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TOSHIO SENOO : Studies on the Cellulose Productivity of
AKAMATSU (Pinus densiflora S. et z.) Stand (V)
On the standard contents and the total contents
of celluloses in single tree.
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Table 1. List of sample trees

235

| : : ;
No.| Age Dobelieigh volume | Stadard contents (kg/m) e o Colloses, (k)
‘\ (cm) (m)l Zwthouta Bulk Hollo- i, cejlulose Bulk Hollo- 1, cellulose
ark (m3)| density cellulose | density cellulose |
1 l\ 10 4.5 } 4.20 | 0.00335 \ 363.582 | 206.567 | 132.537 1.218 0.692 0.444
2| 10 6.0 | 5.87 | 0.01037 ‘ 348.023 | 247.541 | 149.373 3.609 2.567 1.549
3, 10 4.3 } 4.70 | 0. 00378 \ 370.370 | 256.085 | 147.090 1. 400 0. 968 0.556
4 10 5.2 1 4.70 | 0.00506 | 364.032 266.008 | 164.822 1.842 1.346 0.834
51 10 4.3 1 4.70 | 0.00385 i 375.065 | 274.545 | 164.156 | 1.444 1.057 0.632
6] 13 6.2 16.20 0.00932 = 384.013 | 227.468 | 146.352 3.579 2.120 1.364
71 12 8.416.60 | 0.01934 | 374.871  274.199 | 160.703 7.250 5.303 3.108
8| 14 7.7 16.20| 0.01487 | 380.901 | 261.197  153.867 5.664 3.884 2.288
9] 13 7.7 | 6.10 | 0.01534 | 392.438 | 282.790 | 171.512 6.020 4.338 2.631
10| 14 8.3 16.00  0.01700 | 392.176 | 286.412 | 170.353 6.667 4.869 2.896
11 30 1211 7.43 0 0.04410 | 449.546 | 312.789 | 193.651 | 19.825 13.794 8.540
12 30 | 10.8 | 8.55 | 0.04015 | 429.489 | 319.875 204.035 17.244 12.843 ‘ 8.192
131 30 |14.0 | 8.85 | 0.06756 | 441.519 | 344.568 = 221.877 29.829 23.279 14.990
14| 30 |10.0| 8.81 | 0.03684 | 451.493 | 350.543 | 223.290 16.633 12.914 8.226
15 30 [11.218.21 0.05322 | 429.030 | 328.899 | 212.420 | 22.833 17.504 11.305
16| 40 |12.7110.20 | 0.08005 | 448.919 @ 309.457 | 197.502 | 35. 936 24.772 15.810
17| 39 |18.0 11.29 | 0.09359 | 477.893 | 360.156 | 228.123 44.726 33.707 21.350
18 | 38 |20.0110.80 | 0.14064 | 450.619 | 353.477 | 228.150 | 63.375 49.713 32.087
19| 38 |16.0 [11.30 0.08117 | 532.253 | 369.299 & 238.2563 | 43.203 29.976 19.339
20 | 40 |18.0 '12.08 | 0.13585 | 427.162 | 331.336 | 213.581 | 58.030 45.012 29.015
21| 60 |17.0110.35 | 0.11122 | 503.650 | 353.704 | 223.809 l 56.016 39.339 24.892
22| 59 |17.0| 8.80 | 0.07133 | 507.206 | 344.343 | 219.010 \ 36.179 24.562 15.622
23| 60 | 18.0 |10.50 = 0.11491 ‘ 467.975 | 329.179 | 209.799 ] 53.775 37.826 24.108
24| 61 | 16.0110.40 | 0.09050 l 472.095 | 344.401 | 217.106 | 42.583 31.065 19.583
25| 62 | 21.0 11.50 | 0.14822 ‘l 526.520 | 382.117 | 247.023 l 75.345 54.681 35.349

B, CCTIO IS WA B 3 EEATE R
BIUERE L Lo - AGHRITNERERERS
FUErE— ZADREERERENBETHRULEDOT
Hbo

m. # 7

A, EREAREERBIUERLVo—-22FH
Table. 1107 LI BBEEROEEBREBER S LU
mre Lo — 2EREEEE BE, BB
VS & OBIRIC DN TR %,

1) BEEER s OBk

Fig. 1ICRENB L5 W MERTREESHRII/N
KPMRERFOBARIC UTcdt o TREL 185, KERD
FEMITNDTED I FL DL TRAIATH 508, —
BHNCIEREED S AKIEHEOEI AR ED
CEDLEREREL LA EMMONTIRS, Ll
T, Fsts RRAC IS 5 LEREHIIIRA T 5 T &
5, WEEREOMEREZZXKATRINSE DO EED
N3, OB ESDRILE bDERAHICLT

(Kg/m?)

500 =

100

o Bulk density
o Hollocellulose .
& a-cellulose

Standard contents

100

0 A . ” . A -4 (cm)
5 10 15 D) 25 30
D.b.h.

Fig. 1. Relation of d.b.h. to the standard bulk
density and the standard contents of
celluloses in single tree.
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Fig. 2. Relation of tree height to the standard

bulk density and the standard contents
of celluloses in single tree.
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Fig. 3. Relation of stem volume to the standard
bulk density and the standard contents
of celluloses in single tree.
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Fig. 4. Variation of the standard bulk density
and the standard contents of celluloses
from the different age class.
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Fig. 6. Current annual increment and average
increment of a sample tree.
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weight increment and the total contents
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Summary

This paper deals with the standard contents and
the total contents of celluloses in single tree.

The sample tree used in this experiments is
Pinus densiflora of 25 trees taken from the dif-
ferent age class of even.aged stands in the Oe
Experimental Forest of kyoto Prefectural University.

We obtained the following regression epuations
concerning the standard contents and the total
contents of celluloses in single tree related with
each one of the factors such as d-b-h, tree height,
stem volume and age of tree.

1. Relation of d-b-h to the standard bulk density
and the standard contents of celluloses in single
tree.

Standard bulk density :

Y =290.6074+16.1847X —0.3048X?--- - (1)
7%x.v=0.995 $=26.436

Standard contents of hollocellulose :

Y =173.9996+16.6280X —0. 3670X?--- -+ (2)
7x.v=0.995 s=21.511

Standard contents of a-cellulose :

Y =97.9057+11.5975X — 0. 2458X2 -+ (3)
7x. y=0.996 s=14.298
where X : d-bsh 7%x.v : correlation ratio
s : standard deviation

9. Relation of tree height to the standard bulk
density and the standard contents of celluloses
in single tree.

Standard bulk density :

Y =209. 7998 +37. 3634X —1.1639X?-«--- (4)
7x. vy=0.994 $=29.107

Standard contents of hollocellulose :

Y =84.2085+40.6023X —1.4747X2.----:(5)
7x.v=0.995 §=22.171

Standard contents of «-cellulose :

Y =35. 9509+ 27. 8305X —0. 9597X?------ (6)
7x.vy=0.996 s=14.256

where X : tree height 7x.y : correlation ratio
s : standard deviation
3. Relation of stem volume to the standard bulk
density and the stadard contents of celluloses
in single tree.
Standard bulk density :
Y =490. 40763 —133. 34135 log(10°X) +
32. 36998 {log (105 X) } Zereveerreesnrsanesness M
7x.y=0.99% §=29.410
Standard contents of hollocellulose :
Y =261.53434 —59. 84280log (10° X) +
20. 40074 {log (105 X)} 2eeereerrrseesensuesnes (8)
7x.y=0.995 §=22.096
Standard contents of a-cellulose :
Y =196. 99021 —66. 58916l0g (10°X) +
18. 26645 {log (105 X) } Zeverererersesseumueracs (9)
7x.v=0.996 $=14.730
whereX : stem volume 7x.y : correlation ratio
s : standard deviation
4 Relation of age of tree to the standard bulk
density and the stadard contents of celluloses
in single tree.
Standard bulk density :
Y =570. 23734 —220.97572(0. 89692) t++ -+ 10
7¢.v=0.9%6 $=9.406
Standard contents of hollocellulose :
Y =346.83112—141,50388(0.61336) t---+- an
7t. vy=0.996 s=8.697
Standard contents of a-cellulose :
Y =220. 90943 —108. 28799(0. 58264) t------ 12
7t.vy=0.995 s=7.508
where t:age of tree 7:.y : correlation ratio
s: stahdard deviation
5. Relation of d-b-h to the total weight increment
and the total contents of celluloses in single
tree.

Total weight increment :



1971 BREE : THTYMICET B v e — 2DEFEICET 2T (V) 113

log(10°Y) =2. 60163 logX +1. 48769 --- 19
r=0.991 $=1.201
Total contents of hollocellulose :
log (10°Y) =2. 66427 logX +1. 27743 .- 19
r=0,989 §=1.235
Total contents of «-.cellulose :
log (10°Y)=2.70780 logX+1.02878::--.. 19
r=0.989 s=1.239
where X : deb-h r: correlation coefficient
s : standard deviation
6. Relation of tree height to the total weight
increment and the total contents of celluloses
in single tree.
Total weight increment :
log (10°Y) =4. 04235 logX +0. 53953+ --- {6
r=0.980 s=1.309
Total contents of hollocellulose :
log (10°Y) =4.14576 logX+0. 30101 -+---- 17
r=0.979 s=1.339
Total contents of a-cellulose :
log(10°Y) =4. 21631 logX +0. 03346+ --- 18
r=0.980 s=1.337
where X : tree height r : correlation coefficient
s : standard deviation
7. Relation of stem volume to the total weight
increment and the total contents of celluloses
in single tree.
Total weight increment : ,
log (10°Y) =1.03536 log (105X) +0. 33026------ 19

r=0.999 s=1.006
or
Y=4.81274(10%X) —1.006:+++++eevveecenee @0
r=0.995 §=2.433

Total contents of hollocellulose :
log (10°Y) =1.11369 log (10°X) +0. 08441 ------ VA)

r=0.999  s=1.078
or
Y =3.56736(102X) —2. 260+ cevrrerrne &)
r=0.997  s=1.207

Total contents of «-cellulose :

log(10°Y) =1.13180 log (10°X) —0.18343-----¢3

r=0.999 s=1.079
or
Y =2.29818(102X) —0. 789+ +vvreernnne )
r=0.997 $=0.835

where X : stem volume r: correlation

coefficient s : standard deviation
8.Relation of age of tree to the total weight
increment and the total contents of celluloses
in single tree.
Total weight increment :
log (10°Y) =1.87705 log X+1.52477---w... )
r=0.949 s=1.045

Total contents of hollocellulose :

log(10°Y) =1.91166 log X+1.33019------.. 28
r=0.941 s=1.617

Total contents of a.cellulose :

log(10°Y) =1.94645 log X+1.07744-+--..... e
r=0, 943 s=1.618
where X : age of tree r : correlation coefficient
s : standard deviation

From above results, it was recognized that
quadratic equation is adaptable for the relation of
d-b-h, tree height and stem volume to the standard
bulk density and standard contents of celluloses in
single tree.

Concerning with the relation of age of tree to the
standard bulk density and the standard contents of
cellulose, the following corrected exponential equa-
tion was adopted.

Y=K-—abt(k>0, a>0, 0<b<1, t=0, 1,2,3:... )

It was proved that the logistic curve given in
above equation agree very well with the exper.
imental results. '

In the relation of d-b+h, tree height, stem volume,
and age of tree to the total weight increment and
the total contents of celluloses in single tree, linear
equation of logarithmic expression is in comformity
with them.



