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The Tokyo University Forest in Chiba
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Fig. 1.1. Location of study sites.

@ Lk, O HEM, A\; bkt GOZEAKAT, ©; fE¥Fh, SE; MBR G #HD, YZ;
R/ A (BHID, NI #5/7R @HID, GB; 435R (11 %HD, JN; #HLE (16 #8), ME; HiR
(28 #kHE), HT; & (34#FD), MN; EMHR (36 58D, SB; E#R (36 4B, NN; /R
(39 WD), IM; 47 (425D, NA; R/ KA (U3MHD), TK, HER 43 #3D), MR; Huli
(45 #HD), US; $%iR (45 #REE).

®; Old stand, O; Young stand, A; Young plantation before canopy closing, ©); Camp, SE;
Sebazawa (3), YZ; Yuzunoki (3), NI; Nishinosawa (4), GB; Gobozawa (11), JN; Jindajo (16), ME;
Maezawa (28), HT; Hiratsuka (34), MN; Manezawa (36), SB; Shobuzawa (36), NN; Ninosawa (39),
IM; Imasumi (42), NA; Nashinokidai (43), TK; Tokanzawa (43), MR; Maruyama (45), US;
Ushirozawa (45).

Nz 3 AFF (%R (US), fuli(A)(MR(A)), Bk (A) (ME(A)) &HEEMHREEO 5 b TREATT
btz 1 #ik (BHR B)(SBB) & Ui, BEiE, %R, ful, E#HERAEMSASEIKERE,
ARAEMSHMERESE, 4R, 3/ KR, i/ RAESMGSEREEE TS 5 BRE - e,
1976), 7272 L, FBRF|HEHAICIE, AFEREZEZEATEY, HEREORER, ‘vl o—
L EEEh BB D — ABOFEHRENE > TV (RS - A, 1976), THd, BBt
FEricnmEasns (8 1985),

RBHEHOKE LEH D S TWich T T, 2~4 AFFOFEX 1T 7, FHEXIZ, 20~304&
BEOTAMNEETNE LI ICEEL T,

2 EERAROEBOHOMERE R, BBULRHMELHTEY, METRTRIFTH 54, #
AL E FTHOREZ AL (A) EBIRTELINESL, BIR(A) LEHRB) TEITKSE
bt

AR EERRIR TOT BT LA R~ FHE TR, ful (A), FiR (A), BFHRB) T’
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F1.1  EEE X OEREE TR
Table 1.1. The outline of the old and the young stand study sites

HAH Eax e AN ER OWE e CPORREE CPOEE e

Study site Plot Altitude Direc- Slope Geol- Age Mean Mean Date
udy (m) tion °) ogy (yr) diameter (cm) height (m) measured
Maruyama (A)  U(1) 240 ESE 22 S 82 :20.5 13.9 Jul. 1983
MR(A) U(2) 240 ESE 22 S 82 18.0 12.0 Jul. 1983
M 215 SE 32 S 82 25.7 174 Jul. 1983
L 180 SE 10 S 82 36.0 24.9 Jul. 1983
Ushirozawa U 260 WSW 26 S 82 278 16.6 Jul. 1983
US M 235 w 40 S 82 35.0 23.1 Jul. 1983
L 185 w 35 S 82 38.7 26.3 Jul. 1983
Maezawa (A) 8] 315 SSW 22 K 78 26.5 15.0 Jul. 1983
ME(A) M 305 S 36 K 78 383 20.7 Jul. 1983
L(1) 245 SSW 18 K 78 454 247 Jul. 1983
L(2) 260 SSwW 17 K 78 44.1 288 Jul. 1983
Maezawa (B) U 310 E 18 K 78 29.5 18.3 Jul. 1983
ME(B) M 270 E 35 K 78 47.8 29.5 Jul. 1983
L 245 S 18 K 78 54.8 30.6 Jul. 1983
Gobozawa u(1) 270 w 36 M 83 28.9 17.3 Jan. 1988
GB U(2) 200 w 3 M 83 27.0 19.8 Jan. 1988
M 205 w 20 M 86 39.7 255 Jan. 1988
L 180 NW 5 M 83 47.6 356.2 Jan. 1988
Imasumi L 300 E 18 K 122 50.5 27.6 Dec. 1981

M

Jindajo U 250 E 18 K 26 13.1 10.0 Sep. 1984
JN M 235 E 45 K 26 14.8 127 Sep. 1984
L 215 ESE 34 K 26 23.0 14.0 Sep. 1984
Nishinosawa U 230 E 35 M 23 15.1 12.8 Sep. 1984
NI M 220 E 45 M 23 159 16.0 Sep. 1984
L 210 E 5 M 23 18.9 18.1 Sep. 1984
Nashinokidai U 310 E 26 M 20 145 12.3 Sep. 1984
NS L 290 E 18 M 20 14.2 14.0 Sep. 1984
Shobuzawa (B) U 310 E 15 S 18 9.7 6.9 Sep. 1982
SB(B) M 300 E 35 S 18 10.5 9.9 Sep. 1982
L 285 E 10 S 18 17.6 16.2 Sep. 1982

REX, U flm SR, M; #HEdEs, L {16 T,

HHE, S AEEUKER, K #NERELSE M EREAE.

Plot, U; near a ridge, M; middle part of a slope, L; near a bottom.

Geology, S; Shiraiwa tuff member, K; Kiwada mudstone member, M; Mane mudstone member.

1984 £ 9 A~1985 £ 2 Qe T, #HRIRTIE 1985 4E 9 A~1986 4 2 Jic i T2 ZHIT
bl REROBUE 3 A, RFAHTRIMHEAEIC LML 52 %T-70b, 3 H~1 Hic
AFHA BHFE) TR foo KA, B2 FEHRE 1E, 34E, 4FHRE2E, 5
FHRFE 1 TR T BiTbh i,
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1.22 REHE

FHEEO(EEAORM OB S LT, 130 vBRINGRK E BSOS SEREZR
F LT, ) VERBINEEAEHIE L -2k, SEAXICRES W tERmoBMD > b, L8
(ABEii A B T8 (BB B:E@f/iEdBCE) 0fZ1ET o2 oHEMULLEABLEL,
25% Y VBT vE=D LAORINE (13258 YV vEET v E =Y AFKS0m) ZRIEL 2 (-
BENAEERBELR, 1975)

FAtseaERANE LRRHI, 2 EioMEbiR THEERE (T-A 33 ML C, GREE:
B ER R, 18/ IR 20 MBE C GREHE : BARBIKEE)) ORI, SHEIMLIEL L, 30%
BERLAKFEKIC X 2 REIRLEERRIC X 2GS O RO & BEIRRILIC & - THER L 75
At BBIOEDL OHEE L EEREH N, RIEHER, BBl T 2mm OfFEZEL o
1g1iz 10ml @ 30% @ELkFEAREMA, 80°C DEIRRBT 30 Hfiks 5> &7k, ARL:
Bl A A v A2 A & v 7 uw NET, AL TEERE (Cazt, Mg?t, K*, Na*) 2 FFBoLET
flEL: Rk, 1961), '

BSOS ERITOIEE R, fuli(A), FIR (A), EMHR (B) TREKAT (1984 4F) L
BeEzsbkee 1 EE (1985 4F), 24EH (1986 4F), 34EH (19874) ozhzh 8 Aic, ®IRT
R ERET (1984 4F) & HEekik 1 4EH (1986 4F), 24EH (1987 ) oz hZh 8 HicfkikaiL
EkE I HIEWE DT & BBALD SALFEAHTH HIERR ORI AT - 72, £z, 19884 11 i
13, HEMEOTRD S AT - oo RILOFEETE, LANCHRT Lo ENI <, Kk
DR A WA L 125 B TRA T, FAKIC 3EERICT > TIRREFLZR T 7,

+EOLFORIEEB B X ORIEHER, pH (H:0) 8 & U pH (KCI) (H3#EEH & H.0 B&
U INKCl Ol 1:25, #5 2BW#E), 2R% (Tyurin &), £2# (Kjeldahl &), E#fik
5 (K, Na, Ca, Mg) Giith: Peech i, ER: FTHOLHE), HEBEBBRAR (Glili: Peech &,
ER: KESEGE), THRE) v (lit: Bray No.4, E&: €Y 77V I U—i, MOLE
H) Th 5 (HEBEHUEEERL, 1975; M < /NG, 1976), 48, RIEICI, 2mm D%
BLEALZEZS DBV,

1.3 HREEE
1.3.1 E#tkE ipEMbOLiE

(1) BRBEEART® O IENmEEOZIL

KABEXICB T 5 HENTHEOBEE(LER-12 IR L, AJEBOES, KRk 14FH
L, % O%REBL DT ATHBERNBEV, (KiRE 1 F£HIcBY 5 A BEOMMIIZ, M T
WEAE L, HEEY, DETREETEL - KERHT (EEHK) BEIUERER 1 EHD AR
RLEDATH-1h, 2RI LEMNZED, FES L I3 HABSERE i, RE
Bl % &, Ful(A) ERIRTR, &kifk 1 EHO A BESEVHE LEPHRTIE, A&
BEEENEVHED FEAIERSNABETHY, KRk 1EHO AjBENEVWRIE MET
b, 3~AMERICIIEVF BOERI NI TH 1o THIRFLT, BR(A) LERHRB) T
i, SER TR LEHIBLTS AJB2A S hish - - EilR (B) Al 2k =, flmt
#, BT FE, Rl FETI HA BOERE i,

ARBlz-oWTid, HERIC S A8ETHIcE VTS, EHHIc B VRIA PV Ts, #fll
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10 0[ ::::l
B-1.2 EktotEHmEE (he) oRERL (@) %R Huli(A), (b): EFR®B), AR (A).

Fig. 1.2. Changes in soil color in the study sites of (a) MR(A) and US, and (b) SB(B) and ME(A)
after clear cutting.

Fuli(A), BFFIR (B), HiR (A) ORFLEHTIE 1984 4E 9 AH 5 1985 4 2 At i TRIEATH A
fo. RIRFAEMITIE, 19854E 9 AH 5 1986 4E 2 Bich i TR TO N, HEREEI, KREDS
Aicir-1-.

Clear cuttig was carried out in Maruyama (MR), Shobuzawa (SB) and Maezawa (ME) study
sites from September in 1984 to February in 1985, and in Ushirozawa (US) study site from
September in 1985 to February in 1986. Soil survey was carried out in August of each year.
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I X BRAAMOE 5o XD S HKE L, BIFIPIHEIZLOBR D 50180 -7,
FfalconT b, (KIRRIGBRET 3R EDOELIA SNIED o1,

BRDIRIRIC & - THtZEHYET 2 700, HERBREHBIS SN THERED LR
LEHRAB Y, FRAEES JHRROMMSE T 5, T IERIC L ZBRAOKRE,
BADOD ) 5 —HAROED, TXERIC & HEAD S OERYOMHG T EHRIOH &
BLOBHBC B, CDL D RBECERMBRORLC X - T, BRYOOIRIEELHEC
L AERYEORNITERISZL (LA, 1965 3, 1976; /WA, 1982) PREHMOWT (3
B, 1962; /Mbk, 1982) I EHBI D, OB IS E TS UMK, 1982), TD&
510 pEc & b1 5 HIEOBM ORI, HEBRE O 1982) 1AL (L7, 1965,
1066) 72 &ic & » TENH D —RETHE VT LS N TV 5, AFEHTH S N7 TEWE D
WEER R Z(LE LT, L0 FEP HA BAOZLic L 2ERYMBE ORI S 515,

2) EREEARRO EoLFHEOZEL

1) HIEOBRYE

RIER I B 3 T pH (H,0) OZE(LER-13 ic/R Lz, kRO A B+ pH (H:0)
i, ML, T IRRERAT L SRS MRS ST, RIE FETR, R 1
EHOZ{LR, FEHICK > TRE - 7285, 2 EHUBRVFhOFEMITH VTS pH (H0) O
ERSB SN, BKiREIE D SBRIEENSTEE 2EEH S SN, BETIRO pH (H0) b, BRIFA

pH(H:0)
5 6 7 5 6 7
0 _l__rwﬁ—l
o
A; :] °
fe) &
s0- L
&
ol us-u L MR(A)-U(1)
T T T a5« ' AV_F‘T L]
— 4 DA
3 o
S st }A L
5 a
a o
8 a
1oL -M L u(2)
O T T T '%I 1 T T 1
a OA =]
ol 0 [ i
o a
100L -+ L M
of ()

B-1.3 kD pH (H:0) DFEFZEAL.
Fig. 1.3. Changes in soil acidity (pH (H,0)) after clear cutting.
O HiRE, O Bk 1%, A BK2E%, O, B3 Fk
@®; Before clear cutting, O; One year after clear cutting, A; Two years after clear cutting, [;
Three years after clear cutting.
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BRI U7 ZALEIR LT, pH(KCI) b, pH (H:0) & ERESZALATR L7z RS 20 4EHE & 2500
Wi TERS N, BERSNEBR B) BV THERBELS Sh, BERED 20 FR i
ROBMBERIC L 2 IROKMHEDE SEBE L TOW T EDIDHI B, KR & 5118 pH
oAb, 1HEABYONR, L OTEBBOMRIC L ZBMEETEY 2B L, EEFRHORIIC
L BERIOMUIc L 2BRIEE D Z2HBLBEI SNTHY, KRICL > THELBI(LY 3
LOSHE UMK, 1982) LEEMEMTEE 2 LT 28 (LA, 1965) &bk b, FaMick -
—ELTHBOT, HFMERIC X 3 EENBELOHEMERHEShicshTVEY, KEE O
i EH, i TA Sl pH OET I, B#RMIEEBORDICNAT, CNHRO LR (M-
16) iIC& > TRRENZ L) ICERBEBOMEIMICEL > THEL TV R EEEA S b, KIRICE b1
514 pH OFAfLIR, ZTHhENDOEH TOEEYOUHAR LHIFLRMLD TR T & h5 YD
DRCEZ ZHELER L IBRSSBETH 5,

2) RRFKLLEH

FHAXIC B 5 HEPOLKFK L LEROBELRE TN ZNR-14, B-151Rk L, &
RERLBERE, IR IEHICIROL, 20BMLTW L ERAHSE OBEXTbabh
oo VEHORDOEIS R, RHEEMOLBTEHMED bBLKE D 12, KiRHE 3~4 F£Hic HA
BDFEELSH 5 NIHIR (A) &L EFR (B) O/ME FHTH, KBHEOREBLUERBE,LE
[DRG=3- 2% N

BREX D ABHIRcBT 5 CN HOBEZER-1.6 1oR L, HXETORFEEXD CN

C (%)
0 5 ®© 15 0 S5 1 15 0 5 10 15 0 5 10 15

0 T o0 &7 1 r’dia__u-’__.u e J= T = —_'?D;—I:\
% K] By/m
(o] a | & |
I i e}
o
1oL us-u L MR(A)-U(1) L SB(B)-U L ME(A)-U
> 7 1 1 TO T 1 T —
0 ? ) o0 ‘f/ yhjeﬂ
T g ¥
s a - L L
= 501 r Q,
- M L -U(2) | M i -M
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Fig. 1.4. Changes in total carbon content in soil after clear cutting.
vrRNE, K-1.3 LEL.
Symbols are the same as in figure 1.3.
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Fig. 1.5. Changes in total nitrogen content in soil after clear cutting.

vrRviE, K-1.3 &ELC.
Symbols are the same as in figure 1.3.

i, BIRD 12~14 TH 31301, 17 BIROMERL TO, RFROZHAEX D A @10
CIN b Z i3, %IRDIATIE, REE—EIETL, ZO®RMATEEVSEBEE -1,
BIRTIE, ik CN Hid, ETFEFIcB#R L1, Sl BN TTEHO A, CN otk
DBEOEHAD S, ARBICEC 2EEICH - 1o,

HAEXORELIIE T, BRWEOSRITHIE L T CN LhoRbsas Shibs, <
NETIHEIN TV LS ABEORD (MK 1982) © A E0:BfE (LA, 1965) 3,
ARFEEH TS ONE D - T, T, KHFEMORE HIECTHIRE 2 BRI CN ok ns
Aot id, BBEOMENTONLHEEMTOMI L 5 X HERIARHTH 34, s
KBTI L 52 &RITY, BBICHBYSERL TOWROWTIRTTY, GEMSEA—HIICEA
TWBDTIREL, BELAEEPHBR» SO ) ¥ —OHBIC L - THEBYOE LB~ D%
oI >TWVWBEIEARLTV B,

Fio, SEIRARLIcEIIE, KK HA BOERSS S5 NHIR (A) & BHFR (B) OfHHE &
DOFAEX TS, KRR 2~3FEHICH T TABIED CIN EAF L ER L, #EE&IicH7zicm
Z ONIERYIONMRDBEA TOILWVERIDSA St TEOKMREBIZRIFTH D YOS
RCIBLAERHTH S L5, TEOFEHOBR VD HA BOFRICHEE L T3 EHERIX
h3, #lEFHTHA BAERE N - FHAH] & sz VA O/LFEEo#& Vv Iid+ 3% pH
(H0) it 5 h, Fuli(A) R EAE LT AHE FREED 575V pH (H0) 2R ¢ 3%



76 T #

25[" MR(A) CUS " ME(A) [ SB(B) -

20} - A

N A
a N
.g o\/\ i ) /: _0\0\ - ///A _&\
c 15 = o—~—-—_2// [\ N,/g/ RN
-4 T - \0///
© 10 5 -\, .
[ |
5L ) 1 | 1 I i 1 1 1 1 1 1 1 1
'84 '85 '86 87 B84 86 87 B84 85 86 '87 84 85 '86 87

Year
X-1.6 E&#EO A E1TED CNNLORFEELL.
Fig. 1.6. Changes in C/N ratio of A horizon after clear cutting.
O; #lmELEs, @), Ao, HELIEE2), A FHEbhif, @; RETH K& FEHA), B, &
A (2).
O; Study plot of U or U(1), A; U(2), A; M, @; L or L(1), Il L(2).
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Fig. 1.7. Changes in exchangeable potassium in soil after clear cutting.

v rvFEE, K-1.3 EFE L.
Symbols are the same as in figure 1.3.

HTHBDIH LT, AR (A) & EH#R (B) &, fiE FEicl~ Rl R &V 13 pH (H0)
ERTHEBHTH S, 1, #HEFPORBELFCOVWTD, FiIR(A) EEHIR B) 04 pH
(H:0) & pH (KCH) @ES KX FFFiEH, 1987), Bt 7 v = v AEESS O afRetEb H
3, 825K, BMOWEICHRT 50 5» OERPERYIHE B 135 AV OEIcE
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Fig. 1.8. Changes in exchangeable calcium in soil after clear cutting.
vy R, K-1.3 LEL
Symbols are the same as in figure 1.3.
EBZTOVEDTHA D,

3) BEMMIEELERERAR

RABXICB T ZBHBMEH VY L EA NV Y ADBREEAR-1T7 & 18 1R LT, BHatkd
N LEANYY LR, REIETOSHEERLEL, TR SHEYMAICE > TRINEH, Y
-t k> THRKE BRI NTVEIbDEEZISNE, LichH-T, BREHI VY 20H 0
vy ahs, BRBICKRBIIETHENT 3ERICH B DI, ERUINESEALEREVEIS, &
fz, THEMAENTOBELEIWN NS VERM <72 Y9 ABXUF M) v AR, 2B THKRE
g A2ERCH D, ARYISBOFEBINESVE S TH- 1,

RABXIc BT AERBEBRABORELLEN-19 IR L, RETIEOHEEEBRARIL, K
RPERBEEIOHEL TELL, RERICERBEOBMNAA S kiR L & TR
BRABOEMASS Sh, SIRBRERBESED ULl (A) #If FEK & TtERERARR
WOL7, BEUTOLETE, BEEREROZLOEMEIIAK T2 -1, EEEHRARR
HROBBMSITON B LA LI D SBR I NI BERAROELBRICK - TEE 5100,
HKERIC E B RO BEOBMNI E /- YENLSELIEERBRBBOEL L b2 53, AFEMHIcH
WTh, KRROEEERAROE(E, KREPEROELEEAML T, & IckiRK 1 F
HoEREBHRABORDL HA BOERHED o N FiR (A) LEHR (B) OfHE FHoEE+
BToOEEERABOEL VMG, BEOHMICXZLEEZ SN 3,
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Fig. 1.9. Changes in cation exchangeable capacity in soil after clear cutting.

vy vERid, K-13 EFL.
Symbols are the same as in figure 1.3.

4) TIHAREY) VBR

BREAXIC BT 5[ v BROREL(LER-1.10 IR L1, AFEIMTIE, Y vBIZ, F&
LTY Y —ii&k->THBHAS N B 2 L h o, ARMSBSEDKIRER I, tE~0Y VB
DOUFARIIIEINT 2 L EL o0 5, AEEE) YRR, KRR | EHIUL(A) 0RFABX L E
IR (B) RIAETE, AHE THE &—HMOFEX THMMB A St ds, &L LTid, RRgicm
TRMEEICH >, T, FBICLD LIzdd i, kiFgicH LN TEPpH DIEFICk->T, V)
YEROFFMSME T LI EDBEZ SN 5, KIRAIOTHRRE) VY RRIEE R, Suli(A), %R, B
R(B) TEL, BIR(A) TEVY, KEROBENSRL > T, KERIERICBOEREZRL
oo FlHEEOAIBEIC K 28V SEEFE TIIED > 12,
1.3.2 HAEMOTBERH & TBOSH

AFEEMOHIEORFME L TR, F—i pH(H0) BEV T &icdh 3, fIAETE, FHoAEX
T}, 65 Rk LTI EL <, B EBOFAEXTH, EVHEAEXT 55 {ik, SVHEAEXTIR
FEHE, THEEOLST 65 HIRTD 5, [Mkkic, HEMAELFL, METE, FTHTRVS
b 70% L td o, i EH T pH OEVWHEERX T 40~60%, SVHAEX T 70% i TH 5,
BRYEEEOEAKIZ, Bt Ca TH 48, fhoHsd 118 & Hlk L TE#M: Mg 8% <, 5~14
me/100g DEFHICH 5, REIIBOBEHRM: Mg OFFIE S 10~15% BETH D, JIIH (1989)
E LB Bp A, Bp(d) RO THGE 6.6, 6.3% IcHNTEWV, RIHE IR CHEEMFIE O
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Fig. 1.10. Changes in available phosphoric acid in soil after clear cutting.

vvRig, K-1.3 EEL.
Symbols are the same as in figure 1.3.

FHRXOTIFE I, Bl Ca Mg BU/DIIWVEHRNCZSH 5,
LSBT IED pH PEBREEREE L S ORI EE S - X AR ORERERIEHM
OHBEEEZ LN, RMOBED—> & LT, BHFICE T W AWML OENEZ o N

%o

-L(2)
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MOEBIR THEERIBOTA LG/ ROV BoFiEsEEs SR L 1230 %, mtlfRtss
e B, WTFhORED S HEERA = Y BAERL, ARSI HELEL TWD T L5
i, ELIHEES A v OEREBHEH - 2O RTAT, HEHCERETH14% 01 &
O ASUEAEBRICEATOE (F-1.2), TOLIETIE, BSKEYOSHERIEL, B
(LOBETERS W AHERA £ Vv BEZVIEE, BHITIEERSLS VI LY, ERINCHE, D

£-12 BRRILKFEKIC X 3HHBLck > TEBLIA A VB

Table 1.2. Amounts of produced sulfuric acid and leached cations by oxidation with hydrogen

peroxide
T #El No. S0,.2~ Fe Ca Mg K Na
Site Sample No. (mmol/100g) (mmol/100g) (me/100g) (me/100g) (me/l00g) (me/100 g)

FhA 1 436 69.8 2.5 5.4 0.0 0.5
Sengoku 2 6 0.1 1.2 0.3 0.1 0.2
3 18 0.1 15.2 1.9 0.2 0.7

B/ R 4 25 6.0 128 0.2 0.1 0.3
Hashinosawa 5 18 0.1 14.8 1.3 0.2 04
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5N TV 5 (Tance and Yacr, 1994), 2O Z &3, EBPICEE N AT LSS oBIc L - T,
Bt « HIBEROBRE AT 2EEENREIBL A EERLTV S,

B K 2 HROMFHOEY, &I pH 00, HEMEOEV ExHELTOL
el EDS, ARMICLZTEPH 0# WL, FAFhOTERMZ0 b DDOIERSERIZEN
HolufEELEZI SN B, LhL, TAPE/ ROWEHEBEOURY GOEBLO L 5 iz
LKoY E ECREVTEBREMRNICOEET 22 05, RMPORILEIMOSERDE
Vs, ELBETHRT T 2EERBOE LT > TRN, BEOHEDLEHICEELRIFL LW
SElEd b 5,

bO—DDEHEE LTIE, TARE) vBBAWDIEWTI ETH B, KT S 2 bERENE T o
723 VBROTBHEETIEZ 24050, HERME L TOKLUKPEIK S DBEEHEZ
b b, £IT, SABEXDOEBE TEOTIED ) v BRIURKEFKR-1.3 1cR L, 1 v EEIRIY
FREUS, SEESHE BB (FERHE IR (2) LY EAAE FH Gul (A) RIE T, #%RAE
TE) OFTWEX T 2100 YL LofEERL, KIKICHKT 2R EDB D DEAETEATVSZ
EOHER S N, &<, IS, Bl o — 2 0FEMRA S J ARBRE FichiB 4 248
REHHEEER (2) TIE BRE « A, 1976), KWK %R &4 2 +EHH 60cm DE S TEBICH

#13 Y v BRIRIURE

Table 1.3. Phosphate absorption coefficient of surface soils and subsoils

) HEX
FHEH I={ivA Plot
Study site Horizon
u(l) U(2) M L(1) L(2)
MR(A) Surface 1910 1920 1970 2120
Subsoil 1780 1910 1860 2020
us Surface 2000 1950 2210
Subsoil 1900 1960 2090
ME(A) Surface 1960 1990 1990 2030
Subsoil 2030 2000 1930 1990
ME(B) Surface 1990 2000 2090
Subsoil 2040 2000 1910
SB(B) Surface 1920 1940 1910
Subsoil 1920 1900 1980
NN Surface 2010 2060
Subsoil 1980 2030
NS Surface 2030 2030
Subsoil 2060 2050
JN Surface 1970 1970 1990
Subsoil 1930 2010 1930
NI Surface 1880 1900 2000
Subsoil 1900 1880 2120
GB Surface 2050 2450 2060 1870
Subsoil 1970 2550 2070 2080
Buried 1910 2170

FHEX: U fELE, M; s, L & FER.

[Bfr: 8L, ABE<d AB TEL: BB B. 8%/ BCE, HLE

Plot, U; near a ridge, M; middle part of a slope, L; near a bottom.

Horizon, Surface; A or A, horizons, Subsoil; B, B; or BC Horizon, Buried; Buried horizon.
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D, zO1TEO ) YBRRIERKIZE L EWEER L, ZOMOBEEXDTIED ) v BRIKIXGR
¥ 1,800~2,000 BETHY, LWIFNOFAEXIcBWVWTH, TEh~DKILIKPEIK S DEE
BADLND, P LoERIE, ABEMOTIETAAEY YEODIVEED, KILKICHKT
AHERMIcH B EARLTEBY, F/, pHOEBTICK > TAFHSET LT VLIETH
3ZEAERLTVS,

RO HE O LI BB T A RIRIC & 785 Bk o Z b, METH T/
¢, HEEHPPETKRED -1 LEHOE(LE L TR LMD HE pH DIERTTH -
tro T4 pH OETFIE, TIBMEMOEHETIC & 5 B O RHE P ER O HERLEE O K
T (EHEH, 1979, 1980) BLU Y VB EOBHOFMMOEK FL &5 &L, DVT
REBRADOEBINESATBLIE 5, AFAEHOIL (A) PHRIROKE EHPHIO & 5 ic 11%
pH (H,0) 75 6 LI L Td 283, KiRic & » T£/D 188 pH (H0) BMET L T HHEBI/PE
75, 13% pH (H,0) 5% 5 12 &R WIE4AI 3, pH (HO0) E T BTN H - X 2B K
XVEEZ SN, YREMRKORE~NDOHEEORE LS LHERIING,

E2E FTERIENICEITS ZFERKORE

2.1 B8

BADEKE ?, ETHEESNENERENOREZOEBENOESITE > THES N S,
OREMORIZ, HMNERS-DORAREELERICK > THRED, HR—BHICEEFT
KCORSRENOZRE~DIENE, MAEELKR M L ROEEES TS, Ld-T, &
HAOREZSBCEBEENEAET A LIL->T, ThThOABHICBLTHRRICEEL
B2 TOABRERGANERT 2 EORIRETH 5,

T T, EREAYTERBMAAO 2 ¥ ATERE TS LT, SildEHRK, HmERA,
HREMRA DOREE SRR Z BRI £ 70 3IRHIEIC & » THN, HEOBEFHCTIEOR
XESHERECBIETEEIOVWTRN Lz, £/, YIBERRKOFERERERELEOKRE
IREES DBAZRA S, T ORERMEICE T ZERENOLEOERE (HEOL¥EMH) OFBIc>»
TRETL 72,

O IC IR AR S & OB EEMRA T ORI B L CEEBEREOKRE b LT, BKD
MHEBREGEEB L VEPH B EOBE >V TONSH b DBFRE b LD, HEOETICL
H15 > TYBHEFERPEERBEN LD & 5 BT 2 hHE L1,

22 WEMIBESE

221 BEMSIURER

FEFBRAO 2 £ AT O HEEHARA K, SHERMOME R, K-1.11RL, HE
13, HRHG 70 FEAEDL E kS & B EAATHAM, MR 10 FELT (REAMTIE 2~8 F4) O
%ﬂ%%ﬁﬁ%ﬂﬁﬁﬂ&ttoCCT®%§@&@,%%%ﬁﬁﬁﬁ4ﬁ%(&ﬂﬁ5%%ﬂ
(B) (ME(B)), 43R (GB), 5#& (IM)), %ﬂ®%ﬁﬁ®@ﬁﬁ%ﬂ%§ﬂﬁ6ﬁ%(M/*ﬂmh
ﬁﬁﬂwm {Z/ R (NN), BRER (TK), AR (C) (ME(C)), Huli(B) (MR(B) T& %,
Aﬁ%%(%ﬁﬁﬂ®ﬂﬁiﬁﬂb?%k#ﬂt2~4ﬂﬁ®ﬂ§g%%ﬁ,ﬁééwﬁﬁ%
(SibEMHE T, BTER) ORIERB T8 -1, 5B TR, REHIE OB L RO
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F2.1 YEEMHITEEX O IR TER & FHAE (1985 4E 10 ARIE)

Table 2.1. Mean basal diameter and mean tree height in the young plantation study sites (Oct.

1985)
Wi HaMEEE Pk
FEAHE e Stand Mean basal diameter (cm) Mean tree height (cm)
Study site Geology age Plot Plot

(yr) Ul) U@ ™M L) L@ Ul U2 M L) L2
Tokanzawa TK S 7 27 62 101 9.1 122 362 410 437
Manezawa MN M 7 7.3 75 9.8 343 446 476
Maezawa ME(C) K 4 29 5.1 138 240
Ninosawa NN M 4 2.5 4.1 115 220
Yuzunoki UZ M 4 4.7 54 48 6.0 192 239 275 318
Maruyama MR(B) S 2 24 24 25 27 118 109 131 153

AN B L CHIE ORI, F-1.1 &E L.

Legends of study plot and geology are the same as in table 1.1.

HZ2BUXKIRIC 1 AFTOFEXERE U, EWHAEHOBRIE, +TIcE-L1ICRELE ¥
Gt D RFABEX DR EFKR2.1 1SR L 72,

222 BEHE

(1) KIefgir

ZEARERON, ATR (B) X VRIRORAEX TIZ, HEEEA 2 fikic>W0T 1983 4F 11
i<, AEROBHEXTRVWA VAL REEDO5HEICOWT19884E 11 Ai, SBOFEAKX
T}, WALWATARE SO SISOV T 19854 11 Aic, ZhEBBIRIT 21TV, MERE
BB L OMBERERBET T, 0B, MROFIUL, FERELUSBLUAOEEH T,
Om@E, 03m~43mEETIR0S5mBEI, 2Nl LR I m BEICIT-7 HLERCIZ0m
=, 03m &, 1.3m &, ThLl bAoA TEE TR 4m BEic, BEANIER 2m & 21O
WUt S%TiE, Om@E, 03mE, 13m@E, ZhLlkik 2m BXIfF-77,

S EMMFAE I OMN, Fuli(B), - /R, iR (C) ORFHAEXTIL 1986 £ 1 Bio Tk 2 &
2WT, Om@&, 1m&, - LHIEST Im BXICHREREL, SR AT - 72,

(2) M EHEBEBRER
SRBLUGFROFEX TR, BRI ZT- 2@ElAIc VT, BINEEIC LD, &,
B, EOWHEBEMEL 2, FHEX Lz, HEARTHEONANSHEE LS, & HEEEL
DFEXRBFREZREXANORILKICSH TRH T, Wrbich 0%, &, EHEEL R,
iR A O UL (B), 1=/ iR, BN (C) DR BWEX T 1986 4F 1 BTk 2 A4
DEY, W, B, B BEE3IES LR LE, b, TIBich i 2EMOEL L oL ER
ZAT HERRE, WINLTEETRCB O TERBOLEL TV ABEE L (FFiEb,
1989b),

(3) %R DR E:

PmEM O TR, % | ERIEREORREESSRE CEE L TV B L EL
T, fEE | EROBIEEELEC L CEHOERERERE b LB, BicB T 28ED > xS,
SBEOBEREREBZ BT X, Mk 1 F5%O/ESHETREZ AR FiR (©), 1=/ R, M
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JAK, liB) TR, TOESEREL, AHBELFHEM GRER, BRI <i’d, chETic
RIE X Nk 1 FFROBHRAKDOKBED, BBL % 55~75cm OHEPHich -k I &5, HEEk1
ik OTERE A —RIT 65cm & L, AFHEM T, EEERE 2EH» S 5EHICOIFTT
XWEEDITONTEY, THREICK S TERROBRENODEEROEE IRV D E LI
TFidd, 1993),

¥ 7z, EEMAERO S 5, BiR (A) &3l (A) & 1984 FFKic, $%iRid 1985 FRKiczh e h
Bkah, BEOHRIC SEERFHAGEZSN TV 5, EMHROR LE CREXKICHEE S 0
f2 Z¥BEMRAD T d S RFBKX 30 KT H>DRIEARE L S, iR (A) &3l (A) 1 1985~
1989 FEDORKEEIF&IC, BiRIE 1986~1989 FE DR M ICkE, BTEBROREEZIT- 1,
(4) SEREMRARDKEIRE

SiERIOFEE I B W T, 1985 F 10 Aic, FFAEKXIC> % 5 FAEOBTED & EEBEE
DMEATELIRELL, TOTEIT - 7o AIEHB R, 22X (Kjeldahl ), Y vBR (-8B
RO, NFFEYTFVA o MUEERD) Ths (SRR S, 1975),

23 BREEER
231 FERBHRIFAIMOM LRERERFR

(1) 2¥EEHKoOM LR BEFHAER

ZEHATHORFAEX OHAKRDERER, B, & EOWEBFLR-221C, Hadbiy
D8, B, EHEBRLE 23 ICThTHURL FFFiEd, 1987,1989a,1990), iR & AR (B)
TR, BHREOLHEROAEITHREL > 1,

ERREAEROERGERIE, HEXOREICE > TR S5, 13~28t/ha OEIFHICH - 12, 1
SRR RO, 1961) 13, 43ERAE PO 068 BRIETH D, WFhOoBFEEX O
HED, ERROBAICEIKSH -0 OERMSTEITS I 2HEMIAKREETH - 1= (LB,
1973), HRE S (1988) i3, TEHMEHNO 2 FELFERABMOMNEEARFIROEREHA N, K
TR OERE AL B XS TOERFRL LT, 30t/hafiRoEERLTWS, ThiC
%t U CEMHKOERERI, IIAREEH 1,000 K /ha P EEGOHEIE, HBOATKEFCE
BHEBAET LM, MM ATESEL B THOUARBEMET T2 Lich-T, EHERM
WO AEBICH B, MATBEMBEVIGSICRERFERMWDIE B 2EACH Z0I1E, SEIFHN
1EBADEAS Y DELERORAMIZ65kg BETHY, 2hl LOER%E HEELHS
SRRV EDD, BEY A IBKEL > TOMRDEBKT 2EMRAKTIIEARD 0 DERI
HB L cHEMESEEITBIc i 520D TH A I,

—F, AFABXOEEGFRIE 14~48thha OHPFICH - 1o, HRHOKBGERIL, 30 E4EEE
TSR, 30 FALIE (60 FAEEHE OB BEHTLIZEY, ZIXFH{#E 12.5 t/ha Fi
BB L an b (KB 1976), JOFEHEICHANT, SRl0HEM TR, FLEHRFR
DOREFVHEHBEXSLZV, BRHI- D DHETS, 170kg 22 KA SN, IAEEIMZ
3% LW 83 L O 4ERME P OMAA L 126 FLEOSBOMAKREL~NS L, B4R
DHRRDHE DL, EARBOEREMEATVE I EoHRlaN D, 1, SHEROKMBIR
FreEoowTw i EEA UM L T, SHEARTROETVEIE, 83 FADHEAARTIIN 50
AERTIC, 126 A DOHEATIIK 80 RN L L TV A HEKRSE L, R EOHEMIBEL,
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22 ZEMFHEHORKERBERAORBELERL L URE 5 FRloFEEFRER

Table 2.2. Each organ dry weight and annual growth rates of sample trees in the old stand
study sites

#EANo. HE  HE MK EHESKRE SHMExs TER KER EEE

;?)iﬁ:tz Sample DBH Height Volume H.growth V.growth Stem Branch Leaf
tree No. (cm) (m) (m3) (m/yr) (m3/yr) (kg dry weight)
US-u U-1 28 175 0.54 0.13 0.006 — — —
U-2 30 19.0 0.67 0.09 0.012 — — —
US-M M-1 34 255 1.08 0.20 0.020 — — —
M-2 37 22.6 1.06 0.17 0.025 — — —
US-L L-1 39 25.6 1.54 0.15 0.029 — — —
L-2 41 275 1.75 0.18 0.040 — — —
ME(B)-U U-1 31 21.2 0.78 0.23 0.020 — — —
U-2 33 15.3 0.60 0.13 0.011 — — —
ME(B)-M M-1 49 32.5 2.61 0.22 0.046 — — —
M-2 52 29.8 2.68 0.20 0.050 — — —
ME(B)-L L-1 60 323 3.55 0.20 0.065 — — —
L-2 53 32.1 2,71 0.24 0.051 — — —
GB-U(1) TI11 32 20.8 0.83 0.20 0.022 311 359 29.1
T12 40 20.6 1.06 0.18 0.027 393 47.0 37.8
T13 42 20.1 1.34 0.17 0.038 504 51.2 459
T14 28 199 0.60 0.19 0.014 226 279 17.2
T15 22 13.6 0.27 0.08 0.003 101 235 13.0
GB-U(2) T21 42 25.3 1.43 0.36 0.051 537 31.1 50.2
T22 30 23.1 0.75 0.33 0.025 283 225 22.0
T23 35 21.1 0.95 0.26 0.029 356 30.3 39.1
T24 22 188 0.30 0.28 0.005 114 4.0 8.6
T25 15 155 0.13 0.03 0.0003 49 09 1.6
GB-M T31 48 26.9 1.86 0.25 0.033 697 46.8 30.2
T32 44 26.2 1.73 0.35 0.033 650 54.1 37.0
T33 36 25.8 1.14 0.24 0.016 426 22.4 17.7
T34 29 229 0.66 0.21 0.005 246 8.4 11.2
T35 25 21.3 0.46 0.07 0.002 174 6.2 5.9
GB-L T41 76 42.3 5.95 0.34 0.109 2232 99.9 64.0
T42 57 40.0 4.40 0.23 0.074 1649 130.9 60.4
T43 64 39.2 4,67 0.35 0.075 1751 110.1 457
T44 42 35.9 2.16 0.18 0.012 810 60.2 23.2
T45 33 31.3 1.32 0.25 0.015 494 33.0 17.6
IM-L 32 62 29.6 414 0.07 0.028 1459 134.9 57.0
65 59 31.3 4.07 0.14 0.047 1463 173.6 65.1
107 58 32.6 3.84 0.11 0.024 1313 169.6 45.1
120 50 31.8 2.97 0.14 0.028 1060 1114 49.7
155 30 25.0 0.82 0.12 0.007 335 209 13.7

ERERED X CEMEBREE, (REF] 5 EMoEERERE R L.
H. growth and V.growth meaned annual height growth and mean annual stem volume growth
for the last five years, respectively.
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%23 EWHEEXOR, HKEBRFR
_Table 2.3. Stem. branch and leaf biomass of the old stand study plots

P e # B & o E58 RisE H

Age Relative tree Stem Branch  Leaf Above ground Date
Plot (yr) density (t/ha) measured
GB-U(1) 83 0.93 277 40 28 345 Nov. 1988
GB-U(2) 83 0.79 272 14 26 312 Nov. 1988
GB-M 86 0.83 394 25 17 436 Nov. 1988
GB-L 83 0.68 471 28 13 512 Nov. 1988
IM-L 126 0.77 450 48 20 518 Nov. 1985

AR, BAEEICHT 2 HBoBEOL TR L2 (RO 1961),

REFRIE, TEHETHRSHERLHMERZEVTRO AN BECBOBHEE 0375 2R ETHEHL
f. BEERIERERE, AEAOMSERLBERL JUETER & OEYRERMFIZ L - TRD
1z,

Relative tree density was the ratio of the real tree density to the maximum tree density
(SakacucHI, 1961).

Stem biomass was the product of the stand volume calculated by the volume table prepared by
the Tokyo University Forest in Chiba and 0.3756 which was the mean dry weight ratio of stem
samples. Branch biomass and leaf biomass were calculated by the allometric relations of branch
dry weight and leaf dry weight and the diameter at breast height in sample trees.

BEOBh E BSEATOWREVWI EERLTWS, BOFMIE, 2V TWLIEDREORE(LICX
BEDHEICE 1> TR 3, Lizhi-T, BFEL TH OMET % £ TOEFRRIZ, -
WTWAEOKBEOE(LEENWNS VWEERLH S, 0%, MEREEEMI/NsWIRE, I
KREBEEHUE < BEFY » 0 HEEEELBLL BIEESEVIZE, ERHITZERE X O IEFNCEL S
2L, BOEWMOERICE > TIRERTH S, TOTEH, MARBEMELS, BEREEREDH
INE WA BRI B - TRESERERE /NS WASERAE LI (1) T, BRBEEFRPARZVE
HEZZONB, 7, BHKTRAELSENL THRBEEROBECHMIR SV, F
BORKIC N TR SRR AN S LRI TS, M orins & b IEBEERMSEINT
BHERICH B EVZ B,

(2) ShEsEkAROH EIMRBERER

ML (B), =/ R, BiR () 0RFAEX OHEAAOHRTERE, ME, FHREE #®,
B, B, ZEobERSAE-241C, BEE 3EH LA LS, i, THick 28I EOED
HEREN-2.1 1K, FURATORTERLELERL OBFEEX-22 Itz hZHURL o, Full
(B), iR (C) i3iigki% 3 REM%, -/ RI3fER% s REREThzEBL TV,
ERIHRAKOA X SICHIEL T, KEOLVWHEAREROHAARZEZ VL, L L, fRELEHE
FHRoMAAE LA S &, FHURTEHEOERS, #EEMofEAL v bHE TROMEAARDT
B, ERSEVERICH D, T, REERETHETRAFERROBREZEI/NS WHLB) T
i3, BELEE FHMoOkIS K 1:14 THEORMLT, RESEFLLRLZLC/RTE, MEt
WETEHE DA 1:49 EREUENS > 12, BEAEOLERIIC LD ZEIEE, SubL(B)
AT 3 A 69%, TEBHS71%, 1=/ RAIE L#848 38%, T4 50%, iR (C)FiH L&
40%, TFERH560% TH O, AE LI THOMBROHBYFEEEOEIEHE W EE D H
v, oM, HEEEHETHRETOREEPAREVRETEETH 1,



86

R LAWET (HANE EEEAE =) RN NEE R

‘PIO-Tes4-g UBY) IIP[O Jeor] :1A-g ‘Jea] PlO-I1es4-auUQ) IA-] ‘Jes] Jeak juaLIny (14-() Jes]
‘Jes[ Jo Aoualdlye uonINpoId
:Jo-01d ‘93eq uononpoid Jsjjew LIp jenuuy DU ‘SUBSIO AIO)R[IUIISSE-UOU Ul JUSWaIdUI [enuuy :DU[-YN WS3Y 931, :H “Iejouwielp [eseq :(
FoTEL g 1Az FHRe 1 AT FhEPR L0
B BEFGY FEFEENE OB TR B R B EE T
BFWARNEE B H BRI q

18l 1981 €e€1 8¥g 98¢ 02, IvIl 090 2061 L0c 9.6 6I.L ¥8%¢% €6 ¢l

€9'1 8€8¢ YLl €82 LIS V66 [22:1 Y90 ¢88¢ ¥9¢€ I8VI LEOT 66'€ S9 IL T-OEN

91’1 1.8 61€ ¥9 ¥IT 1¥1 0€2 ¢Ss0 444 9¢€ 08T 982 O¥1 LT oL

LT'T 8LV 0Ty 20T 90T L61 8¢ 950 c0s 6¢ ¢€c 182 991 67C IL n-O¥dan

LET 9621 Y6 g3t 6¥2 SLv 128 960 99%1 06T ¥89 265 16C Vv L

811 ovel LvO0T €L1 g9¢ 13S 61.L 150 6071 16 ¥9. ¥8S ¥0€ 0¢ L T-NN

080 SLT 612 <201 9% 1. ¥oI1 6€°0 L9¢ Sg 66 €E€1 960 €72 ¢l

760 gge 9¥¢ I8 €IT &ggI €LT gvo g0y LS 68T 161 081 G672 1L 1NN

08’1 8191 106 €v G682 €09 ST01 €80 g€ccl €61 609 138 €92 €V ¢l

00'¢ 1.¢¢ 9€1IT S€ <S¥g 9S8 SVl 180 FAZAN ¥¥é 616 ¥8S 61¢ 19 L TE@IN

791 492 [A 1 A 121 61¢ {444 190 1€9 18 c0€ 8¥Z 8LT L€ ¢l

6L'1 0€.L1 L96 02 10€ 9%9 ¥801 920 9ov1 99¢ G669 G998 00T LS IL n-@IN
®8)001d (4B g I&T IK0 g8 ouryN  opes (8) @ @ 3 @ (o) ON ol

THY oul-\nNa Je 189 BEY  WMoB WS p51 youerg weyg jooy H a sjdureg TSk

CREFNE BEWgm T 3 BEVEHF  =HEHR  gmymie »m PP Y -

ss)is Apnys uonjejue(d uno£ sy} jo ssan) ajdures ay) ui uedio yoes Jo jySem A1g $'zZ 21qel
BEZARRONENOUMBEMYEEE Ve



2 FERAR DRI BT 5 A RRA B ERIR 5L

MR(B)-U L

T A |
02 04 06 08
-T2
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ME(C}U  -L
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0o

L1
02

Leaf dry weight (kg)

X-2.1 EEBIEROEESA GHEH: 1986 4 1 ).

Fig. 2.1.
1986).

I; R s, 11, s, 11, #E T8

B YEAE B 1 F4E O 2840 0%
I, Upper part of a crown, II; Middle part of a crown, III; Lower part of a crown.
B; Current year leaf, E3; One-year-old leaf, (J; Leaf over two years old.

ERBIOEROBEESMICOVTE, B&ED
BULHIE FEOM#AKR T, BETERE T44F
HESELAONEOIN LT, #ifkifc
2, HEICRhE LB E i YA NS
Vo ZOMERAENE, BRESE IKEWZ REHHE
FETEL WL,

BRIy OXERER, EBEIEOLAK
Ik - TE% 510, EOWMINEE bKE
CARE BT S, EORBME, KX 2D
A S FPT L, AL X 2oLamuEE
DETHEIEEDBFTFVKRA MLV RIZL-T
MElEh 5 EMFHSNTWS (Bover, 1970;
ScuuLTE and MARSHALL, 1983), 5 [alF~ 73
HHITIE, TEMSERLPTL, BICKR ML
Z W5 0 R4 WAL IC B 5 RiE LR O ft
AR, HE VRO TEROREM
PBESBSZONAEMEICH D, HIEOKSIK
BEDEVWHEORHBRICHEL TV 5 AHEMS
AN -5 (0 a
232 EBEHRAROHENARESR

T LFME, &< ictEpH TEHELLEN
A 5N %IR EATR (B), WEBREHEEEH,

Leaf dry weight (g)

2000

1000

Vertical distributions of leaf amount in three- or five-year-old planted trees (Jan.

| 1 1 1 1 1 | |
0 2 4 6 8
Basal diameter (cm)

K-22 4hEMRARTORTER & EE & DR

Fig. 2.2. Relationship between the basal
biameter and leaf dry weight of
the three- or five-year-old planted
trees.

®; stuli(B) i &, O; Fuli(B)MEF
i, A/ REELES, A/ REETF
&, & RO MmEER, O @R (C) #ME
TR

®;, MR(B)-U, O; MR(B}L, A; NN-U, A;
NN-L, 4; ME(C)-U, &; ME(C)-L.
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Fig. 2.3. Changes in annual height growth rate with age of sample trees in the old stand

study site of (a) US and ME(B), (b) IM and (c) GB.
(@ REWY vyE A EPIVY v ENE, Blo#RAASEFES.

(b): No. 32, No. 65, No. 107, No. 120, No. 155 i3, ftZAROEAKEE%ET
(c): HtEAARFS T11~T15, T21~T25, T31~T35, T41~T45 DOEkiE, FAEKX UQ)

ZhE AT 5.

(a): A large symbol and a small symbol represented each sample tree.
(b): No. 32, No. 65, No. 107, No. 120 and No. 155 were sample tree No.
(c): Sample trees of T11-T15, T21-T25, T31-T35 and T41-T45 belonged to the study plot of

U(1), U(2), M and L, respectively.

U@, M, L i
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ERIC KK OHER L L ABEX A UHER, BLUTEHEANO R FATHE LTRRLE
BRSO &5 TH 3 5BORARTE > - EREREROBFELELER-23 e
RUT

% ¢ DALY, WK% 10~20 ERRABHM TR OEVERERE CHRIL, T O®IRLIC
REHEEASETFT LTV FEAER LI, TO& D B —BRHESHRERR & 13RI 5 EERARD
TREHEBEML A ON, ZO0EDIR, BIRGHE LR, 4FRMEFRESETHY, LA
D 50~70 cm/yr FEEE ORISR EHEEE A, 10m &L 15 FEED 5F L VIRTE A 5
, RS O R 3R AN 5 10 cm/yr, 4EIRAEPEH 20 cm/yr, S&HS
10cmfyr EELEF Lz, B TRBERFE TV VY, Z0R»ORHEX TR, MHKE
DL FBHAEN DI, TBOEX SEEREOHIRERICS 3 &5 aMiEy 4 RicBEL
hiEZOND, TROBOKS T, BMEREOHEITESREVHEAGET 2 L1, TN
(1943) RE T (1960) gL TV 3,

% 7=, FiR (B) 4 6 & 4 ERAE LT, R 10 FRLIEC, SakEEROR
A 5N 5o b (1984) BTN BRHIRAIE LT bR SEERESEZ R L 1, Eicd~
fo & 5 AlE EE TR, BEREMLI & - THIEtEROHSRIEZ I LS, TNHORE
XT&bhi-BERERER, TEFoA B X UREERERBLTWE EEI NS,

550 &L, HEBRANE I (2) oK TH B, LN BIKE 20 4D S 60 FEICH
T, BERERENE L CET LTV, AHELEE (2) oA & RSk EERZ R
AADEEBROMOBEEXICIE L, #ELEE (2) 02 TOHRAARIFERSBESREZRERL
T\ Al EER (2) R ATA & n SRR OEEE, MESEROREVWHAKRT2I LT
23 73 50 AR &, W THEAA T22 & T24 43 60 F4AED 5, MEERO/NS WHRAKT
25 75 65 AEAELED SHEE - THB Y, MEY A XOKXVHAKIZEBOKERD SEE - T\,
ZOFABX T, KKHRORBEIESK 60cm ODEITHEL TWVW5H, LchH-T, TIT
BohMERESRERETEE TEHEORE X LERORERBERKML It bDEEZ
5 b,

Fuli (A), BIR, Bl (A) IcE KB iR s o  FEMRAOERE R, RERAREEZBILE-
tmﬁ()uﬁmmﬁﬁk&b,iﬁ@ﬂtmﬁﬂﬂfi,ﬂﬁt%fwmmﬁﬁbﬂw —H,
HHEICbD L, BHbB8 LBRREALA) TR, MELBTOMSKESHEHNRFTS >0
FFFidd, 1989a), iR, BIR (B) Ti3, K-2.3 @ & 2 ITKiE T IC & > TERMADKIERER
BAEAAH, HE LR, i, TEEbic, ABEMHoOEREICS VT, “REEHKTLHE
RN A & St
2.3.3 HBERAOBERESBEORERE

Fuli (A), %R, BiR (A) Ic &R IcEE S e 2 FERK DML b BRI (BRI 4 &
1) A TORTER LS L OBFRER-24 1ITR LT,

EMATORTERE LS E OBFRIE, BRTRAELEOMEIC X ZEVRR SNV, A
(i (A), BIR (C) T3, E UHRTEROEAR, #E FHoEHAI TR EROEKAR,
BEN NS WERIDS OB, EOERLEERIC, TESTERELLT, KR ML ABLLDP
TVAE BT, I PR TlERESHIR S L BB D B,

EEEE O R HBEX O X ¥ OFEEMERER L HEOBRSBEOBMKE, MEtb
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K24 Suli(A), %R, #iR(A) BB 2 BERAOBITER & &S,
Fig. 24. Diameter growth and height growth of planted trees after clear cutting in the study
sites, MR(A), US and ME(A).

®; RmEE, MELEH(1), A fiELife), O fEhE, O MEFH, HEFE 1), A; &
T FE8 (2).
®; Study plot of U or U(1), A; U(2), ©; M, O; L or L(1), A; L(2).

B, i, FESTOREBEESKE VHEER, #iR (O, L/ IREREENWNS VERR, /A,
Fuli (B) Lt oW TR-25 1ok L7,

KAEES] LBRAEC L Vb N 2 EREE (R E, 1965) HiE i3 ERIERE b & WER
HoN 5%, ERBEHLE UHE, Ml LHOEMADS D, b, FTHIcHNTEMESRER D
BRI S B0 & ICHELOMEIC L ZREESKE VEEM GEER, 81K (©), —/ 1)
ORE LR TR, EHOERBE I HANTHERENSS 2EA0EETH 2, i, LRl
fek Dz, MEEHOGEHRATIE, BEEY A o L TERHIDE VDI, ERXBNERS
) DRSHUEE TS & 2HRARBIDIINCT &9, PEAREICHANTHERELST SN2
BWEICHEEREDHENEZ OND, £, THAMREOENW NS VAT FHROBFEXIC
20T, MELONEICL ZREENAE VHEEE/NS WEEMAE]ET 2L, REEINE
WIREMO S D, BEFOERBELSVERICH S, Fl1E TR LS, #hE FE o +ED
PH (Hz0) 75 E DAL, HF{EHUC K 2ZH/NE 0, Lo L, Al S oS 0B o 1
PH (H0) K<, EMAROBERELS 2 Fa @FiR (A), Bi#ER B) T, M FBcEkms
MEOXBEHETHERYMONRIEE T1c, HABOWESS Shtc, COEhd, RiELED
MEIC L BRRESKE VLS BHEHOME P TIE, EROERIGEEN NS, 2010
ICEMAKDENERBENEL - bo LHEllxh 3,

U VRRBE SRR L OBIR I, SEREMBRELOBEDLS I, - 20 LsHEBIE
ERE R -T U VRBER, MEREOBBICAL»D S, RlE AT LTV 38k
BLINHELS, DVTHEMEL, THIEBLTOAERRKIVTNEEWVEER LI, &
AEMTE, ) YRR E b 2000 IR TH 21 bbb 59, il FEIc b~ CalE
EROBEBMARDERD Y VEBRBESE L BV, T, MEEBO LS icHEsSR L 03¢,
THEpH BET LR FTOIHIEHTE, ) v BROARESET LT Wb TH55, Y VBD
Bab, EREEMRIC, MEFMIC>VWTA3E, AHEEOME I X BREENA S VWEEMT
o) YRREBESEVERIZS 3,



2 FERRO BRI BT 5 A R EERIRT T 91

80~ -
— ®) ®)
> 7 (ﬁ i | o
Eoor o - B e 8
= T e O - °
< Ade" A i Aa®oe
3 40 A A
> I A i A
£ o0l A u A
52 N 4
I - -
| | | i ] ] ]
0 05 1.0 15 2000 0.1 0.2 0.3
Nitrogen (%) Phosphorus (%)

X-25 YiEEMOERR ORI EE & HIEOBTERE.
Fig. 2.5. Relationship between the nutrient contents in needles and the tree height growth in
the young plantation study sites.

e BERR, fi/ K FulB): A; fE LS O, #mdds, O; &l HE.
e HEER, AR (C), [Z/iR: A lELE, W RS, e i FE.
Study plot in study site of MN, YZ and MR(B): &; U,
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oM, 0O, L.
MO L

#who Y YRREBER, HELHNOEMARTELS, il FMOEMKTED? - 7208, BEkkEs
OXIGIZIHME T, YIERRDOBEE TR, V) YBBEEORE~NOEE /NS W LIS N 5,
o, KUKERMET I LENEEEE - TBD, RETEOY v BEINGRESS 2400
EBWAIRENA LB (2) I AEE LTV AHEAT b, B OB EEE 1E 50 cm/yr F2EE
by, BEOELVETEAEONAKVWI EhS bbb,

SREIOMRAE TIE, FHAHIC & > THE EHO HIBOMFEHIT IR Z BV LS S s,
A, FTHotHEIc BBEELSERALN L o1, LA LEAS, HE bofi@Eic & 58RE
ENKEFVATEHOME FRICAE T 2 EMAR, REEMNS OHEABOMNE TBICAEET S
BRKICHANTER, ) VBOEFEENKL, BEORBIREBICELA ST,

TSR L LT VHEERIcBVTE L b, il LEOMNEIR X ZREENNS OFERMT
i1, RFEMRROEBIREVSRIFT, PIHBREORIFTH -1, —F, BREEMNKELFEEROD
Rl EEBICAEE 4 A EKAKR, REBRESART, BELE > TV, £k, EHOEREREIC
H# LT, BERELSE ZEENEETH - 7o, —IICE, BMLRE CHES, TEs iRy
8B E, BIROMBUENIEL LS I ENEL, BHTBETIEIAMRELZ ) TR L)L EL
15790z, S EEHO R FERKOKERRRICKE 5, FLULTIE, RS S 541
. EHo+ETH pH (HO) i 6 Ll bbb, BETETH OIS XS BB OUEHEOET A
I nicdwicnic, BHEOFRBIRES X<, BKELRIFEL S, LaL, #HilRok>ic pH
(Hz0) 73 5~5.5 LEWEAICIE, WAVLWALBSOUHAHME T T 5 01, BHADREIRES
ABEGY, EHOZERBEDL SPRFRINIBRERIV I SKKERDETSECIbDLE
bhs,
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Fig. 2.6. Relationship between the leaf dry weight and the annual dry matter production on
sample trees in the younger plantation study sites.

®; il (B) #lE LS, O) fuliB)fIE T, A; C/RMELER A 2/ REETHE € §iR
(©) #lm &S, ©; AR (C) flm FER

FHMAEERE, YELAEVERLFRILREOFHIMBOMITRL K.

@®; MR(B)-U, O; MR(B)-L, A; NN-U, A; NN-L, ¢; ME(C)-U, <; ME(C)-L

Annual dry mater production was the sum of the dry weight of current year leaves and the
anuual increment of dry weight on non-assimilatory organs.
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Fig. 2.7. Changes in annual stem volume growth rate with age of sample trees in the old stand
study site of (a) US and ME(B), (b) IM and (C) GB.

(@ KXWy vy EALENSOVY Vv ENEG, BlofEAREEST.
(b): No. 32, No. 65, No. 107, No. 120, No. 155 {4, #ERXKOMEAEESEET.

(c): tEAARE S T11~T15, T21~T25, T31~T35, T41~T45 DOfEFIZ, FHEX UQ), U@, M, L ic
ZThZhET 5.

(a): A large symbol and a small symbol represented each sample tree.

(b): No. 32, No. 65, No. 107, No. 120 and No. 155 were sample tree No.

(c): Sample trees of T11-T15, T21-T25, T31-T35 and T41-T45 belonged to the study plot of
U(1), U(2), M and L, respectively.
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METHE TOTROILERDOEPEMARDENERBE OZIN/NES VI (B) THEERDEHS
N& K, TEOLFHEPLEMRRDOFKEREOZENKE W 2 RPFIR (C) THEERDEMNK X
Vo TR, EYEERY, ERBLHPNERI LD OREGET LICL - TREZ LTS,
Fuli(B) ToORE L E TEHE OfEZER, BERBOEICL S EIANKEL, /7 RPHIR (C)
TREBOEIMA CEDORAEEDENFEL TVWEIEERLTVS,

BEBHHABX ORBHAKRTH S W EMBEREROBEELER-2.7 IR L1,

BIROBEAOHAR (BEHK) oEMBERERR, £ EH T 20 FE4EE TIRELBEML
B8, ZhPIBEIEVITIS - 1o, RIATHTRBET THEABML TO 245, 20 FALIKER PEET
LEAICH B, P FHTHBEEE TRIZ—EDEETHEML TV 5, Bk (B) B4R, Wil
DHBEXOYAKR (FHEK) THEL, EMERERSENT 2EMICH 5, MAEMOEE,
AR (B) #lf_ B o #EAALIA E, FRESKRERD 10 FALIME®RL B L, 40~50 F4LIE

0.12

Annual volume growth (m%/yr)

Leaf dry weight (kg)
K-2.8 EWHFEEHOMRAAOER L EMRRER

Fig. 2.8 Relationship between the leaf dry weight and the annual stem volume growth rate of
the sample trees in the older stand study sites.
ERERER%, 10cm/yr LT (@), 10~20 cm/yr (A), 20~30 cm/yr (A), 30~40 cm/yr (O) ® 4 B
Bic X5 LTRLT.

Height growth rates were classified into four ranges, that is, under 10 cm/yr (@) from 10 to 20
cm/yr (A), from 20 to 30 cm/yr (A) and from 30 to 40 cm/yr (O).
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This o h i 4HBIRAE L 2 202 0T, f; o
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DOXAKBRDIELCY, FARCEMERS S L e
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5. K29 ofER L, BIEHREOIEITHEAEL Annual height growth (cm/yr)

WERARIZE, HOcE L WKREIC X 504 X-2.9 ZEHFEEMOMRARCE T 2 EMS

BOREDE L WVETHRT > TWA T & ARE gﬁﬁtﬁﬁﬁéﬁtbmﬁﬁﬁﬁﬁ

LTHY, ElWmATR, Eﬁ%ﬁﬁﬁ%ﬁi%(?)*ﬁ Fig. 2.9. 'Relationship between the annual

BOKDPEHKRELERML TWEEEL LN height growth rate and stem pro-

3, ductiop efficiency of the sample
SRR LI &k 510, SISO RS R RS frecs In the older stand study

FiBEOKRBRE, >0 HEOKE &t ®; FERAE LI (1), A FFRMELE

5T 2Ed3E, YEBHOBMERENLL, B #(2), O £FRMEHE, O FFRME

g o \ TE, A SEHE R

(5% TH, BERESE LIS TWS A; IM-L.
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DEFHZL > TELEML TV S, SEHICED, BEPKE 153 EHERILEEIC & 5 FFRH
BESMMT2LINEILEEMHEKT S E, BT TH-> THRREBOMIMCA S 57210 0WHE
HEROEIBEARI ~TWVWB I LI, KR ML RIZHT 3EOFIGSERICET »TW
BT LhRBEh B,

B3® ZFHMEMKOASREENDEMEIL

3.1 Bf

TFEEETHRO 2 FEMM T, SR EOMNETHEOLFWALRIT D, ZHiTHE L TR
DOFIARRICKEZBENA LN ERE L, MELoMNETCTEO(LFERHOENPNE L, ERKD
THBREZ /NS VWBEENDE, COZ LR, AFEMICET 5 2 FEHRAROFTMBEL, i
I L2 THKSREBOEZL D b THEOBREOENKESFEBET L EERELTVWS,
TIBIRRE ORI, BOHIKEOKAKEIDOBVWE LTHNE I Eh 5, AFHBEHOD X FEK
RTH SN B MIRMEIC L 2R ESEEOEVORREZRAREICT 372003, BRI X 3
BEONARENB LT ZOBHRLOBOEHASHLICT 3 HENSH B, 1, HEIKE (1iF
DALFEME) DEANSVERI EHEMEICAET T 2 2 FERADOLEKREES Z 0FHELE T
B4 5T &, TEKSIRE BXM0, B0 G EOMEEEICHERT SBIESHOZEVIRS
BAERICRIZTHELXHO DI T 2EBHRTHOEITH 5,

TR, HELEEETHETOREENRKZVHETE /NS VWAEMEED T 3 HHOYE
B E A E Uc, R EE THICET T 20ERAREEARE LT, Y1oEREOk
BEHE S X U AREEN EBIRSEW Y v o T 4 VEBEOEFHELEMEL, EORASKIER
OIS DOHEEBIC >V THRET L 7,

32 WMEMLIBERLE

32.1 FEMLIAEX

WA, TEEREREOHZ 0 3 EALAR LR L JoEMit e Lz, ul (B) (MR(B),
1987 4 4 HBITE, #6444, Z/ R (NN, 644), AR (C) (MEC), 6F4) T}, *A
B L 7 oo 7 4 VIREOFHiIZ(LE, Fuli(A) (MR(A), 2 F4), BiR (A) (ME(A), 2 F4),
®IR (US, 194), EfER(B) (SBB), 2F4) TR, /oo 74 VEEE I~4[ERIEL .
KHERFHAEHEX OVIERE, kS, #EROER, MEe&-311c, /oo 7 VE
EREREXOFHERE, FHEREER-32 ICEhER L, i EEE TRE OREZE I
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#-31 FEEXB L UHEAABE (19884 2 A 18 HRlE)
Table 3.1. The sample trees in the study plots
5 7N SEERTER SRS . HTERE L
A Stand age Mean diameter Mean height BEAA No. Basal diameter Height
Plot Sample No.
(yr) (cm) (m) (cm) (m)
MR(B)-U 4 6.8 25 1 5.6 25
2 9.0 3.1
3 8.0 3.0
MR(B)-L 4 6.2 3.7 4 74 45
5 6.4 3.8
6 6.6 3.5
NN-U 6 2.7 1.3 1 2.1 1.1
2 35 1.5
3 2.7 1.4
NN-L 6 6.3 3.7 4 5.8 3.3
5 79 4.0
6 6.6 4.3
ME(C)-U 6 5.8 2.6 1 6.5 2.7
2 6.0 2.8
3 6.5 2.6
ME(C)-L 6 8.0 4.0 4 8.3 4.2
5 8.9 4.8
6 8.0 4.0

MES L CIRTEEORIEIR 1988 FE 2 A 18 HiZfT» 12,
Tree heights and basal diameters were measured on 18 February, 1988.

#3832 7vo7  VEEAEREXOEEAOARE s (19884 2 A~3 ARIE)

Table 3.2. Mean diameter and mean tree height of the sample trees in the young plantation

study plots for measurement of chlorophyll contents

HEX

- 1

HEM Staffciﬁ age ik
Study site (vr) U(1) L(1) L)

D H D H D H D H

MR (A) 3 5.2 1.8 3.7 1.6 54 2.6
MR (B) 4 6.8 2.5 6.2 3.7
Us 2 24 1.3 2.6 1.3
NN 6 2.7 1.3 6.3 3.7
ME (A) 3 2.3 1.3 5.1 2.3 39 1.8
ME (C) 6 5.8 2.6 8.0 4.0
SB (B) 3 2.3 1.3 2.7 1.7

D; FHMgEER (cm), H; FE#E (m).

BAER, U), UQ2), #m &, L), L2); #HEm HE.
D; Mean basal diameter (cm), H; Mean tree height (m
Plot, U(1), U(2); near a ridge, L(1), L(2); near a bottom.

).
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th(A) T/hal, C/7RTREV, BHRC) TRERZENSDOHITH 3,
322 WEAHE

(1) SApkEE

BREXICO & 3EKOREALEY, BiEO L (YEAFESR) BIOHER QEERR) »
SEMIZEREL 7o, FRHITRIICERENL, KUI0 % Licd & 12 BRI ESREATIC TRk & +
oo VI BDNEABGEEORIE I, ATNET TcoRMLAEE AW ESETITV, $HERoRE
WEOZVWLEESLODMEELTH EDT, & SITHABEE REULFN O CO, HEEF i H.F
T5ELT, BonicABEE S CO, EREAS 350 ppm OROMEICHRE L7 (51§, 1966), [6
ALFINDORIRIE 7 & 2 V-7 v 2 VEEXREET (MODEL 2455, #R[E#) T, BERIFY s
RBEZ (T-1, 3 /7 vs) TRIEL 720 AIESEHI, BEAIE U TR EE o Ma4ETE, #hFddEo
MEATE | FHTE, 2FATEL LS, BICL > TREINRTIRDOTRESITA B VIES S
H o teo BEEHTOWVWT, EREESLARKMESR FERE: 30klux) & 10°CLIERE 3 2 B
S CTHREFBOERREE 2 RIE L 7o Z DUIERER D S AN ERBEE % b &1, LABEE
DRIFE L, BEREEWL TH S 2~3 HUNIKKRZ 1o, HIFEW, Al B) (/RT3 1986 4 9
H~1988 45 HichiF T, AR (C) TIZ 1987 F 2 A~1988F 3 Hich it T+hEFhni 1l » A
BEITIT- 1,

2 7wwa7 . EE
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EERRICHEDNOAREREDE VWL EEDL D DOfEE L TR LI, RIER, fuliB) &{-/RT
13 1987 £ 10 H~1988 4 12 Hich I T, HiR (C) TId 1987 4£ 10 H~1988 4 3 Bl h i3 T,
ZRENN 1L D ABXICIT» 1o BAlE L TEB IR O OBRIE D ORI L 72 4EEE L
L, AuliB) &2/ ROFAEXTIZ 1988 4 A~ BichI TR 1 EABE > LW THHbET
RIEZAT » 1o JARFHEDRELTT » TV 2R (1987 10 H~1988 45 H) iz>W\WTld,
A ORIERE & B Uk S B E AL 7oo Fuli(A) T3 198848 8, 94, 12 8,
1989 4F 12 iz, %IRTIE 1989 4E 12 Az, #ilR (A), E#IR (B) ©i3 198848 H, 12 A,
19894E 12 Riczh Tl 28I L THIEER BT - 1,

33 HRLEER
3.3.1 XERBENDEBHREIL

FEALFENZESURE & EAOERE B & CREPIRER & ORRD 5, REARIONAREES & LAk
BERELAZ b ED, I TOREHEENE, CO. B 350 ppm RETF TORBEETO AL
\F DA BRI R IGERE 2 A fE s L,

Fuli (B) L2/ IRD B WALEIC & BIEBIEERT L FTR (O O bhWALE I & 5 ALEBEEmIC
B 5 HESXIRE HRESED 10 HB & OFHE L ARKES L 05l (B) &#IR (C) oft
H FEIC B 5 1987 FOMFEEEONEREBIRE OFMELEK-3.1 IR LTz, KOS
BERIKEOEMIHIE L BHEER L, 8 HOESEIZ, 8 AOEHAREREC L,
{, 2 HORIKMEIZ 2 A OEEHEEXEIC, ThZhBLWETH - 72,

X-3.2 iIc EHEX DILAKEE DORHELEER T LR, ZThZThoEIL, 3 ADRIE
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Fig. 3.1. Seasonal changes in air temperature and the optimum temperature for photo-
synthesis of the sample trees in the young palntation study sites.

K.C., iERIERm, F.C:ALEEER, T, R P HRKE

0O; HEESE, +; ARESE, O ‘tARSEEEE Guli(B), A; LEemEEREE @R C).

Legends; K.C.; Kiyosumi Camp, F.C; Fudago Camp, T; Air temperature, P; Daily precipitation.

Symbols; O; Daily maximum temperature, <; Daily minimum temperature, @; Optimum
temperature for photosynthesis of the sample trees in the study site of MR(B), A; Optimum
temperature for photosynthesis of the sample trees in the study site of ME(C).

KOEEETH 5, KHDILS 87-0 13, 1987 FICKFAETH -2 I & %R, FAEkIC, 86-0,
86-1 IZZNZF 1986 FIC MELEE, | FAETH>LIEERLTVE, RF¥FOGE, EOR
BBt h4 AT 5 9 B LAh I TTH 54, Bx0EOREKHICX ST, B
i34 Bicts - B TERSEL DL L,
WAEATEDNEARKEES, SE LR T8 A, THTRIAIZhEThE L EL 185, 1987
H# 8~9 Hic B ARHE EMOFEER OXAKAES I, Ful B), FIR (©), Z/ ROJEEL, £
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&, HiE FEROBERARDISEREESZ, Ful (B) 450.83, {Z/ R4 0.60, FiRA 0.63 &35,
AREENORSM I, RE FROBEROLSHE ERLD &L, RB2TRLALKIKCAF
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Fig. 3.2. Seasonal change in the photosynthetic activity of the study site of (a) MR(B), (b) NN
and (c) ME(C).
O; whEh#h» o> 0EHRM RIE L), A; BELH» 5> oERK RIFE L), @; BEhE» o
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O; Leaves from a middle part of crown (study plot, U), A; Leaves from a upper part of crown
(U),®; Leaves from a middle part of crown (L), A; Leaves from a upper part of crown (L).
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RKOKNSEEES 2, Fi%2E L THELRoMARORAKREN LD bEVELHRL, SLAK
el d 52 L35~ 1,

FARREES L, BEfEERLHE, ARBESIESKEETLAL1I0 AKEFLLETF L, 20D
BOBRAICETH-oO X%, SR, FTHEOBED 2 BicHKEMERL . #E LI E Pt
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nmolCOy/gdw/s BEICE TR - DIt~ T, EHMOFEKX T 25 nmolCOy/gdw/s BE T
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Fig. 3.3. Seasonal change in the chloro-
phyll contents in leaves.
v R NVIEK-3.2 EFE L.
Symbols are the same as in figure 3.2.
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7aa 74 VIBED R, EGOBENHA
725 RLBicA o i, 5 AUBIcA LN B2
oo 4 VEBEO EFIE, HimEELo &
TELL, BEET-w9HE TV, 1
FAEEOs7 v 7 0 VBRI, 9 0RIEM
T, AALBHEEBEMEFHLEOLEN
2.9, 4.0 mg/gdw, {_/ REHE_EIR & fIE FEEHs
zhEh 1.9, 3.1 mg/gdw THbo, LWFhof
BEXICBOVTHMELED 9 ADRIEEDOH
80% DEEICETHEL TV, 7o 7 4
NVEBEOEEHE(LIZBBURIEAREEN DEL
ZEQTED, RUEBDIZ2~4 lchidT
DEALD - 12, FEAREEN IKIRDOEAL & X
L7cFEELERL, JURPHRGIECL32A
CEABMEIC IS » 72k, 3 Qici3KE D LR ot
I L TEARKRENIC b[EES S Shf-Dicki L
T, 7ou7 0 VBER, EROBLES-OTV
TWic4 AETETF LI 7o

Ko roo s s VEEEEFNWFNOFEBX
DONIBEE & OBRAE TN, ATIRHIZ RS
DEMHTH 50T, [FBEMONRE I
EFhoFAc B 2 HBEFROREIC & > Tk
¥5%, 22T, HBEEBOREE2RTIEESL L
T, FFABEXOBHELZAE L 72, BHER,
JEERAE LTI BEICRIE L 72 8 HALORE
EYoMmBTELE (K-34), gk v,z
TITW, #MEiE 1.3m & Lz, ¥RoT &g
BofEEMOFEX THHRE S X X 3EEY)
LI, TRTEV, #lEEHE THETO

HERR R, Ef& 0 dRBEESMBEOAHICESKE WV,
ZWORHAAXROHY O O LS 2EEST 200 LT, K-34 1R L7ARL 90, 135, 180,
225,270° LB 2 HBZ S A E5EEYOMAOF loozro & 8,9, 12 HD /v 7 4 VEEEE
DOBARZER-35 1R L7, 8,9 Hid7 mo 7 4 VIBESRESMEERTEHE LT, 12 AL S
RO TOBERBVDOBELIET EBHME L TR L, TITIR, loen ODEIVNS WVIEE
ZPORAKOHBEIVI LEKT, 8~ AD 7 un 7 4 VEEICHhIOOT, Bhih Dk WiHEsE
XEEI12HD I oo 7 4 VIBEWDISOEELEA SN, KL SZIIHIFITDs oo 7 4 VEE
DORDPZIAICBITZ2 7007 4 VBER, HYYVOREHHFEELTVWEIEERLTVS,
70074 VORKREBREDOLELZ, HERYE L RREABORELBRIZT S
(KraMmEr and KozLowski, 1979; MAUNDERs and BrowN, 1983), X ¥#EDOKEIc 1 2 M
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B-34 BIWEXOBEHE.

Fig. 3.4. Angles of elevation of obstacles screened the sunshine of each study plot.

DEZIR, 707 4 VOSREAoF v REOBROMMCL->TBCD (FE, 1953 &
JE - 518, 1960; Ipaetal,1991), BHz 0 DI VWERFEF LWL, 20 1 KOBATSH, K
OHRIDEL  SAROED LD, F 7o tREREOEL D SRR EZREDOEDH B HE L
Vo BBH 72 O L WHEER B EHIE , TEDOKSIEM: (Hsalo, 1973) RRESRM:, B4D
BEGHETWERELZ100, RUNOBEROEELEL SN SY, EARICL-T/7 oo
T4 VDIEENB I EAEZBE, 7007 4 VEEOEHELICRIFTREZERLE LTI,
SEEOHESREREVEEbN S,
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Fig. 3.5. Influence of the exposure ratio on the seasonal changes in chlorophyll contents in
current year leaves.

BB (loo2ro) (3, B, FEHE, FE, FEPH, FHOAMICBIT 2 AN EIEEYMONAONTSH 3.

AN A8H, OR9H, O, @121

By v FrfE FRoBEBEXE, Boy v RVRKIE FRORER & T,

The exposure ratio (Iss-270) Was the sum of the angles of elevations of the obstacles screened
the sunshine in the direction of east, southeast, south, southwest and west.

A\, A; in August, [J, I in September, O, @; in December
White symbols represented the sample trees in the study plots near the ridges, and black ones
represented the those in the study plots near the bottoms.

FE_ LI E THOXRERENOZHE I BB QI ERIER L h, MYELEOKD, HX
W TOETE, —EERR L YELEEOZX» SHBICHTI TOEETIE, Z20ELOESVL
KEBHONI, MUBOETR, 7o 7 VBEOETEMIGL T, oMo E L
METHTONREARENIDOER, 7007 4 VEEOBETHEEOEDHKELKE VW, —F, &%
BErUEAEONAREEN L, 2 AHICREMEZ LV ZORKBO LR L EbicEELTVWL,
LaL, 7voo7 4 VviBgER, 4 AETETSHE, BEOHNIASON-0R, 5 ALIKTS
b5, DT &R, 2A»SAHETORAKIENDO LRI, 7007 4 VEEOHEINCEZDT
375K, X0, BZSBROIBDIET L TWILARESORIEERL TV, AT
Hofkcid, 5 AUBO 7 no 7 « VIBEOWEIIC L 73 > THRAKRENHEBMIC LR L TV
<A, fEEIOMEETE, 7007 VBER, 9 HE THEMULET TV 3, LA T
AU T TH »71o T &R, MELBOMETIE, KEICHEULABREIEOEED,
ZOEIENENTVAS T EERL TV S, KABKIEOEERE R, M TEIEFLLLBEE
MBHISNTHEY (Perry and Barpwin, 1966; Banct and Lowng, 1987; Oquist and STRAND,
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1986), F 72N U o AR ZE ORI ICREH OB HEZET B L, 3 —o .y
7 H <Y THISNTW5 (LiNnpEr and TRoOENG, 1980), % 7z, TaBucHiet al. (1985) 1T X ¥ T,
F 7oA < BB (1982) 13 ¥ 5 N THIN &AL Rl Ot ARBED FEIZ L2 H ~, Mok~
THHNORERHZ, MEAZE, | FAEONRAKENDOZEWNS VW LEHRELTVWE, Iho b,
TERRDEFTICE 15D AREEN OETICEEE, &L ERENEEL TVWA T EERLTY
3. AHBEMTOREEZBL T, KPIAEL 2 ABBEEOBRECRE ICIE, [ UHRROEK
HTH-Thd, FHEEHE TWE V> LEFREOEVWHSEEL, ZhMREIHO 1 £E£ED
FEAREESNC BT 5 T EDHS LI - 7,

FAE RFEMAROBRRETOXEHEE

41 BH

EEROREM T3, BERKIIEER, KR KX L AREICK > THRARFEEDIE T RE D,
HERASEERISELIETH » ThH-> TV BLARKEEN % 100% RETEZ 2b1F TRV, KH
BHID 2 FIERATIE, FIIEKE S EONRAREEN & it d ohn, HELFHOZI/NE L
Rl B & FEBICEE T 2 EBHAR TEOEAKREEN D EM/NES S FIIRRZE b/h & WER)IC
Hotie UL, HEH A XOKSVERBATIE, BEREETEEOREERROET &Kt
BASH SN, KX L RICLBHABEEDETFHERRICKE BT 5 L ERBET SR
HohTnhs,

BT BIKRE, AR LD SEAOKDIMHAEE O EIC K > THEL 3, ThicBES
TABEERE LT, T1EHD SBANDKSMHEICREE H 12 2 5 TIHEDOKIREE & REOEEE
BLH1ZHRIZOKESTEREE DD 5, EHXHERLAERQICI NS EARBEENKEL
D, THESE-> TVWABRETFTTHEKREEAKL T, T ITR, AKEERBORIEEREL
ARV THRIREEIC B WIREETHRIE L 72 2 FEMADCARCERE & &BUEE % b &g, KR
FLRICKBHAREEDETFIC>VT, fEEMETHREVIAFTREOXE, WRicLs¥
B EAEEBAEVSEEY A XOEEBELVIEEAL SRETL, BERICE 78 - TRIESZ T
BKZ ML RO ENENONHBIEF TH SN 5 X FERADOKERZBIC ED X 5 12K
ENTVAEDIZOVWTIRHTEITS,

42 PEMEIBERE
4.2.1 BEM BEX, #HEK

36 FRBE Cio /NEIC & % EiIRERH (SB(A), SB(B)) (FTF, 1987) %A & L, HEKX
12, 1984 4E I I3RS 20 FF4E (RS 23 FF4E, 1984 4F 4 ABE) 0 EHIR (A) ofdmE _E# (SB(A)-
U) & F&5 (SB(A)-L) ic, 1985 4E~1987 4Fizi3, 1985 4F 3 HIcHiEk & - Fiflio EiER (B)
OV B (SB(B)-U) & T8 (SB(B)-L) ic 2 W ENHE L 1o, FiiioflE P OFHEX SB(B)-L
i1, HEPLE D OEMAROEET, KEEEMEVGAICEERBXNSH 58K b, —f
w2, SHE_EERICHATHIE PR, EHEESH K 2SR L 854, AREXOESIE, %
DEEBHIEEZ S (FEIBEOHEXOBHEON (X-34) ),

#HRAI I, BFEXOPENEARE S0 1 ExERAL, HEAROKEZE#REKR41ITRL
1o BMRAAROKIE FIOYFEDRGE HERTH 102 ZHRIEICHL 7,
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Table 4.1. Growth course of the sample trees in the young plntation study site

HIEEH Date measured

FAX FEER
Study plot Planting date Apr. 1985 Feb. 1986 Feb. 1987 Feb. 1988
D (cm) H (cm) D H D H D H
SB(B)-U Mar. 1985 0.7 50 1.2 84 1.6 112 23 130
SB(B)-L Mar. 1985 0.6 34 1.1 64 1.8 115 27 170

HIEFEH Date measured

HEX WERAER
Study plot Planting date Dec. 1981 Dec. 1982 Dec. 1983 Dec. 1984
D(cm) H (m) D H D H D H
SB(A)-U Apr. 1964 9.1 74 9.5 7.8 9.9 8.1 10.3 8.6
SB(A)-L Apr. 1964 19.1 149 199 15.8 20.5 16.6 21.1 17.1

422 BEFE

HEBCEE ORIE I L, AKEERBORERIFARLAE (KMC B, /NATHE) 2HVI, I
THWBRIEERARELFE L, BAS (198]1) R L2 b0 T, ARBIHLTF v v —HDZ%E
KUBE% 0.3°CLINTHIEEE R B TH 3,

SREHWIRIE Y 27 L ORI AER-4.1 IR Lz, TOYRT AT, HRKEERSEF
BOMHEAICHRE L ZEZEBRANOL SES K v 7 (FX-20208STH, T/ EbwAf 2708y )
TEREED T H, [EMLFEICE - 7o, ERAND LEMLFE & ORI CO BEREHRD /N v
Zr—5vy (BR200D) & v 25 sERNKEEEIEHOKRBEEH ALY, ORI,
ELFE ISR CUEKOBABE EERBE & O£ 5°C RilIc s - 72BcEBI L, 5°CULE
DOEEH LTV K ST/~ FvavyEa—4 (PC8801, HAER) THIBAIL 1=, MED ¥ 4
I v, BRFIC K BRMEN Z0ET (ZAR B, ET-FERELE) B L OBAE (9118, EG&
G#) WiX3 Y v 7V ROMEYID #A, KR, FELANESEE, HHER, CO. BEL LU
B 0iHRIZ, AD 3 v/N—% — (KODIC-20, /NRTE) E/5—vFLa vt a—y0aE
K& ->TITY, Bonifllz—213, 709y E—F 4 A7 L1, 58, KEMtE~0%E
QRBRIZH 20lmin & Lz, $£7, THhoDORABREEOMEEIITLT, #HAKRENL D 10
cm & 30cm FEOLEpF it F vy ava—% (SU2H, 4R 2HAVWCHIHHIL 72,

RERHARMFEZRVIRIEIC X » TR ONEBUEE Tr (wmolH.O/gls) & EMLRHPKES
Hfa7& VPD (kPa, gumolH20/cm?®) & 2> 5 LI T D, (Jarvis and McNAUGHTON, 1985) ic L7248 »
TKERSHB T 727 % v R g(cm¥gls) b & BT,

g=Tr/VPD

5, RFBIEOIERREHL%E 50 cm?/g (Katsuno and Hozumi, 1990) & L CEFERHV LR TWL
BIKERKILE TV 52 9 v ROBf emfs iR T 5L, T TRUIKESRIBa Y52 59 v
Z 10cm¥g/s i, 0.2cm/s &75 %, SRIOHFEDE LI IE, FILAEMNIZH 0.6 m/s OJEE TR
NTVE DI EERBLEIER S/ NS VLK ENE  Eh o, ToKESHHRa v 57 4
VAR, SHBEE &z vy 2y R) RAMIGT BETH B,



2 FERAROBKE I<BAS 2 A PR SE 107

AC¥ (b

Atmosphere

® Air pump

T Temp. sensor(TS)
§ Light sensorl.S)
IX Needle valve
£ Solgidon
:' - {3k Flow meterfFM)

IRGA

=

iTo HD, SV
~

i lamo
b |convf] PC

o

iFrom FM,IRGA,LS, AC Cont,.DM

"""""""""""""""" In Cabin
X-4.1 Jeank « ZBUEERIE >~ R 7 AKX,
Fig. 4.1. The measurement system for photosynthesis and transpiration.

AC;, REEFEFABMLAE GAIERD, AC Cont;, BREREFEE/CFAIGIMEES, EC, RERERFARMLE Gt

), HD; MREEFBEE, IRGA; FRAEN 243 EE, AD Conv.. 7w/ ES / FYyIMEEE

#EEE, DM; FEAEH, PC; ~A—vFAavbEas, FD, 7094 T4 R K547, —~; BEO

Hh, —, BRESPFT— 7 oih.

AC; Assimilation chamber, AC Cont.,; Assimilation chamber controll unit, EC; Assimilation
chamber without sample leaves, HD; Humidity controll unit, IRGA; Infrared gas analyser, A/D
Conv.,; Analog/Digital converter, DM; Dew point meter, PC; Personal computer, FD; Floppy disk
drive, -=; Flow of sample air, —; Flow of electrical signals and data.

RIELIRZ, 1984FEAT7TH 11 H~9 A 11 H, 198544 7H6H~9H2H, 1986 FEH6
H24H8~8H31H, 19897TEM86ATH~TATHE LT, SRIEED 6 A~9 HichiFTD
HEYSE, IRESE, AREXE, HBKEOFHZ(LERX-4.2 1SR L, 1984 4E13 7 Ah
5 SBKBADIEL, ECIKTHA29HA»S 8 H 20 HIThF TIEE » 72 BAMIE L, AFHEAE
i LT TEOSIEFICHBEL TH Y, HEMAEAHRE EOES 10cm O 13E0 pF i 3
PLEicts otz, 2D X ORIE FEPOES 10cm O HIED pF ffild 25 BETH - 72, 1985 4F,
1986 £, 1987 I >W\WT bMAIF R IZBKRIVDIIVAS, 1984 I HiEMrERT 2 &
A - 1,

4.3 BREEE
4.3.1 HEHIFEOIFEHAROREREE LRIBEM
RHEIC BT 2 EBARONEOREE, RBEE, KEXLE T ¥ 57 7 v 26 L URBER
& LTHSE, ELRAZERERE, RHEPUKESERZO HE(LER-4.3 TR LT,
HRYEORIIC B 5 2 FBADOLAKREE R, RMWEL BHEO LA HHERIC
ELRBWESICR, BRAFBICHEL B ERL, KABASIC X 2 0ABEE DK T 38
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Fig. 4.2. Seasonal changes in air temperature and daily precipitation at Kiyosumi Camp.
T, Kk, P, BM/KE, O, AREXE . BRESE
T; Air temperature, P; Daily precipitation, O; Daily maximum temperature, *; Daily minimum
temperature.

SN TP -, —ABRHOHEAIR, HOMEKIEMIZ, HHEBOEMCE 8-> THNT 2
B, ZORELVARETERL, FAHLEL LI » THEABEESENT 555, HHBORD
LB > THRAREELHBOETT2HELER LI, TOXSHMHEILR, TENTRLP
TOHRIEEH TS, TESE-> TV RHHE FRTOEMBICA LN, LEAE, XEAREEED
AZAb% T Lt (K-4.3) 19854E 7 A 16 H® 30cm EOHE 0 pF i3, 2HE L5 2.4, 2
TED 17T Th - 7ehd, mMEEKE SITEEBEEOE L LHPETBA Shic, HRONRAK
EEOET IR, MELBLD b5 2 > THEFHORRATAE, AHOLAREEL <A F
ARXBBEEbH T, BRADKSGHEEOHELE, KEKIEK= v 77 9 v 20HE/bE
JEFE ML T,

#FEEROBE, 8RB ->TH 7 LA, REREEORDETHEE A NI, L
L, REFMOBAII, 7 Aiclk~T 8 B3 tAREESET 4 2588 & BESED L1,

KESIR T v 57 8 v R & BNAREEOEER-44 12, FEMLRRNEROKESTENX
L EBOHEE & OBIR AR5 it 2N EF R LT, SFLOBIRAR, K2 b L zPiStic s, CO, BEE
PHHER S L ERUREEROBZELZT 3, KHEDOHE, EULHICE > TV EZERD
CO, IBFE (3 330 ppm FREETH D, & CO, IBEOHE IV, AFBIC>WVTIE, 600 zmol/m?s
PETthnld, KBSz 57 4 v A 3BE—EOHEE LA E0 S, HEEHNNG600
pmolim?s P ETHhiE, JAOBBE~NDOHHBOFEI DL VWEDLL, ThH5OKTR, B
&A% 600 gmol/m?/s Ll L OB OREMED A %R LTz, iz, KEKIE I v 57 5 v REXRE
BOERE & OBAfR I, RERNZESEE D 20~30°C DIFE& L L,
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Fig. 4.3. Daily fluctuations of photosynthesis (P), transpiration (Tr), vapour diffusion conduc-
tance (g), vapour pressure deficit (VPD, KPa), air temperature in the assimilation
chamber (T, °C) and photon flux density (Q, mmol/m2/s) of the sample trees at the
study plot (a) near the ridge and (b) near the bottom in the planting year.

KESILH 2 v 57 5~ 2H 20cm®gls LT T, KABGEE L KESILHz v 57 9 v 2 &
BHABIRICH D, KESILE D v 57 5 v 282D EOBEICIE, FABEE IET I
ZMEHH -t T ADRIEMTIE, ZTD 90% LIETKERILRL T~ 527 ¥ v 2DBDIc & Bk
BEEE DK THA SN, ROKFEAMENE L VIBATIE, Al oAt 70%, £l
TEHBOBEAARTIE 80% EH L HABEEMET Lo T Eid, K41 2R 1K
HThH, HERRKIEIELVWKR ML ZZSFPTVIREBICH BT EARLTWAR, F/, ZOES
TORFARDKSRE I, Kl HMPRE TME VI ABTREIC X 2ZRBWEETE L - 1,

IKESHERIZD 1 kPa LI T}, KEKTEMEESEART 31c>0 T, RECEE 14N 3 5,
KESERIZES Z N LD SKREC D> THRBEF I Z AL LY, Tbick o, To
&3, BhSEAMBINZKNBRICIBRELD », KESTHE 1 kPa Pl b, Kok
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Fig. 44. Relationship between vapour diffusion conductance and photosynthetic rate of the
sample trees in the planting year.

BE(Tr) 3—EThy, KESWMT V57 5 v 2 EKRKTEZE E IRHH (Tr=g-VPD) 4 3

TEERLTWVWA,

FHE EHWOHEAARTZ S MoK ESHELZE LKESKILE = v 57 ¥ v 2 L oxtBRRE, 7 H
& 8 HCHHRERENED S Nid - oy —7, FHE FHOMEAARTIE, 8 At ohiokESIE
Bz LKESILRR 2 v 57 4 v 2 E OISEARIE, 7T HicZ ohicbosth~T, EUKESE
IZIH T AKESILR T ¥ 52 4 Y ADEBKRE P > T TOT &1L, FHE FHOBAITII,
8RR L, MULHIREHRLATESICZLINTSD, THOL ) KEKAMSHB LW &,
DEDEKREDBE LR B->TVWBRZEERLTWS, ZOEREL TR, HROREIC
L B SEANDIKSGPHEB O & EOUBRNDOHEIEHEZL SN B, HBNERD ) DHEEL
BHAEIML COA I Eh UM LT, BROFEICL ZEEEELE,

X-4.6 Ic, BEEHHNE L BEENLARE S OBIRE, AL IR 9B, o4k 3
TOVHPKAESTE D LkPaKiis 1kPall & TY VRV EEZ TR LUK, BBURKES
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Fig. 4.5. Relationship between vapour pressure deficit and transpiration rate of the sample
trees at the study plot (a) near the ridge and (b) near the bottom in the planting year.

FazEAsRKEZVHIE, BEEAHEBSREZVALMELTVS, Thid, BHEEOHMCE D
BoTRBENERL, SBEOLRICE B > TKERSTEMENEAT 2BHEBH 572D TH 5,

i EE oA T3, BEEHNRESD 20 mol/m?*/day % TR HHMNEOHMICXE L THBEEE
ARELIMNT 555, BRHBSENL EICE 3 ERERBRIBA BV T 2EEERL o —A,
HHE T OMAAR T, 7 Ak 20mol/m?/day BEOHREAHRER TS, FHLWAEAKEZOH
HETAA 5N, BREELAREBOIER /NI V, Lrl, 8ALIICE L, HEEHHNEN
20 mol/m?day ¥ Tlt, HHEBOBIMIHIEL CHEELAKE LML, ZhllLEEERS
BAKEL(B-Thd, HEENAKBEOIVET LIS o7, ThdBE S, KITKETL
ek oz, B SEADKIMHEBOEAKICLD, JDKAHGBHVIRETIED S ORINE & &
HEIOHDES LI, RAREENSETT2REOKAAHESEC DI KB atctcd
TH» A9,
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Fig. 4.6. Relationship between daily accu-
mulated light intensity (Qg) and
daily accumulated photosynthet-
ic rate (Pg) of the sample trees in
the planting year.
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Fig. 4.7.

Daily fluctuations of photosynthesis (P), transpiration (Tr), vapour diffusion conduc-

tance (g), vapour pressure deficit (VPD, KPa), air temperature in the assimilation
chamber (T, °C) and photon flux density (Q, mmol/m?s) of the sample trees at the
study plot (a) near the ridge and (b) near the bottom in the second and the third years

after planting.
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WA SN BEEFShITDRV, Thid,

Ml PO HERFE B O BN T, &

HOZEBKRE VLD ISHOEEB—BINNS L, 201D IBANOBEOMBENI/DI

, BBEFETERVWC ENERTH S5,

HWEROFEEREEDIZMITEHEADOKZ b L ZAEBASHLZERE LTI, MEoEmcEbiS
BIOBEKIBIOEMNBEZL SN 5, HHFAEHOERR (A) ORI FEORIEADRE 4}
H EHORERDOKE DK 2.5 5 (TR ThHo, BOBMERITIBEICHA L c¥meT 31
B, COXBLB|EATERY, LoL, 1ELOERELE- TARKICEL 3KDFENODTD
ANEERIE, BERIIIELBREAOMBLUOKAIERE I N TV S, Lizh-T, flE FHo
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AT, KESERED 2kPa 28X 513 S ICZEIMHEEL, RELP TR 3L, HEBHE
FEA80% LIEHETT 23 EOKFAMAFEMS B, MNEELMOMEERALY bFLVKR L X
PR OAERERIG, EBLBROMBTHIEEZI LN,

IKEGRE L KESTIEIEDT OKRKIEE 2 v 57 9 v 2088 & OXGBIRI, TiEo%
BOFEA > 1F, HENTV TV 33 EE UKESERZE R L TOKRKILEIERIA K& 55
OKZESHBa v 57 9 v ADBINEL185) T& (Tanetal,1976) BHIS TV 3, SEODIZA,
AU EEBD T HSRHE FEIC AR T HIEMEE L T8, KEKERE L KESHa v 52 %
v 2 EOWEBR OB WVIZIHS A TSV, TaN et al. (1976) »3FH~7- Douglas far Tz, T1E
@ pF lids 3.5 X0 b > TV ABEAIIZ, KEKEREE L K[FLIEHLE OXEBIRICIRIZEA L
EBBVEEINTOV S, AFEMOZF DA bERIC, SE0RIEROLEKSIRER, B
SEAMHE SN EKDIBOUHLT 23 LICRERL TE 5T, KESEREZE L AERKILE = v 5
28 v 2 EDIIEBHRICENSE L 513 L DFBIRBITIIE L, EoKMREBICH I B8,
B0 LS5, BEBEOLRRMERE LD, +H, SR, B%8E-> TEALFHN 2K OEEE
HMoABKEVWEELZ LN S,

B5E XFEMKROKSERE LK UEDKI L IR

51 B

TIEOKIREER, BARMESROGERL LT, I FicE» i LT, REBIE
Bicis s, Lichi-T, flEESicEET 2 @41, i FEofEictbNThBoERoE
2ZFPTV, BRLATEICET T A8ARTIE, KOEBINT 2H-DICEDKEF VY + LD
FOKEIBETHBETH S, KEF V¥ v+ VOETFIZ, JIBHMCEDRBMOME S &4 X
I LAAREBOBDORKE 125 120, HiBoE@osiim EFcEET T 2BMAROREE T OR
Rov oLt ashz, AFEBEHMO R FEARI TR, BiEY 1 XO/NS VHERATE, LABGERE
DEFTZREDKR ML RGEAD SN - 1208, Hlf FRICEE T 2 EKRKIC TR L
WOERAR TEREMASIA SN B3 EENED SN, —F 20 EEEKATRE, MELESE X
UTEMOEHMAE bic, RAREEMETT2EEDKR b LY, BMOBELAOHHIZED
s,

TR, MmbEHE THE T, ERAKOFEHERERICES S 5 G & AR idEN
H o HBRETREWNS VEBKENRE LT, $ELORE ZMNEICETT 2EMARDKS
HEBRAE — PV RETRAE LT, i, SilEMHE L OERKOERRDIEDKIRHEE
P-V HiREIC X 0, REEHE THE WS IR EOREVICK > TEITHHBKR P LRI
ENHBELEIDEREN ., YULOFERD S, FEEHE THE W I IIHISGMEIC L 5 HEOKS
REOERVASEMRARDEEICH L ZHBII>VWT, BENAOREERME OBELED TRITL
tro 12, AFBEHRAOREIR, BOLLORTVERTLIVEENE I &5, FETKIFHMN
ETHIEOEEBICOVTH, BENTERICK > THRETL 7,
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5.2 WEMSLUBRESE
5.2.1 WEiH L UREX

(1) APHEBERB L UKkSEMT

AR (C) (ME(C), #3454, 1984 4 AEIFE) B X UEMIR (A) (SB(A), Hilh 19 HA4,
1983 4 ABIfE) %, b — b o REEICE 5%&%&0%&%@@& L7 ﬁu/R ) (GhpErR
#HH) T}, R LUER Bl EFFEEX (MEQC)-U) %2, RESICAE FHRAEX (MEQ)-

L) 22 hEFhFHEL I FFRiEd, 1983), JﬁﬁlZF‘i@%aﬁ 3% 40m T, EEEMAEIR 40°
LETH B, BEHER(A) GEEHTTRI) T, m E jt@:ﬁa:%mfo%éﬁm EJRFNIE: )i
O H[E) = HEOHHE LR (SB(A)-U), hi#B (SB(A)-M), TIB(SB(A)-L) itz hFhFHEXEEEL
7o (FFF, 1987), B EHEH OS2, %jvc 28m TH 5, @r‘l%ﬂﬁ, W & Rlm, JkiE
XHHEOFEEEHAE R, FhEFh 36°41°,42° L&TH 3,

BIR (C) B LU ERR (A) DEFIZ, #hFh 210~250m, 280~310m TdH 5, HEEH» S

DEARIERE R, BiR(C) 5% 10km, EHFR (A) 5% 5km TH 5, HEIZ & bickhs, BE, &
IKEDEE, S 2FBEACRE T, AR C) PEIARER, EFR (A) PESRIKERTH 5,
BB b WIEER TS N 1982 £B L U 1983 EOEERE  (FRi 9 BBl D
SEEME) ROFERKR L, YEEmtEEE GLEBEER BRI 2 hZh 14.5°C, 2,400 mm,
14.1°C, 2,600 mm, F#MHEEH (EBEERTERAD Mz h£h 15.0°C, 2,630 mm, 14.6°C,
2,890mm T& 5,

BRAEXOIAEE, FEME, FEORSERREERS51IRLI, B2ETRLLLIK
LR OERER (A) 3, IAROIMETH 5 L4 L & 4HE FEBTE 8m LI EoZhs
Aot #k2 EMOESERMBRERIZE I 60cm/yr BETH D ES L1, —H
SEMHEEE I ORTR (C) OEMARDEMERER IS, Hif L 30cm/yr, #HE FiEkAs 60
cm/yr EZWD - 1,

(2) IKIGFTEEER

HZRFAEMOREFEOFEX (GB-M) DEMAK (KBS 30m, #ikh 88 4F4) 2K E L,

#5.1 HAEXHE
Table 5.1. Outline of the study plots
= Ty Y
5 IAEE B p c.  HEETER HERE ;
HEX Tree Mean B BT S Mean Mean height WER  Stand
Study densi Mean  Mean clear . Date age
lot ensity tree diameter pole length diameter growth measured (yr)
p (trees/ha) height (cm) (m) at base of (cm/yr)
(m) crown (cm) 1983 1984
ME(C)-U 3500 1.3 2.1 — — 43 21 Dec. 1984 3
ME(C)-L 3500 2.6 2.6 — — 74 51 Dec. 1984 3
SB(A)-U 5200 6.9 8.5 2.1 7.8 55.7 483 Dec. 1983 19
SB(A)-M 4900 8.9 9.2 3.7 7.8 56.6 49.0 Dec. 1983 19
SB(A)-L 2500 15.1 16.7 9.3 104 52.0 55.3 Dec. 1983 19

FEHEE R, 8k C (MEQQ) TRRLERE, EfEiR A (SBA) TRINEERTH 3.
Mean diameter was mean basal diameter in ME(C) study site, and mean diameter at breast
height in SB(A) study site.



R FEMAR ORI BEY 3 4 feA TS AR ST 123

i EEH 26 m IChIE T ARG A ERRICH O 7o, JIE IR, 199249 H 12 HO 12 Bh 5 14 B
M TIT -1,
522 WBEBEESLUFE

(1) RS

BT ORIE L, & — b YL REE (MarsHALL, 1958; FF)Il, 1972) o & - =, BIELIAT
13, 1982 4F 8 ARSI E OB T, 1983 FFB & U8 1984 FFIIER FIIBORIRE L, Wik
PR TIIRIBL T 0.7 cm DS, Flohk TR TH Lem O S & Ui, 1983 LIRS, RIFELD
AR Fa e Lo EaiiE, Ao 2 MRREE 02 LoBhE/ NS T 5T &, #
i & RIEEAL & DA ERBIRERE ORIZ 2 AARMTLREE L TEETE, HETH B,

WE R, LhEGEMHITIZ 198448 H 9 H~19 H, 24 H~26 HIZfTV, FEEHTIZ 1982 4
38 Aiz, 19832 A5 12 Hich I TH 2~10 HES G 48 HE) 17 700 $hESEMIMTE
B TREZTT-72 1984 5id, 7 H 29 HA 5 8 A 20 HE TN <, HEMSFIUEICE &
BRLUIETH -7, YilEMHIE I TORER, 8 A 20 H~22 HOKERNA 3 E A TIT- 2,

TOENDOHDRIER, HOE 1~2 KT S, HOA D KEERI% 0 METHE: FIREIC 5
2 OBHRERE (2~3cm/hr) 12725 T, SIEHEHIITIZH 30 HRIRT, TR T 1 BRRY
R TIT - /oo BKMBORICOZ DV EOHBLIRIT 2201, BT, ®vH—13 1~
2HARBEFICO DAL, HilERITE, REGRIS 1 2 AUNTH-720T, £ vH—n>
DMPZIFTDIED - 12, ‘

HAADREK L, SEmEHHFAEM T3 AS >, EHMEEHTIZ1982FE 8B L0
198342 H~8 QR EHANX 3 A% >, 9 H~12 HIRHBAX 6 AF>Th 3, #ftEAIcizn
BVALBRESORBEENS L IIHBALL, HEAKOBEZEEK5.2 1R LT,

b= bovL 2 OB ELEE & BHREE IC BT 2503, 1.39 Gh L, 1977) & U1-, Rk
B, BREERICRE#E AV TS &) MR CEEER) 2FE L TRkHi, X5,
RMER LR ORHE FOEE FEFINCE (LT 2 & LT, AKBHREERD 7,

TAH=y (Kidde, 1981) FERQ Y ¥, IHERNOBIKFUEE DMK RED» 5 OFES
KEBEWNENT EDS, KR TREMBHROBRIEE 3 —ETHBE L, 12, HE
RiiEd, HEBERLIELVLE L,

(2) EDOARBERT v v v VB L OEOKSMHE

LHEGEMI T I, BHRFOEBE ORIERIRITIC, FLy v e —F v v N IT L BEQKEE A 7
VY VOREETT - T BIERRHE, BHRHREERIEH OMEARDN 1 EB T 3 8MA 3 A
DGR D YA T, AIERHBREIR 2 B & L7,

DK, LG T3 1984 45 8 A 20 Hic, HMKIEAHTIZ 1983 4F 2
H~1984 2 Hr b T 1 A AB X, BABEXOUHRADRERETE, &I L 7Y ks
AKE L, £/, YMEHtioEMAORMEIT — 5 218 2 BI9T, 19874 1 A~4 Hich it
T, Fuli(A) (MR(A)), {Z~/ R (NN), FiR (C)(ME(C)) ® 3 #@##iT, 1987 4 10 A 14 HICE#
R(B)(SB(B)) T, #fi LEE TEHRICERT 2EMAREHARNE L TR AL 72, RkHIEER
ZICFbR0, KU B —BARE T TRk S 288, BIECHL 720 KMBHORIEER, 7L
Yy —F v vN=FRHWV/ P-V iifREE (Tyree and HamMet, 1972; FLili « £J11, 1983) ok -
1o :
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#-5.2 {EAARBIE
Table 5.2. Sample trees

FAEX  #EAKNo. HE HE ERTE R TERE WBEEERE  AER

Study Sample Height Diameter Clear pole Diameter at Sap flow Date

plot tree No. (m) (cm) length (m) crown base (cm) area (cm?® measured
ME(C)-U 11 1.3 2.2 — — 2.3 Dec. 1984
12 1.2 2.0 — — 1.8 Dec. 1984

13 1.6 25 — — 3.1 Dec. 1984

ME(C)-L 51 2.1 2.8 — — 4.2 Dec. 1984
52 2.0 3.0 — — 4.9 Dec. 1984

53 1.8 24 — — 2.8 Dec. 1984

SB(A)-U 11 6.5 75 2.0 74 36.6 Dec. 1983
12 8.2 9.5 20 9.1 51.7 Dec. 1983

13 6.9 8.8 20 8.7 42.2 Dec. 1983

14 49 5.5 2.0 5.2 21.1 Dec. 1983

15 7.5 115 1.9 114 97.6 Dec. 1983

16 5.7 6.8 25 6.5 32.8 Dec. 1983

SB(A)-M 31 12.1 13.0 4.2 10.8 83.4 Dec. 1983
32 11.1 10.3 4.1 9.2 60.2 Dec. 1983

33 84 109 3.0 10.2 74.5 Dec. 1983

34 10.0 13.8 3.2 12.1 108.9 Dec. 1983

35 4.3 3.7 24 33 8.5 Dec. 1983

36 8.7 75 4.0 6.0 28.1 Dec. 1983

SB(A)-L 51 14.1 23.5 9.8 14.1 132.4 Dec. 1983
52 144 13.0 9.0 79 493 Dec. 1983

53 15.7 175 10.3 104 68.6 Dec. 1983

54 16.7 19.9 9.0 13.7 125.6 Dec. 1983

55 16.6 224 74 16.4 1345 Dec. 1983

56 12.3 12.6 8.3 6.9 374 Dec. 1983

B, BiR C (ME(C) TIMELER, B#iR A (SBA) TRMEERTH 3.
Diameter; Basal diameter in ME(C) study site and diameter at breast height in SB(A) study site.

(3) REEAIE

YiEsEEEE TR, Al ERoREEX T, FYSVBER (T1 2/ vs) TBE.R, 7o
A =T v A VBGEREEFT (MODEL 2455, #R[EK) TXiR%, 158 SICllEL .o %
1z, RFEABXIc>WT 10cm & 30cm OFIEED pF %, 7 v avA—% (BE) THEiI9
R RIE L 7o

HEaEEi ), fEPSomE LS T, AR AESAFE (400~700nm, 4-7BRA, £
JIEE), SiB (198346 H 12 HE T N4 » # viREst, LIBIZ PI00Q & v 4 —&T 5
BECEPURRE ST, THSUWER), M/kE (19834 3 H 6 H & Tldl/kE:t, LIRS < 2
RS, AHHZ), SBSEE (198346 H 16 HUK, (k) ¥ v oXFEH5T, MC-BIO-L, /)
$T¥, BXU5-BHXESEEI MODEL 911, EG&G ), Ei# (1983 4 9 ALK, J&
HRERE, KHEEE) 2RE L 72 #lHE E#o 10, 20 cm, FEHER D 10, 30 cm, #f FHO 10,
40cm O HIEFET, THEOpF il (HiLT7 v v 3 v 4 — %, BLU SUN-W FEK, + V&%) %
RIE L7z, HEE, KB, BAEE, BEIR, 1K E oI EEER, STtAlD, HED
pF i3 2FB1 9 B DE A Z AR - 120
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(4) KEETEER

S AKDEESAEY, TAIBETHREENL
E= VR E SRR ONE, S oIcERE
BTEIOKBE %M1 S & 7208, BOPE G
D 3UEXEHRE LI, TNTHORRIZOV
T, LHEE MBS EDO20H, L v
Yy —F e rn—ikickd, EOKRPELF v
¥y VERIE L foo

53 HRLER
53.1 FEWAOKSERE

(1) BREESRM & MbikinidrE

BHEFORE, AR, SR AREEB LU
BEORE/LO—HE LT, 198347 H 28
H& 12 A 7 HORIERERERK-5.1 1R L 72,
RHROERE 12, HHE, JUES X UOAKMEZED
HZE{LEUI-BE LE R L, BHEE, JEE
AKEEOBMRIE, $TAHNBOEMCLE b
5o TRIBD AT - 1o KADOBSIERE
BHBRKZXBEEZ RSBV EMNEL, KR
DO EFICE B > TRIEAEDOHMMHC 5,
ABEE I ARSIEOEEL > L b RELFZ
T50TH5H, 1 HENTRANE, SKiEE
K@z & IHEERBRSS 50T, cho 38
BRERE & bIcRrERE S L - HE (k%
w71,

ZDthoBEERTIE, EEIE 1 m/sec LT
DT ENEL, MRIEE L ORMBRA SN
Pote, £, HEKSIKE OF ) 3, &b
TR L/ 198345 A 28 HT, #& 10
cm O T3 D pF Mivsklim B4 2.65, FEd
A3 2.20, RIE FERLS 2.15 ThH - 1248, &KH
HXET, BKFEEOHZE( Y — v iz
BH NI -1,

BHRFDHEE I L TR E LB A RIFTER
ELUCTRMAH D, BRI X > TEITKRHM
BT LAMBBREEMETL, 1~28

SFV (cm/hr)

SFV (cm/hr)

R (cal/m*min) VPD (kPa) Temp (C)

T TTTITTTTTT
15 SB(A)-U

TTTTTTTTTT

10+

So -
oo 006 o]
oLl L L LV bbbl i gyl
0

FTTTTTTTT T TT T T TTT I T ITIT

5L SBA)-L g |
0.,

10 /;; oqe 7]

i %do %000, 004

OIIIIIIIIIIII

20

it i yr1e1d1

10~

FTTTTTTTTTTTTTTITI T T I 11T

ik

05 T
o1l Lil1i11

11
T TTTTTI 7T

TTTTTTTTTTT

o
2]

QO o
SN
L

o
2]

.
i \

ANSEREREEAD
.12 18
Time of Day

5i-5.1 EFEBLUOKRFBICBIF 2 EBAORE
T O HZAL.
Daily fluctuations in sap flow
velocity of the sample trees in
the young stand study site in
summer and in winter.

BRI}, ERTESORBTHE L 7.

SFV; HEiEE, Temp; K&, VPD;
K#ESHEfEE, R, BHEE

® —; 1983 7H28H, O, -,
123 7H.

Sap flow velocity was measured at the
stem of the crown base.

SFV; Sap flow velocity, T; Air
temperature, VPD; Vapour pressure deficit,
R; Radiation intensity

®, —; 28 Jul. 1983, O, ---; 7 Dec. 1983.

0

Fig. 5.1.

1983 4F

IR I IRRAERALIT O iEE <25 (FFF, 1987), Thuid, K511k Lk7H 28 HD
HRE OBRFEEDOELEUT V., AFBORDE & It KGHELRDL, BREBOKRS

125
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#-5.3 KEOMNBHLEDOKMRE CREERT v v v V) Tdl A 5ES
Table 5.3. Influence of wetness on the water potential of leaves

EOARIESRF v~ + b (MPa)

o Xylem pressure potential (MPa)
Treatment QB JLEBREES 30 4348
Before treatment 30 min after treatment
A —1.60 —-1.62
B —1.56 —1.41
C —1.61 —1.31
RER; 19929220
B %I 12 H~128530 9
MR A HELPE

B EXHOTNVI 7+ A NVTHR->IKE=LVREDPSET
C: BloKEMNESE%, QEB LEESOEEIT- 12
Dete; 22 September, 1992
Time; from 12:00 to 12:30
Treatment A: No treatment
B: Covered with a plastic bag cut off sunshine by aluminum foil
C: Covered with the same plastic bag as treatment B after sample leaves wetted

BIEHS 01278 D EITEEBE A A SN D T BIid, RIS & HiR RN TRIERALLT O/ I
BEZOIKLT, HEBROATBEAENILKH LKW I2 AR, HEAROKIKKEEOEKN EP
MT, TR > T HRRFEESRIERAL TIZE S0 - 12,

KGN TET A EOMBEHOHICT B0, FEBRARMTT » K EROHRE
%5310k, BTV IETE- VS AE DI THEBENA 2L TE, 30 400T
BORPIEXRF ¥ ¢+ D 0.16MPa FRELUADISH LT, &SRB ENESEIIGEIC
12, [EEEIC 30 8T 0.30MPa kR L7, CO#ERSG, EXRH~DOKBOMED, EOKKED
RIEICENTHE I EERL TV,

ERAROKSIREEIC B A RIETERNE LT, HEOKIREDO I ICKGIAEZDSH 5, KK
paE 3, HHOREGEES T TR, BREZOBEOKMRECLEEL T3, 250, B
FDsdH - - ARER O KRGS 012755 HD & S ICERIT/KESD & 5 AR, B
HEOHEFEBET A SN, —HRMETHRGEEED 0 1B STBRVEEITE, HRRICKALAEHH
L, EhSORMSMHSNBRRT TS, BRREEOKTNIELHTH -1, BHRIER
DETIE, ETOKREDREAENRT B &0, ERICKEMNELZVEAICGAGA
U7 AKREMBHE N B I3 DB 0 ORBISKLETH D, FEmIKBESE LIEE&TE, B
WA U 7o KR S R D 5 BICRIH S N A T EARLTVWE, Thld, RFNE/ FP
2 VI 5T I F 7 SEBBENKEL, JAPBAL TV TR EROLTWIEHZR > T
W3 & (kR 1956) SEROVESELTEA SN,

HEADKMHETRE L TROARZIVDIR, T, OKIMHETH 5, BINITIZDIEOVY, K
ADTEE IS L AKD ARG 2 & &3, Pinus echinata 2 Pinus coulteri THISNTH D,
AR AEE T ARIARIC E > TORSHARE L TREBEL DL SN TV 3 (CHaney, 1981),
T/, AFER, SEE TOBERPISAKE L, BOKRENE UL TVREEE S (MAIE D,
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1992), KIEBEL B EENHS - TKE gm—%MHJ .
B E T E EF Btk DREMKEFT Y § 10- Tree No.12 o o0
vy VO FHLETH Y, MEH0m D90 8 o oS L. e,
FEAFEHATE, —HOS BTRbKAL = o @, .
VADHHESNEZEHIFE TS -05~-06 T 4
MPa OK#®F v v VT > TR S 2F ®e°
(RE 1, KFLo COTER, IR § g
HEORIBEAF ~ ¥ v LH-08MPaTH - T §2%§ﬁgtm O w“ °®
b, EBC LA DLKESIoRBET YV e S L "
(3-0.3~-0.2 MPa &5 1, k41 XDAZ g‘“ 4 e
VIEHARTRIEAELIKR b L RELERS g 10 o
DKAHE TN T BOK B &% T sk °®
FELTWS, Lichsi-T, Bhoig~ok 8§ . l .

NS AR D D& L TOERD S DK
DHEEGELOND, KR M L ZROKHENDFE
i3, LAORBORDIZET TR, EREM
DI, e D e RANH 2 B R E Gk D HH]
DEIY, EECE IERENICRER SR
/L& % (Bover, 1970; ScHuLTE and MARSH-
AIL, 1983; TESKEY et al., 1986), & ITRF

0

| | | |
100 200 300 400

Daily accumulated light intensity (cal/cm?/day)

M-52 HEEBHELHBAOHEHEOE
HigA k.

Fig. 5.2.

Seasonal change in daily accu-
mulated transpiration rate of the
sample trees in the young stand
study site in relation to the daily
accumulated radiation intensity.

® 5H, A, 9H, O; 11 A.
®; May, A; Sep., O; Nov.

3, BOobLhrDPTVHIBTHRES IV E S
n, AFDOHEITE - TR, THE~OKOHE
FHELTOBEORLD b, EHIEREZMZ 2
TEREICEBKR L ZRDBRIBHOIRPBREVEEZL SN S,

(2) HARH7Ib B XUHNEEDS - » HERE

AEEOHE - ORRE & OXIGBEROFEHEEK-6.2 /R L1, HEERREBOHEHE»FE
HENCZ T 213 EICIE, HERBREIL LS -7, 11 HOHBEANBORSEIR, 9D
REEOK 12 Th 7, JSEAAL bHA O HAKBORSEICIIKRENL D -7, K-56.1 &[4
i, BrhoESeER I, 11 Bich~T 7 AofEOAEShIE Y KEb -1, L L, BEOHE%
e~z ez, 11 HOABKE» -t ThiF, Rl & 5 e AFHE I 11 AREROK
SEEN ST, BEHOL S ICKBICBIC L > TELHBNDE T EMBBOT ENBE L2 L E
ZAohd, HEAFRBROBEHHEOHIMEL D 2N T NOBE TOMEME 2T ZhZEFh
OEHTOHER O AR A HEI§ 2B G L TELT 2@ @84 & St
A OEEE IVHELRTER TEREBEEOR (DB-CL) 2.5 4 -7 L LT, &
REHICS>VTRD 2R ESHBEXOLFBERICH TR T, HEX DD OHERBERHE
LR, SHAEXOBEHECHFIE, #HE EED 0.6~3.9, FETEAH 0.7~4.0, FHE N
7 0.5~3.3mm/day TH -7 GFIF, 1987), BBINSDOfEICIE, —HBEZBEBLTE— ho¥
2 OPERAL T OMKIRER TH 5 L 5 RWARKOHOR[EM (131X 0mm/day) E&EHTYH
0, BEROOBEARER, FHEMiE 26 (B MDD ~3.2 (REE) mm O&icsd v, v
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ThoFEXE b IhETHEIN-OEHE, BT 48mm/day (£HE, 1958), KT
2~3mm/day (GtE, 1977) EEWETH - 12,

BRREE D> SHEE L ABEX S0 OARKERR, #ABEXICL > TH20% DEMS SN
», BRHOBEHKBEZABRXOER TE > TROBNERSH -V OHEHER, WTFhoH
BX 64 1.0gH:O/gdw/day TH 0, Flf LOMEBEDEVIZ K 2ZED S - 12 FFF, 1987), B
NIERS /- OKSHERBIHE LOMBOEVICE > THOLLBENS SN - 122 &1,
ABEE X EE L TAKBEOEEL B ZITVT, [IBE#ESME FHoFEX OHAAT
BERMICIEZ > TWHWLWILARLTWS, Lid-T, AFEMOERHKTIE, EHKD
KHEEIREES U Cidflm OB i K2 EWNhS W EHlahb, CoBlE L TR, &y
ROGRITEC PP EKET vy v W E LT, TEKOKEF VY v L ETEDHE FEIC L
Thh2ENET vy vy VENRH Y, REFHOEMAKHE EBOEHRRI LN TRESS W
oIz, BIEROEIZLIDREBENET vy v MDD ->TVE, 520, BEREVSE
BRI ICH B 7 ic THIKDAKE 7 v & v AMEVRIE LI E, Bl s 5 -0 HiEkok
7YYy VIMES B DI WOESEVIDICENET v ¥ v VHBKEOHIE FERE T, 3
KPP BIKETF VY v VOEIPNEWT EERL TV B,

5.3.2 HiEHAKRDIKSHREE LMK KR

(1) PEmATROBRERHE

FERGHIT% 3 BREIOAIER Ic 817 2 HREB L UVKEBDOHELEN-5.3 TR L, BESER,
FEFRRIOD 32°C BRI L, BRI IE 26~30°C & B/DME » 72, ATHEM T, SEBI LB
M8 o 1ehd, BWAIRE SEETFICIBAREL, SMIHERNBASH-5E TERIRNT
Wiz, BERNAIOTE O pF i, #lf EMOTIEE 10cm & 30cm, i FHOTEZE 10cm T
PF3LIETHY, 7 ¥ a v 2 — 5 DRIERRAEBZ TV 1z (F-5.4), #HE F#d 1352 30 cm
13 pF 2.8 TH » 12, MK D TIED pF ffiid, A LSO TEE 10cm & 30cm 45 2.7~2.9, #
[ FEBO T2 10cm A5 2.2~2.6,30cm 45 1.8~2.0 Th » 120 FEEFHicNTHE FBTO
THUKSPKEOHENE L o7, Thid, EHTETRIRAMERT CENS B &P, TR
HifZ i< b 2HE EH TRFAKOHPANDEBESEI DI W EBEELTVWEEELN S,

(2) BHRREEBIOARRELTF > v

BRAIRZNZTH 3 HEOBBREE S LUOATERF v v » VO BEER-5.3 2R L #2,
TR BRREEB L OKRBERT v + VOMEIR, 3AOHEKRDOFEM[TH 3,

#-54 YiEs ORI O 11 pF MioZ(t
Table 5.4. Change in pF value of soil in the young plantation study site before and after the
rain on 20 August 1984

g pF ff
J?fifi Soil depth pF value
{cm) 17 Aug. 1984 18 19 24 25 26
ME(C)-U 10 >3.0 >30  >30 2.7 2.8 2.9
30 >30 >30  >30 2.7 2.7 2.8
ME(C)-L 10 >30 >30  >30 2.2 2.4 26

30 2.7 28 28 1.8 1.9 2.0
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(MPa)

SFV (cmjhr)

T (°C) | (klux)

0 | [ I T | [ I I | 14

SFV (cmjhr)

XPP

&)
L
—
20 {11 T A D
4 8 122 16 20 4 8 12 %6 20 4 8 12 16 20
1984.8.24 8.25 8.26

}-5.3 4hbrsskiEg @R (C) OHEROMKRERE S L CEOAREER 7 v v » VDO HEAL
((a): PR, (b): BEMER).
Fig. 5.3. Daily fluctuations in sap flow velocity and xylem pressure potential of sample trees in
the young plantation study site of ME(C) (a) before and (b) after the rainfall.
SFV; RhEFEE, T, KUl [, BE, @, KEEAF v v,

SFV; Sap flow velocity, T; Air temperature, I; Ilumination, @; Xylem water potential.
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1/FWC 1/FWC
10 14 18 20 10 14 18 20
o [ [ I I ] I [ | | 1
ME(C)-U ME(C)-L

& -2 N -
\\
N

X-5.4 SEEMRAKRDED KM,
Fig. 5.4. Water relations of the sample trees in the study site, ME(C).

XPP; AREIE®T ¥ v, FWC, &KE, @; #&K No. 11, No. 51, O; f#tiA No. 12, No.
52, -, #t&AK No. 13, No. 53.

XPP; Xylem pressure potential, FWC; Free water content, @; sample tree No. 11 and No. 51, O;
sample tree No. 12 and No. 52, «; sample tree No. 13 and No. 53.

THOKMRELRIMT 2 & Wb 3 RASFIOKRTEEH 7 » ¥ v i, R OBFRRTO
3 HE D345 —0.4 MPa, MO 3 B0 KA —0.5 MPa, £HE T30 B §i 0 E 1 Hs
—0.3MPa, REMROFEEH —0.3MPa Th »7zo HIE FERIC A~ TR ES &3 5O AL
FER T v~ v vh 0.1 MPa (B3, HHEDOIKIMREES R E & N1 BRI AT B OARLRE 4 7
YYD ERBA SN D o1, T3, REDOREPATEIES, Eh O OESUEE D AN
B H A BKIRERY, BHEAIETRELE > TW kb E#lshs, BhoKPELT
¥ v WORAESE IR, Flf I OMRET — 1.7 MPa, MRS~ 1.5MPa T 0, £ FEOMERN
B3 —16MPa, BEM&A—1.5MPa Th -7, BEMEIE, Al E#OAHH—0.1 MPa (& - 7=
7, BENRIIENE S >, BRATO 8 H 20 HICHRE L 724 AT L S~ EH 0 &1
BREOARIERF v v v b (Uy'®) 13, 3 EEOES CRIE FEA— 1.83, £HE FEhi—1.75 MPa
ThHo (X-5.4), FlE EEOMEED S HS 0.08 MPa (K> - 12, 12, BAKBOBRELRT v + L
(Ws™) 13, Ff FEA —1.41, FE TS —1.35MPa TH b, i oMk CHiamAE e
BEhote, THOOFERE, #EEHOME THBREENDBEIEHE > TVWE I EERLT
# Y (Turner and Bece, 1981; O'NEILL, 1983a, 1983b; Dor et al., 1986; HL1lj « I, 1986),
R S E TEROHARTD Uyt © Ve 013, MBFAEX CORAIFIOARLERT v~ + 1L
DEITIRIFHEL» -1,

R R A D &, AL L ASPERRIE & & 18 cm/hr, AHE FHMAKRHiIKE b 14
cm/hr TH Y, THKSEGENRIL ZERAIE TEBB L1, T-BHHIEE S, BHIHO
BHROERE 3, RIERRALLT (2em/hr) TH - 72, HERBROBIKIEE DIE T 1L, BRFITEE L
FTHOFEXITB VT HELHL TH - 7, HEHEK 2 BRI 2458 L 72 20 Wb o ik s 13,
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SFV {cmjhr) SFV (em/hr)
0 10 20 0 10 20
Y l ] | 1 | I I J
ME(C)-U ME(C)-L
oO
o I ?
O. °
—_ L] [e)
< ‘o ‘8 o
2 ° o
-1 ° o —
. 08 ®° * 06%9
L ALY
& Q. © oo %,
x . [ b d
LN 2
-2 L

X-5.5 BERTRITE T OYEREMRAR DRIRFERE & EORE R 7 v ¥ + LOXIE.
Fig. 5.5. Relationship between the sap flow velocity and the xylem pressure potential of the
sample trees in the study site of ME(C), before and after the rainfall.

SFV; KikFERE, XPP;, AEEXF v ¥ v v

®; 8 17H~19H (FBWAD, O; 8 H 24 H~26 0 (BWiL).

SFV; Sap flow velocity, XPP; Xylem pressure potential

@®; before the rain fall, from 17 to 19, O; after the rain fall, from 24 to 26 in August.

A L&A 5cm/hr, £HE FEB# 3cm/hr THRIE FEBO A B KX b - 1288, BERERTHE TOM
BIREEDZEIA SN - T,

B-5.51c, EORIHE X T v ¥ + b EBHEFREE OXIEER Ut, BRI~ TR,
6] U ORI T 2 EOARTER T v v » WKL, BEITLIDRZIWVWIKET v v LhH
Mo TWiz, TR, fif EROMAKRO L HEEETH - 720

CCTAREER T v & v VOMESHESR v, RiKHE% SF (cm®HyOjtree/hr) &3 % & Wy &
SF ORaf%kiZ

Vy—Wsiy=R-SF

Yy=R-SF+Ws,y
TREINE, Uiy RTHOKEF v v v VORIHEE KEENZ IS LS > TEEXT T E LS
BOICKER R T Vv v VO, EHR I, 1L O, &8 Brl- TEICEN 2 Kk0EEIE
NTH2, BEOKEEART v v+ VOET L BRHREED LF & O IZBERIESH 2 2 En
5, EHZELTOEHBOKREERF ¥ ¥ + b & BHRTFOEE D O @I (R) 2Rk 1, B85
N FoEEIKHL IR TES {, K BB 0.029, #E FEEAS 0.023 MPa-hrjcm® T b,
Fhi EEROEHA DS HEBIEHIOK E H - 1o RIEH EE, FTHE bICKERRATE TEEEICE
BroteT &I, BHANTOBEZET P T L ROBARIRIEEIC K E BE(b078 <, BFRFIERTA
SNIAREBER T v ¥ ¢ ) & RHRIREE & OXIEOED ZHEHKMREDOETH > EERL
TW3, BNPERERICEIDS > TKESZELEF 2D HMBERLET VY v VAR E 0.02
MPa/m (GR)I[ « HLly, 1987) & LT, 757D YUIR D OH#HEE L - HEDOKEF v & v L% pF
i cRd &, AR (C) #lm EEH oME/MRIAS 3.5 (—0.29 MPa), FER#%4S 3.1 (—0.13MPa), IfE F
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Table 5.5. Change in the daily accumulated transpiration rates of the sample trees in the
young plantation study site before and after the rain

. HEABE
HEX Daily accumulated transpiration rate (//tree/day)
Plot
17 Aug. 1984 18 19 24 25 26
ME(C)-U 0.70 0.71 0.68 0.73 0.68 0.69
ME(C)-L 0.82 0.80 0.79 0.91 0.81 0.82

ERDOFERRAITAS 3.2 (—0.15 MPa), B 2.0 (—0.01MPa) &8 -1z, DI, FVv¥a vt —
5 THRIE L7 10cm ZED pF M b WETH 5,

R MO 1 BB GEMEERD 2R|UTH & O A RO PO EBEE K55 IR
L1, BZERER, @ LIS 0.7 ltree/day, #HE FEA 0.8 [/tree/day AR TH b, BERAIED
EOSFHEHERTO TR TOA LN > 1, EEBOSEKM TS W 2 THIAkSIREL LT
2, ROEBELIREBICH - A LELFOBRFNAI T A b, MEHEESCHANE (HBKEH
B) KBk EENS ONT, HKMREOEERALNLEL -1,

TiEA RS 5 L URERERE OB T 2 EOREER 7 v & v VOEMEL 120, FBERIA]
#%T0.1~02MPa DEAA SNT, 1, BOKMEMEOTE T, HHEMOMEICI, #EF
EOMEE & A THIRISHT 2BIEHA A S50, Fli e THici i 2 HBREORVI, Eo
KBTI L TW oo Thi, SERICHHR L TEOKGIREL—EIERL LD L3286
TERDBEOTVAE T EERLTEY, ZOE, TESTRMERNICH 2 /1M EHCAEE T 58K
AKTHFHIABTAEMREED S B OVKRAMECEBRE LM TE5LELAONS,
5.3.3 Dk

ESRBEEESI L ZOKET VY 2wV (VW) BLUBKSELEEZORBELAT Vv v )L
(T OEHELAK-5.6 17, HXHSKBEEOHEOBURAR-5.7 ic2hFhR L1z, TEDK
BF Ve V(W) RBBERF VY v VW), ERF vy e V(W) v F Y v I 2XF VY
Vo), BHEF V¥ v L (T, OF,

V,=U A4V, +¥,+7,
Kk -THREND, P-VHIRECIBREDZEICIE, 7MY v 2 ARTF VY » VEESRT ¥
Ve WRIEFINS VDT

¥, =¥+,
LEYUTED, Lich->T, BKkSEHLLEEZDEDEE (HEXFvvvv) i, KTy
W) BMODEZXDRBERT V¥ v, DEORB6IRLIBEKSELLEZOBEERT Vv ¢
N OKESHE (— T I LWMETH B, X-5.7 T3, Pkt 2DlgE% 1 &Lkt XD
SHETE L1,

LRHATEHOERFR (A) (SBA) O T, BLU U OFFHELTIE 19834 1 H~4 Hic
DI TREVESAOLNEY, THhBOREHIZ>VWTR, AEERMICL5EZR3HPSHLTE
Mmote, Fh, HHEKROETICE SLIBEORDICBEL TS, BREERGRICHS 4
HAoORIEHICIE, ZDOBVAELNEE, FhAUAORIERIC>VWTE, mEORKE, RE
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X-5.6 FEDKIIHEDFHIZEAL.
Fig. 5.6. Seasonal change in the water relations.

v, EEKIBOKET v b, U, fOKEORBESRT Vv v

X O EHERA) &ELE, A EFRA)JEPE, @; EiFR(A) & T

TR O; #uh(B ﬂﬁt%,c Ful (B) HE FER, A C/R#E LR, A C/REETE,
O; BIR (C) f&m L&, W, FiR (C) flfm T8

REVWYVYFEWVRBEPE, NSV YR TS EERT,

¥, Water potential at tugur loss, ¥%; Osmotic potential at water saturated

In the upper figure, O; SB(A)-U, A; SB(A)-M, @; SB(A)-L

In the lower figure, O; MR(B)-U, @; MR(B)-L, AA; NN-U, A; NN-L, [0; ME(C)-U, I, ME(C)-L

Large symbols represented ¥, and small ones represented Wt

tofEicksFIRIF—HLTEY, HEEHIEET 2M@8ESE Q ICEBEIEERLTVWS E
RYMTE D -1, THESDEDKDFUD, ThTHOETHIM>TVWEKZX P LRADKE
JLk-THREZETHLE, ThoOFERE, HEMERENOES, fELEBCETT 2HEED
HEEMAE TRICEB T AEEDEC LA > TVBKR P L RRENRBRVWI EEZRLTVS, Th
BRI~ E ST, THEOKMREEEN IS S > TRIEE TKETI X LS 3 DICKELR
FUY e NEDFITRENS, BIEENICLL->TOWEKEF VY e VBEDLLRWI L AR
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Fig. 5.7. Relationship between relative water content and pressure potential in the sample
trees in the younger stand study site of (a) SB(A) and (b) MR(B), NN and ME(C).

O; #lm L&, <) #mds, @, Hm
O; Study plot near a ridge, ©; on middle part of a slope, @®; near a bottom.

Relative water content

LTW3, VR 3L, TNZThOEFERIO TKMIREEICIE U TEME R 2k A FRIRAE
K2 XD MEEY 1 X (&) KEE->TWAZEERLTWS,

—%, YERHEE R (MR(B), NN, ME(C) Tid, X-5.6 1278 L7z & 3 I BRADE WAL
P54 1R Lk D IcBERBESEVERO X 5 ic B0 KRBT I E FEE T
DEMKEZWVIEAICR, AHEEOABIC L - T WP PHIMTEKER L EE & OBR & DED K
SHRFEICEABR IS E A A St TR, R RESOEMARDIEN, fE FEOSEMARIC T
RIS U TIEA MR LT WHEIC B - TVWBE T EERL TV 3, YIREMADIRS 13K
KL, i ERETHRE coMSEMNNS L, BEIEHEMICHD 201 EKET V¥ v LOAN
2, TEOKSREIC LB E T ARKEVIDI, THEBEOEVWAZOF T EOKMEMEICK
MExNPTVbDEEZ SNLS,

F6E REER

F1IELOESFEOEREE G &IT, ENHICE T 2EMAKDEE & BHEER & OBIRIZ > W T
%g L 7‘:0
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6.1 HEHEIFOXFEMAOKEREZRET SRFER

REHYFE O EMARDNABEE D HZE(LIE, AHENNSVWED DHICE, HHEHEBOZE LI
6L A AR LD, HEBMEMT 212 Lcdi-> THERHPETE2RT LI - 1,
CokHBEEE, TESEELPTORAE RBICERS hicERATS, TENEB-TWS
HMETFTHICHEE s N cBRATORBICA SN, BRADOHAFICA S NIOLABREEOET
12, KRS v 52 7 v ZAORLEMIGLTHB Y, KEKIEE Y57 9 v 23, KERE
fA3EH 0.5 kPa LI FTld, REGEEDIZIF—ETH 3 i kB SIREECKEAIL TRED L
teo KESIE D v 527 & v 2AOBDRSILOBSE, 2 HEOKEF V¥ v VOETE/RTC
Lo, KESERZED 0.5kPa Dl E T IRIAREEEH O INHEE IC X 2 BEIEILOEMAFEC - T
W3 LHMTEh B,

PILEOSER S S, MEMFEOEMAR, EHHE» SO &0, MO X > TIRZESE
S LNEY, EERLLTVWAIE EHICR ST, TEKSREXSRIFEHE T licswTa i
b, B SEADRKKENDISVIHIZ, KRADKEIERENKEVWESICR, JALOHEE
HHTERVLD LYW L, TOLIBRKEORE R, HEMokE FIET 5 9 A% Th
WTBD, WEHEMEORER, AKROKEJHIER EIRFGOEEL®RZIT 5 2Hlan
tro F1z, FIAILLIMETEHE THREBPEBREBCIIMARFCENECSL LTS L, ThidMl
ZoHEKOMREED 2 X bBHEESZOREERIC X 2EHHNICE S S 2R OEVEFICK
ZKZA ML ZDZFHOBEVHSEELTWE EEbND, i, MEERYFEOEMAKIL, HMTR
ERBRETEB L TORLDIBBENOBRSENEETH S I &, HEAFEOREEN/NEV
TEDOEHYVEEDBDICERBOBNBAENEL LIV &0 L, £ERO TERSIKES A
DORBREICH 1A DFBINSL, Lt TRKEENS A 2BV D EEDbN
%

PlEoERIE, BB TA SN TV A L) IKTHEEMEOREES RO TRk 57
INEWT EEHIBT B,

6.2 Z¥HBERAORELZRET IREER

Witk 2 HEDBEOBHATIE, KEF VY » VOBETIoE L TEEE#R Lic WBIEREE
DEPATIIKESIE T v 57 & v 2D L B REREEOETMHREI DI E>TW
fro REECYAEDIK R b L RS0 - 1RET R EDBHEASIH S L, £ o FEokEEIRE &
WZRORENEEL LB ICERLIBRE O/ v AN EN, BERS - OR/KESEENT 5 C
EAERLTWA, 71, KROKEZTMAOMEINICE 15 > THRBGEE &ML, fMEEM4ED
ERKICHRTRABEEORL W52 TH D, IRRICKZKSBINBDOARI & 2RHEDK
REZRIDIIC A HE>TVS, 2O &R, HESEFECHRELCERIC, 4 FEGEKRTTRl
F UG FEE D, BROTRTES P 272 E 5 b, EAtishiAkNER, @A
5N 3 & D HEOHIRIKEE TR TIEAMREEDEENW NSV bDEWE B, TR, i EE
OEBMIHEE T 2 SRR TRECERELERMIDIEL, HEREMIAOATVLEI LK
LT, ZNENOEFHOHIEKRNEHEIIE LAY A XITB>TETVWELDTHA D,
BOE%B Lo 4 EEEROME EHE TMTOIEKSGDKET v ¥ v V&GO
MPa T& 0, i LHE FROEMRARATOEDKEF v v v+ VDES DO TEKGFDKE T ~
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Yy VDEELBUTH »feo & o AFEHITERKERS 2,000mm 582, BRLERLLIVE
BV EDLOEMMTEEBHAISNSES 10cm LD pF 13, & LR 2.2~2.7
(—0.02~—0.05 MPa) 12, £ F#RAS 1.8~2.3 (—0.02~0.01 MPa) B T& 3, &lfi e T
WD DOBREOIIHEOKRF vy v VOETH->Td, EOBMIIEELZIZDOTHA S,

ZORHDBEMARDORIERE IR, ETOERBELHBESA OGN, ) vPh ) Y aREDE
FRPRZLTORVES, EhoEREENSS T2 LEONRARENOETZEMHIONTS
b, FFREMTS, EHOEREBESEVHE FHOFAEX LML (B) #HH LI T HARREES A
BWERDA Shl, Thid, BEWKRDOKER, LARBOA/NSEEL, RARBOA/NICIZ
EDNAREEN DR/ NOEENKE VW EE2RL TV S,

HOKRBRER, HEOFHOEEL®RZY, L CBEHOTRM IR TS pH 0 ELZ
3570, THEpH ODEDOKBIRE~NOFEIKREZWEEZ OIS, AFBEMTH, FEHC
& > THiE pH BRI Z2/E LEOFEX T, 3% pH 556 LI &b 50 Wil (B) £1E
HET, BEhoZRBESE O LARENLED - 1.

SiEMI O TIEO LML, BRI LIc X BB AT TV B, T OB LI
TEHLo b EMTHEETH O, TIHEBMSEE 2 AL 7, HEOBMALIE, FHEPY v
BIELEOTERYOAMBUEETES® 5, Lad->T, T, &0 1% pH s
KHPWIHEICE, DT pH MET L THHERS OB OET /s L, Bfkiiot
HpH 255 AR LIEVBAICIE, THEpH OBETICL2EEDL ) VB L OBSOUBHOE T
WEREICR B, LIchi-T, 13 pH OEVRIELE T, #kick > TH U= H8E¥EEHL
HEET 2T, ERKRICE > TREARZICEDPTVIRENSEEL b0 EBbh 3,

LEAZONRERAE OREE R TIBORKEORLELH ZF 540, 2OFEHE(L & ERHD
H#ITICE SIS, EFEMORERMOEENIED Sz, XAKEHDOEHEL T,
FETEHICEE L T 3EMARICHANT, fEERIcET L TOAERATE, Ko oKichid
TONREBBRESDETHRE VERISBA SN, TOXRAKENDOE(LR, 7007 4 VBED
ZLEMEL TS, DT EiE, BHESKE OHEEHRTE, SE PRI TRBERE
B 718 » 1B OEEDEAZ 1T 2 OBDAVNE L, BABICLBERD S oo 7 4 L OREEH
BIOPTVILEERL TV, Lichis>T, b oRiThI TORABEEORDE, fiEE
HOEMARD A HRIE THMOBERA L L bHEMIICKE VT EHHERIS N 3,

EROEITICE RO NAREENOZETIY, MEAEDLAREEE, 138 pH hirhihic b
POVFREXTEL, TEpH HMEVHEXTEL, THEOBNMREOEE LM ZIF TV, L
L, WIFNOREHICBW TS, 1FALE 2ELEOLARENOEZOREM L, i g
DHIRAARTIRENZE N 25, 13nmolCO,/gdw/s Fifk, HHE FHOMAARTIEIZNEN 44, 25
nmolCO;/gdw/s BIfRDIEIC TS - 7o, F 7, #lf LI 1 AR, FHLIRE, s oo« VEE
WML T & HARREN OBEMD A Sh e, HARBIECEESE LTV EHtlllaht, o
T}, VAHAELE 2FEAEONREKIEE, TEORBIREL D MM, & IcR st
HAPEBFCSOINIEEVERTBHEOHELBIZIBILERLTVS,

o LSRR E LR L AR, EhoERBEHE U MEEED N AKEENHE L
EFEABE, REEROENRARTIE, MEAEDOKEEENHE Ui FEOEMAI <
ONTHREDBEZEADBALNT VDS, COREEORRE LTI, LAKIENORIEZED S
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i, M oRich T TOMELEDNRAREERE 3 A Tah o YEAESNABEEDFEAE
1556 A THE TOM® 1 FAEONAREERDED, Fi, LEKMRED, S, EBOM
D EIERKEICHARTOBEREOIIEINS T 55, HRIRETONAKEE ORIERSR LR
BT A TOBNERS 7- 0 OPIEERD SHMT LT, KA L RICk > THEU B KFLEASHIC
L BREEKBORDZFD DR, NEWVWLITH B,

PED & dic, SEEMARE, F—ictBKMREOEZEIC X - TERMSHBIE W B2, &
FIEHAHEEMETTEIBEDKR P LADBEICAE LI B->TWB, Likh-T, BififEE
B0 0%MEERE, HEESRNEORELEZI IEONRAREIHET 52 LEZL S
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bt HELFEHORBEMIET 5 LEZL SN 5,

6.3 EBBOXFERRKOBREERET IREER

HEAPCEMARORBIMTRER D S, MERENST CREHTHICE > TV ARHAX GRIRME
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L, BETOKEF Y+ VD EEBEPHICEZ > TW o AFR 7 F 7 STEEMKREL, T
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WHAREEAOBINC E BRI RARBEOEMMSEI > TWE I L 2RLTHY, BHADORER
BOR(MBB I >TWwa LM b, & A, iR (B)#iE Lo +1#Ei3, pH MK L Hikic
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Summary

A number of studies on Cryptomeria japonica have been carried out, because this species
is one of the most useful tree species in Japan. Physiological studies were usually carried
out using with small size seedlings and the physiological properties of large size trees has
not been clarified in detail. The most studies on the relationship between the growth of the
large size trees and environmental conditions were the statistical analysis because of the
difficulties of the physiological measurement on large size trees under field conditions.

To clarify the major environmental factors influencing the growth of planted trees in
each growth stage from a seedling to a mature tree, ecophysiological measurements were
carried out. The relationship between the tree growth and the environmental conditions
was ecophysiologically analyzed by the measurement of photosynthesis, transpiration and
water stress of planted trees under field conditions, soil properties and meteorological
conditions. The study sites were various aged Cryptomeria japonica plantations in the
Tokyo University Forest in Chiba. The parent rocks were the Tertiary stratums consisting
of sandstone, mudstone and tuff. The results obtained were as follows:

1. The general properties of soils in the study site were weak acidity and low contents
of available phosphoric acid. The pH of subsoils were about 6.5 except subsoils on some
ridges whose pH were about 5.5.

2. After clear cutting, soils on ridges tended to acidify. Soils on midslopes and
footslopes did not show acidification. Acidification makes the availability of some nutri-
ents such as phosphoric acid decrease. Consequently the influence of clear cutting on the
nutrient conditions of planted seedlings was larger on ridges than on midslopes and
footslopes.

3. From the stem analysis of old aged trees, for about 10 years after planting, the
height growth rates of planted trees on ridges where soil pH was about 5.5 were smaller
than those on ridges, midslopes and footslopes where soil pH was about 6.5. The planted
trees on ridges where soil depth was under 60 cm became to decrease height growth from
earlier age than ones on ridges, midslopes and footslopes where soil depth was more than
60 cm.

4. From growth analysis of young trees under 10 years old, the height growth rate
corresponded to the nitrogen contents in needles. From biomass analysis of young trees
from 3 to b years old, increment of needles was depressed on the planted trees on ridges
compared with ones on midslopes and footslopes.

5. From biomass analysis of old trees from 83 to 122 years old, the old aged trees with
depressed height growth had low efficiency of stem production per needle. The result
implied that this growth depression was the decrease of photosynthetic production by
water stress.

6. From the seasonal change in photosynthetic activity of detached needles, the
young trees with large growth rate kept higher photosynthetic activity throughout the
yvear than those with small growth rate. The change on photosynthetic activity from
October to February corresponded to the change in chlorophyll content in needles. The
decreasing course in chlorophyll content differed between the planted trees near a ridge
and on a footslope. There was a tendency for the sample trees with the greater exposure
ratio to sunshine in winter, such as ones near a ridge, to have a smaller chlorophyll content
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in winter.

7. From the measurement of photosynthesis under field condition, the photosynthesis
of seedlings planted was depressed by water stress severely in fine mid-days of summer
regardless of soil moisture conditions. However the photosynthesis of next year after
planting did not show apparent depression in fine mid-days of summer regardless of
topographical conditions of planting sites. When vapor pressure deficit of ambient air was
large, photosynthesis of 20-year-old trees was depressed in fine mid-day of summer appar-
ently even if the trees growing on the moist soil.

8. From the analysis of pressure-volume curve, the 5-year-old trees on a ridge were
adapted to the drier condition than ones on a footslope. However 20-year-old short trees
near a ridge and tall ones near a bottom similarly adaptated to drier conditions than 5
-year-old trees near a bottom. These results showed that the trees needed to keep the water
potential of needles lower to uptake water to the crown as the trees grew and that there was
a small difference in water stress between the 20-year-old short trees near a ridge and the
tall trees near a bottom.

9. Generally speaking, the tree growth before 10-year-old was limited by the nutrient
conditions of trees, and then, was limited by the water stress on the trees after that. It
implied that the soil conditions influencing to the tree growth changed from the soil
nutrient conditions to the effective soil depth as the planted trees grew.

Key words: Cryptomeria japonica, Site condition, Growth, Ecophysiology, Water stress



Isolation and Culture of Leaf Protoplasts from In Vitro
Subcultured Poplars: Populus tomentosa,
Populus alba cv. Pyramidalis X Populus tomentosa
and Populus maximowiczii X Populus plantierensis

Jae-Myung KanG, Yuji IpE and Satohiko Sasaki

Leaf protolasts were successfully isolated from iz vitro cultured plantlets of Populus
tomentosa, Populus alba cv. Pyramidalis X Populus tomentosa and Populus maximowiczii X
Populus plantierensis by using enzyme solution containing 1% Cellulase ‘Onozuka’ RS and
0.25% Pectolyase Y-23 in 0.6 M mannitol solution. Cell division and cell cluster formation
were observed in P. maximowiczii X P. plantierensis during successive culture in a modified

MS liquid medium containing BAP and 2,4-D, from which ammonium nitrate was eliminat-
ed.

Ecophysiological Study on the Growth of
Cryptomeria japonica Planted Trees

Takeshi TANGE

To clarfy the major environmental factors influencing the growth of Cryptomeria
Japonica planted trees in each growth stage from a seedling to a mature tree, the eco-
physiological properties of C. japonica were studied in the several aged plantations in the
Tokyo University Forest in Chiba. The height growth rates of the planted trees under 10-
year-old had good relations to the foliar nitrogen contents. The other hand, the ones of the
old trees had good relations to the stem production efficiency of leaf. It was implied that the

factors depressing the tree growth changed from the nutriet conditions to the water stress
as the tree grew.



