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1. 3 C & I

ZE¥ROBAIR, POTEHEOARLD REPICERE TAIFERCHMHL TR
(FLoriN, 1963; 3R, 1974), JLEERABTH X -&BEEIc kb, X EEHEL 2= Y F
BMAIATEZBOR LN, BAEOLY CREAHTALICH»eFEX SN TWS (HH,
1974), Bifr, HAD AT % 2 % (Cryptomeria japonica D. Don) & ZH & b bEH DB
L hEZEEE RSN T 5 5 4 7 v R F (Taiwania cryptomerioides Hayata) &>\ Tla}BkD
CENVZ, ¥4 TV RFRAATEZDLANRSH» - THBY (FLoriy, 1963; JiH, 1974),
PoOTRARCODHE LTV ERbP>TVWS, TO2RCO>VTE, FOMBEDE D
L2EDOHELNLERCHLTHESA > bDEEZ LTV S (B, 1982),

s 2 KROFEE LT, EAREOERYEOE T PkoMMEOM KNI & % YA DEK
L OBEA, EICROBKIEROBANE T 0, BHEKITKZ P LS5 T EBRE (NS
nTWV 3 (KRAMER, 1942; Kaurmany, 1975, 1977; RunniNG and REID, 1980; Benzioni and
DunsToNE, 1988; NogEL et al., 1990; Yosuipa and EcucHr, 1990), 72, 0°C AT THBC LEHka
RIRE DK D BEE b, MR DOKLBEDON S &V D EHKT, MK R b L 2B BRNLEE 5L,
—F, KA P LRREERZ P LADOHH - YT, MENAERESEE S, WDWIRE
PEIMSK T B - EMHSNTH Y (Forp and WiLson, 1981; Wison and LupLow, 1983; Gross
and Kocn, 1991; GROSSNICKLE, 1992; HIE 5, 1996), Z b L 2t 2 BILHISIGTSH % &%E
Z6NTV3, DL BHEERIGOEVSZNENOREDOKR b L ZAPEER b L RITHT S
itk oBEVICEGT 2 ERNLEZL 5N TV 5,

KT, REABERICKRAMNT 5 RAFE A 7 v ZFOERICHT BKSAERIED
BOELAICT BT AR, FE—oBFiciksnzBmRiconT, EFEHoLFLhIT
TOEREETIE 1S EOKMEFHEPCEEOKMREOZE(LE R/ T,
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2. M B & H &k

AEHN & fEER K

TREFREBREIICIE T 2 RS R TR AN ORET (45 MIF D4 /NHE)
RSN ATV 2F, R¥ZNTN 2 KEH/EARE Ulc, BEAKOISER /S, »
AT Y AFTRENEN 479cm, 164m (LIF, ¥47 1), 204cm, 13.0m GIF44 9 v
2) THY, AFTRENEN 557 cm, 140m (RITFX# 1), 31.2cm, 140m UF2¥2) ©
B %o BREF 2 5ILIcHy 1.6 km B /- TIEHBMIEREET B 300 m) TO 1975 b 5
1994 £ % TOE TSR @ 14°C, FPHMKER1Z 2300 mm (G FUA Y B2 100 R 2 4%,
1987a, b, 1992-1996) T, %Mk& L CREBRHICEL TV 5, HREBHIZESK 160 m, HE» 5
KIBkm DAIEICH D, BEESRRIEIE V. CORDEBORBL®H T, SR3EIOD
BorEHSHERL, HRICEIRET ZHBEV, KBl 5O L L BHEOWK < {18
2B,

BRI OSSR ® L S 5,20, 50 cm TOMIE A RIE IS (Pt100 Q, FESWERF) <l
E Lo Fio, BHAOKSEBMREERE LI, THEOKETF Yy v LA €5 3y 2 2418
KoyEt (Gtés: PF-33, Mihds: 2124, BEESIEAD) <, BT O SR & MXHEE % 8k « 55
& (model 6511, KANOMAX) GHllE L 7=,

BAROKSPEBREOFEHE/L

RESHEM OB Y72 0 OB WHILE 10 m OMIFEEDKEF Vv v I () T Ly & 4 — o
F v ¥ /N—ik (SCHOLANDER et al., 1965; FJI| » ik, 1976) T, HELHEA EERI R X — & —
(Li-1600, Licor) &M\ T, MK EE (HPV) % & — b oL 23 G, 1972 211 « 121,
1976) TRIE L 7zo 1996 4 7 AL S 1997 4E 3 Bl T 2~6 HEIS 122 10 |, AlE%E
fTotco 1 BIORIELREIIE 1~3 HETH 3,

FRIICR T EBEDOKE T v v v V3 (AY) DET It LT HPV SEFHICENY 2 (K-
Do A¢ & HPV L OMHE » 5D SHEE TOMKIEN (R) & L TR 72 (KraMer, 1983),

R=HPV/A¢

CITHWAHPY I3, £ ¥4 — O h 2T & 3 RIEEL D&\ 0B 72 B O
LOEEEISL T iz, RHGHEE EBREEHSRELTOSHHREEN> DS >TN D &
BOEL, 7 H OB <X 5 B AIE H OKBEE O R E: RV TEIE L ETH 3,

EDKMSHEOEHE(L

R EES 10 m DG4 0 ORVERE TIC S 2 MEETED KA T L w & v — o F 4 &
/¥— (PC-8000, Ki#2#{k; Model-3000, Soil & Moisture) % Fj\7z P-V Bh#R4: (Tyree and
Hammer, 1972; Huili « #R)11, 1983) Kk DRIE L oo 1B 507 P-V #hilh S, ZEH |41k
LIcESDRERT V¥ v v (@) BLUEDSBIEZ%S & X0OKEF v v v (), MO HK
BEHIER (o), MEb 72 » OLMKIA H HKE (Vo/DW), %8 7 b OfIFNAER (Ns/DW) %
Rdvfeo P-V IR BEESE VO T, SERAACO>VCOREI 1ES LIZ2EE L,
1996 £ 7 H4p 5 1997 4 3 Hic i T 2~6 8RB = 1cih 11 [, RIE L7,
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Fig. 1. Relationships between difference of soil and leaf water potential and HPV.

@®: 5, 6 September, O: 13, 14 January, big symbol: morning, small symbol: afternoon.
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Fig. 2. Seasonal changes in air temperature, soil temperature and precipitation at the study
site.

X: air temperature, O : soil temperature at 5cm in depth, A: soil temperature at 20 cm
in depth, [: soil temperature at 50 cm in depth. Arrows indicate measurement days.

ERBCENHONE P o1 (M-3)0 —F, F4 TV RAFTREFLAFTHHRD ¢ ICENA
SN, BEFLDZXFDOHMEL VPD Db & TD reas BEWVEE S - 70 (X-3)o 7147 ¥
AFFEFLO BEFOLY, et BVETLPTVEVL S,

WFhOHEKIC>VWT S, EFELSZXFBIh I THHOERBEESMET Lz (K-4), 12 A
PO 2 AOERBEZEITA»S 9 AOEEEED 1/5 05 1/10 Th -z, VFNOHEAKREK
FRREHI VS 279 v R @ DPERICHNT /455 1/I0BRETHD, TITHONIER
HEDOK T : VPD OFHiNE/LL D b, g DETERBL T,

7HE 9 AoBKIEIOEEMB XU 25°C TOKORME 1 & L TR L @KIEHLE & UK
ORHEDOHIHMEZE R T (X-5) AFICIEIBIRRAEBEV IO RADBH - 12, FHEEAKT, HFE
WCHANRTEAFO LB R BREP -1, RFTRIEMS 15CULTREEETFICESBEIRD
BAMBEETHD, I5CRUTTHEHEMNLLEP 1,

MENERO % -> 3§ < EZKPEBY 2 BOMII RO ZFTICKMAI L, Kok hE] 4
% (R, 1967), #AOEKFOBEIZKOMBFH TS 2HEIIVWEEZL LN, Kofhdid
25°C AL 45 & 15°C T 1.28 f%, 10°C T 1.49 4%, 5°C T 1.71 f&icikd 3 COREEA
KB, 1996), BEETICE B IKOMHDOIERIC X BB ORI R SR LI &
» 5, HEHEOEKIEROMANEZ Shi,
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Fig. 3. Relationships between vapor pressure deficit and leaf water potential (¢iear).
@®: 29, 31 July and 5 September, [J: 9, 10 and 26 December, A: 13, 14 January and 5

February.
I I I I I
°
w 20 0o —
2
g £ o
g i A AO A 1
E * .
o * L, e
S 10— O —
i) L)
5 o
‘a A
¢ g 8
= o o é .
0 1 | ] ! ] | | 1
7 8 9 10 11 12 1 2 3
1996 1997

K4 B ORBGERE DOFHEIAAL.
® A ¥, O Al F4TVRF,
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Fig. 5. Relationship between soil temperature at 50 cm in depth and relative hydraulic
resistance.
®, A: C. japonica, O, /\: T. cryptomerioides, —: relative water viscosity.

EOKRIBHEOEHEIL

ZF T 10 HPIOED S ¢ OETHEE D, 2HCREL -7/, TO/, ¢ 32AF 1T
iE—13MPa»5—-20MPals, Z¥ 2 Tld—14MPah5—20MPaicfEF LA, 3HICL
HoffEl g chansoni: &-6)e —Ah, 471 TRT7TAEXN,S 11 AT
¢t p3—0.9 MPa > 5 — 1.5 MPa Icf&F L7, | HpEE Ttk 4, 2 AHIc—1.9MPa i
BETLL (B6) #4147 v2TRT7TATH»S 11 ARHIIHIT T O A—09MPadr5—1.5
MPa icfEF L7z, #D%II3HETIEELA LT[R, —1.2~—1.5MPa Dficd - 72,

P b ¢t LERESFEIERLER L, 10 HEIDH» 5 2 Hichid T, X ¥ 1 TiR—1.9MPa»
5—81MPaiz, ¥ 2 TiE—20MPa» 5 —26MPa iz ¢ 2ETF L, 8 Hicld, 1 HoffkE<
TTERLKL ®6), 9471 TIR7AX»S 11 AhEich»r 3 T—1.3 MPa 25 —2.1 MPa
I W BET L7z4%, 1| AhE) o&kE 3, 2 H¥IHIic—26 MPa Il L, 3 Hicid, 11 AH»
51O ETERLE (6) 447 2TR7THTE»S 11 AhaichirT—13
MPa 5 —20MPa icf&E T Ltz, 20%II3 AL TIREAEE(LET, —1.9~—2.1 MPa D
IZdh - T

AR BRI 1 MO EEKEOFEEE ¢ BLU oW LoBARERS & (K-7),
A2 FTIHAFEEKED 17°C DT THFCETOBED, JUBDETICE 70T ¢, o MK
Tlto #4147 Y RAFETIE, 16 CUEOHRBICRSEOKTICE S ->T R & g HNERER
BER U, Z0lITRSEMET LTS ¢ & 9P IHET LS 72,
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F o (Fragaria virginiana) DEEAIED ¢ TIZ, [UEP OC LU TIRE S LGEOIETEEBIRA
BOCET U, WA A L E VI HENSH B (ONEILL, 1983), ZFIZ>WVWTH, 12 HicK(E
K[UEMNOCLUTOHDBS bk ¢ OETFHKEL, MEEOFVW/ oV EEV 7 o —
VTRt RSB EFIEOFBEN EDRENTWS GuliS, 1988), =& 7 H v 7 OHIERA
BT PEHBEO LR LMEHOBAS L —HT 5 ePMESTWS (BH, 1982), ¥
AT VAFRHIRTAF LD —BEHETH - 1 ZF0D ¢ OETIE, WEEEZIDERzELE
EZOND, DT EIEF, FOMBEMICBENTIA 7 Y RAFOEFEDOHHBZRF LD bifsEMEI KN
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Fig. 7. Relationships between air temperature and ¢$ or 4.
®, A: C. japonica, O, N\: T. cryptomerioides. Temperature value is given by mean of 7
days prior to P-V curve measurement.

T & (BEH, 1982) &—FT 3,

BERT VY v VOMETIERE 73/ B SHRNEER O S 2MMEN A fKEoRD i
L - THIE# & 5 (Forp and WiLson, 1981; 3, 1982), 1 F I Tk F I nixtt OB O
HENAS ¢t DR T ICS 5 LTH D (ONEILL, 1983), X % (Do et al., 1986) % b 7 b (Picea abies;
Gross and Koch, 1991) TRAMEANEHKEDRDN ¢t 0ERELZ C LBHMEIhTY
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249y AFXEBIAFTICEST LD EL BAEABA SN (K90 emax 1E, ¢V DIETIC&

4 T T
3F —
35 L i
B
€
£ 2L . A _
2 .
3 * 9o 4 ]
z A s écﬁ a
1o N 09 A AO f g% e
& o a GQ IA 84
0 | | | | | | |
4 T T | T I T | T
AN
[ ]
= A
3k % -
[ ]
o) 3 A J
A
—_ 4 A O o ® A D
g 2p o o 0l -
s A
s | . o P . 2 |
2 o A A OQ@ ﬁ AN
S A
s L . g
0 | | | | | | | !
7 8 9 10 1 12 1 2 3
1996 1997

M-8 #&EdHb OHINIEER (Ns/DW) &N B /KR (Vo/DW) O FHZ/L.
@ A X¥, O Al FATVRFE,
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eENEVIZERLHHDZT L WHIEEEA K> C L AR L, B OB MK O SITaIE 13 s
Z LW (BH, 1982), A R ¥ (Thuja plicata Donn) T34 ZE, MKEOEREHIERE ) 0 L7
INE D 5 fe VA HEDN D B (GROSSNICKLE, 1992), —7F, 2 —#h Y / +& (Eucalvptos) D 3 F&
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WExhTH? Gulis, 1988), 2FEF A TV RAFTAHALNKEED LZBAD enax D LR
BEBE~NOBEIGEEZEZ DNy AFEIAT Y RAFTEATD enax OEICEIRH SNED - T2,

4. % Ef

SBE TR ESTIMAROTEKIBIHOMRKEZIRFDHL YA 7 v AFIHENTHEETS - 72,
—, RURETICE 75 ¢ BLU oW OETHAEICHBREB TEBBD S, ¥4 7 v 2 ¥
T2 FORHM, &R 2o, RRHTEOEAMNAKZEVWEEZ St, I Ok
TOER, KRICHTIHEIENOEEKML TS EEZ 5N 5,

5. # 5

THEHENRTOREKER L, BEERBIRE—EELICEELE 3 > T Wi, EEEH
DOEBEDOH IR THITVEE O, DhoBILEL LT3,

-3 =1

BEREORT 3 KRS E &> R F (Cryptomeria  japonica D.Don) & %4 7 v A ¥
(Taiwania cryptomerioides Hayata) iz >\ T, FEINIEEZEIC & 15 kS O
T BEARFTHEEUMRAOR —EF RS nc 2 F 24 (& 164m,130m) &5 4
7 VAF 2A(16.0m, 14.0 m) ZHEKRE L1z, 1996 £ 7 BH S 1997 4ED 3 Bich i TES
B, MHEREE S K OHLEER 10 m OBREHE O MEATEIC > W T O HhOESGERRE &KX F
vy VORIEE, P-V HEROIEREIT - 12,

BHEMEE EFEDOKE T v ¥ v VD SRDIAROBEAKEIIE D SLITHh T THRL, 54
TYAF LD S ZAFOENZ OMERIDEEEE - 2o TEDBFTDIBKLIZEZXDEBRF VY v
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Summary

Seasonal changes in water relations of Cryptomeria japonica D. Don and Taiwania
cryptomerioides Hayata, whose natural distribution areas differed, were investigated. The
study was conducted on two C. japonica (16.4 m, 13.0 m) and two T. cryptomerioides (16.0 m,
14.0 m) planted in the Tokyo University Forest in Chiba. The transpiration rate and water
potential of current-year leaves at midday, sap flow velocity and pressure-volume curves of
leaves were periodically measured from July 1996 to March 1997.

The hydraulic resistance of both species in winter was higher than that in summer.
Increase in hydraulic resistance in winter was more apparent in C. japonica than in T.
cryptomerioides. Osmotic potential at saturation and water potential at the tugor loss point
of C. japonica decreased as air temperature decreased. Though the osmotic potential and
water potential of 7. cryptomerioides decreased as air temperature decreased up to 16°C,
they did not decrease as air temperature decreased below 16°C. Cell elasticity of leaves of
C. japonica increased as air temperature decreased. 7. cryptomerioides did not show an
increase in cell elastisity of leaves after November. These water relations obtained on both
species indicated that C. japonica was more tolerant to low temperature than 7. cryptomer-
ioides.

Key words: Osmotic potential, Hydraulic resistance, Low temperature, Cryptomeria
japonica, Taiwania cryptomerioides



Changes in Water Relations with Temperature
Decrease in Cryptomeria japonica and
Taiwania cryptomerioides

Masashi Hara, Mariko Norisaba, Makoto Svzuki, Takeshi TANGE
and Hisayoshi YacI

Seasonal changes in water relations of Cryptomeria japonica D. Don and Taiwania
cryptomerioides Hayata, whose natural distribution areas differed, were investigated. The
increment in hydraulic resistance in winter was more apparent in C. japonica than in 7.
cryptomerioides. The osmotic potential at saturation and water potential at the tugor loss
point of C. japonica decreased as air temperature decreased. Though the same variables of
T. cryptomerioides decreased as air temperature decreased up to 16°C, they did not decrease
as air temperature decreased below 16°C. These results indicated that C. japonica was more
tolerant to low temperature than 7. cryptomerioides.

Genetic Diversity in Artificial Stands of
Chamaecyparis obtusa Established by
Different Propagation Methods

Ding-Qin Tang, Hiroyuki IkEpa, Yoshihiro WATANABE,
Kazutaka Murase and Yuji Ipe

To reveal the genetic diversity in artificial forests of Chamaecyparis obtusa, three types
of stand were investigated by using allozyme as marker genes. Genetic diversity in the
mother stand could be maintained in its progeny stand. However some genetic offsets were
observed in specific loci, which were supposed to be caused by seed collection from limited
mother trees. In the cutting stand, the average expected heterozygosity was lower than
that in the progeny stand, and returned to the same level as the progeny stand when the
individuals belonging to the same clone were considered as an individuals. Therefore,
genetic diversity could be maintained even in cutting stands by taking a reasonable
number of mother trees.



