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The Growth and Tree-Ring Analysis of the Big Evergreen
Oak, Castanopsis cuspidata var. sieboldii Nakai (FAGACEAE)
on the earthwork in the Institute for Nature Study, Tokyo.
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BEZDX ) REIROAREHRAL L,

BERAROEIREE, BhF, DBH, MR, *
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DA Table 1 IZHRLTH %0
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Table 1 DK S XTIz 2V TIH19654FE DA
AR oE AP E Sh Ty 5%, SREIFEY,
Wi b1m~1.5mofif T, REY, M, W, 3
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Fig. 1 The locations of the sample trees for FMEZREL, ZofisbH@EmERE ki,

the stem analysis and the earthwork PORERER AL 8 1 M R BRI & & bh ¥, T

o the T oy St o EARUHSHES. L bR HORERIED

— WL T, JE&15cm~25cm OMRE L 720
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D, BIEL, 27w b= ATHN R B ORBEE OBFIN b ERR 2 HED 72,
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72 L7ei = THRTHHMBNE D I B IR & WAEBR RLIR80 bhviehs - 7z (Jefferson, 1982) 73, fi
DOERSHTHAD I FIR AR SR B AT, EAIHOEHR KR & HIWF L 720

Table 1. The details of materials.

Sample Date of Tree height D.B.H. Height of Diameter of  Conditions at the stem base

tree No. falled (m) (cm) g::ﬁ:?;:;l disks*(cm)  gtem branching young sprout
1 Jun. 1973  16—17 113 5.5 84.7 + ++
2 1970 15—16 72 1.6 64.6 = =
3 Oct. 1980 15—16 75 2.0 53.8 = o
4 1976 14—15 45%* 0.5 68.8 + +
5 Jul. 1983 7 53 2.5 50.0 + +

*  with out bark
** measured at 170cm from the ground
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Table 2. Numbers of annual rings of the

measured disks.

Sample tree No.

1 2 3 4 5

No. of rings 216 215 220 140 108

Fig. 2 The falled main stem with decayed
heart wood of No. 1 tree, and that of
secondary stems of sprout origin.

Fig. 3 The emerged root-mass for soil erosi-

on of earthwork, measures 9.6m in
girth.
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Fig. 4 Diagramatic reconstruction of falled
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VERITRDT 50 1206 BiTi3\ 3 LAREIRFA RSB b3 X 540 1304EE Tid 1. dmm/EE T
#S Do EURATOL06F 1.3mm/FThH Y (Fig. 8BH), WEIV L THOBBIHSLLTY, X
VARFBRLTWAZ LARD BN D,

T oA, TSR\ 19764EDE S ST L 3m AR TERRIT R b 0T, KIS T
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10 mm

Livatiii]

The illustrations of the analyzed disks. Annual rings show every 10-yrs from
the pith, dotted parts also show the decayed woods and upside of all disks

indicate upper side of stems on the slopes in the earthwork. Photographs
A-F show details of each wood.
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BiE, BRI CREFLTRY, MEHICK 15° HA LT, BN 7m Th - 7o

198347 A DKRMFIC, EMASMRED Lz, 27k 0 BHL Tz fs b ticfiikL, = oflgo—-o
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Fig. 512m¥ & 5 i Lo 4+2% 32cm 12t L FH#E0 22cm WU 19cm & 7p ) MR/ RO
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(1) M8 % E
O DIERT O 7212 PRI DS 0.0m TIFb i /sin - 7o 7o d IR R BT+ 5 2 L i3 o920 L\ 2%,
UTFon k5 aHEEIFETHS 5.

ORI < 2 S IR S vz No.4 45

& VHIDEEREbD TEL, 20 £/, # 3-
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TV EBZX b bo ZDHDIE~0FEITEEIC

EREENMEENZZ 2, ZOERMEE D ay
BEBBIAOBIE 2 B 72 b 0 L HEET % B0 ®
No. 2%, HiE1.6m D& ICELBETTT 27
I 4.5mm/4E L HED TRIVGEEER S RLTVS =
ERBT DL, MACHBRICER L 724 ko @ @
hLFEz REVe BT 5 ABOBT 72 A =

BRET CHAERNZELZEZ NS, =
No. 313, Hil2m O THKBRSOR TS 3
2, T 5 EHIT 1. 8Bmm/4E D AERTD b, -
Z Offi No. 4 KO 2 {50 EHETH - 72 =
LERLTV S0 S54EEMLEDIMERTS 2.1m

m/4E LGRS, AR ARROMINE S bh 01 R TR T I
72\ No. 3{EMEIZ, FAERHTIZ No. 2 &R H Years (age)

75D BB ST B L, B2 5 C1MERED 5
BELEFT LTV 3EHET 5V B0k, &2 .

age of seedlings grown under the
VIRMBOBIA & OBEFBRICR o2 b 0 LHEET controlled light intensities 2%, 10%,
5o 50%, and full light.

Fig. 6 Relationship between tree height and

100%
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Fig. 7 The annual increments of ring-width in the seedling stage of the measured disks
and those of seedlings grown under the controlled light intensities. The start
points at O-year of each five trees should be delayed for several years from the
relationship between the collected height of disks and the rate of height growth
of seedlings grown under the controlled light (see fig. 6).

No. 1 fEAf&iFH E 5.5m TMHRERRBTHOI Il dEEROEFTRILLE b LEETH B, LirL,
PR~ &3 A B 2 W ORI, 635 &, 5.5m BTFOEIIZBTh, D & LEERIZ 0.5m /48
DL EDEAERYD ) i TERIBFE>TcELZ BN S,

No. 5%, AP IKEBROIEEL LDOMMIFIC L B DT, FIHID 7 F-IIZEY Tmm/4ELLE o R AR #7
LTwdo LA LI0GEALREfhoEAE RN L E X N 5 REA L FROEERE E TAKICEIT 30

SITRONIHERETED D B 1o T, RRIICAT VA OREL PR TN TET S E 7 -4 Gk
B, RER) LHELTHS,

KRFMT, BREERPESFCEE, HIRCREL, $0AMZLTHE, VBB LLEBALT, Th
LEREMELBLT, 22BN 2%, 10%, 50% ICHE SN S BEXNT 5 EMET SE- L0 TH
5 (R 198000 F72100%X & LTI, Bto+50d 7o 5 il MRt o B AL S ¥ 72 6 44 o
BT T — % v Tzo

PRI & EBRX oftEAERMA (Fig. 6) X2 20B S OMROERER L OBEGE» 5, FRERDRK
HH 5 MRERIRE £ TOARKRBPIETTESZ LItk do 72725 L, KRAERDIEMROBESMS ST
BEREICET S ET—ETH B I LAMEEShATRIER SV
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Fig. 6 ol #5L, 1EROKTREDREXTY, BFOMBIERIES K\ 2bh, 1EIE
10cm g L LA, 24E AR EBIEERILALIZU S, 54EFOHIETIE, 2% X T0.34m, 10%
X T 0.98m, 50%[X T 1.75m, 100%X C2.29m & 755 T < 5o

Fig. 7i0R T & 5 ic, FHERXONERAERFE IZIE, Fig. 6 107 L o ERU ik & 723505 50
No. 4 Ti&, 10%X & 2 %X OPEICHLE L, 10%XOMHEH, 50cm O SIZET B E T3 ~ 4 Emh
S TCSBIERMENT 7 — 2525, No. 4 0 04EE 4N ETBEIS 5 L10% K 0YF4A MR L ) DD
B, RFEBS B LENTE S0 ZOMBINTROHER L —3+ 5L DT, No. 42003 0 MEF o4
EHFLZbDLEZLNS,
5.5m DF I THERIENZ No. 1 0AERE, 100% X L D LB AT ICAE L T3, — 5 [RIFR X
DOBEAERIZ 3HEA BV 5, 4 70em HIEOMHUETRLTEY, 5.5m OBEICET 3£ T ~10
FRPPDZ LI Do H-> TR ED 04 HOER T 0.0m oI CIX104: H 048 & R T %, P4
R ARG 2R R B 5 Z LT E S,

No. 213 1.6m OFS TOMKRITH 545, R EOEIELZITH &, 50%IX & ik L7 084 Bl i se
b do Zofh#s b No. 1, No. 2 DliF L b 100%~50% &\ 5, FKRTFREFELHTIIE SN AVERE
BRI ZERICAET L2 b DL ELOND. B \ViE 2 ~ 3EEDFAN 2 A EOBELALTFICHERL, #
DEPIEVIHEIC T i To b BLEHNE VYL LA
No. 3 1%, HAREE10% £50% DRICHIEL No. 1 & No. 2 ic i+ 3 Loz 0 AR Y T\ 23, FEf
P HKIERIT, 22 ) AAOM- 2B T TEBLZb D EEZ bR,

—77 No. 513, FHXHHEE 100% %81 5 EERZOHNL S b TV bDLEZ BN, TTICERORMT
BRE SN TOWIRIBOBHC A Lol asfic AR L, S it~ B2 %5 6551
TVv3o

(2) EREEL Age DBE

Fig. 8 Iz EE/4F L Age L OBMR %R LTV 5, No. 4 IAERNRMEMEZ B < &, No. 1, No. 2,
No. 3, WZFEH L7z No. 5 DEGKT T, BASUEMEE T RAEE TIZIE 2. 0omm/4E D A B o
BAOL, EOBROBPIDTNT, ) —ELIERRERE-> TV 32 Lbn 5,

ARBERICBT 52 ZNETOBEB TR, LB ORI YA TIRBA20ENE 5, REAITIES 528
DEPICREREZR T D BEERA SN, & 5I40~50ER 7 BERIC 725 L 1D T, fofEfk & FFa e
DEXDPBDOND L IICHRY, EREERLELRD. FMICEREREL YT L omm/4E U T & 7
%,

COHFEEN S EROFMREELRT 5 L, No. 4 ZB o EEEREEOER, BERZ OEL VK
AMTHESTCZ L ERTLDLHETE S, Ll 5 48 5 No. 4 fEEOH AT, BT 2L 1 DHEEAFESL
DBENP S L, FBENEFL ORI LBV BOZ LLEL LR S,

ERHEE L Age OBIfRIT, ZZTiE No. 4 3R b DL 5720 Lo LAER 23 1 13 HASE
BECSRECHICERLZLDTHY, £tBLv I BHEMEDL—K LT3, SbicHll o 4 £ i3
No. 4 fHEZER LT RTRIFTH > 720 TOL S ICABRER—ETH B2 L3, A/KICB-TRAR
THY, LS No. AfAfRicHbnc k5 ic, H1BHBRAC A2 ETICISE SFAREOKE & kT
CHDEZ LN TH Do LIcti> TIEKEES ORI AERREL Age OBIRIE 7 ) EHiR LD L
LI EH/REVESS,
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Fig. 8 Relationship between tree ring (age) and the avarage values of ten years in annual
increment of radius.

(3) HEREHELE Size OPRAF

Age b Size OFRICOVTIIZEOBWELDH 555 CMA, 1920; Cooper, 1960 ; i, 1970; Harper,
1977 ; Knowles & Grant, 1983), ¥4 %, Age & Size DEDO—EDOBRICIIIRCEMERL T 5, &
LOWEDTIZIE, Age LIMEHSLMETE 2 & X AMWALO Size L OPEFEAB LA TS Z L b HE
Td»h 5 (Chew & Chew, 1965; Crisp & Lange, 1976 ; Knowles & Grant, 1983), L#>L Chew & Chew
DHITIE, WBEICRET 2HRTELEDEAREHRE Lizb DT, Hick 55455 < 3 Size ® "5vx
RERTEORUTTOMBRTH Y, 7z Knowles & Grant & DH AT I3\ 5D SHEERE # 34517,
BEHOMEGEHZEL T, MR (1) 250.17~0.612 ) EAB LA TV B ICEBEF, k) kxh S
VEPFET DI LEHIC) ST TVB ELEL BN S,

LT, EPOBEEBROHEEICHYIO Age XD L Size BEEMICEE LTS L5
HHRLTIIL TE T3 (Werner & Caswell, 1977; Caswell & Werner, 1978 ; Kachi & Hirose,
1983)0 HAROBIFARICHEL Tid, BEBAICETZETO Age 3EbHTATYERE N, B 5 B
Fev) Size 2ObO, A—ZHTI, BELBRL CH—TH22 LR LIELIEBESNEIEETH S,
LA LBERERICEL TRZ DX S B EERFINMCEBILECB T 5L 5 MAETAED BN Likd
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Fig. 9 Relationship between radial growth and average values of ten years in annual
increment. The upper broken line shows the limit of maximum annual increments
when the radius is beyond 20-25cm in the all disks and the lower one shows the
critical point of death in No. 1, No. 2, No. 3, and No. 5.
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The agreement of the two curves is not remarkable.

Fig. 10 The fluctuations of annual increments in No. 1 and No. 2 tree.
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Summary

The reports about the pattern of diameter growth of evergreen broad leaved trees have been
very few up to this time. In the garden of the Institute for Nature Study the many giant
Castanopsis cuspidata var. sieboldii amounting to 170 or so in total have grown on the earthwork
of about 1.3 kilometer length. Many of them have fallen down lately. Among them the five
samples the heart woods of which are not deteriorated were chosen, and the disks were cut out
of their basal part of these trees and then these disks were scrutinized to find out the pattern

of diameter growth of these trees.
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From the above research I have got the results as follows.

About three samples (D. B. H. 75—113cm) every tree was about 220 years old. Its radius
growth in the state of seedling was rapid, 3mm—5mm a year. Comparing their growth values
with those of the same species artificially grown in the nursery shaded by saran screens we
found that the values of the three samples were very close to that of those seedlings in the area
of 50% relative light intensity, and it was considered that the three trees had been planted and
grown nearly at the same time.

The smallest individual (D. B. H. 45cm) was 140 years old, and it was considered to be a tree
of natural regeneration resulted from seedling, because it keeps the first stage growth at the rate
under 1mm a year.

The individual grown from a sprout (D. B. H. 53cm) was 108 years old. During the first 10
years it showed a very fast radius growth, but fifty years later, the growth rate decreased to 1.4
mm per year, and after that it kept the same growth as that of other individuals.

It was made clear about every investigated trees that after when its annual increment gets
to the maximum, the growth rate varies in the range of the constant rates (0.5mm—1.5mm per
year) and it lasts till the time of falling down. The time how long it takes to reach the constant
rate depends on each individual. According to this research, the difference of the growth rate
among the seedlings will be greatly due to the various causes, for instance: whether they have
the suppression with their mother trees or not, or whether they have the competition with other
trees or not, or the difference of the inorganic environment which they are influenced by. But
we understood that when the integrated increment of radius became 20cm—25cm, all the individuals
attained the constant rate above mentioned. From this we can forecast the fact that an inflectional
point on which diameter growth will be regularized is not due to the a ge of a tree but the size
of a tree.

When the average growth rate (less than 0.3mm per year) lasted more than 10 years, the
radius growth partially took place and came to the condition of standing death. But when the
growth rate was kept more than 0.5mm par year, we found that the death was due to the falling

down caused by the decay of heart wood.





