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Some Discussions on Dry-Matter Production of Young Stands of
Cryptomeria japonica D. Don with Excessively High Stand Density*

Hideki Sarro, Isamu YaMapA and Tsunahide SHIDEI
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Fig. 1. Frequency of tree height in the young stands

of Cryptomeria japonica with excessively high
stand density (Tokuyama Stand).
For further data see Table 1.
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Fig. 2. Crown depth diagram and H-Hp relation®

in Tokuyama Stand.

C. C.; Crown curve, H. C.; Height curve. The
stand of Plot 1 formed two layers at the border
of 4.5m high, but that of Plot 2 is single and the
height of the lowest living branch is from 1.75
to 2.75 m.
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Fig. 3. Allometric relations between tree height (H) and
stem diameter at the ground level (D;) (Tokuyama
Stand). V; Dead tree
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Fig. 4. Allometric relations between (square of DBH ) X (tree height) and stem volume

(Vs), Vs and stem dry weight (ws), and (square of stem diameter at 1/10 tree
height) x (tree height) and V.
@®: Tokuyama Stand, Plot 1

O: — — , Plot2
X+ Ichishi Stand
log V=0.898log D’H—1.0782 ... .. ... .. ..... Eq. 4
wg=0460Vs Eq. 5
Vs=0.042 (D} H) e Eq.7

Vs(dm®), D?H & D} ,H{cm?*m), ws(kg)

D}  H—Vg allometry in Tokuyama and Ichishi Stand with high density (o=
40,000—100,000 No./ha) agrees well with thz;g of Cryptomeria Plantations in
Japan. The varieties of stem form by depending on p are negligible small,
namely it may be only described on the differences of stem taper. For further
explanations see Fig. 13. Vg is approximately proportional to wy irrespective of
the differences of tree sizes. The ratio of wg/V g (0.46 kg/dm?) is generally larger
than the average valu‘e) (0.35 kg/dm?) in Cryptomeria Plantations.

logws=0.898 log D* H—1.4047 (6)
ws(kg), D?H(cm®m)
R LN D,
BEO1EE TR 28HEE (Do) b DI H %3 &», 20 D} H Ll oMEg,
Fig. 4 0 & 5T, A1 O ERE 6N 5o
Vs=0.042(D3  H) (7
Vs(dm®), Dj,H(cm®m)
ﬁ*%ﬁﬁ%<,Hﬂ%ﬁum%:zaﬁﬁfzt:@%mm,4k$éﬁ%§£ﬂm~t@b
DEMBETOARKOBRTHONIBERE—H Lo T2bb, WhWIBBRIAEEIIEE
Aezﬁén&m:a&ﬁyfmf,ﬁ@%u%@mbﬁwﬁmfﬁén,mﬂ%kﬁﬂ%eé
DDHENTEDLODTNINWI EEFEMT TS,
Wiz, HEHE (w) LREBEORRE, AHEGSRALTVS L LT EREERD. Fig.5 0
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Ws-W,

Dry Weight of Leaf (iU )

Fig. 5. Allometric relations between leaf dry weight (w;) and stem HB104E L EO BHIEY
dry weight (wg), am.:l root dry weight (wp) and ws. A, ) A % b T E
For symbols sce Fig. 4. > it .
w,=0.31 wg (Tokuyama Stand, Plot 1).. ... . Eq. 8 Vo ZHRAFOELED
w, =046 ws ( — —, Plot2)...... Eq. 9 RO FIZI—E35 5
w;=0.58 ws  (Ichishi Stand)  ...... Eq. 10 A5,
wy(kg), ws(kg)
D
we=0.255 ws (Tokuyama Stand, Plot 1)...... Eq. 11 Mz A& LR
wp=0.350 wg ( — —, Plot2)...... Eq. 12 EOROBRKEH BB,
wp(kg), ws(kg) ws LA ERE (Wso) D
wy, and wg is approximately proportional wg respectively. B1% % Fig. 6 125730
These regressions differ markedly among the stands of Plot 1 N .
and Plot 2. But wg-w; allometry in Plot 1 obtained from LR ¢ @T@ﬁ: (I T2
the regressions of wg-w;, and wg-wp is almost same as that in BOGERBD LN LD
Plot 2. 77 BY 1/2 DfEKICOW

TH, REWREKITE wso
REWEDD D L, BEEIEEITKE V.
WEE (ws) & ws OWFETR, HHXIZIZHMAL T3 Fig. 5)
wr=0.255 ws (%1}, Plot1) an
wr=0.350ws ( » , Plot2) 12)
wrkg), wskg)
ZDX 5T Plot C4rlET 50 we—w, BIGETIAE Plot ITX28VRIZLEAERLONE VL, TH
2@ ©RE Q) A2)Rd b, we=Apw, BHED Az HEitHE+ 25 L, Plotl T 0.82, Plot 2
TO.76 TIRIE—HT LI ELDLIDD S, we & w, Xid wy L OMBRICHMEITEELFKECD
EREZLOLNLY, MEO BB VL BHEBNEETHZ, MEEE BTHOKIE Plot 1 48
0.19,Plot 2 12 0.24 T % 5,
RER (Vi) & Vs ORI,
Vea=0.135 Vs (#ili Phot1 & 2) 13)
Vea=0.155Vy (—#&) (14)
Vpa(dm?), V(dm3)
BRI > TROLBERBERER (dw,) & w, BRI, Fig. 7 0@, EgELI%ED
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DAL [1] Tl oMk % & AR
HAER LT o T /IO BUFER T i€ L,
Table 1 |T% LWk L#o %7, Table3 Iz,
TID O T RT3 5 7201, ATOH
LD RBEWEEREICL > THRL N
TR 10AEHT# O R F RO BIfER,
PERE TR LT

il o Plot 1 o #HfEk () IE 60 ton/ha
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=
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Allometric relation between dry weight
of sex organs (cone and male flower) (wg,)
and stem dry weight (wg).

For symbols see Fig. 4.

wgo is not seen in a half of sample trees,
but wg, has the tendency of increase with
the larger trees.
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| % o |
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G .
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[ ]
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/ .
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10 3

Fig. 7.

Dry Weight of Stem (Ws)

Allometric relations between dry weight
of stem increment (dwg) and stem dry
weight (wg).

For symbols see Fig. 4.
log dws=1.24log wg—0.8570

(Tokuyama Stand : Plot 1). ..

log dws=1.24log ws—0.6778

(

log dwg=1.24log wgs—0.4204
(Ichishi Stand)
dws(kg), ws(keg)

: Plot 2). ..

.Eq. 15

.Eq. 16

..Eq. 17

The coefﬁcmnt of this allometries is larger

than 10, and so the stem increment is
apparently decreasing with small trees.
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Table 1. Biomass and other properties of the young stands of Cryptomeria japonica with excessively

high stand density.

Stem Biomass{Ys)

—

Tokuyama Stand*, Ichishi
Locality Yamaguchi Pref. Stand**,
(Ex- Tokuyama Exp. Stat.){ Mie Pref.
Plot Plot 1 Plot 2
Stand age yr 10 10 9
Stand density 0 No/ha | 42,600 38,900 100,000
(Dead trees) (8,700) (7,400) (78,600)
Average height of dominant trees ? m 5.3 5.1 3.4
Average of DBH D cm 3.2 2.6 2.0
Average of clear bole length Hp m 3.1 2.2 1.7
Average of height growth 4H mfyr 0.23 0.35
Total basal area at breast height Z—Z— D? m2/ha 37.1 26.0 14.4
Total basal area at lowest living branch Z—Z— D% m2/ha 19.0 17.0
Biomass per hectare ‘ ton/ha
Stem Ys 60.0 39.9 12.7
(Volume) Yus m3/ha 131 87.8 27.7
Branch yp 1.9 0.5 0.8*
Leaf YL 18.5 16.5 74
Sex organs 2.0 0.9
Corn 1.3 0.8
Male flower 0.7 0.1
Root Yr 15.3 14.1 3.2°
Aboveground parts yp 82.8 57.8 20.9
Total y 98.1 71.8 24.1
Volume of stem bark m3/ha 16.9 12.5 4.3
Total area of stem surface m2/ha 8,960 6,270 4,270
* : Sum of the measured amounts of each sample tree in clear cutting Plot 1 and 2.
** :  Calculated values based on the allometric relations in Section (1).

Values in ltalic was estimated under the assumptions as follows;
(a) the biomass per tree is proportional to the basal area
(b) wg —wpg allometry in Tokuyama Stand (Plot 1) is applied to Ichishi Stand.

ton/ha
./
Ned
&

R
|
%oy
3
by
|
|

1 s iom -
Average Height of Dominant Trees(H)

Figs. 8. Relation between stem biomass per ha (ys)
and the average height of dominant trees ()
in Cryptomeria Plantations.

@: This survey
(O: Plantations (Refer. 1, 6-8, 15-18, 22, 23)
@®: Plantations (Refer. 20) with low stand
density at Kito District (Tokushima Pref.)
ys is approximately proposal to H, that is,
stem biomass per 1 m high is constant. The
value of ys/H at the full density in Cyrptomeria
Plantations s about 11 ton/ha'm, but the value
in a stand made of cultivated cuttings (Aya-sugi

. PSS
in Kumamoto District) is about 13 ton/ha-m.
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o 6 . 1w e [ L s : ton/ha-m

HARLICI N, SR EAEREN 1 mlﬁ‘._( 5 - | ava'sud!
DEHO BIFRS - REBHGO y/H it Em Reters ] b
10.1ton/ha:m T& 2 DI L, Il DERSE = 4"___L_J§3 o
EERAHHOW /2 BT LARS AAERRE S Iy B .
DOE\n Plot 1 ¢tz 11.1ton/hasm L% % g 5 ofg"ggg,.wfm
2T SO OB I OMFHE B e

EH, BECETREOEASAERIE, & g, s

ﬁ@ﬁ%’ic‘: B A IRIE—EIZAEB I LERL 5 °
TWwho g’ °l

7272, o Plot 1 38T SEE N Rk L 5 10 m
HElEnzi, BRKOIu— 1t @@/\/7;7 *2F Average Height of Dominant Trees( A}
s (K-18-~) @ ¥s/ H o 13 ton/ha- m e 3 Fig. 9. Relation between average height of
F2EL BV, T u— L OEAR YV FIZL B dominant trees (H) and stem biomass
AT, EAIT L 2 HA OB AT~ T AR ;I))T;'niartrilor}::ight (ys/ H) in Cryptomeria
BEDA A= LBREDLEELDbND, LOE For symbols and others see Fig. 8.

wabhid, i, —EOKRAFREOFELkTD
LENBHI ERZLEV (BBVE, 70—V IZIBT7 Y2 PRARBREIOLZL22),

B X % ) ORMBEAR (yyo/H) 1, @10 Plot 1 Tt 24.7 m%/haum, —% HA b ¢
BRIMATRZOMEYE{ 27.4m¥%ham &, iR L7 ys/H OMOBEITHATHEDOE
MAsHbo ik Table3 TR+ 49 T REEDENZRET 5, —f DO R FLHhEHTEBL
#110.35~0.38ton/m3 TH 245, WP —EORSDZHiE0.46ton/m3 L KT H 2, Z D
FEAAEHEE LIRS OB THILEL S0 BYARBETHKEENEAADTH S5,

Plot 2 @ yy i3 Plot 1 [T~T 20ton/ha (3 £ % v, Z MidF Plot Z#K3 5 WA Q@K
ZITREATAHES) LI, SHRERBEZENAZ ELLATHEND S 2 HBHICRABFIZZEROARDN
WL, ZOBTA/ITHAIVEEL TWEWARLA) LHEERINS,

Plot 1 0B, BMREBEEDOLODLEL, MERHEEDO 2% LD THE WO
wiyTH % (Table3 BR),

REPHAEOBRAERIL 2 ton/ha EE . EHER (WSER yo) & 17~19 ton/ha T,
2FATHE LCTH— %%&ﬁ&*ﬁiv(T%k3£m%Z*®ioV%®% D E g8

Table 2. Differences of estimated and measured biomasses in clear cutting Tokuyama Stand.

Plot 1 Plot 2
Measured* Estimated** Error
A B E2xio| & B 2P0
ton/ha ton/ha % ton/ha ton/ha %

Biomass per hectare ton/ha

Stem ‘ 60.0 60.2 +0.3 399 408 +2.3

Leaf 18.5 18.7 +0.6 16.5 18.8 +13.9

Root 15.3 15.3 +0.3 14.1 14.3 +1.4
Stem increment in dry weight 8.5 10.0 +17.9 9.0 10.3 +14.7
per hectare ton/ha-yr :

*:  Sum of the measured amounts of each part
**: Estimated biomass from the allometries (Eq. 4, 5, 8, 9, 11, 12, 15, 16) in Section (1)
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Table 3. Biomass and primary production in young (about 10 years old)

Stand Stand Average Total
age density tree basal area
Locality & Stand height at f’ H.
— > D2?
0 H 4
yr No/ha m m?2fha
Yoshino Y-20 6 12,800 5.5 21.9
K-30 11 8,380 8.0 374
N-29 11 9,080 7.5 29.6
Kumamoto (Ayasugi) K-2-% 10 4,700 5.3 24.2
Yoshino 10 12,019 5.3 25.1
Nishikawa 10 3,504 6.8 19.0
National Forest 9 2,210 4.4 7.0
Obi 10 1,500 3.7 4.3
Nagasaki N-11 11 9,750 5.7 24.2
Nagasaki 1 11 10,000 6.0 27.1
2 11 9,500 5.3 21.3
Kumamoto (Nursery) 5 29,500 5.0 37.2
Yoshino i 10 3,300 8.2 28.5
2 10 4,400 7.4 33.1
3 10 3,910 7.6 30.2
4 10 3,670 6.5 22.5
5 10 4,220 6.1 22.6
Yoshino 2 11 4,400 8.2 36.4
Yoshino 2 12 4,400 9.0 41.9
Ichishi 1 10 6,160 7.1 34.2
12 6,160 8.4 40.8
2 10 5,600 7.7 33.3
12 5,600 9.2 40.4
Ichishi, Slope Down® 11 8,600 6.6 32.2
Middle 11 9,700 5.4 24.5
Upper® 11 9,100 4.4 17.8
Kyoto, Nursery 3 481,000 1.3 12.4¢
Tokuyama (Nursery) 1 10 42,600 " 53 37.1
2 10 38,900 5.1 26.0
Ichishi (Nursery) 9 ~ 100,000 34 14.4

*: Dugged out the roots at the field survey
(a): Estimated from the difference between stem biomass at present and one year before
(b): Mean value for 2 years
(c): Soil productivity; down: good, upper: bad

Oy, i, AHEEODBEEICBEAL A DR THY, A—HATs20 v, RIEKE - TH
BOEETE) LELLN L,

—HOMSOKWAHBFRE, Table 1 OHY XbwTh %\ ys/H % 3.7ton/ha:m, y,
37.4ton/ha TH o TNRMNKBLILKROK % & EDB L ZHM0, HENBITEAHK
SWTIERE LAHEE, SRLNES TR 5% BENBERE—FIC BRAERIZZ O Ha %
BELELLEELZOLN, TOLBERSBERIDICEERINL 5. B LRI, BLED
FRIFEL T LNEWSBHELTEV. &, BIEROBRERR 20ton/ha BETH -
7o
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forest ecosystems of Cryptomeria japonica by ecological survey.

Biomass per hectare ) Stem Net Mean specific
Stem Stem Branch Leaf .mcrement primary gravity of
(Volume) in dry wt. | production stermn Ref.

Ys Yvs YB YL 4y, 4p, Yelyvs
ton m3 ton ton ton/ha-yr ton/ha-yr ton/m3
32 92 4 16 16.3 25.8 1)
66 189 8 26 20.3 34.4 0.35
50 143 6 20 19.2 31.1 )
28 - 80 7 17 11.2 20.2
25.9 3.5 19.9 44 13.6 — 23)
24.4 68.2 3.1 18.9 5.8 14.3 0.36 '

6.3 23.6 2.8 10.1 20 7.0 0.27

4.2 11.6 2.0 6.7 1.4 5.0 0.36
31.2 87.3 3.0 16.7 4.2 9.7 - 0.36 7)
349 97.7 3.4 18.7 39 10.9 - 0.36 | 8)
274 76.8 2.7 14.7 3.7 8.6 0.36 .
50.7 137 1.8 26.5 13.2 29.1* 0.37 6)
41 124 4.3 17 8.2 0.33 1%)
45 134 4.6 18 9.0 0.34
41 121 4.1 8.2 0.34
27 81 4.2 16 5.4 0.33
26 78 3.9 16 5.2 ) . 0.33
53 158 5.6 21 8.1* '18.0* - 0.34 16)
65 185 6.5 23.2 12.3* 244 - 0.35 17)
50.4 133 4.9 20.2 b b 13)
68.3 180 5.3 5.3 } 91 } 17.7 0.38
50.0 132 49 20.0 b b )
70.5 186 5.8 20.5 } 9.3 } 198
46.9 123 0.38 This survey
30.9 81.4

19.3 50.7
16.1 (40.3) 0 25.8 — This survey
60.0 131 1.9 18.5 8.5 16* This survey
39.9 87.8 0.5 16.5 9.0 19* 0.46

12.7 27.7 0.8 7.4 3.3 7 0.46 This survey

ASRFEE LT BRBED 2SR, HESOHYIT H AN \no Il DRSS OF 45 R 55
A ER1T Plot 1 £0.23m, Plot2#:0.35m, %7, —&EDOHSDE OEHMIEK0.4m TH 2,
BE I — iR SIARTE (o) KEMELEDLRTVIEY, AEOKS DL S ITHREIZ o BEL %5
&, H3EL 25 L3 2002, LdL, WM &I MUFEOLEREBALL ANOTIOH
RENTEL, SBOBEFICE DLW,

B, (1) TBRREAGEBEMGEE> T, BIOKS O KB4 RERLHEL, EMHEE
H# L7z (Table 2), #HEOHKER METEZIOTH b KL, BREROEFEBRZREZLD
T %o
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3 HBEHNRO>WT
BHERROWHEAEN OMERFELE LT, BHALTHRLNMILTZ OWEIL OIE» L AT

it L LI b ise 403
PUELTHEV, FITRALNL

ABOREFI—RAT LT Twninl, THRERERBRZGL
BHLEHAbROFHEEFM L.

B (RERER) K02 DPH LEREBELE (wo) &2 QM ERMKERD, Bk

HTO ha H7 Y LB EER (yo) THET 5o RIT,

D*H—w, BIf% 3 —4FH M T D50

ENRDE LT, BEOEFDO DH b—IEfD yo, ThDD yb BHEET 50 TO yo &

sckg | & —, —
2 -
2 ugl'g
£ ot
) o
£ a‘%»i
s
] o g
: e

01—

1 0 10

L
{Square of DBH)x(Tree Height) (D2H)

Fig. 10. Alometric relation between D*H and dry

ﬂ(b’lﬂ&i Yy D1/4THBEL, mk&&i @ﬁﬁ%ﬁﬁmf gL Tndo %

weight of woody parts (stem-branch+root)
(we).

For symbols see Fig. 4.
log w;=0.892 log DH—1.2795

(Tokuyama & Ichishi Stand)..... Eq. 18

wy(kg), D2H (cmdm)

The annual increment of woody parts is
given by the difference of the biomass of
woody parts at present and one year before,
assuming that this allometry (Eq. 18) did not
vary during one growing season. The tree
height at D*H one year before could be
measured in this survey, and so DBH one
year before calculated as follows;

DBH without bark one year before
DBH without bark at present x DBH

with bark at present

ye £DX, TEhbHL ERLEED —ERM
Oy GEMAERR) *HET L. O
CHEOEMEERL G UTHIEERS
RKOLHEHETDH B,

EHOE T OHEE, 2H RO EE
iR THEERE T YL S, 24
Tt 0 DPH~w, BREHNE 75 7
LR EOHBITHBABRE V. FIHEE
®#Z203 01)3;5 PEYVEELZRIBLONL
ITH-TDT, ZOFEXH > TEEN
THE L. ABORETHE, BELIE
Ltwn2z ot DPH~w, %D w, DT
REERADL R W (Fig. 10),

log we=0.892 log D*H—1.2795 (18)

we(kg), D*H(cm?m)
3, ~EOMBIEMLTHEDT,
—EH D ffto DBH Rkbdhid I
Thbb,
—IER DR L LERE

BRNTOREZ LER
P OHEE Lo

iR (4P, DEHEN Tabled 0@
DTHbo BHSTO DPH~we BFEHL
W LT ye 12, ZOERHEEKRELL,
T1%DBETH LN yo—ye HIEI
» Plot1 ¢ 13 ton/ha-yr, Plot 2 # 16
ton/hasyr L %Y, p BEEBREONE
W Plot 1 OB 24 % »n,

HOMEAERIUEL THEWH, K
%62&2 8.3 ton

x B s o DBH

/hayr L% ) REEFEERL Twb, B B8 12 A H AT BATEER T 3 ton/has yr,
Thotlo WHOKSOELERR, MELERERPLEL T 3ton/hasyr, ZnLid y,/4 &5
OBRYLBONDLOT, TOMEEST 4Py % E Lo

#ilo Plot1 ® 4P, i 16~18 ton/ha.yr, Plot 2 iz 19~20 ton/ha-yr & #F X 1172
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Table 4. Estimates of primary production

Tokuyama Stand| Ichishj
Plot 1 Plot 2 |Stand
At present Measured ton/ha 79.6  55.4 16.7
(Nov., 1966) Estimated
by Eq. 18 ton/ha 80.2 54.3 17.3 | (1)
Woody biomass (y,)  One year before Estimated
(Stem ~++Branch +Root) by Eq. 18 ton/ha 66.9  38.7 120 | (2)
(Nov., 1965)
Increment during one growing ton/ha-yr| 13.3 155 53 | 3)=(1)—(2)
season (in 1966)
Production of leaves* tonfhayr| 3-4.6 3-4.1 1.9-3| (4)
Primary production (4P,) ton/ha-yr| 16-18 19-20 7-8| (5)=(3)+4)
Stem increment in dry weight (4y,) ton/ha-yr| 8.5 9.0 3.3
(in volume) m3/ha-yr | (18.4) (19.6) (7.2)

*: Calculated from 3 ton/ha-yr!® or 1/4 of leaf biomass21)

—EOWK» O DPPH—we BR1E, MOKRFOHEL—FHLOT, T OMKL—EFOHE
D:H %15 T yo—y6 &R0, AP, BHE Lo 2 OB D 4P, it T~8ton/hasyr L E2 &5,

ha $7- b opERAEE S, #ILT 8~9ton/hasyr, —& T Jton/hawyr ¢, 4P, O#1 50%
LW,

SIREEOEHABUOKS D 4P 1T, HORAFHEHROZ NITHE L TAE% » (Table 3),
L& L, #lLow Plot ©id, RERESDEL, p O/NE» Plot2 O 4P, Hk& v, 72

OGO AP, FIEF D e KD ITHITERDF B2 DEBHEN O A TL5% 5L LT

i), 4P, 13 10ton/ha-yr BEIZ Lk bAhve, CHEBRROLRRITERT L0, H5nid
p DRI < ﬁﬁﬂﬂﬂblﬁ)v\i%’abﬂi, HENBRPT 2003 Lk, TY¥RAEFRG OB
AL ZOMmAEN b s,

4 TBHEHMEMEIIOWT
o Plotl Pi{‘éﬂk L7e0T, BB L KB REY St LThEMERT fEx L1 (Fig.
11) ;ﬂﬁﬂff\bﬁ“ﬁ& LT MRS SHAED 7 v — THRAL L 7o O EERER & L (U728
TRt EEEHBWHL, EX2BE2ETHL. REACHEMAEZ LB 2ZEOBLREZ (R
DEMICEZ BT Do 2T, BBREOEIROBEMNEZMEAL L, HITHFKEELIEIZ—
ET, RE—EOMUROFLENEZEL LN bo
—HEOMs ORRAAR O BB E L BAMITKIR L7 (Fig. 12), BAERSRIREY BERI,
HRELTORASTHE —ZLEWI LY LA BPOHML I A2 b RAOEERT RT A
B, RTFTOEBLO FTHTHDLN S,
Fig. 13 12, hEd 2z KT 2EomMER (V(2)) &L 2 LOMBTHERI LR LLIOT
» %o WrIAN © Shoot H L MR LR LIZITEBOHBRASA LN S,
TRDbL,
Vs(z)=b—a-z (19)
a,b: EH
Vs(z) (dm’/m)
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Fig. 11. Vertical distribution of dry matter

o

Total in the clear cutting Plot 1 in Toku-

yama Stand.

The aboveground parts is clipped

every 1 m from the ground level

and divided into organs (L, leaf; B,

Height above Ground Level

branch; §0, corn and male flower;

S, stem; 45, stem increment; R, root).

1 The major layers of leaf is about 2 m

{ 1 { deep.
20 ton/ham

3~ _2.95m. —

Height above Ground Level

20 0 50 100 0 100
g/20cmitree cm3/20cmitree

Fig. 12. Vertical distributions of the amounts of leaf (L), stem volume (§) and stem
volume increment (4S) per sample tree in Ichishi Stand.
The layer is clipped every 20 cm from the ground level.

BORBIE—~ELLD, 2 BT 28MHEY 4(2) LT5 ¢,

Vs(z)oc 4ds(z) (20)
Lizdio ¢,
As(z2)=b"—a'z (21)
a,b: ER

As(z) (cm?)

Fig. 13-A IR Lc &5 1T, Vis(2) OBV EEREBARZEREZMNLED 50 Th DL, (19)KXD
EH a OWIREHAIE ENT, BRKIEE KEZ2 D L L, BHATL ZBATS Vi)
oz HRA BB NN, WbWAROBRZOMY HEGN RADE B2 5 LAMKE
Do
mﬁ%%fiﬁLfmaxﬁkomf§,umﬁ@@@ﬁgbena@QJ&EQQMam
TIK DKINZ It bF—ED & 5 T o Shinozaki b (4 42 6 M3 9 % Y184 b 8 ORE Y
VL ERI LTS LinL, EEREATOROEEORER ML, F—HsHTRIEE
DBEL, BLVRAMRBEORZIMNOBETHD LN ZDERE, 2bdTMInEFLL
50 Fbb, o shoot PHIED X BRI, EE LTS MAREIC b bF R ONTE
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§ . (A ) N \ ( B )
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& % ) ® X S
o
3 2 —‘g(\ * 4 —\
3 qg\ ) 2® N | ©
- '
5 %N N\
[ 0 .
T X \
1 %x\ \: 2 M \
1{& o\ v A, X G
-
PN NN\
‘lx\ \. . x Ao\ [}
0 ‘o X1 \ . 0 v \ » % 1 °
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Stem Volume at z M Layer ((z))

Fig. 13. Relations between stem volume at z m high (Vs(z)) and z per sample tree in
Ichishi Stand with excessively high stand density (A) and per isolated Cryptomeria
tree in Ashiu-Kyoto Univ. Forest (B).

Tree size, (A): O<X<@
(B): V<A<@<XxX<O
Vs(z) decreases proportionally to the approximate z m high above the
ground level without shoot and root swelling. This relation may be written as
follows;
Vs(z)=b—az
a, b; const.
As the thickness of a layer is constant,
Vs(z)ocds(z)
As(z); Basal area of stem at z m high
As(z)=b"—a’ -z
a’, b’; const.
In one stand, the larger the trees, the lower the value of ¢, or the smaller the
trees, the higher the value of a. The differencies of stem form is almost
neglected. Namely this varieties can be shown only by stem taper. (see Fig. 4.)

As(z) 1, #HikEm 2z 108 L TESMIELRT 5L 0nx 5o
P koBigid, 1] tl~ic DE H-V Bigd b AREOENCHT 2R E—HT %o
Loz iR, DPH-Vs ORGERBEKREE - TR ORIERE HET 52 L83, HEITHR

Leaf Biomass per Tree at zm Layer (;(z)) \

0 50 100 0 2 3
Fig. 14. Relations between leaf biomass 0 t . , ! ngOcmltree‘ 0 a\\x ! ‘ Imltre;
per tree at z m high (w.(z)) and éx :( i e, 9
z in Ichishi Stand (A) and in s %0 E . v'ex
Ashu (B). (L 2 v
For symbols see Fig. 13. N :x °o* E v "’.‘
1t is easy to recognize in the two :‘E s.x' « E ° A\\ «
figures (A) and (B) that the tree :E-!' X3 i o 4 ‘-.‘ °
crown in the dense and uniform- g2l b . ; 3 .
tree-height stand is cylindrical Em| ! ' 8 Y
and that the crown of a isolated 6l , o
tree is conical. (A) m (8) . '\\.'
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Résumé

This report presents the dry-matter production of the young, dense and uniform stand
of Cryptomeria japonica D. Don.

1. The outlines of the stands are shown in Table 1, and Fig. 1 and 2.

2. The stem is very taper. The ratio of tree height to DBH (H/D) was 120-140 cm/cm
(mean 128) and more than 100 cm/cm for the dominant trees. And the ratio of tree
height to stem diameter at ground level (H/Dy) was more than 100 cm/cm (see Fig. 2).

3. The allometric relations of each organ are shown in Fig. 2 to 7.

(a) The coefficient of stem dry weight (w;g)-stem volume (V) allometry is 0.46 kg/dm3,
and it exceeds the average value (0.35 kg/dm3)1 of Cryptomeria Plantations (see Fig. 4).
(b) (Square of stem diameter at 1/10 tree height) X (tree height) (D§H)-stem volume
(V) allometry agrees well with the allometry® in Cryptomeria Plantations (see Fig. 4).
This result shows that the stem form (for example, paraboloid, neiloid, etc.) is scarcely
related to stand density.

(c¢) Stem dry weight (ws)-root dry weight (w.) allometries differ in accordance with
different tree density (Plot 1 and Plot 2) (Fig. 5).

(d) The stem increment apparently decreases in the smaller trees, as seen on the stem
dry weight (wg)-stem increment in dry weight (gws) allometry (Fig. 7).

4. The biomasses of each organ per ha were summed up or estimated (Table 1).

(a) The high density stand at the time of planting presents a large biomass of stem even
in a young stand. The value of ys/H at the full density is 11 ton/ha-m.

(b) The value of ys/H at the full density may be constant no matter what the condition
of stand growth is.

(c) The leaf biomass agrees approximately with the other Cryptomeria PlantationsV
(see Table 3).

(d) The branch biomass is small in the dense stand.
(e) The ratio of aboveground to underground is about 5.3 in Plot 1, and is 4.2 in Plot 2.

5. The net primary production was estimated (Table 4). The productivity in Toku-
yama Stand of the dense Cryptomeria stand is 16-20 ton/ha-yr, and that in Ichishi Stand
7-8 ton/ha-yr.

6. The vertical distributions of dry matter in the clear cutting Plot 1 (Tokuyama
Stand) are shown in Fig. 11.

7. Vg(z) decreases proportionally to the approximate z m high above ground level
except shoot root swelling (Fig. 13). The variation of stem form may be only represent-
ed by stem taper.

8. In such a dense and uniform forest as the stands in this report, the height growth
and the net primary production might be relatively low. However, much more data
should be collected in order to confirm this conclusion.



Appendix 1. Measured data of felled trees (Tokuyama Stand)
Height Diameter Diameter Diameter Diameter Oven-dry Oven-dry Oven-dry Oven-dry Oven-dry Stem Stem
Tree Height  of lowest at 1.3m  at 0.3m at at H/10  weight weight weight weight weight volume  volume
No. height growth living height height ground height of stem of branch of sex of leaf of root increment
branch (DBH) level organs
H 4H HB D D0.3 Do DO.l Wg Wgp Wso Wy, Wp VS AVS
(m) (emfyr)  (m) (cm) (cm) (cm) (cm) () (8) () (2) (8 (dm3)  (dmd/yr)
Plot 1 (2.0x2.7 m)
1 4.8 35 3.9 3.1 3.7 4.0 3.4 1,153 12 0 534 258 2.52 0.520
2 29 6 2.2 1.7 2.3 2.4 2.3 299 0 7 81 87 0.634 0.079
3 4.8 3.2 4.9 (Dead)
4 5.1 7 3.7 3.6 4.3 4.8 4.2 1,660 16 18 474 355 3.48 0.239
5 3.4 2.0 29 (Dead)
6 3.0 12 2.2 1.9 2.3 2.5 2.3 312 0 1 89 92 0.708 0.044
7 2.7 7 1.8 1.2 1.6 1.9 1.6 130 0 0 47 32 0.280 0,018
8 5.1 45 34 3.3 3.8 4.4 3.7 1,440 50 95 505 381 2.99 0.494
9 4.1 10 33 2.9 3.4 3.9 3.3 868 25 17 150 170 1.95 0.181
10 5.1 13 4.8 35 4.1 5.1 4.2 1,529 12 3 276 395 3.25 0.375
11 6.3 45 3.2 5.7 6.3 7.5 5.9 4,555 313 258 1,375 1,145 10.2 1.78
12 4.9 18 3.0 3.4 4.1 4.6 3.8 1,366 56 60 402 371 3.11 0.318
13 5.6 55 3.6 4.1 4.8 5.2 4.6 2,228 21 75 644 532 4.87 0.755
14 3.7 0 1.8 2.6 3.2 3.5 3.1 655 51 0 253 195 1.52 0.137
15 3.9 12 3.3 2.3 2.7 3.0 2.7 575 0 11 130 148 1.21 0.062
16 4.9 0 3.6 3.6 4.3 4.7 4.2 1,566 48 0 472 371 3.48 0.576
17 5.7 42 3.5 3.7 4.3 5.4 4.2 1,696 13 40 464 383 3.81 0.384
18 3.2 10 2.3 2.1 29 3.3 2.9 482 13 0 88 145 1.05 0.095
19 3.3 0 2.3 2.1 2.5 2.8 2.6 367 9 0 117 93 0.879 0.085
20 5.1 25 3.3 3.3 4.4 4.5 3.8 1,413 0 99 365 383 3.22 0.450
21 5.6 57 3.4 4.3 4.9 5.8 4.7 2,392 84 59 996 645 5.14 0.983
22 4.1 3 2.5 3.0 3.6 4.1 3.6 967 50 14 282 278 2.11 0.262
23 6.2 65 3.9 4.6 5.5 6.7 5.3 3,127 78 41 1,014 842 6.74 1.12
24 4.7 19 29 3.3 3.9 4.5 3.7 1.355 21 211 519 403 2.97 0.445
25 5.5 60 3.0 4.0 4.9 5.5 4.7 2,257 141 76 776 554 4.58 0.558

8¢1



Appendix 1. (continue)

No. H 4H Hpg D Dy 3 Dg Do 1 ws wg Wso wy Wg Vs 4V g
(m)  (cm/yr) (m) (em) (cm) (cm) (cm) (g) (g) () (8) (8) (dm3)  (dm?/yr)
Plot 2 (2.0x2.7 m)

26 3.0 11 2.3 1.5 1.9 2.1 1.8 232 0 0 102 60 0.463 0.113
27 5.7 92 2.9 3.7 4.4 4.9 4.2 1,855 30 8 749 496 3.94 1.07
28 3.0 26 1.8 2.1 2.7 3.1 2.7 402 0 0 242 143 0.899 0.135
29 1.7 0 0.9 0.5 1.2 1.3 1.2 54 2 0 44 60 0.099 0.009
30 3.4 2 0.9 2.0 2.8 3.2 2.8 413 9 0 355 159 0.927 0.094
31 3.7 12 2.0 2.3 2.8 2.9 2.8 545 14 0 234 101 1.19 0.083
32 2.8 15 2.2 1.6 2.1 2.6 2.3 236 2 0 55 75 0.513 0.040
33 5.5 75 2.7 4.4 5.0 6.4 4.6 2.315 49 92 1,274 838 5.11 1.30
34 1.8 0.6 1.3 (Dead)

35 5.2 62 2.3 4.4 5.0 5.7 4.8 2,244 59 100 1,102 1,028 4.99 1.17
36 6.2 85 3.5 6.4 7.5 9.5 7.0 5,252 42 16 1,346 1,721 12.1 3.22
37 3.0 15 2.3 1.7 2.1 2.5 2.2 269 2 0 86 77 0.601 0.065
38 3.3 10 2.4 2.1 2.5 2.7 2.6 384 3 0 143 121 0.868 0.171
39 2.8 12 1.9 1.4 1.8 2.2 2.0 195 0 0 80 130 0.396 0.058
40 4.2 45 2.7 2.7 3.2 3.6 3.0 749 10 36 367 234 1.61 0.157
41 3.5 0 2.5 2.1 2.7 2.9 2.6 424 0 0 59 135 0.958 0.170
42 3.1 12 2.0 1.9 2.5 2.9 2.4 363 0 8 158 164 0.775 0.109
43 3.1 16 1.8 1.6 2.1 2.5 2.3 260 0 3 148 120 0.566 0.075
44 2.2 1.2 1.5 (Dead)

45 5.5 55 2.3 4.1 5.1 5.6 4.8 2,414 46 144 832 939 5.19 1.11
46 5.0 70 2.7 3.0 3.7 4.2 3.6 1,234 2 9 540 480 2.52 0.681
47 1.2 1.2 (Dead)

48 4.1 27 2.3 2.3 3.1 3.5 2.9 675 5 36 349 247 1.43 0.227
49 1.2 0.8 : (Dead)

50 4.7 87 1.8 3.0 3.7 4.0 3.4 1,019 19 8 634 280 2.27 0.527

Appendix 2. Measured data of felled trees (Ichishi Stand)

No. H 4H Hpg D Do s Dy Do ws wp Wso wy, We Vs 4V
(m)  (cm/yr) (m) (cm) (cm) (cm) (cm) (g) (g) (8) () (g) (dm?)  (dmd/yr)

1 3.0 30 1.8 1.5 2.0 2.3 1.9 227 0 0 125 0.481 0.119

3.2 30 1.6 1.7 21. 2.6 2.1 277 0 0 155 0.615 0.167

3 3.6 45 1.5 2.3 3.0 3.7 2.7 533 4.5 0 339 1.16 0.306

(G
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Photo. 4.

Photo Index
1), 2) Investigated stand (Plot 1) of Cryptomeria japonica in Tokuyama November 1966.
3) Investigated stand (Plot 2).

4)  Stump and roots of sample tree in Plot 1.



