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Fig. 3. Growth of the average trees.
D: Diameter breast high, H: Height.
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Fig. 2. Composition of the stand as express-

ed by the percentages of cross sectional

area at breast height of each diameter class.

Cr: Cryptomeria japonica, P: Pinus densiflora,
H: Hardwoods.
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3. Le~xmELk

FEMIZS Ehic WEEEZEIMNhS TRTOESR 2+ 7r<y KEMC b
T, cm BT ER2HAO MWEEEE 300, 29 k0 fitkr £ECZLAT
eBL, #Edb, 0.3m, 1.3m, 3.3m, 5.3m-- &, HOLWEHEME 2m Z2ic, Hoown
TV Im Zeie MRz s ->T HEBETE BThoe, HiE T Y7 %0
EHYRLLN, Yrxd 7r4% @Enb, heh, By FRC EDELT F=O
FEYZ RBhol, Brlokdlo Bk VE20E:D FEHE FHFH42EHPD, bk
»b BXE 3ARITEE 1&x%Z LVFELT 50cm Zriz &oT, BEREITICKD T
ERZLLR, Z09HD W o9h% bl T WHHERZD LD, EHREELT TN
TOKD HMEZDEDSE el B 1AZTLic X< »EEET k% 20¢g
O HBE LHVEL, T ZOIET FOFEFREND, HET LWELRD LD,
BMRERLT, 2ROEMELZ DS ThiLi, |

4. BEROEE

4-1 =E

AETIE, 4 AL HSLVER OUIILD, 10~12 Bits5WES Bbahb, T
DFEEEL-7c 3AIR E0BD HEO HHIK »-3, ARKD EOEHDL W0
AWAHEBEET BNEEHIO EOEZR dLHTHE,
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Fig. 4 The relation (1)* between diameter breast high and green weight of leaves.
* The number in the parentheses shows the number of equation in the text.
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Fig. 5 The relation (2) between diameter breast high and oven dry weight of leaves.

4-1-A KITTREDGE? D EE:
EFoR: MEBEZEOBRIE M4, 5icksT LDHIh, Thix 2&FD KT bbb

s,
log F,=2.588log D~—1.841 (1)

log F;=2.798log D—2.392 (2)

7ei2l, Fokg) 13 +=0EDOFEY, Fi(kg) i3 »boLicEoF Ty, D(m) i3k
BEE, ZhHoR»s thifho EEDO Ko EoEZDLD, Thic ThThoH
BEHOARD lha v ¥E »IFT /LT lha ko 2¥0 EDELD
LdbE, 1o A Xd5iKhd, ZOKTIE 7hr<ve REMS D EU-T
WHEDT, MEERED 7VTAT AREREFD T£4%2 boT, Mikk: FHELRZDV
D IO LBl T7£4H RILLDT,

4-1-B FamWrERTF A0 HEE

FEHO RF¥O WENERTHAD WEHEEE 12.0cm k30T, Lhicbrvd
DLLT, READE»»D  HEEE 11.5, 11.6, 11.6, 11.9, 12.4, 12.8cm @ 6F&DK
EZXLAT VhRLEHARLL, ZOWENEEEETE lha b WEHEEAE S
D TITAELLED, FhiE ZhHDOARD EOED AFL»rSH lha Vo HKo
EORZH LY, TX LA, MKLFEELZZEDVD 724 %2DEDT, LI K1
Bzl g, 2DiEdv TxELLE b2 F0iEd?® & kAU X5, KITTREDGE?
DHFETHEDRLIDIDVE TLBEWT 245 T, ZOREIE Kurowa® 28 2L Tw»
X5 ADFETHEDRIES VI EORIX BEED 2.6~2.8FC HHITZ0HL,
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£ L WAWAKL HET didi HH lha ko EoRE (FV)
Table 1. Estimated amount of foliage leaves (metric ton per hectare)
of the stand determined with different methods.
% s F<=DF €4+ Green weight b Lzt EY oven dry weight
. i S . ok & L TR
method* A X D S as pure stand** A F D B as pure stand**
Cryptomeria only of pC ryptomeria Cryptomeria only of Cryptomeria
A 24.9 36.5 12.3 17.9
B 22.5 33.0 9.7 14.3
C 23.4 34.3 10.5 15.3
D 26.1 38.3 11.8 17.4
*A WEEEE EoRo BAKRR (1, 2) & HKH0 WMREEDC HHrb
* A: With regression equation (1, 2) between DBH and amount of leaves per tree, and frequency
distribution of DBH of the stand.
*B: MMEREBAD EOEL FHAKE £K0 KERHE»DS
* B: With the amount of leaves of trees of mean diameter and the ratio of cross sectional area

at breast height of trees of mean diameter to the basal area of the stand.

*C: 28R Eogl L23HBAL £K0 MEMERILE»D

* C: With the total amount of leaves of all sample trees and the ratio of cross sectional area at
breast’ height of all sample tree to the basal area of the stand.

*D: WEKEHKE: EOED BRR G, 4 & WAMERAT»D

* D: With the regression equation (3, 4) between amount of leaves and cross sectional area at
breast height and the basal area of the stand.

B (RAEQHRO T xA)X(&H0 BMEHERE/(Z X0 BMEKERAET

** (Value for Cryptomeria)X(total cross sectional area of all trees)/(cross sectional area of Crypto-
meria)

COHETE BEEDO 2RCHFATIOT AFHCHLT HRELOTL EEOKRERD
DO EOEDP BOEPWIZLALNRT kkEL{TS zEritdsd,

4-1-C 2R E &Mko WEMEEC vV 71% 2ol HEE

20 Ao HEAD MEWIERO 43t lha b0 WEMEESHO vyTa L
FEARD EOBOATESD dEwi lha v EOBEE, him #Mk: BE
LT BELRE 724% R1IOCZ LT, 10EHNLDD 2 Tk 724
2 Bbhi, EL ZolEdv Rk WplitE LchvoT cobke ok
Sz i MERD 5,

4-1-D WEHEEE EOEDO EFE»SD HE

W12 A ¥ FoRE rw—%D FTO HERO B2 KRRz isd
EHERT dSbIh, 7e—x%0 $<F0 HERX WHEERC 5 ZHz »0k
PDLLT, Hodo EOEEZ HELTVS, ZhilkboT XORE MMEMERED
BafRE dLwdE, M6, ToXoiTihkd, ZOBKRE 2F0XT HdHbshd,

F,=0.0916%D2 (r=0.92) (3)
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Fig. 6. The relation (3) between cross sectional area at breast height and green weight
of leaves. The broken line shows the relation reported by Yamaokal?»1®,
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Fig. 7. The relation (4) between cross sectional area at breast height
and oven dry weight of leaves.
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#£ 2. AXHD FEOFE (t/ha) @ K

Table 2. Comparison of the amount of leaves (in metric ton per hectare)
of Cryptomeria stand.

E k e F DA EY oLt Ty
Source method green weight oven dry weight

Z D% . _ -
The present study A B CD 33-38 14-18

Yy T AE P
Cultivar “Sanbusugi” I**
WV T RE Ik
Cultivar “Sanbusugi” II**

YoE, RN

Satoo & NEecisi®

=] 7'; %3 73)15)
TADAKI et al'®

AARIE N0
TADAKI et al'®

LLIfE.18
Yamaoxal?,1®

36.6 17.0

37.6 18.3

58.6 -_—

_— 15-22

—_— 16-23

g o o » w w

157.5 ‘ _

*A, B, C D £1%4X
* for A, B, C, and D, see Table 1.

**EE, RER
** §ATO0, unpublished

F¢=0.0427%D2 (r=0.96) (4)

Zh 2O»-oT lha v ¥EoR%E 3E®3: X1 DoXdTikd, W&
EEN 0Th I H2EITEIL FAZ LAV Ed\id bidien KE
o HVWIRETAT EORNR <AFRALAEY FEHETHY, »2 BRI RER
TR 572, | '

WFROFEICE D TEA4HR ELVWAE ZhZ2J0 BETIE bhabhvns, With
Rk, Mtk LT lha %D F<0FEHT 33~38t, rbhrlictEHT 14~18t
O BWEC PXEof, TOTEAEZ EPOFHED 71L& {BR3ZEL K2DX5K
BbH, ¥V FAEFD 2HHIE LD FERTO EMHMT ThTh 150 KERT
BAN»E HELLDDT 355, Y TRXO LRI X £5-T03aDL, BEK
B FTRAVDIRIE $vav0b0Xhik FHEER kirve kbbhd, RREpSE
DO LR BPAAZEETIHE vYAXREDO HThb, chdiz wind
ZORED Tr4E BED bHbElw, 3HT TEREBKC HExbhi 7F%2
FDO HZOWT FZhok BRUXSXFARY CIX, ZOFEIIVD »&RD REW
TEAHB HTwd, ik, WEY® o [UpRTxA 7£4% lha b7t BT
&, BrORED AEDED TEACKRDB, WWEOE o HEER, £lo D& kiU
<, B0Br MEMEEO [EFE»S bE530TH5, EORL -3 B0
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S =30 FITO B®O KEHE EOEO [ERER

WeKdt

DEHKZ 130 nFxELTEEok RZowT pedT, K=0.2134 &1L, &
i MEmEfEdE se—%x0 FTTO HEL O BEfRE

d=md,
ELT, #FFDAESLALE Ard & m=1.110 % 10T, thg o0 45
FED KO BEHERC HdTEDi 30TH5, WRADOP -7 KEmoD7 4%
ZDEE OhoT ZOKD lhadicho EORZ 12D5%E, F<OFEHYT 49,357
kg, #itkizidsd & 72,870kg Lin->T WTFhOFETHEDLTE14E ABRTH 2

%<6%® HDERD, ZOFFAD FEEZ LURDD EDE I{—&U%ﬁixk%?

-
DT ZOWKTDED7 £i=&wM@ 2%%b<mméfhﬁ@ ERK & mix
1710 #FFROKRPD b LDBDER, 7r—FOREL BOFIE HKE2{-Tw
HRE PEVBHELSTVE BEFTHY, LT KXomd »hb) LARSETFTH
5, WEDDP o7 EREDOP-T ZOKCZOWT dEdie 7EL4ILTD, £, I
Mo HELTWSD 744 4,3716m? Hizh 69t (=157.5t/ha) ® Rk% PHETEi
WV, ZOZAFAAE BELL R BREDEDEARE BTREDIHRD 74F54
2, TOEBVEDD BREZIWDTHAS, IFAD MWEHEREEZ LSk FHERE
1k 24.5cm THEND, ThIHNTE HAIAEEZ 2FEo0T HWAY O %?)7‘: E
HeohroT RENEKE? OFEET HEdbE kXL 1,720 k/Mha iy, oKD BE
DA 740 4/0.4376 ha=1,691 Ac/ha 13 JAWEIC <L bHBVLOTHD, FDXS
BT BOoIvT7H7YdRREL BRIFTMT, LT, B K Emiz 17Tz
7ehDEix OEL BPB-TWD BT THd, TRCHLT oo FEHEigEEsE 12
cm XTS5 BAMAKEZ BELX5K diwsE 5,50974/Mha E7mb, BEDIAK
T Rk L7 %4 3,675 K/ha 13 HJANAESDL Y @FhhTED, LR
T WHADLLBNZMIZLBREE Horv 7T HIL BOEL ILER EHhzdioi
A7 HEFRDBOIT L, ZZRIUFORT bedle 72405 WEDORDXDE F<
v FRBBV L5, LT RO EDT 2113 BRTHEERbbhE, —
fRICHBDEEOKRT dEDRERE 1Z00OKT HTIDLTLIBBHRTHE?,

42 %

Ho 0:L2o0E2ionT FxOFEVE MR LLN, GiLT 1XKoKko #
OE%E brwi, KD pbdhrlitEHE Baderbi o HEo &R 0.508 %
Do T hEDiz, GLEDVEDDED ML F<DFEVDO HVREKIE E8iT L
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Fig. 8. The relation between weight and volume
of individual branches (whole samples).

20 — FRESH WEIGHT OF
1 BRANCHES (kg)

F=w J xIX ) *rEY
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Fig. 10. The relation (6) between diameter
breast high and fresh weight of branches.
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Fig. 9. The relation (5) between weight and
volume of branches per tree.
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Fig. 11. The relation (7) between diameter
breast high and volume of branches.
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DT X BRBdD, RZLiw b : RIDX>Tix-T FHEAKREK r=0.9%6 T
b Tiery HERD Y BoMiE B, dm®) & F~oAtEy By (kg) @ BRI

B;=0.898B, (5)
TLHEND,

BIZoWTh WAWAT KT lha b o i”z" HEEL 72,

®o fEEE D(m) & Ko F<otEyv B, kg »HWVIE HMiE B, (dm®) o
B2 K10, 11 T LT Lok BER»H0, 2FORT HbbEhb,

log B,=3.017log D—2.661 (6)
log B,=2.718log D—2.399 (7)

ZOBFREO» T, £hEND BEREDO HOEZ EHT, thfho EEDO Ko
Bz 23T lha Bicbd B2 i, Thi IXEERLIIT MHKOT LA
tkTE E£3ID ADkSitkB,

DEIL, 6KD FHEECLI AROMENEEETTE lha bcbho MEEERAT
O vIT4, HDHWIE, REREHO WENEROATTE lha Hcho [EHERE
Fo vyTraL, BEKRD EOROAFE OohoT dEDALTEAE K3ID Bl
CrLT LT, e/ *DEHWPERRERTL, FHAPLIEDD FHEOEIR Tk
W7 A BT ER EOEDWE BRUTHD,

#£ 3 lha d7-ho HoR
Table 3. Estimated amount of branches per hectare.

A ¥ D H F 7 N P

method Cryptomeria only as pure stand**
B’ A 8.84 13.03
volume (m3) B 8.45 12.40
Cc 8.64 12.67
F=D FEY A 12,12 17.77
fresh weight (t) B 9.28 13.67
C 9.49 13.85
b Lk AT A 6.15 9.03
oven dry weight (t) B 4.71 6.94
C 4.79 7.03

*A, B, C: £1xahk, ABEKR 6, 7) ks

* A, B, and C: see Table 1, for A: equation (6, 7)
¥*R1ELX

** gee Table 1.

43 8
ABARD MEEE D(m) & #E S, (') o BfE K12 orxhT, 2F0AXT
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Fig. 12. The relation (8) between diameter
breast high and volume of stems.

bbbahd,

ZOBEKRE BEEOHGHENL Hrdi

log S,=2.4251log D—3.843
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(8)
lha H7-0D ®HBOMBEIX FLADELEDT

D, FHY OHEde FEREETKO ¥ AEEEHK 0.338 2 »IFT HER

EMEICRBL, ¥, F2LBARLLO5K MMchklLieT24% E4AR

LY, %

7z, FHAR64EL lha © KEMBD VITA%RO»-T beEd 7&4% £4Bi

LT, ZOEHVDH HL ED ETdbvwek BARUL, FHA2L LD
T LR,
£4 lha pcho BROR
Table 4. Estimated amount of stem per hectare.
* A F¥F D K bR & L oTHE
method* Cryptomeria only as pure stand**
R A 200.42 292.69
volume (m3) B 143.15 209.93
bl FEY A 67.74 98.93
oven dry weight (t) B 48.34 ‘ 70.96

*okk 2124k, ABKRR B) kX3
* %% gee Table 1, for A: equation (8).

44 TIEZ

FEMIT 1mxlm o E#EHE S5EESEWT,
H LDz, EWE 54~188g/ni2, A5 LT 126.4g/m? ThHoiz,

45 2RER

%55

FBA%E kZlhoT 0O EYEL

B, tf, O FFEO AL, ThTTiEx0 BEHEERE%Z <bxkdoz RLILD
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% 5. BEE (t/ha)

Table 5. Biomass in metric ton per hectare.

Vil 3% method* A B

IO A trees
# stems 98.93 70.96
% branches 9.03 6.94
#  leaves 17.93 14.27
5t total 125.89 92.17

F ¥ %2 undergrowth 1.26 1.26

st total 127.15 93.43

*&R1%p Lk, AZBAKRR (2, 6, 8 k3
* see Table 1, equations for A: (2, 6, and 8)

T, RIZOWTIE Lo -7,
5. £ EEOHTE

5-1 8
BRAET» S b Bo MEERE S,(c) & WEEE D(m) o Bf: X
131z LdTekhT, ZoBEKIX

log S,=2.626 log D +1.204 (9)
T »bbIhd, ZORE: MWEEED Sl lha b 2A¥0 BO £E
B brdwb: R6ADXSTARD, Thi EMECAkTE KTADX> >IR3, ¥
AL lha 700 WEMEED VV71%220-T bidlk 7Lx4% £6,T0

10000 — INCREMENT OF
STEM WOOD (cc)

I IF J kS Fa—

5000 —

el R WA NTRN W N S NS WA SRS |

0 10 20
13. WEERE: %o £REO BER 9).
Fig. 13. The relation (9) between diameter breast high and
increment of stem wood.
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# 6. 5 lha b7cbo ®mE: O MRER %)

Table 6. Increment in volume of stems and branches in cubic meter per hectare.

H* A E D &K MR L LT

method* Cryptomeria only as pure stand*
[ stems A 6.195 9.084
B 5.730 8.403
153 branches A 1.362 1.997
’ B 1.194 1.751
gt total A 7.557 11.081
B 6.925 10.155

*®1eHL, ABEBRR 9), (14) Kk3

* see Table 1, equations for A: (9) and (14)
BizLwd, 2oiEdnd @Er0iEdne: kuUL, FEAPLILDRESN FT<Lhv
25, RO 0 FBEHB 2brnied EX Tk,
5-2 &% «
o HSEER HEDLTEE EBEBVLOT DHAESTHD, BX%Fr IEXKZ1IERD
T)T Lot HOREZ Som Sl BFLT VL0000 KO AREEER B
L, The o whHrnARELD Bfkk EDTHE, OED0LE2D KD F*E

100 INCREMENT OF BRANCH WOOD (cc)
&y /) kA Fa—

50

FRESH WEIGHT OF BRANCH (g)
F= / xF ) FEY

) ) L ] L I 1 i L |

0 500 1000

X 14 0E20: 20 HO F=otEHE £EO EFR 10) (&R
Fig. 14. The relation (10’) between fresh weight and increment of wood of
individual branches (whole samples).
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B 15. 0io0to0 BO vrixo HEEZ £E0 Bk (1) (@3H).
Fig. 15. The relation (11’) between diameter at base and increment
of wood of individual branches (whole samples).

Y (BLC MRR), vrExDo Thy, FHvE AELO BRI, 2% OrELdI
LT 425 BU~6 CLDTESTRD, A0 7Y %d WHLLBLW, A59%0
PRTLEY, BD F=DFEY By (@) H5WiE vrixD HEE D, (cm) &, HO
ERE B, (cc) DHWIZITIT
B,=0.125B, - v 10"

log B,=2.72log D,+2.13 ar)
s Btk xbhic, LL, Thi 0E20E20 AKZEk bFT #5%%:, ¥
17, BT LdTL5KE, 0&20L20 ADhpTik Bo 4AEERIX +E9 (bdWid
MR © Y7 o EEE bhdv Ehui BRE 25h3Zi2 bbb, Bkl
TEY BBVIE AEYD HTH TOESOHE EOE50OKT ZoOBER birh
HT L FTHINDH, ZTTR, TOX5KTEE Lbhkpotk, OEDVEDD K
O MIREERE, 19K LHTIHC, BO 2nTWaiEE Lok BRI
BWES5Ko7, B 17, 18 ORIz 2&DXk 51k HbbIhb,
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Fig. 16. The relation between length and increment of
individual branches (whole samples).
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Bo vrxo BEEE £RO R0 10) OF.

Fig. 17. Examples of the relation (10; and 10,) be-
tween diameter at base and increment of wood of
individual brances within each tree.

18. O &EDVLDD KROEHTD VG LOOE
20 BD FeoFEsr £EO R AL,
1159) Dl '

Fig. 18. Examples of the relation (115 and 11y)
between fresh weight and increment of wood
of individual branches within each tree.
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— log B,=alog D;—b (10)
B,=PB; 1)
7272 L, e Q0) (1) :kAkUThHB, K17, 18
w TTLBE BBk 65 29 BTowTik
log B,=3.437log D,—2.915 (105)
B,=0.098B, (114)
r=0.999
o o - log B,=2.877 log D,—2.030 (10,5)
B,=0.223B; (115)
o r=0.915
LWHBRS dEwbhd, BO FEF HEHWVIX
© A A°Oo° 00  vrxovi¥: HEO BERR EFbdT BET
p s B o Boms, 1AD KOst £EE WETS

L L 1 | . ]
0 50 O ik ~bFTEp TEL: Rdbhd, ZO
BRANCH ORDER FROM TOP .
vI n3 J I I Tav o BfRE AZEik dE®»T, vrxd EE
® 19. 020 E2D D HERIE N N
D HEED BF A A6, O EHSM HBVIE &R0 FEYPL 2RO
A A2 HEERY bIDBHCER TEB, FEVE OO0
Fig. 19. The relation between growth
rate and the order of branches. Tri- 1E952% 1X5HIC PATRATHS, The KILK
le: le t No. 6, Circle: e aeae TSN
S oo e No. 20, T drwpor wALIES @R HESEV. B
D FEHE H£EO BRE oroT KT
L it #o 4£ER Bglc) & FRFPhOKRD doTWwd BOE +EY By(kg)
BBHWIT M Bo(cc) © DWW 20, 2l k5 L BRBdD, 2F0RX

T dbbIhd,

200 —

100 —

GROWTH RATE (%) +®AFa—Yv

Bg=120.7B, r=0.973 (12)

Bg=0.134B, r=0.981 (13)
2Rl TGS @Er0KC F0EE HTIEEBZPESHET Slibly, Lal,
Bog: £EED BRS bdT BELIIHID Bxdl, HAEILR KO &R
B0 HEERTS Koz ~LLT, ErOKCO2VTIR HEERZ BIkoTh X%
572
Bo B: ro 4£EBS BEL BRSL-TH, HoEO HER KEE BEL
FTEPE, ek BHo AERO HEIE obxAV, ThiE BEERE S04
BRI HHRE WEERD EXRSMENDL dED5h, HDWVE, MHERFHEAD &
O AEEREY dbLiEH ThHH, 0E20E20KD MEERE D (m) & KO &£E



133

—

INCREMENT OF
L BRANCH WOOD (cc)

8 ) 4 Fa—

INCREMENT OF
BRANCH WOOD (cc)

& /) kAL Fa-—

1000

1000 —

500 —
500 —

F= J IE /) FEY

FRESH WEIGHT
OF BRANCHES (kg)

T4/ FAeF

VOLUME OF
BRANCHES (cc)

L 1 | , 1 1 ] ] I

0 5 0 & ——
B 2. KZEic Tk F=0 DO FEHE ° . o

AEO B (12). B 21, AkZric ki Ho MEX £EO
Fig. 20. The relation (12) between fresh weight ' Bt (19).

Fig. 21. The relation (13) between volume and
increment of branches per tree.

and increment of wood of branches per tree.

& Bg(cc) obn»Zitiy K22 0k5ix

2000 — INCREMENT OF .
B{&p 3 1 , SEPRT bbbIh5D, i B;RA/NCH/{V:OOD (cc)

i * g =
log By=2.6491og D—0.175 (19)

CORE WERERD BEESfHr 2ro
T bk lhadicbo 724% £
61z Lad, coiEdvd  BEETFEA I

1000 —
HB dED TERAE BRKE ok :
5T HeEDle T£4LEDE HBVEW,
FRERHLEOLLT MHEZ EZMEC
ﬁ:%bﬁ:i}@% §7LC L&bﬁ_o Fawir4
DBH (cm)
o MEE AERS BER0DC L | o . me
BEESIC XbdT HEL BFS b 0 10 0
o ¥ 22. WEEEE: Ho SRR B (14).
L0b, ThE2r-T HO FHERE Fig. 22. The relation (14) between diameter

breast high and increment of branch wood.

% biwde Bxx 156.5% Litoi,
Fio, HEENRICX S ARE (ME4EEE RGR) 1 14.4% Lin-7s,

5-3 MHEE

COTEEEY BTiholkt FEITE I 14EM 2<bhik ¥R HVWDIOL %4b
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K7 fikEER (t/ha)
Table 7. Net production (t/ha).

o Z ¥ 0 n Wbk LT 5 BO®
method* Cryptomeria only as pure stand* distribution
[ A 2.094 3.070 73.29;
stems B 1.937 2.840 74.3
L5 A 0.765 1.122 26.8
branches B 0.671 0.984 25.7
B4R A 2.859 4.192 100
stem+branches B 2.608 3.824 100
A A e (5.380) e
leaves** B —_— (4.280) —_—
FRAR* A —_ (1.914) _—
roots¥¥¥ B D (1.621) —
TFE xRk
undergrowth**** (0.632)
& &t A —— (12.118) _—
total B B (10.357) e
*% 1, 6 25X

* gsee Tables 1 and 6.
EORFRED 30% LLT
** ag 309 of amount of leaves.

WK I ERD 20% LT
*** as 20% of the increment above ground.

AR AFEROEHLLT

**%* as one half of standing crop of undergrowth.

JHT LN TEhvrb, D 4AEREY RBIX5TER TEhLV, IrOHEED 74
b B 1&Hic 2<bhi E0BZ k0 0.3 & HEL ALY 3
0.25 & LTw3), 35K, o 4AEREE #Effo 0.2 L, TiEzo BEED 0.5
Z ZOFO AEL KELT, Zhbd %o EWdERC <bxd: 14£H0
MizEEEEIX lha Hcb 10~12t i X3,

5-4 MEED FEINO HE

¥ Zor»r0 LERDY brLLEVrD, MAEED £HHH~0 HEIE bidHLhL
W2, e B AERR bhoTwaeh, SEIhA HERO FERERD 5bT
D BE KO SEFRET DLDDHT LR TED, KeRELL T FoBkT LidE
Z bLdTd BT T3~T4%, iz 26~27% Lisotz, AEIN HEHO JERIL
FiE B E BT kX% 3:10 vUVTAT brhBIEThb,

VEDVEDD KEZDOWTD HELE S5v 2 KBVWOT WH-%Xh Lz i b
HRVH, BRR 9) (14) Kldahic HEE # IO o £EE0 BfE»5
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DRY MATTER PRODUCTION (kg)
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23. MEEEE W50 EmEE (B) X £EHO KEF~
D FEO vITA4 (T). To B &e B~o .
Fig. 23. Diameter breast high and production of each part (above), and
distribution of produced dry matter into each part (below); broken

line shows the distribution ratio between branches and stems.

EE lcm Z2 D BE HO 4EEE D, £he EHEC Akl T, BEEIER
2LbFLHE, B2 0 kO X5Ehd, theb ZEShic FRIERO #HE i~
O SERE biwd: K20 To O Xowkhh, EEOREHEAREIE #Hi~
O GEDO vITAHR KkELLIK5,

BRR Q) LodIhi EHEE »brLREOCFEYO BFEID ThPThoOEED
EoRr LDHT £00.3% XOEEOKRD FEOLEEL ELT, BEIZT #
L Mo AED kit o4dF5E W20 Lokdehd, FhE TITAC &
kLT HERE edd: M2 0 ToX5ihsd, COBEMIT £2K Favev
Y=F 3T zic AP & FERLX5T, BEEORRELAEEY FELH~0 SER
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6. EOBLEEDOBRKR

6-1 #
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M 25 ZzoflE LT, RErWicEd\y HED »IxLAEV, Rk 172 200 ©
EDOVEDDOED F<OEDFEVE ARED EfEE LT, 2OV, Ze—~F0
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Fig. 24. The relation between the amount of leaves and increment of wood of
individual branch (whole samples).
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E 25. OED0ED0D KO BHTD DEDOE vE A7/ FE T Ta¥
o0 Bo HE: EoEro Bfro  fl X 26. O0:D0EDD KD BHTDO VED
=R WK 175, Ju REER 205 OLo0 Ho fiEE o BEMEHD
Fig. 25. Examples of the relation between the D o 4£EO B (2B E2RX) .
amount of leaves and increment of wood of in- Fig. 26. The relation between the growth per
dividual branches within each tree. Triangle: unit amount of leaves and order of individ-
sample tree No. 17, Circle: sample tree No. 20. ual branch within each tree. (See Fig. 25)

ZOX 5 R Hrobhihot, XOBELT, @26 FARK 172 200 F
~D¥E lg o HoLERE Ho E»bo EFEo BT LT, Mic 4
bhoiBh, B0 HEESLIO HKOEREL HOOWTWELHHLED BNV
LoD BRI AbhARV, Zhid FERXX-T 2<bhix HHEO ®oLETHT
5 HEDN HTI-T ZEB-oTWHEDTHD, B I HBWE 7ryE &
FEE&ro By BETHD (17, 18) Lzrnrd HBE, HD FFFyK k55U
T BosRTopbhic /7295 8O 4£RK 2okbhd kd: Bbhbhd,
6-1-2 KTt FEOEE Ko 4#E0O B

VLOVL2DOKRD FTRTOHO £REREE: FEoOBLo BRIE M27, 81t Lz
n5LB0T, BOEREE Be(co) ik ED r~otEy F,(kg) %%mm bl
Ter®y Fakg) 0DV 2&FDX5k BER¥H5,

— FV

Be=4.0155+0.000429 F, (15)
— Fd

Be=5 50675 70. 000443 F, (16)
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B 27. RZkic ELdl EOR (F=oFT¥) & Mo 4£ERo R (15).
Fig. 27. The relation (15) between green weight of leaves and increment of branch wood.
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X 28. KZ&ic F&dk EOE (b LizAEY) & Bo #£EED HEE (16).
Fig. 28. The relation (16) between dry weight of leaves and increment of branch wood.

J AEY

£ 8 Eo HNEHALIO B #Ho £ER (cc/kg)

Table 8. Increment of branch wood per unit weight of leaves (cc/kg)
5 BE* FID FEYV HD bl AEY HRD
method* green weight basis dry weight basis

A 55 110

B 53 122

*x£lk 60, TnEh, A, Bo74s14m»5 Lol
* calculated with A and B, respectively, in Tables 1 and 6.
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¥% b2 5 KEE HO AEBBBBVA, TO7 VIR BEOo&RET Hz2k\W,
IORDPLIE EO HUEESHLIO KO Mo EERE LEHLARVOT, Keko
TEORLE HoAEEND E®EE RKB8D XHTkB,

62 %

o 4AEE S, dmd) & EOR (F=0AEH F,(kg) I b Lot EY
F,(kg) odbnicid K29 kot 30z L»Tx5k BEsdh, BRIz b
WHE DEDLSTKED,

S,=0.274F, r=0.961 an
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Fig. 29. The relation (17) between green weight of leaves and increment of stem wood.
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30. EoOER (brlictEy) & 8BOo £REO BiR (18).
Fig. 30. The relation (18) between oven dry weight of leaves and increment of stem wood.
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S,=0.601F, r=0.957 (18)
L7 ->T ¥ED HEEDLIO @O FHAEERIR, lkg &
720 274ce, D bbb UicAE®y lkg dich 60lce &ins, heEo MEEERRE
EORNPL ¥ lkg 2D BoOMD FH4EREEZ 20T, Apd diDicboR
HbbET I LT, B0 HEdIVD %O Mo 4ERE X< EoREER:
LT ®5bINdR, 20Edby EOFET edTh HEDL FHM1ERL, <D
# 1kg »7zbh 230~280cc, »birLiz#E lkg H7zh 500~600cc &\ 5 LiTkb,

ED FeDAEY

RO o HMNMESCIO @B HO AER (cc/kg)

Table 9. Increment of stem wood per unit weight of leaves (cc/kg)
P FRD FEY B | bl FEF B
method* green weight basis dry weight basis
BAfRK 17, 18 25
with equation 17 or 18 274 601
A 248 500
B 234 590

*A,B%i, %h%h’ i%ly 6@ A,BU) TR A

FFEL .

* A and B were calculated with A and B, respectively, in Tables 1 and 6.

B MRBEOO B0 LRI, £BAE 0FL, KO WHEE BE, bo
TWAHER LT HbbIsd BHO H#HET 0 BGRE L0iS5T, 2ok -

NET WEL 7H=9?, Favwvy=F79% /32, FyE0 o FhHveix
LEBoTWD, £ HELT KOd-Twd EomLD HFEEZ K3l LT,
4000
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N lkg TEY /7 3% J w4 Fa—
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©
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o o

o Xe)
O o450
[¢] o Qa_o
'o——O"%“‘-"a e Q===
o o
! 1 l
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HOHYE N ) FEH
H 3l. EOET dHbbIhd 0 EBFHL FEofMERo Bf
Fig. 31. The relation between leaf efficiency and dominance of trees

as expressed by the amount of leaves per tree.
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Fig. 32. The relation (19) between green weight of leaves and
production of wood (stem+ branch).
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Fig. 33. The relation (20) between dry weight of leaves and production of wood
(stem+ branch).

FERTIE 7Y F0 BREVWR, LS ED HNEDLVO @otto 4fEEX
BEWEST »RDVTnD, bLIRizE B®RET oEro #Eo BEs b
BEVZEDR EFExDNhDH, £H52LLTd BEZX WhHC —KRC T3HEFTh5,
6-3 #%E HE Dbtk HOEE
B®E HO BFREEES LRIPD, oo EWEIC ARLT AFLT Ho
4gER P,kg & FEORED BFE diwi: K32 330 k0T, 20 BER
 brwrkr DOFDQXSWHKB,
P,=0.117F, r=0.971 (19)
P,=0.262F, r=0.971 (20)
ZhoDRPS +<0¥ lkg Hcbho Mo FHEERZ dewse, 100 X
SR, +<0¥E lkg Bb 17g, b LRE lkg bich 262g & WS LT

Eba
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£ 10, ¥ HNEHDO MEERE L0 MEILER (NAR) (g/ke/F)
Table 10. Net production per unit weight of leaves, or net assimilation
rate (NAR) (g/kg/year).

pZ8 F=D B Hlh | bl E B
method green leaves basis dry leaves basis

1. BEfR= 19, 20 5

1. with equaton 19 or 20
LB stems+ branches 117 262
Rk leaves™* (132) (300)
JRLRR roots*¥* (50) (112)
=t total (299) (674)

2. MOLERLEDOEND
2. from production of the stand

A* B4+t stems+ branches 115 232
kK leaves** (132) (300)
s roots*¥* (49) (124)
=t total (296) (656)

3. B* @44 stems—+ branches 105 212
Rk leaves** (132) (300)
FRwE roots¥¥* 47) (102)
it total (274) (614)

*A, Bix, th%h, 1,70 A, B 72475 HELZ
* A and B were, respectively, calculated from a and B in Tables 1 and 7.

T kKK 2T A2 1
*k kkk gee Table 7

5, £l KGeko HModERE Erod Lo BRULIS5h 7841 £100
EBVTHE, MTeRrs dedl 72140 3bLTIE, FEARDS bidle 7TX4
Xvd, WEERED BFERE ohoT e 721DESH X019, Q)T B
LB bbb,

6-4 2EERE EOROBKR

EF2EBHUL, B £EELY EO2EO 3, ROLEELZ W ERO AEEO 2
#E FELT, B0 OT7T 241 <bzT, 14£H0 EO HMEILO WHAEER
iFEEE NAR) 2 3 &05: £ 10 0EB0T, DRI T Wb BHS
7, D F<OFEY lkg Hiobh 210~300g, »bhLictEy lkg b 610~
670g & ot

7. % & &

FEREEKRD 29F4£0 2FREOWT, MEDO BREE, 4EE, Sf:, ¥0EL
H£EO BERIEZOWT Lok, BERE: £EERED HZEKIE WwiorD FHEr b
RCHtz, WThOEdWicd, BERE T, #, &0 BHFE 50V, £E20 Bk
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BEED Hfiz bbb HEE, MERTFHOARDLD 7414 HKHyo BimfEasaste
B HETS HELVDL, HRCX-T BED 213 50, RERTEA 2o,
¥ lha v EoORIE 4EHEO Fzr dbWT HELRY, OEw 7147
HAVEEL, F=DFEHT 33~38 bV, pbhlictEyrT 4~18 v T, ZhETK
RESNTWVWELDE HED bobhbol, 7277 ThET HEIhTW55biL, O
Lo, LR T BkER T4k LDODLTWBHELDHN HHDT, £D 71F
HAOFERE FEEL, ZO/4F741F HEEEHIT X2530TIHRL, HHKTHE
Bz BfRE T0EE I2OKC HTEDo @RI oL Exi,

BOAERIY 0ED20ED20 HIZOWT HBRIFTE IR UFET LLNK, o
AERIX o FdEve BER OGRS RDkb, Fr—%0D LEOIES DR F
EYOLIIC XLAETSE VS LEAEP DT, W<2»hD HO HEZEEL-<T
D AREO AEHRIMNTE ERE HLDHDT LTOREOIVWTWVE HO £,
T bEDHBIEN TED, KL, HBERECOVT bEoi LRI, FroRE B
TIRELREV, ZOKRD MO £EEEZ SO0 FET HELL, %5 2.8tha &
3.1t/ha, #%7% 1.0t/ha & 1.1t/ha, &< 3.8t/ha & 4.2tha ti -7, £EHD &
L Ao HENE, BT T3% & T4%, BT 21% & 26% T, KEKL, X% 3:1
TH -7,

Ho ENMRE PIHILA TERVLOT, BHEO 3EH 1E0 AER, RO
AERY WL £EEO 2%, TEzo HEEREO (408 140 £EERE (E
LT, #hi lha @ #i4EEL di05k, 14 104 HXU 12.1tha k-7, %
BXU BEBZdbbEl FERLFO AEEIX EoRE HAPRC o, Eo K
MEDIZVD LEMOLEREY 3BEO FHET dedhk, dbEdhhiTE-T Tk
555, Bt <0 lkg H7-h 230~270cc, HbhL7%E lkg H7-0 500~600 cc,
itk bbwic ERLFRO EWAERIT S~ 1kg 72 110~120g, »bdL
7B 1kg H7ch 210~260g Lis o7, EXEFBULIC, EE BO 4AEEER HEL
T ED HBFBEILIO MAER BT HMELEREZ E®5E, F=0E lkg &
72 14T 270~300g, b L7z ¥ 1kg b 14 610~670g & o7z,
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Résumé

Biomass, production, distribution of produced organic matter, and efficiency of leaves
to produce wood were studied on a 29 years old stand of Cryptomeria japonica. Methods
of estimation of biomass and production were compared. In all cases, the method using
the allometric relationships between diameter breast high and amount and production of
leaves, branches and stem, and the frequency distribution of diameter resulted higher
value than the method using the amount and production of parts of trees of average
tree and basal area, though the difference between the estimates by the two methods
varied with the object of estimation.

Amount of leaves per 1 ha was estimated with four methods, but there were not so
much difference by method; 33~38 metric tons per hectare in green weight, and 14~
18 tons in oven dry weight. These values are in good accordance with the values already
reported. However, as there was an exceptionally larger value in one of the literature,
the cause of the large difference was discussed. This difference was not caused by the
method itself, but caused by the application of a relation established on a particular
stand to another one.

Increment of branches of sample trees was determined by a method similar to stem
analysis. Increment of individual branch was closely proportional to its weight, but .
there was not such a trend that proportion of increment to weight is larger in upper
branches than lower ones, suggesting that photosynthates are used by branches in pro-
portion to the size of branch and the surplus contributes to the increment of stems.
The increment of branches of a tree can be determined with the ratio of increment to
the weight determined on not so large number of branch samples and total weight of the
branches on the tree. However the ratio determined for a particular tree can not be
applied to the others.

Annual production of wood as dry matter per hectare in this stand estimated by
two methods were: 2.8 and 3.1 metric tons for stems and 1.0 and 1.1 tons for branches.
As it was impossible to distinguish the leaves of different ages, and determination of the
production of roots and undergrowth was too laborious, it was assumed that production
of leaves is 30% of the total leaves present, that production of roots is 209 of the pro-
duction above ground, according to the results of other studies, and that half of the
weight of undergrowth is produced annually. Annual net production estimated thus was
10.4 and 12.1 metric tons per hectare per annum, by the two methods of estimation.

Production of wood of stem and branches of individual trees were roughly pro-
portional to the amount of leaves on them. Production of wood per unit amount of
leaves was determined with three methods. The amount of stem wood produced an-
nually by 1kg of leaves was 230~270 cc on green leaves basis and 500~600cc on dry
leaves basis. Annual production of wood of stem and branches as dry matter by 1kg
of leaves was 110~120g on green leaves basis and 210~260g on dry leaves basis.
~ If assumed production of leaves and roots by unit amount of leaves are added to the
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above figure, net production per unit amount of leaves, or net assimilation rate in British
terminology, was 270~300 g/year/kg green weight of leaves, and 610~670 g/year/kg dry
weight of leaves.



