stand increment analysis in Chapter 7 the author indicated stand
increment ratio passage year and number of trees recruited The average annual increment per ha
extending the entire compartments amounts to 6.49 SV during the first period and 10.01 SV in the
second one on the other hand the average increment ratio amounts to 3.09 during the first
period and 4.71  during the second one mainly due to the content that coniferous trees indicated a
higher increment ratio than expected likewise both increment and its ratio indicated a higher
value in managed forests than that of values in unmanaged ones thus it is noted that a
considerable amount of variation closely connects with various differences due to the situation of
stand composition in each compartment a mortality was larger in unmanaged compartments
rather than in managed ones due to the situation that the former contained a large number of
coniferous trees which were sensitive to damages As a result of the management under the control
method it is obvious that an average passage remarkably became short accordingly the increase
of both diameter increment and succeeding trees was conduced

In Chapter 8 the author discussed with regard to regeneration method tending and protection
as a supplement of natural regeneration Seedlings of Abies sachalinensis MASTERS mainly and
Picea jezoensis CARR and P glehnii MAST partly have been planted in a bare land through each
working period such being the case the situation of height increment relating to the trees planted
in a bare land having a larger area than 0.03 ha was clearly better than that of planted land



belonging to the first grade of site quality in this district described previously Damages caused by
late frost or cold wind which apt to occure among trees planted in a clear cut area was hardly
recognized in this Experiment Forest concerned however only the aphid Cinara todocols INOUE
of frost pests infested A sachalinensis slightly Thus the author is of the belief that the control
method makes a high degree of protection against injuries possible

As for a general consideration on the management of the Control Method Experiment Forest
the author discussed in Chapter 9 with regard to the comparison of increment between natural and
artificial forests continuity of timber production improvement of timber production from the view

point of quality and forest function from the view point of public good For instance although

an annual increment of general selection forest administrating by the Kitami Prefectural Forest
Office amounts to 5.9m® per ha that of this Experiment Forest on hand amounts to 10 SV thus
it is obvious that this corresponds to very high value The magnitude of silve corresponding to the
utilization ratio of increased more than 5 in nearly half of the entire compartments thus the
author convinces that such a phenomenon means an improvement of timber quality

Problems and prospects relating to the control method were pointed out as shown in Chapter 10
that is to say one of the most important things is to emphasize the importance of gradually
improving treatment efficiency points in this direction are as follows Gradual extension of
compartment area 2 Preparation of adequate stem volume table 3 Establishment of timber
marking standard in addition to these items the author indicated an urgent working objective in
order to treat practically this Experiment Forest In the 20th compartment in which the magnitude
of increment is the largest among the entire compartments the ratio of coniferous trees to broad
leaved trees is 60 40 and the magnitude of growing stock amounts to 344 SV per ha  Although
these values correspond to an urgent objective for forest treatment toward a future the author is of
the belief that the volume proportion 24 30 46 regarding to diameter classes is entirely qualified
to meet an urgent objective

In Chapter 11 the following 3 important points were pointed out as the conclusion based on the
analysis of data obtained through author s study 1 Increment increase and security of yield can be
expected at the same time by adopting this control method 2 Selection cut enables the forest to
produce a sustained yield while controlling the increment accurately 3 If an essential
characteristic of this method can be fully understood the application of this method to various
natural forests in Hokkaido may also provide an increase of increment and a forest continuity

Lastly the author wishes to acknowledge the assistance and guidance of various advisors and
supporters to whom he is indepted
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