AR A BERIAR O W AL PE JTI2 DT

= Ak e FTOE T R - DU IR

Studies of the Productivity of Evergreen Broad Leaved Forests
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o E e (DBH) D (ecm)
Ak TR (Diameter at the living lowest branch) D,(cm)
it (Total height) H (m)
H:# T (Clear bole height) Hy; (m)
A HH (Volume) V (dm®)
itk F R (Dry weight) w (kg
B & (Standing crop) y (ton/ha, m3/
Wk b bbTiEs
i (Stem) 5
¥ (Branch) B
% (Leab) &
e (b i) (Woody shoot) TC
b B (Top) 54
@i/ & (Stem volume increment) 4V, (dm®/yr)

F/ris F/b B (Standing crop increment in terms of weight) 4y (ton/ha-yr)

Explanation of Marks in Figures
Castanopsis cuspidata stand (NO. 6) upper story
Castanopsis cuspidata stand (NO. 6) lower story
Castanopsis cuspidata stand (NO. 3)

Quercus phylliaeoides-Rapanaea neriiforia mixed stand
(upper story ; Quercus phylliaeoides)

Quercus phylliaeoides-Rapanaea neriiforia mixed stand
(lower story ; Rapanaea neriiforia)

Camellia japonica stand (NO. K-32)

Camellia japonica stand (NO. S-70)

Quercus spp. -Camellia japonica mixed stand
(upper story ; Quercus spp.)

Quercus spp.-Camellia japonica mixed stand

®@ OOX @[©m OrbkD

(lower story ; Camellia japonica)
Unpublished Data by Ogawa, H. et al.l®
Data by Tezuka, Y. et al.®
Data by Tadaki, Y. et al.¥
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Fig. 1 Allometric relations between (D2H) and stemdry weight (ws)
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Fig. 2 Allometric relations between(D?H)and stem
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Fig. 3 Allometric relations between stem dry
weight (ws) and stem volume (Vs)
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Castanopsis cuspidata stand
Quercus phylliraeoides- Rapanaea ™~
neriifolia mixed stand

|

10

Vs
(dm?) Querlcus s_pp.-Camel]ia
japonica mixed stand
Camellia japonica stand

D‘)
1 (em)

Fig. 4 Allometric relations between D?and stem volume (Vs)

Castanopsis cuspidata stand a o
. Quercus phylliracoides-Rapanaca neriifolia

(1) (upper story) mixed stand

H
H o (m) . (3) (upper story )
(m) = et
10 10 /D-r"'b‘“—m—'__
RO G ——
(2) (lower story) /ﬁ)ﬂ ‘ (4) (lower story )
A
a
D
: 1 10° (cm)
x
% -y X XK (5)
O]
D ] D
1 1 10 (cm) 1 10 (em)

- ia j i ixed stand . .
Quercus spp, -Camellia japonica mixe Camellia japonica stand

0.0943

eq. (=228 10,0654 eq.(3) ;=" 40,0043 eq.(5>§z(e)0
307
=5 H0.0714
ca =0 t0.006 e )= B 1015 i

Fig. 5 Allometric relations between D and H
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107
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Fig. 6 Allometric relations between stemdry weight (ws) and
leaf dry weight (wr)
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Fig. 8 Allometric relations between Hand clear bole length (Hs)
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Fig. 9 Allometric relations between stem dry weight (ws)and
branch dry weight (ws)
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Fig. 11 Allometric relations between stem volume (V

s )and annual
stem volume increment (AVs)
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Table 2. Standing Crop of aerial Shoots

e

sample | stand | Tree Basal | Mean I_l;g fgf}l : Stem | Branch vggggg Leaf |Top dry| Leaf Stem | Light | Note
area age density | area g;ag;ee;esx; of dry dry dry dry | weight| area | volume fi}égnc'
Plot number height an,:fel:; weight | weight ;V:;g:h t weight Yo index coeffi-
_ _ cient
0 D H ys yB |¥s+ym yr  |yretyn F s K
mxm yrs | No/ha | m®/ha cm m ton/ha | ton/ha | ton/ha | ton/ha | ton/ha m?/ha
6-A 20%x20 | Ca.40 | 12,500 | 46 — — 159 33 191 12 203 11. 305
lower story 7,800 5.9 27 59 12 34 15 24 17 2.1 23
upper story 4,700 | 40 11 10.8 147 29 176 10 186 8.6 282
6-B 20 x 20 | Ca. 40 10,100 | 46. — — 159 37 197 12. 209 10. 305
lower story 7,200 4.6 3.0 6.3 8.3 25 11 1.9 13 1.6 16
upper story 2,900 | 41. 14. 11.6 151 35 186 9.9 196 85 290
6-C 10x 20 | Ca. 40 7,400 | 52. — — 181 46 227 11. 239 9.7 | 347 0.37 *
lower story 4,450 3.7 3.3 4.8 7.4 2.2 19.6 15 bl 1.3 14
upper story 2,950 | 48. 15. 11.8 174 44 218 9.8 228 8.5 334
"E 6-D 10x 10 | Ca. 40 8,000 | 49. — — 157 31 188 9.9 198 85 301 0.37 *
g lower story 3,000 2.7 3.2 4.7 0.5 1.6 28l 1.1 3.1 0.9 1
B upper story 4,700 | 46. ale 11.0 156 30 186 8.8 | 195 7.6 299
3 i
S
§ 6-E 20 x 10 2,900 | 44. 14. BESE 1153 35 188 8.6 196 74 | 294
P
S
6-F 10x 10 3,100 | 27. 11. 10.8 91 16 107 5.1 112 4.4 175
7-G 20 x 10 3,150 | 27. ’ il 10.8 92 } 17 109 5.2 114 4.4 177
7-H 1.2x1.5 150,000 17 2.3 0.85 29 91t 38 6.4 44 5.5 56 0.69 +
\ 3-1 \ 10x 10 \ Ca. 12 \ 13,800 \ 18. 4.0 \ 6.2 33 84 41 6.0 47 5.2 63 0.67 *

89



40.
lower story 14,600 11. 3.1 5.7 34 6.1 40 2.8 43 2.7 40.
§ upper story 4,000 | 29. 9.6 9.6 137 31 168 6.0 174 4.2 150.
§~—§ 0-2 10 x 16.4| Ca. 80 17,100 | 49. — — 205 48. 253 12. ‘ 265 94 229. *
Qf;) lower story 13,400 | 16. 39 60 | 50 11. 61 44 | 65 44 | 5.
§§ upper story 3,700 33. 11. 9.7 155 38 193 74 201 9.1 170.
§! 0-3 10 x 9.8| Ca. 80 15,000 | 48. — — 211 43. 254 9.9 264 Vit 234. *
lower story 9,800 | 11. 3.7 6.0 33 6.7 39 2.8 42 2.8 39.
upper story 5,200 | 38. 9.6 9.6 178 37. 214 7.1 222 4.9 195.
K-32-1 10x9 | Ca.70 | 13,600 | 48. - — 173 48. 221 7.1 228 75 | 251 0.45 *
lower story 8,300 | 12. 4.3 7.2 37 79 45 2.3 47 1.4 53.
§ upper story 5,300 | 36. 9.2 9.9 136 40. 176 4.8 181 6.1 198.
.§¢U K-32-2 10x9 | Ca.70 5,500 | 41 — = 157 ' 49. 206 5.9 212 7.0 228. 0.45 *
X~ g lower story 1,200 29 5.6 8.2 9.7 2.7 12 0.7 I3 0.5 14.
L: upper story 4,300 | 38. 10.5 10.4 147 46. 193 5.2 198 6.6 214
&9 :
§§ K-32-3 5x5 | Ca.70 15,600 | 44. — — 155 37. 192 6.3 199 6.8 225. 0.45 *
E lower story 10,800 | 11. 3.6 6.5 32 6.2 39 2.0 41 1.4 46.
5} upper story 4,800 | 33. 9.3 10.0 123 31 154 4.3 158 ‘ 54 179
K-32-3 5x5 | Co.70 15,600 | 44. —_ — 153 39 192 6.4 198 6.2 221 * +
K-28-1 20x9 | Ca.70 4,400 | 33. 8.1 10.1 128 49 177 7.5 185 6.2 | 184 0.59 * +
] |
(% K-28-2 20x9 | Ca. 70 4,600 | 27. 8.7 10.0 101 43 144 7.1 152 l 56 | 145 0.59 *
M | l
E S-70-1 10x 8.7| Ca. 70 9,000 | 25. 5.9 84 85 24 109 5.3 114 3.7 122
S l
S-70-2 10x9 | Ca.70 4,300 | 33. 9.8 10.2 122 47 169 7.6 1 177 6.8 176 0.51 *

B

Stands where the sample trees were taken
+: Clear-felled stand (actually measured)

69



70

(ton!

50

ha)

1

107

Fig. 12 Relation between tree density ( p)and standing crop
of woody shoot (y,.)

(ton,

10

ha))

100

EOBERIZOVTH B (Fig. (13
5~12ton/ha FEE & 2 H ORI & 5
Wiz & 2 I, okt
REBERNTRDE, 2018k a3
WY — R4 SV BT S REH TR 11k

B RRY, 224 KT 10hafl
Witk b, ZoOMos 0T 7~8haf
Hiice > Tk b, WEFT TR VWbH
VB LS, EORETCHEL T
BRI X BERIFRITDENE
HTEERIFLTVS, 1
BHRIC & % 608 b B FLE 2 b h B b5,
OIFE B CIET D% A3 h Y,
Pohio THERBHERIZL T2 5L, 20
FIERIT D 7 < T B XS THARKIESH

(ZIRIE 8~10FFUE I 7 B O TIX RV
Mbh 3, E
Ll S OB v <+ i EOH
BIFiCH 5123 irb LY, ERIDE
WEBHTRICT 5 & X bicb i B Be
Table 2 © X 5 iz, £ FHIS
Vo SRS TRVOR, DE
BTHAIEC X 200, BIFEZ03OOMEIZ LS L OnRINTH BN, i - % - +Hin Ll
%#%%két,vﬁ#tvﬁmﬁwﬁﬂtx5@?@&§$tﬁbhéo 1
ZOMBEE TS OPREICL > TEShAT — 2 —%, 0o~y OHZOLTHDEs
ADD L 51z, 131¥6~11ton/ha OFLETH b SEIOMWEM E L { —FL TW5, -l
EEDDTYRVED) Tha, (LirLAfke L Tha LEIKD TR & 0w S
CIAENT W 1
BOBIZDOWTRDE, p~yn ¥H T b b LI, bhibh oML ZH)TikbE b ik
BEEE L, 2 A ORI DY I\ 7T T, 30~50ton/ha FREETH 578, T O 7 — # — & HA
T B 2 Ofliikd < 5VOET, BHiD 2 WSO PEBEIZ X > Thiz b > $ O Th Dl
ROSBHE X QR BiRmL, L d ZOBIE S SIcBhE b i< bobbhTnsL ) THE
UL OIS W EFT TR D D 2EIANIE BB LI EHFERS 2O TR BV, LB
Ha W FREID, WK y—a A 3 v 2 F ARk IR I L T o M iz < B |
%mﬁ%ﬁbfbéiﬁf%ém:RMW%%,ﬁ%&aw%ﬁﬁ%Bbhfbé@fmtv“
bhd, s
o Tys b yn LOKERSE, 0 ORI RATIFRO SV 0Fjpin ¢ AR
TW3L5Th3, |

P
+(/ha)

1 .
10° 10t 10

Fig. 13 Relation between tree density (P )and standing crop of leaves (y 1)
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Table 3. Dry matter production of aerial shoots in sample plots

¥

Dry weight | Dry weight | Dry weight [Dry weight of a
isntgrelngﬁl?ﬁ of stems, | of branches, of leaves, [erial shoots, roljuett- b
his o, produced | increased in| increased in mcg.eased in | P Clor e
Sample plot ¥y in this year| this year this year LI
ple p dys+dyp+
dyvs 4ys 4yp dyr, 4yr,
m?/ha.yr. | ton/ha. yr. | ton/ha. yr. | ton/ha. yr. | ton/ha. yr. | ton/ha. yr.
6-C 21. 11. K 0.55 14.5 31.
- lower story 0.81 0.42 0.025 0.021 0.47 2.7
= upper story 20. 10. 31 0.53 14. 28.
172}
g 6-D 18 94 Vo | 0.48 12 26.
§ lower story 0.59 0.31 0.025 0.015 0.35 1.9
N upper story 17. 9.1 21 0.47 12. 24.
N1
C |3 15. 77 23 1.3 11. \ 18.
3-J 21 11 3.2 1.9 16. ‘ 26.
0-1 8.4 74 2.1 0.54 10. 23.
lower story 3.8 3.2 0.7 0.29 4.2 79
§ upper siory 46 4.2 1.4 0.25 59 15.
T
g5 | 02 9.3 8.3 26 0.67 12. 28.
%i’é lower story 46 39 1.0 0.37 5.3 11.
§§ upper story 4.8 44 1.6 0.29 6.3 17,
K
S 0-3 9.2 8.2 25 0.58 11. 25.
lower story 3.2 2.7 0.7 0.25 3.6 75
upper story 6.1 515 1.8 0.33 Tl 18. 8 4
K-32-1 13. 9.0 0.33 0.039 9.4 20, « -
S lower story 2.7 i/ 0.03 0.012 1.8 5.2
%‘; upper story 1% 7.3 0.31 0.027 7.6 15.
)
S8 | K322 12 85 0.37 0.032 8.9 18.
S| lower story 059 0.41 0.012 0.0026 043 15
:_qﬁ) upper story 12. 8.1 0.36 0.029 8.5 16.
$=
1)
§ K-32-3 12. 8.4 0.25 0.036 8.7 18.
Q lower story 2.6 1.8 0.020 0.011 1.8 4.9
upper story 9.7 6.7 0.23 0.024 6.9 13.
. | K281 58 40 0.20 ‘ 0.027 | 42 15.
=T
TE| K2 50 3.4 0.19 l 0.023 ' 36 14.
N2
S| s702 6.0 42 0.21 | 0.027 } 44 16.
b,
% =T D*H~ws ORAREZE T, BRFAEL DAy, dyr 3RO BN 5,
Table 3 X b, HMOERIMKIBEEL LT L EVELERLTWEI Ehbrbd, 4
LD LDV Th S &, LORE 06ton/haryr LT Th b HEBOR TS 5T PR

DIl T By L7chso T 1EENF O AR CT/HERE & HHHEDRD b A, 3EEFER
KhEOML TORWELS SOk 3 EMbhd, L L o1 bk 35kt - 7HHE
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RESUME

The evergreen broad-leaved forest in Japan which is a dominant type widely distributed

sver the temperate zone was studied for their productivity of dry matter. The sample stands
were chosen from four types of forests;

A Castanopsis cuspidata stand, in Kumamoto Pref., in Oct. 1961.

A Quercus phillyraeoides-Rapanaea neriifolia mixed stand, in Kochi Pref., in Nov. 1962.
A Quercus spp.-Camellia japonica mixed stand, in Mie Pref., in Aug. 1963.

A Camellia japonica stand, in Mie Pref., in Aug. 1963.

In each stand, several sample plots were taken in order to measure the diameter at breast
height. Sample trees were seclected from the sample plots and at the ground level for further
nvestigation. The weight of the stem, the branches and the leaves were taken separately ; the
total length, the diameter at breast height also were measured. The annual increment of the
stem volume was enumerated by means of stem analysis.

Taking the allometric equation the stem weight into account, it seemed that a single reg-
fession  was applicable to the sample trees from the plots of the same type. On the other
‘;: those of the branch weight, leaf weight and annual increment varied widely. On closer
examination, these revealed the detachments of coefficent of the equation in accordance not
only to the varieties of types of the stands but also to the micro-habitat or stratification.
Utilizing the regression equation of allometry, the standing crop and the annual increment
of stem weight of the stands were estimated in terms of tons/ha and tons/ha/year. The
tanding crop of the stems of the forests, whose dominant tree height averaged 10 m were
ytimated to total as much as 150 tons/ha in the stands other than the camellia, where lower
estimate was obtained. Leaf weight ranged from 7 to 10 tons/ha.  There was found no reco-
mmizable difference between the types of forests.

Leaf area averaged 8 ha/ha in cases of those types of forests other than the camellia, where
he leaf-area was 2 ha/ha less than that of the others.

| Branch weight ranged from 10 to 40 tons/ha. Marked differences between the types of
orests were discernible.

The annual increment of stem weight was estimated at 10 tons/ha/year with the exception
4 tons/ha/year at the camellia stand. The annual increment of the above-ground parts of
the stands was estimated at about 25 tons/ha/year.

" Greater leaf amount and annual increment of weight were always found in the stands
of stratfied crown layers over that in the stand of single crown layers. The light extinction
ﬁ‘icient was 0.4 in the stratificed crown stand 0.6 in single crown stands.

Generally the evergreen broad-leaved forest seems to build a stratified crown and produ-
tivity of the dry matter of the stands of this type of forest is as great as that of artificially

faised Japanese cryptomeria stands.



