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Fig. 1. Location map of study areas in the Tokyo University Forest in Chiba. MR, Maruyama; US,
Ushirozawa, ME, Maezawa; JN, Jindajo; NI, Nishinosawa; NS, Nashinokidai; SB, Shoubu-
zawa; TK, Tokanzawa; MN, Manezawa; NN, Ninosawa; UZ, Yuzunoki.
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Table 1. Outline of older and younger stands studied
M AN BSOS IR EES M VIORSEE TOME  BEEd
Stud . ) Bed tand Mean Mean Year/
y Plot Altitude Aspect Gradient rock age DBH height Month
area m yr cm m measured
#. WA _EEB-1 (U-1) 240 ESE 22 S 82 20.5 139 1983/ 7
MR (A) E&-2(U-2) 240 ESE 22 S 82 18.0 120 1983/ 7
rhi (M) 215 SE 32 S 82 25.7 174 1983/ 7
TE (L) 180 SE 10 S 82 36.0 249 1983/ 7
# R EEU) 260 WSwW 26 S 82 27.8 16.6 1983/ 7
us hE (M) 235 w 40 S 82 35.0 23.1 1983/ 7
T (L) 185 w 35 S 82 38.7 26.3 1983/ 7
Bl IRA EEZ(U) 315 SSW 22 K 78 26.5 15.0 1983/ 7
ME (A) I (M) 305 S 36 K 78 383 20.7 1983/ 7
FER-1 (L-1) 245 SSW 18 K 78 454 24.7 1983/ 7
TE-2 (L-2) 260 SSwW 17 K 78 44.1 28.8 1983/ 7
Aii RB LI (U) 310 E 18 K 78 29.5 18.3 1983/ 7
ME (B) & (M) 270 E 35 K 78 47.8 29.5 1983/ 7
TFE (L) 245 S 18 K 78 54.8 30.6 1983/ 7
#mEE B (U) 250 E 18 K 26 13.1 10.0 1984/ 9
JN g (M) 235 E 45 K 26 148 12.7 1984/ 9
TE (L) 215 ESE 34 K 26 23.0 14.0 1984/ 9
/iR _EEB(U) 230 E 35 M 23 15.1 12.8 1984/ 9
NI s (M) 220 E 45 M 23 159 16.0 1984/ 9
TEB (L) 210 E 5 M 23 189 18.1 1984/ 9
KRB EE(U) 310 E 26 M 20 145 12.3 1984/ 9
NS TE (L) 290 E 18 M 20 14.2 14.0 1984/ 9
E#iR EE(U) 310 E 15 S 18 9.7 6.9 1982/12
SB 1R (M) 300 E 35 S 18 105 9.9 1982/12
TE (L) 285 E 10 S 18 17.6 16.2 1982/12
* See Fig. 1.

** 1J: Near the ridge M: On the mid-slope L: Near the bottom
ok S EELKEE Shiraiwa Tuff Member K: #FIHESE Kiwada Mudstone Member

M: EiRJEEE Mane Modstone Member

C/7R, i/ K LB TR, 205 Z2REL, THRVLFEARM CGRER, BRI <&, #

ik 1 e - A TOHGE 2 —FIc 66cm & L,

F7z, BRI S B, FHR A, Ful A (3 1984 FRkic, $%iRI3 1985 FRkiczhEhsy
Rah, BEORBICRAFPERIN TV S, KON LE UHAEXICHEE S 11/ X FEHAR
DIEHH S RIAEX 30 KF>DOREAREZ ST, AR A, Fili A 12 1985~1988 FE DA Ef=
#%iz, iR 1986~1988 FEDEREFRICKHS, RITEXOHEE B - 1,

Ehk B X UEBEROSFHER IcB VT, EBENEEbn 2 1 iicH LRy, HiENEm©

FHEAB o1, FlbbET,
AL 7o, B OMIEIRR I,

BE2EYE (400 co BREMIRIC & 3) B X MMM 0K
SHAMRE, FLBAHIER, BAGEEETH D, (LFHEORMEIEE 3,
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£-2 YEMHTIEX OVERTER & RS (1985 4F 10 HifllE)

Table 2. Mean basal diameter and mean height in younger plantations in Oct. 1985

* sk TR SR

S g Sﬁ:\%ﬁd Mean basal diameter cm Mean height cm

Study Bed “. 00 FHEX Plot** FHAIX Plot**

area rock gr
¥ U-1 U-2 M L-1 L-2 U-1 U-2 M L-1 L-2

H#R TK S 7 27 62 101 91 122 362 410 437
HiRIR MN M 7 7.3 75 98 343 446 476
BIRCME(C) K 4 2.9 5.1 138 240
{~/7iR NN M 4 25 4.1 115 220
W/ ARKUZ M 4 4.7 54 48 6.0 192 239 275 318
AMLUBMR@®B) S 2 24 24 25. 27 118 109 131 153

* See Fig. 1.

** U: Near the ridge M: Mid-slope L: Near the bottom
**k S: Shiraiwa Tuff Member K: Kiwada Mudstone Member M: Mane Mudstone Member
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Fig. 2. Course of height growth in Ushiro- Fig. 3. Course of height growth in Mae- -
zawa (US). zawa (B) (ME(B). Lettering as in
U-1, 2: Sample trees near the ridge. Fig. 2.

M-1, 2: Sample trees on the mid-slope.

L-1, 2: Sample trees near the bottom.

la~IV: Growth curves in each site
class Ia~I1V in the Tokyo Uni-
versity Forest in Chiba
(SHIRAISHI 1986). '

pH (H,0,KCl, #' 5 2&#F), N (Kjeldahl#), C (Tyurin i), EEEHRER, BN Ca,
K, Mg, Na (fhith: Peach 7, E&: FEFBOLE), wl#4REY ~ B (lHi: Bray No.4, &&8: ®
VT F Y Tv—, ERERD Th B,
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£-3 Fuli A, ®IR, 80k A FiiElic B3 2 2 FEMRKOBEEE (cm)
Table 3. Height growth of Cryptomeria japonica seedlings planted after the clear-cutting of older
Cryptomeria stands

RAIEFEH Ful A MR (A) %R US Bk A ME (A)
Year/Month

measured U-1 U-2 M L U M L U M L-1 L-2

1986/ 3 59 60 69 78 — — — 71 64 87 76

1987/ 2 104 91 126 162 60 60 57 104 119 160 127

1988/ 3 184 1556 204 255 132 130 132 134 164 231 183
1988/10 250 205 2756 3456 222 226 231 168 232 331 277

Mean annual 64 48 69 89 81 83 87 32 56 81 67
height growth

U: Near the ridge M: Mid-slope L: Near the bottom

shispiEtk i DFF AT BT, 1985 4F 10 HiT, KFAEXIZ- & 5 KOk SEBEE DY

SFEEEAEEEDS S L, EMEB IR -7, REEEIZ, N (Kjeldahl #), CaO, K,0,
MgO (HHEs-@IEREENH, FETFBNE), U vBE (MEE-BIERBOHE ~FFE) 751 x
o—ik, SERERD THB'%
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X-2 ic&ikRo, K-3 Ik B Ok EtEHAROEERFEEE ZhEN LB T,

g, PRoOFEX ToHAAOHEERSEE, ®R, BIRB L, HAPHL LD
FHEHEENRTOMA O & DX FORSGEEMRICZIZ - EERERELDHLTVL S,

A EEICB VT, RIRTIE, 20 FAEOBED, I I ~DIHEYS L TWids, 0k,
BEEEMETE £ 120, 80 FAETI, HMI~IVICHYT 2ETH -1, T, FABRXD
R 16.6 m b M~IVORE TH 5, —4, HIR B T3, 20 FABORESHIA IVIEE
TH -1, ZDH% U-2 TiZ, HINIVTORESAERHIRIZ EDFITE A SN T, 80 FAKOKE
T3, BN O~McAEY L7, HEXOFERE 183 m i3, fHIfiIMic b LETH 5, K
DOEIL 10 FEHOMEER bRIFTH 5,

BIR A, $%IR, ful A oS Ik S N - R FEMAROBEEE S £-3 1Ic Lvd, KEFEE
EBIBSKAIRBIZbMWAEIRH D, BMBECRIRA Tk, #HEEScoMSERENE
W —4, HAELRBSL, BMbBE LERIR, fubA cE, f#il R coESERSHENBIF
TH b, %N, AR B TREBREITICE > TEMAOMEERZRREZ 1205, K-2,3D& 512,
#i L cotBHoMEERICO VT, FiREBE UERSA SN, BIR A B, %R E
#, ALl B _E#-1,-2 o) 80 FAEBSEIKIE I, £ FN 15.0,16.6,13.9,12.0m TH - 72, Hi
RA FEfomEs 20 FARHTEP - o T EE2E X 5 &, BRIRER, ful A B&-1,-2 i3, &
Bh~&osSEES, ThEhofmEhE, THic o~E 2 LHEINE, MENCEH,
<, BMpsi CHAgMoME HRTUAERBRRE LD L2 e, XF¥FOEE~DTIER
MoErsplif Tt b Sbh b EEZ 55,

Hm T ARIC 351 2B IENT DR EN-4 I LT,
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Fig. 4. Course of height growth in younger stands.
——————— : Sample trees near the ridge.
----: Sample trees on the mid-slope.
——: Sample trees near the bottom.
SB, Shoubuzawa; JN, Jindajo; NI, Nishinosawa; NS, Nashinokidai.

BERTE, fbSE TR cHEcELVESS D, FIBOFTHRB (X-3) K5 LiE
ToABH O ELEEREIC b0, i, il EMogtRAR IS, Wi 14 FAEEICHSE
FEEOEMHEANSS 6N, ThF TOHENY 30 cm/yr BEEAS, 60 cm/yr BREA~FEMNT 5,

M ETE, A FHoRAEX AR S 3 729, fE PSR hE & K%L <,
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HREIE D bBD X0,

B RETIR, AEVHOEEEMSERED, #lim EE 58, T 67 cm/yr L BIFT, T
DEMWNS L, ®R, AULFEEHICHAERRBEZ LD LTV 3,

78/ FEREM T3, A, THRo4ABEVIHOFRESEREY, ThEh 72,82cm/yr LB
HThd, Fl LI, Bbik, b/ FPEHINTED, ZoUL/NEORFWERENT
W3, ThosOZ¥OHEBFIHOEMESAERE, 53 cm/yr L HENBRIFTH - 7,
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AFEHEHTAHON B HIER, ABPHEREORENEL, RATBHFEIh  bOBBL
EBbnsA, 4SHd, TEOKMPREPHIIEZRMAS & & > THEEHRK T O T38RI Bo~Bg i
HTIED, KRFEX O TIERG, fif_L# D Be~Bp(d), flEHERH By, £l F#fHs Bp~Bg T
b5, THEHEER, Bbic, KEDOARBTASN, HEBTE, WR~BUREE, |, Tk
R EXBLIEDONS, ABDODES R, FOoFAEXTHEL, &<, FullA F—1, —
2, AR A T#—2, AR Bh, FT#HTE, 10cm AT TH 5,

TEOE X, EmFEatofim EEBTE, fuli A 2815 cm, $%iR4A5 55 cm &<, HijiRk A,
B3, 100cm LLEEE W, B, FHTE, BORVWAHIEOERICH 3HIR A, B N0 £ 0
T100cm PLEOR S 08dh 5, HMFAE T, fmEBREDXTH1/ED 30~50 cm &7
<, t, T#TIE, 100cm Pl EEW,

PR, TEEENRANO X FATHICEVT, LIEOREXIME L 2 FoESEERB LD
BAREHN, TEHSROARVEICH I SICEALBRESBEID 5156, Hih 20~30 FA4:Lg
POoEEDEEITHICIE S EAERKRLTV S,

SRlOFBEMODT TS, MEEROIEITS BROVEHICA S h &R FEo 113 60 cm
DT &EEL, £ERPE TRIFSEIEAEES LY LTV 3HiIR B & FE o %12, 100 cm L1
LtoEE D, DROBREEKTH > 1, £, HKFAROME FIRTIR, LOHAX
bHEMSE VY, FROLVHAXOEBEVHAER A ON, EREDOBFRREIS X SATIREL,
Thid, ML 20 FAERTRTHY, TBOBESOEENE 2/ avintBbh s,

3. TEOE{LFEH

ZEATEX O O LR & MIFLBR DBER 2 X5 12, BN & F/KEE & ORR%K-6 i<,
zZheh L g,

IR I3, A, ABJEHS 70~80%, BJEH 60~70%T, %R, il A EHIR A, B TEML
Vo HIR A, BHE&EMI T, HIMEMILBAOLEL A, ABELE BELETHE DEMSLV, %
R, Al A FEHTIE, A ABBICL 5, BETHIBROE &GN WERHBA 5N 5,

[6] CEMERDES, AR A, B 0D, %R, bk v b, EkH0% 2@EBA 5N 5, A, AB
[& & BIETOREMEE L BEKEE & OFHEBRO LB 0IEH & 5 TR,

EH B L OCERMEEMO T EOLFEESEEXK-7, K-8lczhZTh Lo,

B OWESRENES S o5bh b EEL SN 3 TETED pH i & EEERIc>wTTic
Bt %,

BE® pH (H,0) &, #lf HBORBEX THUIAERD Kh -7z, Fuli A Bi#-1,-2, #%iR F#,
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Fig. 7a. Chemical properties of soil in older stands. @A, MR (A);, B, US; OA, ME(A); (J, ME(B).
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Fig. 7b. Chemical properties of soil in older stands. Base sat.: Degree of base saturation.
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Fig. 8. Chemical properties of soil in younger stands. O, JN; @, NI; A, NS; A, SB.
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Summary

Differences in course of height growth of Cryptomeria japonica trees planted on a slope
were compared among near ridge, mid-slope and near bottom. The study was made in 14
study areas in the Tokyo University Forest in Chiba and causes of the difference were
discussed in relation to properties of soil and nutrients contents of needle.

In study areas of older stands, the height of Cryptomeria tree increased from ridge to
bottom along the slope, while of younger stands and younger plantations before canopy
closing, this difference was various, apparent in some cases and not apparent in other cases.
On mid-slope and near bottom in the two study areas of older stands, the courses of height
growth observed by stem analysis paralleled with the curves in each corresponding site
class of the yield table. Near ridge, the height growth followed the yield table until 20-30
-yr-old and depressed thereafter in the one area where soil layer was thinner, and the
growth was not excellent in early stage but the depression with age was not obvious in the
other area where soil layer was thicker. The similar difference in height growth in early
stage was seen in seedlings planted on the study areas after clear-cutting of older stands.

Differences in chemical properties of soil among the study areas were found near ridge,
but was not apparent on mid-slope and near bottom. The height growth was affected by pH
of soil, the values higher than 6 resulted in excellent growth and lower values in poor one.
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The chemical properties of soil depended on bed rock.

In each part along the slope, the height growth increased with nitrogen content of
needle. In comparison of the same level of nitrogen content, the height growths on
mid-slope and near bottom were higher than near ridge. The differences in height growth
between on mid-slope and near bottom were smaller reflecting smaller differences in
physical and chemical properties of soil among the study areas. But near ridge the course
of height growth was various throughout the earlier, middle and later stages resulting from
different soil properties among the study areas.

Key words: Cryptomeria japonica, Course of height growth, Near ridge, mid-slope and
near bottom, Physical and chemical properties of soil, Tokyo University
Forest in Chiba



