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yA= Larix Gmelini LEDES.

FFE=Y Abies Mayriana M1yaBL et Kunpo.

sy vavhT=Y Larix leptolepis GORD.
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YT A Fraxinus mandshurica Rupn.

F e Populus Maximowiczii A. HENRy.
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i = m 19.9 17.2 144 185 16,9 149  19.1 17.3
B oE s m 9.0  10.4 10.3 8.8  11.7 10.6‘ 15.0 13.8
B oE R % J : i |
oo m 9.0 6.4 5.3 5.2 7.2 5.5’ |
& B 5 m — — 10.2 9.9
e om m — — 4.0 2.2
By R fm | 0.7052 ' 0.3413 | 0.1033 0.5355 | 0.3335 | 0.1157 ‘ 0.3358 . 0.1643
o b fm . 0.6371 0.3087 | 0.0915 | 0.4971 ‘ 0.3074 | 0.1005 ’ 0.2976 | 0.1433
ok X % . 10.7  10.6 . 12,9 7.7 8.5 15.1 12.8 14.7
BE 4 # B fm 1 0.0425 0.0130 0.0036 0.0308 i 0.0118 | 0.0055 — | —
K & £ % 6.0 3.8 3.4 5.7 . 3.5 4.7 — —

*1 B RBRHESIEC L 5.



R EDIARESFAORIIE (5118 (i — 39 —
Table 2. (&R Dn OILRDEGLNR O DOEKES
m@’;Llj%i;jvléiz?i—;ﬂ:f‘rp
[ | BF=Y Fve = v X%
om AR % KB % BB Y% EK % AR % AR % KR % KK %
~ 5.4 7' 3.2 1 !
5.5~10.4 7232.4 |
10.5~15.4 77.0 5 4.9 8940.0 3 3.0 "6 216 2] 4.2
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Y N N S S KR
s TR«
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. EETHIEATS o #ﬁmﬂﬁﬂvf L EED
w SIS i T bs CL I&Xﬁ&
cn 1 % | % | e | % % % l % % ES
~15.4 ' 28.5 28.5 | 7
15.5~20.4 | 29.0 3.2 xgi 48.3 wa’ 3.2 31
20.5~25.4 | 31.9 2.1 | 34.0  40.5 40.5 | 4.2 2.1 47
25.5~30.4 ‘ 42.8 | 214 | 642 214 | 143 3.7 | 7.1 14
30.5~35.4 ! 1
# | 3.0 | 5.0 ; 35.0 | 39.0 2.0 | 4l1.9 I 3.0 2.0 100
(b) FF=VY
BOEHIHIBERDORE S DR L (AL DTE, ZOETLR 2T D, Jhutianl
Table 8. WOk ERMEEI (F K<)
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i %
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~15.4 ‘ | 2070 20.0 | 60.0 20.0 \ 5
15.5~20.4 16.6 ‘ 16.6 | 5.5 22.2 55.5 , 16.6 ' 5.5 | 18
20.5~25.4 | 46,1 5.1151.2 153 7.6 ‘10.2 5.1 69.2 12.8 5.1 39
25.5~30.4  40.6 | 3.1; 43.7 1 18.7  28.1 3.1 | 46.8 18.7 | 9.4 32
30.5~35.4  55.5 ''55.5 | f1na 88.8 11.1 L9
2 37.8 2.9 51.4 15.5 5.8 103

2.9 140.7 13.5 16.5 | 4.8
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THIRD L DIL 15em DT O NS GERDO L ZA12%<, ZORED L = HLISTIZ VI B2 > T
WAHH DL NLEERL DRSO T D,

BOSNMGLALND L DIXEKD 16.5% [ZHLATL20, T"HOILTHT L DEE T2 DLbT
233% 2T EFiou, BEIZEBTIKEESY LTV 50, BROPMI VL OTIRASERA> > ELLT
DS\ DY, A le H A s (Table 8).

(c) ¥F5=

TROLDNERD 36% K ITIDS bREbLNHL IR DOT3E DI 24% <HLWT LI
15cm LITF D4 DIt 2 DELHID L DHRZL (31% V). RSB L SRAADTN S 2 & h
HNEPSHELPCALDLND L DRELARDOL DL, TbPRDLOLFIZ%HBLHE. hb
DRFLEER L DRFRILSD T H HE BT (Table 9),

Table 9.  BoOnfcb iR (vFX %)

® 0 o b x Bl omo#® |
= T ¥ A r ' a|ﬁﬁ%§ﬁ

g BroxBERL g s BEPE gL B E R B

L The 2T T Gunes SiMhes F |
a % % % | % % % % % % &
~15.4] 6.2 21.2 6.2 6.2 | 25.0 . 16
15.5~20.4 11.7  23.5 2.9 2.9 34
20.5~25.4 6.6  20.0 6.6 | 15
25.5~30.4 — | 5
50.5~35.4 75.0  25.0 25.0 25.0 4
B8 12.1 24.3 2.7 2.7 2 1.3 5.4 74

@ ¥ v

FabNZT L DBOM 7L PRIEL TU W DIXERD N E DL EICH WL HTHD, TDO7 L
PREBELTOHLDILEED 35% bW T, AL LENNADTVDZ ENSREIbAREDBNS
DM 13% CHWVILKEOTU D . BHhNORETHAH LD LSO LNFREUSHWT, B
X BHLACIESHE BA T (Table 10).

Tzble 1. % H 1 (¥Fw)

. A }

| % B n o
B Bowmc SERck HNCCE o e, DN
# - 5B DTB . b - o
cm | % % % } % % ; K
~15.4 ' 50.0 30.0 ! 100.0 | 2
15.5~20.4 |  50.C ! 50.0 50.0 2
20.5~25.4 12.5 12.5 25.0 50.0 50.0 | 8
25.5~30.4 s a1.1 17.6 . 64.5 3.2 | 7
30.5~35.4 | 31.3 a1 4 55.5 i 9
35.5~ i 50.0 ‘ 50.0 50.0 | 10
& | 8.3 35.4 12.5 56.2 43.7 48
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Table 11. D h T b L REE & L (.r-}-«r‘?)

w0 b b i #E &= ‘ FI’ Hn.
- LT ————— ‘wf{mﬁw G T
a9 % ; ThBH| " N THBHHE (DVEL
o % %% %[ %% % % % % %
~ 5.4 28.5 28’5 ‘ 2| 7
5.5~10.4 { .21 2.7 | 16.6 5.5 20.8. L1327 138 72
10.5~15.4 5.6 1.1 15.7 IR 3.3 6.7 26,9 89
15.5~20.4 2.0 | ‘ ‘ 1 ‘ 8.3 22.9 33.3| 48
20.5~ | ) i i | ! 166 16.6 m&‘ 6
# 12.6 22| 81 4.0 9.0 234 222

g
(o)
[N
w

PR DRSS, FREERIEERS 10% M ETIRGERDOPIVEDICEL SO T .
COEFT 20% Wk L SR g Tk h Tuwirid e bigaoictb O kb bith . HL
1L YR IES A CHEEE OO IUL FRFEL TV LD, BHOKE L ODETOHGPRE b
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Table 12. BOM b ERBEWE (vvvavhi=y)
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! | . #®
| BAERTHD WAMOTLS %k%zﬂ&% ‘ ez
= DI C g ﬁﬁm ; TipC R EED | dER —_—
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@ B 5T TH3| Y w5
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~15.4| ? : o
15.5~20.4] 16.6 | 16.6 | 33.3 | 50. 0 50.0 16.6.. | L6
20.5~25.4 31.8 | 9. !40.9 a7 .71 25 6.8, ‘ 9.0 45 _
25.5~30.4, 36.0 | 12.0 | 48.0 | 40. 0] 4.0 440 28,0 4.0 8.0 25
30.5~ | ‘ | 50.0 50.0 '1oo 0 i 1 50.0 | e
B 811103 415 | 45.4| 1.2|46.7 | 28.5 6.4 9.0 7

A=Y ERELI, BHREETHE DL VEOTWEE O2%L, HlHd DIERDOREL D
WCHHRE D & DIXEER D/ &\ DTS\, JEE e DIXHTHEL, BlOKEW O & - OffiFE:
X2EhHbbhT< %, HEIAITAIICSH S TCTIRI D DL DIARD 1% <CbWwicT ¥
e, FARREDLI VBB T TE Y, BREDLOF XIXRMLO/PI N DICEH . HE L HEEIR e
D% ERD 13% <BWZE XA TS (Table 12),
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EHD 80% IR X 5L ONFEETHE TORCIART, HWBOLOTEHOM>T-Bh DM 12%, 1§
HODLD22% Huwdhb. BEHTHETOES DEEHORENLDIFEE L, HEBOL DI 15om
LITORHDO/NE NS DI Z DIERD S,

FRRBLREDIIESELSDLHOHNTE D, BEDOF XL SROADTL B LONS
WHABOF XIIFERCEEL T T ERPADTH B E ) DA ED B TR Lad bt

BOULFREIS S D2 70% by, BIRSF XIS D 2o Tw 530 22% <hu, BIEOMY
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Table 13. BOMcb EREEFEN (Fvvavbve)

B o0 o b : x =8 E oM
DI waoTs  BEHLLNBFXLER |y le o gy
@ AT BLrETRRELCY wﬁgggi -
o 7 7 %| % l A % % % %
~15.4 33.3| 33.3 33.3 33.3 33.3 | 33.3 3
15.5~20.4 75.6! 13.5 2.7 16.2 i 13.5 2.7 10.8 10.8 18.9 37
20.5~25.4 | 84.6| 11.5 | 1.9| 13.4 |15.3| 3.5 7.6 7.6 17.3 52
25.5~30.4 | 87.5 | ‘ 12.5 I 2s5.0 50.0 8
35.4~ 100.0 ‘ w 100.0 i 100.00 1
= 80.1l 11.8 ' .ol 13.8 l 13.8 | 2.9 1.8 89| 2170 101

PHUB LS THWILZE LTV 2305 9% < by o7 (Table 13),

(h) Arwv—7=v

B @EEe b DA 27%, HEE 31%, ZXOLDNT7% B WT, @E S DX 25em L EDERHEO
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DH 14% HWTHROH2T WD EDODIFE 5 BBV AMEI D Db D iEnDEHEC  SRTinie h %<
o T\W 5

FRRBL D BREDLICSEHHONTHT, BICE 6% < BUWREhICIE 21% <HLTIORED
DFZD5HBTE5% <HBVDHEDICL INBIDTNWE LS THE. BLHIEEDCF AL &
b Z OMERG O Th o (Table 14),

Table 14. BOMNCHLERE (Abw~7=Y)

~ I N Y B | B
BAVAETH S BHEHOT 3 BbbbhaF L {Zh
I : ! HE D TE D w0
N B QTﬁWQﬁébL#ziﬁ %ﬁbﬁﬁﬁ
{/:% : ii—rﬁ‘&z) iﬁ' OTM\’C&)Z} ;‘ﬂ‘ g)‘é ‘Xﬁﬁ)"#xﬁﬁ)o &l BV
B %) %) BB <2 h
B : : i | TWw5
em i % % % %| % % % % % %l %! %| K
~20.4 | 6.2 6.2 | 18.7 18.7 | 6.2 12.5 6.2 6.2 6.2 16
20.5~25.4 | 11.5 11.5 1 30.7 | 23.0 53.8! 7.6 7.6 19.2 3.8 11.5| 26
25.5~30.4 | 45.4 | 4.5 49.9 | 27.2 12720 4.5 4.5 9.0 22
30.5~35.4 | 30.4 | 4.3 |34.7 | 4.3117.321.7 8.6 4.3'13.0 13.0 23
35.5~ 22.2 | 11.1 | 33.3 | 22.2 122.2] 11.1 44.4 b1 9
& 23,9 3.1 27.0|17.7|13.5 31.2 7.2 6.2°15.6 5.2 5.2 96

3. EBHMoHopbb -

= DIERHOEBEAR & FHERD D 2 5 A EEROA 15 2m = & Ol L ERT ofllE
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e, Fv, =V =Y, ¥YFEE, vyvavhIivy, HFBERTCIALe -7y, Fv, =V<Y,
YyvavhIwY, Fvvavive, FE<Y, ¥FEE, YAV TEBRTEEFFRTLLLT
ALw=TwYD ¢ RRLPELROTUE, FFw YLy A< Y TIREERD o hIvFRr
FHBRTEDILDIRELLD, WEDOBAWIILIDOTRDAZTYEFNNL D BADTLB L5 TH D,

i) BoIPRIC &L BBEAL .
HTFH e WBH I EDHOZoDMG TROFIEL 2D F7 v E % LT ¢ OBLDOLrREL
5T (Table 19), ZOE(LD 5 LTHE b LRI\ 2 E(LDO LA 7 AD L 5 KRB TLHL
THB L,

HELMDOL O ELAE........ A, BLIPXw..L a
BT v B, 7 b
B H v C, 7 c

Tabie 19. r@ﬁ’;u:l%@%iﬁ‘w
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"o & 7}'.) # B .T # i3]

'M ¢ n M ¢ a M ¢ oa

ﬁﬁ i R kg/ m 350 25 28 348 27 9 330 16 60
y o4 = A 166 156 105 169 100 100 .
#,ﬁﬂji R kgyfn7 569 51 27 443 63 98 415 65 12
I 137 78 107 97 100 100 |
(o {R ka fn1 328 34 24 310 17 76 317 18 40
LF = { AN 104 189 98 94 100 100
' R kg/fn7x 387 63 24 22 31 20338 21, 8
114 300 95 148 100 100 |
R kg{fnz 500 49 28 573 24 116 625 10 8
55 1/
v =y - {f”g‘”*{ Y% 80 490 92 240 100 1C0
' ’ gomxoe|R kg/fm 502 46 24 544 47 98 579 19| 12
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FLEA ol/
P @””{” % 85 89 &8 1 100 100
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&0 i
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103 205 104 232 100 100
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o
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102 71 ) 28 100 100
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CEIED Ui Z b bit T B Lo T, S0L 5 ROED x4 7L EOEIT L 2TH
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ZTOHTIRF IR LRV L 5k b 5.
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ZRTIDL 5 R OPFDO LD Ik ZOEANIL 01D, Fboke) LTV AT #2oTa
% & Fig. 37 & Fig. 38 OEEXSOMEBER DRGNS b, O~ OEICHT 2 BLx &
HbLTWTE, TONXRDFEEDIL DAL E I VI EAA DT AL LT, by 55 FE
B LTWADD S bbb 2 Lt b,

FNTINHLDOHET R OB DH LTV 25 & ZARRDINCEAZTHBE L, R DHFHEO LI
THROTHNEL LA IeoT B 247 AR, HBOTEIEL ERAEG 21 7., .. BH&
Wb bitd, ILRIDISD XA 7T R OHTHOELESED L 5 ICH,
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Forest-biological Studies on Wood Quality. (Report 11)
On the growth of wood quality of the afforested trees at Nopporo
district in Hokkaido.
Takeshi KANO

(Résumé)

In this paper we described the results of the observations about the wood quality of
planted trees and the productivity of the afforested land at Nopporo district in Hokkaido.
An inquiry was made thereto on several species of trees, such as Todo-fir (Abies Mayriana
MiyABE et Kuno), Ezo-spruce (Picea ezoensis CARR.), Norway-spruce (Picea excelsa LINK.),
Japanese larch (Larix leptolepis Gorpox), Kurile larch (Larix Gmelini LEDES.), Strobe pine
(Pinus Strobus L.), Yachidamo (Fraxinus manshurica Rurr.), Doro (Populus Maximowiczii
A. HEXRY).

In Hokkaido some of these species have frequently been planted up to this time, and
the others will no doubt come into discussion in future as to whether they are suitable or
not for the species of plantation in this district. Further, there have been many questions
about the economicacl effect of productive capacity in planted trees afforested in such cool
and unfavorable conditions as exist in Hokkaido.

So we attempted to prepare some data about the wood quality and the productivity in
this district, that is comparable to those of other districts, and the results obtained are
grouped as follows:

I. On the external appearance and the wood fehler in the stem of standing trees
grown in this district of research.

II. On the characteristic properties and their variations of the wood quality, such as
the width of annual rings, summer wood percentage and the bulk-density of wood.

Ti. On their variations, in which an attempt has been made to divide into two those
that were influenced by the growth conditions and the species of trees.

Iv. On the volumetric and weight growth of this forest.

The results obtained by these observation are as follows:

On the external appearance and the wood fehler in the stem of standing trees:

1. Generally speaking, the straighter the stem of standing trees is, the longer is the
clear length under the tree crown.

2. The number of standing trees with straight stems is fewer than those with curved
stems except in the case of the Todo-fir and Norway-spruce.

3. On bhoth of the iarch species (Larix leptolepis and Larix Gmelini), the form of
stems are distinctly either straight or curved.

4. The upper parts of stems of standing trees are more scarred than the lower (foot)
parts of them except in one pine species (Pinus Strobus).

5. One of the larch species (Larix leptolepis) scars most easily....about 35 percent
of such standing trees are scarred....but another of this species (Larix Gmelini) is not so
easily scarred,....only about 2 percent of them are scarred.

6. On the stems of trees of Norway-spruce and Strobe pine, a little pocket rot was
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found on the foot of them, but except in these two species, it is not distinctly discernable
from the external appearance.

7. Frost shake occurs in both the Todo-fir and Doro (Populus maximowiczii). It
reaches about 3 percent of the number of standing trees in the Todo-fir, and about 56
percent in the Doro.

On the characteristic properties of the wood quality, such as the width of annual
rings, summer wood percent and the bulk-density of wood:

8. The variation of tendencies by the combinations of the frequency of annual ring
width and the difference of growing conditions between the dominant trees and the inferior
are shown in Fig. 1~7 in this report.

It is noticed in these figures that there are limits of annual ring widths, meaning the
limited variation by the difference of growing condition between the dominant trees and
the inferior. These are 1.5mm for Japanese larch (Larix leptolepis) and Norway-spruce;
2.0mm for Kurile larch (Larix Gmzlini) and Yachidamo (Fraxinus mandshrica); and 3.0 mm
for Todo-fir and Strobe pine.

9. Dividing the stem of standing trees into three parts....the part of stem with tree
crown, the part of stem with clear length under tree crown, and the part of 0.0 msm height
above the ground,....the broad ring-width is more frequent in the part of stem with tree
crown for Todo-fir, Ezo-Spruce and Strobe pine, and the narrow ring-width in the part of
0.0 m height above the ground.

On the other hand, for both of the larch species (Larix leptolepis and Larix Gmelini)
and Yachidamo (Fraxinus mandshurica), the broad ring-width is more frequent in the part
of 0.0 mm height above the ground and the narrow one in the part with tree crown.

In Norway-Spruce it appears in the former way when it is the dominant tree, but in
the latter way when it occurs in the inferior.

10. The decreasing degree of ring-width in the upper parts of the stems is not so large
as that of ring-width in the lower parts of them, but in Norway-spruce and Ezo-spruce
only it is larger in the upper parts of the stems than in the lower parts of them.

11. The inferior trees in this afforested land are in the main similar to the normal
grown trees in natural forets, as has already been described in former reports; but as
regards dominant trees in the natural forest, they are not so prevalent as to be comparable
with the dominant trees in the afforested land.

The ring-width above 1.5—2.0 mm is as frequent in the inferior trees in the afforested
land as to be compared with the suppressed in the natural forest, and the ring-width above
4.0 mm is as frequent in the dominant trees in the afforested land as in the normal grown
trees in the natural forest.

12. Drawing the frequency curves of summer wood percent as they appear in each
width of annual ring, and combining the points of equal frequency value, that is, below 1%,
10%, and 20% of the distribution of the frequency of summer wood percent, the area of
this figure in which summer wood percent is distributed will show the variations of the
characteristics of frequency of ring-width and summer wood percent. The dimensions of
this area are shown in Table 18.

13. The frequency of summer wood percent at the same width of annual ring appears
at a higher grade of summer wood percent in the inferior trees of Larix Gmelini than in

the dominant trees of this species; but on the other hand, it appears at a lower grade of
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summer wood percent in the inferior trees of Fraxinus mandshurica, Pinus Strobus and
Picea excelsa than in the dominant trees, whereas there is no distinct difference between
the inferior and the dominant trees of Abies Mayriana and Larix leptolepis.

14. Defining the value of this figure as applying to the afforested trees as 100, the
value of natural forest described in our former report comes to 540—560, so it is ncticed
that the variations of the planted trees are smaller than those of the natural trees.

15. The summer wood percentages of Larix leptolepis are more frequent at the higher
grade than those of Larix Gmelini.

16. For the broad-leaved trees, such as Fraxinus mandshurica and Populus maximowiczii
and for the needle-leaved trees, such as Larix leptolepis and Pinus Strobus, the bulk-density
of the dominant trees is larger than that of the inferior trees, but for the other needle-
leaved trees, such as Larix Gmelini, Abies Mayriana, Picea ezoensis and Picea excelsa, the
bulk-density of the dominant trees is not larger than the inferior.

17. The bulk-density at the stem with the tree crown is at maximum, and it decreases
towards the foot of stem for both of the larch species (Larix leptolepis and Larix Gmelini).
But on the contrary, it is at minimum and increases towards the foot of stem for both of
the broad-leaved trees, such as Fraxinus mandshurica and Populus maximowiczii. Aund for
both of the Picea species, such as Picea exczlsa and Picea ezoensis, it transforms in the
former way in the case of inferior trees, and in the latter way in the case of dominant
trees.

18. Inquiring into the relation between the distributing ways of the bulk-density in
the stem of trees and the ages of trees, it seems apparent that nearly the same transformation
in the distribution of bulk-density occurs at the very same period of tree age for both of
the broad- cor needle-leaved trees.

19. For the needle-leaved trees, the weightier wood distributes at the foot of stems
and the lighter one at the upper parts of them; but for the broad-leaved trees, on the cont-
rary, the lighter one is at the foot and the weightier one at the upper parts of stems.

20. The relations between the bulk-density and the ring-width in connection with the
percent of summer wood are shown in Fig. 41~45. In these figures the bulk-density is
given as the convex curves to the ring-width, so when the ring-width is narrow, the high
percent of summer wood appears more frequently, and when broad, the low percent of summer
wood appears more frequently. And this transformation of summer wood percent seems to
be a radial change against this convex curve, indicating the relation between bulk-deusity
and the ring-width. And yet, when the ring-width is narrow, the variations of the bulk-
density increase rapidly according to the decrease of ring-width, and when the ring-width
widens a little, decreases gradually according to the increase of ring-width. So we can
conclude from the forms of these variations that the relations between bulk-density and the
ring-width are not always given as the uniform types on account of the mathematical mean,
for they are different by the variations of the frequency of ring-width and summer wood
percent in sample materials.

21. We can not yet find the relations between the bulk-density and the ring-width in
regard to the sample of Ezo-Spruce and both of the broad-leaved trees such as Fraxinus
mandshurica and Populus maximowiczii.

Increment of this researched stand:

22. Inquiring into the average annual productivity per 0.1 /e in volume of these
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afforested trees, it amounts to 1.27 m® in Strobe-pine, 1.02#° in Todo-fir, 0.81 #* in Doro
(Populus maximowiczii), etc., but in weight 351 kg in Strobe-pine, 328 kg in Todo-fir, 294 kg
in Kurile larch (Larix Gmelini), etc.

So it can be seen that Strobe-pine has the maximum increment both of volume and
weight, but the other species have not always an equal order of velume and weight incre-
ment. And the average annual produce per 0.1 ha. of Stiobe-pine amounts in volume to 124%
and in weight to 107% of that of Todo-fir, which is the native species in this district, but
the other species are always smaller than Todo-fir in both the volume and weight incre-
ment.

23. Among each species, the average annual produce per 0.1 ka. of Larix Gmelini is
larger than that of Larix leptolepis in both volume and weight.

24. The annual growth curves of Todo-fir and Strobe-pine are now increasing at the
time of about 40 years age of trees, but is decreasing at the time of about 20~25 years age

of trees for those of larch species (Larix Gmelini).
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