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Investigations on the Productivity of Japanese Fir (Abies firma Sieb. ef Zucc.)
and Hemlock (Tsuga Sieboldii Carr.) Stands in Kyoto University Forest
in WAKAYAMA
(I1) On the Mixed Stand of Japanese Fir and Hemlock
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stands.

Table 1. Results of measurement of sample
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Fig. 1. Compartment map of Kyoto University Forest
in WAKAYAMA.
(" : Sample stand in this report,
(O :in previous report,
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Fig. 2. Belt transect of sample stand in compartment-4
(5m in widthx20m in slope).

A : Abies firma, T : Tsuga Sieboldii
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Fig. 4. Allometric relations between stem (dry weight (ws) and volume (V)) and
diameter (30cm height above ground level (Do,s) and breast height (D,.3)).

log ws=1.2982 log Dy, 2 +1.5588------ (1) logws=1.2549 log Dy 2+1.7295::---- 2)
logV =1.3139 log Dy,32+1.8329:--+-- (3) logV =1.2727 log Dy, 5*+2. 0468------ @)
O : Abies firma x Tsuga Steboldii
These marks apply in Fig. 6,7,8,10,11,12, 13 and 14.

TOREFBREFARIC, ERERALRIRL,
EHRBERCHEERT (H,m) ¥z, BEERER IUBRHE L oMM ERBRE 9, 11KHO
BEAZ LNz TRDBER—S5 DLl otc, ThBOEGERII2ED L S IGEHUEI NS,

%3 logws=0.9135 log Do % H AL BLI8 +reeververuesteminmimisiitissis ittt (5)
log V' =0.9292 log D52 H+1. 8034 «eeveerersessursmiiiniiiiinieis it (6)
Y # log ws=0.9624 log Dy g2 H A1, 3210 +reerrererrsmsrmsimnsiseeneiis s @)
log V' =0.9584 log D52 H 1. 6359 c-eereeeverseeruenuininiiiiniiniinis ittt ()

Fl— BT AS OBRRBCERL <, GER—DOHRIERBE B ORI, Tihbb, £ &
Y HTILORR o I ERBRAE O, REOBCL2ETEEA LR, ZoBFRIX
Dy* HEB IO Dy H Fh2RACTLRIC L S EEarE bR, 2Dk 5 D*H L%E L
O BRI FE—BE TR & A KRG TR A DR Z R ED AT I X OE RS
DAXTRY, ABEOHEEIT —F =D, RF5 v a<VWOREEENLLREDHRTWS, K
—5 T 1 (R BHEHY TOREMRELBEALR Uo7y, Y FEeeainkE iy,
Dy 2-H 78 1000 (cm?-m) L hAkEEHELE I 0BERTLAMNTES, Lil, O Xk
BROER D VCOTHIERTERY, R—RECEBLL® I LY FTIOX3ER - R
BELRA-C LT, WMBEOBRBEECHED LR IHITT, WEERLEESOMERYRD S & K—
6 DX dicicd, Thbb, B—HEHETIXYNIEE L) IEENSL, FEOC L 9HKHTIRE
BgEIh T, YHTLREBRE, ws, V~D BECHEEICIZ LA EENR BRI -
RRL22b6T, BERTEML TERS LRI LIXY FOBEIHRV DT, PRPERE



134

of
10° o/
il
‘(:( 10*
7> /
x/ o
w X7 /
s 5y o . [}
(g) X7 (7) L
% Y
2 2 ;
4 X } U4
10 Oo//x /.; 10
PAd (6) x7
%7 3 7/
/” 10 4{
ld
Qrx T /*
8 ./x', x,7
’,’ x” ® v
8%, //x X 5
0/,% & % (em?)
o/, g~ %
/,’x L) /x
% x /./
4

O,x, 10

3
10 7 —F A
g 10 )}x
(1)
e_i oy

Oe L’ A
o.// .’o/
e, ///x
// o’ XX
X
& C/
s x
./ 7

10 10°  DoZH(en® m) 10° 10*

Fig. 5. Allometric relations between stem (dry weight (ws) and volume (V)) and

Dy 3%+ H. .

logws=0.9135 log Dy 52 H+1.5118--+(5) logV =0.9292 log D, 32« H -+ 1.8034---(6)

log ws=0.9624 log Dy 52+ H+1.3210-+(7) logV =0.9584 log Dy, 3%« H+1.6359--+(8)
O : Abies firma in compartment-4 @ : Abies firma in compartment-9
() : Abies firma in compartment-11 X : Tsuga Sieboldii in compartment-4
X : Tsuga Sieboldii in compartment-9

These markes apply in Fig. 9.
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Fig. 6. Relations of tree height (H) to diameter at breast
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Fig. 7. Allometric relation between branch dry weight
(wp) and diameter at breast height (D, ).
log wa=1.0947 log D, 2 +1.3878:cr ereereeeecrannnnn. )
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Fig. 8. Allometric relations between

leaf dry weight (wz) and
diameter (30 cm height above
ground level (D,.;) and bre-
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log wz=1.0572
log Do, 32+ 1.2504 -+ 10
log wr=1.0129
IOg D1,32+ 1. 3989 """ (1])
log wr=1.0599
log Dy, 324+ 1. 1151 -+ 19
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Fig. 9. Allometric relations between leaf dry weight (wr)

and diameter under the lowest living branch (Ds).
log wz=1.1223 log D2+ 1.5444 --erevveeeeeienies 19
log wr=1.1223 log Dp2+1.3485 -cvrerverennnnnens (15
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Fig. 11. Allometric relations between dry weight of new
leaves (wzn~) and diameter under the lowest

living branch (Dg).
log win=1.2180 log Dg2+0. 4666
log wrn=1.2096 log Dg%+0.3306
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Table 2. Biomass of mixed stands of Japanese fir and hemlock per hectare.

Tree Number |Total Stem Stem Branch Leaf New leaf
Stands ) of basal area |dry weight |volume dry weight |dry weight |dry weight

species iree (m?) (ton) (m*) (ton) (ton) {ton)

Abies

firma 941 32.87 75.43 6.13 4.00 0.51
A |Tsuge 1 153 35.73 81.19 7.25 3.74 0.60

Sieboldii

Total 2471 26.20 68.60 156.62 13.38 7.74 1.11

Abies

firma 709 100.83 | 239.46 13.89 7.84 1.23
B |8 | 1286 88.29 205.67 14.41 6.72 1.23

Sieboldii

Total 1995 47.72 189.12 445.13 28.30 14.56 2.46
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Résumé

This report deals with some investigations on the forest prduction of natural Japanese fir (Abies firma
Sieb. et Zucc.) and Japanese hemlock (T'suga Sieboldii Carr.) in Kyoto University forest in WAKAY-
AMA (Lat. 30°04'N, Long. 135° 30" E, Alt. 500~1,200 m). As the continuation .of the previous report,
the investigations were carried out in compartment-4 of Kyoto University forest in August, 1967 and
1968.

The investigated area of compartment-4 was a mixed stand consisting of only Japanese fir and
hemlock, there are canopies of fir and hemlock over 30cm at DBH, in over story of forest crown, and
about 20cm and below in middle and under stories (Fig. 2).

The average relative light intensity under the forest crown in the sample stand showed about 2.7%
of full day light, with the average including sun-fleck (Fig. 3).

Each allometric relation of the stem dry weight (ws, g), the stem volume (V, cm?®), the branch dry
weight. (wa, g), the leaf dry weight (wr, g) and new-leaf dry weight (wr~, g) to the diameter (Dg,scm:
at 30 cm height above ground, D, scm: DBH and Dgcm: under the lowest living branch) was as follows;

logws =1.2982 log D, s2+1.5588 (fir and hemlock)
logws =1.2549 log D, ¢+1.7295 (fir and hemlock)
logV =1.3139 log D, ;2+1.8329 (fir and hemlock)
logV' =1.2727 log D,.s2+2. 0468 (fir and hemlock)
logws =0.9135 log Dy s2- H+1.5118 (ﬁr) ........................................................................
logV  =0.9292 log Dy, g+ H+1.8034 (fir) +eereerereresrersuemserareetintmmsraine st essenns
logws =0.9624 log Dy.s?- H+1.3210 (hemlock) rereeresrerrsrereieionaiimemmiiiiininieeicie.
logV =(. 9584 log Dy, 4% H+1.6359 (hemlock) ...............................................................
logws =1.0947 log D, ;2+1.3878 (fir and hemlock)
logwr =1.0572 log Dy s2+1. 2504 (L) +reveesemnernssmeensintien st ar et
1og Wz —1.0129 1og Dy g +1.3989  (fiL) worereerressmressressnsesssssssssssssssnssnsssssas s s ensassssssns
logwz =1.0599 log Dy g2-+1. 1151 (hemlock) wererreeeereremeereseninen i
log wr =1.0160 log D, #+1.2711 (hemlock) ...............................................................
logwy =1.1223 log D2 +1.5444  (fir) seeeeresreraesseeemnesomsiemnnses e et se et st srn e
logwr =1.1223 log Dp? +1.3485 (hemlock) =»esersrrmermnnmsnmreraeireeteeniiie et
logwrn=1.1244 log D, 5*+0.2382 (fir and hemlock)
log wrn=1.2180 log Dg” +0.4666  (fir) «--ersvereesesreassrenimintentae sttt e
logwrn=1.2096 log Dp? +0.3306  (hemlock) «--seeerrermsreerseremininiiniiii e

It seems that there is a difference between Japanese fir and hemloek in some allometric relations.

~ In the relations between leaf weight and branch weight, there appears a difference between Japanese
fir and hemlock (Fig. 12).

The dry weight of new leaf of Japanese fir was 6.7~15.0% (10.0% average) of total leaf weight and
the new leaf of Japanese hemlock was 5.7~17.1% (13.1% average) of total leaf weight.

In the mixed stand of Japanese fir and hemlock in WAKAYAMA, the stem volume per hectare was
estimated at about 445 m®, and the dry weight of stems at about 189 tons, branches at about 28 tons,
foliage at about 15 tons and new leaves at about 2.5 tons respectively (Table 2).

The net production of the mixed stand of Japanese‘ fir and hemlock was estimated at about 20 tons
per hectare per year and the current annual increment of stem dry weight was estimated at about 11 tons

per hectare in the sample stand.



