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KEREFRAREE D B, KUKk & 3 B
DT EDMBREFH & D% ) WESEL
e, MEFIZRETH b, LBoYEMESRK
&M, BFEHVLSELEFRIERING LW
bid (FHE- 9, 1994), Z7, AR
TIHARDEFZHIRT 222 v 2oEAL
(BN, 1973 ; $&Mg, 1993), FRHOFEAICIZEHR
EET 00— R TH B (A, 1977). HAMREL
WTHOFMOBERE L BET 21013, BibnE
Kagrick->C, 22 IETT 22 DY
ZlF 3 2 PV ADEERE UCHT D BUBHHE % 48
BT HUEFrH L,

AbeEEy » & (B 1,133 m, bl 42°03°, B
140°40°, LUTE » 8) Tl3, 1929 FOKE K DOBRIZ,
BRLKIUK T E OIS & 5 KBS A RELs
4 U 72 (Yoshii, 1932) . MkD 5% 70 E458 L 72
RETIE, ZOBAHBHRICBABETHE T
(Lavix kaempferi (Limb.) Carr.) #E& & T 5580
MAEROBEDL L2 2T HEL T3 (B L,
1999), 2 Z Tk T 4 >N (Betula  platyphylla
Skatchev var. japonica (Miq.) Hara) 5 # >
Fa /% (Populus
maximowiczii A Henry), ¥+ 73 (Populus
sieboldii Miq.) % & DILFERMEL, MKk 4~ 5 F%
26T LIRIZERHCBAL Thwiz Z E B8
ST 345 (Yoshii, 1932), BENHTIZB T
i3, IREBHIZ A 77t N TR Y £ Xh &
(R 5, 1999), Z OEANIIMENRESREY &
DLW EFEZ b b EEEE (A3, 1977) T&
LICEETH Y, ok ) wERKENLELIL,
[ UBREMHICHL T, @ADZT L2 L ADE
BUrHERTREL S Z Lict > TEL T B THE
WhEZ LN b,

BiAk%E &) 2 RERGENOPTL AT, RE
T 5 MBOBEET, [RILEAS, HBEHNET &
WO —ENEEBL T, BIROBRRET24EL S
B (HE-EeR, 1993), BAROSGHLRRIZAE
LBt 52 % (Hinckley ef al., 1991), W& AHEL
HicBWThH, BROERICBEELRRERN—
DEFEZ NG (-, 1994). BENOKS
RIBIZKET > 2w V&5 BIFREAE (BT
Pa) i2 k- TEE N, ZORPOBED LKA b

2% (Betula ermanii Cham.),

HoTH HE2E

v A OREHEHE X L5 A% (Hsiao, 1976), R LK
GG T L BIARDZT 2KG 2 F L ADBRERKIG
g L - TRZY, BRRDORIC L 065K
DETORELRL B EEZLNE, LIZA-T,
BWARDZIT K5 X b v ZADELSWR SN
EBo7zHIzi, BHRNI R 72 & 5 0XEEEED
PEESLICHLPICT ALENH S,

AWFR T, BA» 68 70 EoREBL 728 4 &
DEAHERMIC BV, FEHFEMICALNIEE
DERIIEBEIZIT T EKFA P L 2ADENI
BETEIOTIE VW EEZ, LEBOPFEL EE
BREOKRT > v » VR BFOBANAREE %
BEL 7., b DBEERy» b, RFMIcETL
TWAEERBEDZIT I KGRIV ANEEE, %
niz & b %) MERRE N DB ZERIC OV TRE
L7z,

B E

FARMOB » 13, JLMEEE RS ORI
MET HBERNEKLT (Fig. 1), fME#HELT
IFRFIZBL T3, IWEDOKITIC BT 547
SiRIE 8.0C, FFYHKEIL 973 mm TH 5 (FLIR
EXASE, 1993). WKIZEWEE ALK, TR,
KUERB L UBEOMHAERBIC L VBRI, BA
EKWIRDIE S 345 LTV 5 (BE3H 5, 1989)., 1929
FEDRMEXTIT XK L BA YIRS KICHREL,
FREAWLTF L2720, [REE DR R L
72 (Yoshii, 1932), ELOBL 2 - 2B DB
TiE, BAk» b 4~ 5FERICRE, ER 358D
ERBDA LIz (BFF, 1940), Z DRI B HHE
WTHRLNLEHEL, S TFh08 Forprn F
u/¥%, 73k Thoih (Yoshii, 1932),
BAD o 40 FDOMEHRTY I A FX (Salix reinii
Franch. ef Savat.) %4 X 3Y) %+ X (Salix integra
Thunb.) % &5 6% 2BED Y+ XEEIBALL,
BTV EEUBARBERS L -2 (FBE S, 1966).
BT A 7=V 0B ET 35005 keI Jr
LTwa (ML, 1999). MO EEI&E ©5 &,
WA RRIMAREE, WED I - HHE, MEHEEIZ L
LHEHMBENE T A LN, BTy L EEMELD
WA XEREEC LD, WG IESKS
B Efbhsa b s (ML, 1999),
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£33 Naturally regenerated larch forest gggg Larch plantation
888 Larch-Broadleaved forest {7 Others
Broadleaved forest = Investigated plot

Fig.1 Map of study site, showing locations of
investigated plots.

MEH &

BAROBREYHE b o LBASREOESFZL 2
BWEHIBT A, T—Fubl—fFETF 4
A—F—% 1996 S£NEARFER 500 & 5700 12 3%
L7z (SR 5, 1999) . 1996 £ i3 FhEdHE 2 17\,
PRI Bemic 15T HO>HRE L7z, WERTH
~10 RicAT- 72, 72, AEBEL TEBAENE
FIFICTBEORELLBRE W0em F TITHA L
T THH, 1998), 1998 #£izix, £hTho
BREICBWIRES5cm & 20em i 7> 4 A—
F—%1BTOHREL 2, WEiz 5 A~11 AicdT-
2o

BARDKET > ¥ & HROFETEE D
ElL 1998 FIXT -2 MR A T =Y, v Fh 0w,
Fe/xn 38 Lz, Br EOFERTIIEE
2 m KEDEEY S o722 L r b, NERDHA
ZBE 2m ANt oL L, HERFEEK s500 &
s700 2 BWTRERWN, 232 0BABORBES &
B TEET e Lz, T NAKRDY A
X% Table 1iz/RL 72,

BHEANOKGRERIBIRT 2720, BEL M
Hrb, BEEES Im CHASIKAEL TS

Table 1 Mean size (== SD) of sampled trees

Species " Plots  Height (cm) Diameter at
ground level (cm)
L. kaempferi s500 194.7{% 57.9) 4.49(%0.64)
s700  170.9(+ 38.5)  6.27(%0.92)
B. platyphylla var. japonica  s500  184.1(% 33.9) 3.40(£0.52)
s700  121.9(+ 25.9) 2.76(£0.86)
P. maximowiczii s500  270.7(+105.8) 7.39(£4.35)
s700  205.4(+ 41.0) 5.29(+0.80)
The number of sampled trees in each species; n=7

FEEY FOPIREWBITZSATYIRY, HvF—
THOIMVELHE, 7Ly e—FrrN—
(PMS instrument Co. Ltd.) #HWTAPERT >~
e (BTF, KETF>>en) 2RELR, HE
REFENMEEL2ICEG LIl » AR TIT-
7. BEWRIZ, 3~ 4 BURICEM» S -72H
#RBU, BRAOKRGREIBRLEFEL T3 L8
FENHEHITETE, HWEUC &) T RN TR
LTW3bEEZ LU AP 12 BaiEICBIEL21T-
7zo HDAKREZRBIZBIT2NEREN 2257
»Hiz, Ku A—F— (LI-6400, Li-Cor Co.Ltd) T
BAEABGEE % 19984 7 A 15 HicBIEL 72, #l
ERFIZIE, NEEZHAADLY —7F x> —HD
FMF%, iR 2224, A BERNBE REE 1,000
pmol m—2s7 ICEE L 2, BIE I SHEORERIES
MRELTITo72, T2 DA RIERICHBE
PEELEWEIIICL, MERCER L%,
Bifgf##4/ 7 + (Adobe Photoshop LE-]) Tl
Ll &EmEE L Lo, BEMES ) oBRLEe
BGREE % B L 72,

] £

1) ks oFEHEL

B pF EAOZEHEALICDWT, 1996 £ 0K
F% Fig. 212, 1998 £ 5500 & s 700 DR % %
AL Fig. 3, Fig. 4 10T, Bb pF HAT» -7
NI, 1996 ££Cis 8 A4y, 1998 £Cix 7 R T A »
L8 ALEANCPITTTH -7, AT 1996 £
§500 T2.0,s700 T2.2 THY, s700 NFH*s500
DL REWETHREL TV 7z, 1998 4 T3 s 500
OWE 5cm THRA 2.6, 20cm T 2.2,5 700 9 5¢cm
T2.6,20cm T2.3ThH), MAEK L LBEZ 5cm
DFH, BE 20cm & NRTKE W pFIETHS T
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Fig. 2 Seasonal change of pF values at 25 cm
depth in the soil in the s500 and s700 plots

in 1996.
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Fig. 3 Seasonal change of pF values in the soil
in the s500 plots in 1998.

Date

Fig. 4 Seasonal change of pF values in the soil
in the s700 plots in 1998.

LT A LTz,

2) FEBEOKET > ¥ » VOEEEL
FEREOKKRT > ¥ » VOZEEEIL% Table
21T, RSP D5 A~ 9 AnfEls, —8B TR
LEWEEZ LN LZEBATHIOKKT > & v L ER
L7z, 3L L, YOFEEHTL s700 DHH*s500
&N 30.1~0.5 MPalkd~7z, > FH> D3R
D3, s500 TH—2.5 MPa, s700 T—4.0 MPa L
TTHEICEDL -2, BREMBOS 5= YDKKRT
¥ it s500,s 700 & L —0.5 MPa Bijtgh 5 %
NINEDSTHRL, > T 5> /3TiF s500 Tld—
0.5MPa & )V EWET, s700 Tid—0.5MPa k)
EETHRL Tz, Fo /X Tk RT
¥ ¥ VOB - 72 s 700 TH —0.5 MPa Ril#g Tt
BL, #5720 74 NIEEHiREL L)

Table 2 Seasonal changes of xylem water potential of trees

Dat Larix kaempferi Betula platyphylla Populus maximowiczii
ate 500m 700m 500m 700m 500m 700m

3/ 4 —0.78(£1.70) ~—1.18(£1.90) —2.64(+6.20) - —0.25(£1.20) —0.48(+1.60)

4/22 —0.74(%£0.58) ~—1.14(£3.20) —0.46(+0.80) —0.52(£1.78) —0.40(%£0.69) —0.71(£2.08)

5/21* ~0.46(£1.63) —0.64(+0.59) —0.52(%+1.12) —0.63(%2.15) —0.35(+0.98) —0.53(21.40)
" 6/18* —0.45(£1.17) —0.68(£0.94) —0.45(£1.20) —0.65(£0.98) —0.43(+1.05) —0.54(+0.57)

7/15*  —0.26(+0.83) —0.77(£1.58) —0.13(£0.77) —0.52(£0.68) —0.13(£0.40) —0.47(£0.47)

9/12* —0.45(£1.61) —1.03(£1.47) —0.24(£0.35) —0.70(*+1.63) —0.61(+2.28) —0.83(*+2.22)
11/19 —1.33(£0.75) —1.48(+0.97) —1.06(%=0.56) —1.03(*0.77) —0.40(+0.68) —0.72(%1.20)
Mean (S.D.)

* Water potential at predawn.
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Fig. 5 Water potential at predawn and midday during the growth season. Symbols indicate tree
species; O; L. kaempferi, J; B. platyphylla, A,P. maximowiczii. Different letters indicate
significant differences (p <0.05) among species, tested by Kruskal-Wallis test with Tukey-type
multipul comparison. “ns” means non-significant.

TREL oz,

3) BEHBPIC BT 2EEHEOKKT Y »
» HEAL
BEMEHIC BT 2ERITRIE HROKEKT >~

Pk Fig. 512RT. BROKET > ¥ v id,

AT h#—1.5MPa, Fu/X»EENHE -

229A%#DFE—-1.0MPa, >7H > Ni3%nHiH

THol2, HPOETOESWIZS TV TKREW

BEmhdH - 72,

KR ROKET > ¥ v VOBERZEID iz
HNTRaWEEERLTEY, 7THADs500 20
#%, 500 Ti2—0.5 MPa Hit%, s700 TlxZi &
MENMEZRL TWwiz, Fl2hTF=Vidd Ih o
ke /XN, BMEZRTIED ST,
BHIZsT0ONH TG VNDKKRT >Nz, 5 A
NH—0.6MPa»5H 9 HN—1.1MPa ¢ ZFEfit &}
REITEME S T 2 AL Lz,

4) pFi: FEREOEBAITEIOKKT > 2 v
& DBE%
HEBEENRBEITATOKET > ¥ v L& REED

pF i & HBAfR % Fig. 6 Ic”$. # 773 pF fE»

0 0
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05 b 5 05 b 88
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Fig. 6 Relationship between xylem water poten-
tial and pF values.
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WmicxfL, KRT > & e VLT 25 A L
nid, Fo/ X8 pFETLKRT> v
DETRBS NG o2, T H P NTIRAEL
R ALNT, HRETH- 2,

5) EEBHED B hONEBREET

HHIZ BT 2KET > 2 vV ERREERIEE
L DB Fig. 7iRT, MEROLTED pF i
s500 T1.86~1.95,s700 T1.86~1.90 f& & T
otz KRTFY N TiRY TV T—1.6~—
1.3 MPa, ZERSET—1.1~—0.9 MPa <, #t&f9
CHBENALN, BTV 3ERERE D LEWK
K7 e VERL TR, BROEABEE TIIH
ERICAEZRALNTY, 3/E H# 10 gmol CO,
m s B TH -7z, BEETRAET > v,
BAAEABREE L VEBERALN LD -T2,

20
Tm
Q@
R
o
Q
© 5
5 10
g
3
~ Sp
S I
=25 -2 -1.5 -1 -0.5 0
Water potential ( MPa)
O L. kaempferi
0 B. plavyphylla
A P. maximowiczii
Fig. 7 Relationship between the maximum net

photosynthetic rate (Ape) and xylem
water potential at midday in the s500 plot
(black symbols), and the s700 plot (white
symbols) in July. In both plots, there are
significant differences in xylem water
potential between L. kaempferi and the
other two species, tested by MANOVA
with Tukey’s test.

B5TH B2E

% "

BOHMEo pF i3, JIEE, B3k bbb
F, 850002 ¢ 5%, s 700 DHHKE WETHST S
A b7z (Figs.2~4). UL, RLERL
TWRRE5cm TH, pFERRERKRT2.6BE L,
BEEKED 1.8 0 LAHERS N 3.8 ETHOEE
shkAn&IcH Y (H, 1989), ZEE700m T
BARDOB RS HEEZIT &, WE LR EBIZIE
PolibEZ LN D, KR BIC LD K
FOERREIIMHN RN LRI FEINTCEI L b
& (W3F 5, 1995 ; ks, 1998), MEHREGHT,
HIRDIEEIENDE BT o T, HWRICHER L 28
R (BsH S, 1989) H»ERBEHMIL, XFOREF
ICERLTWw33ynEHFZLND,

L L, &EEOREMESIC BT 5 KBEITHT
DKRFT > %)L, s500 Tz 7 AR, oA
DEHEN Z & % (Table 2, Fig. 5), s 700 Tid s 500
AT 2R L Tz Z &6 (Table2,
Fig.5), AZNROMEKIE, & IicHE® 700 m TK
iz B 28RN KRB +F Tkl -7z &
W2b, BESBTCIRLIENIVERL TV
(Figs.2~4) J Z2i2, BHP R 2 e HBINLZ
Ed o (RE, 1977), OB BRI & > THEBDME
EINTWAETMEEHLFEZ LML, —HICE»S
DFEEIHT 2 BoBEIZ, AERRAR, FEE X
[AOBESHEBEOREI L > TEAEINE L vwbi
T % (Kozlowski ef al., 1991) 4%, SIERCIEELT
BET3 2 HEANEKICOW T LRI T 2 LES S D
A9

RELMIC BT 2 BROBHARDOKRT > &
NTHE, 3HHES LESHICESALN L2
(Fig. 5)o WHITHIDOKRT > > v ALHETL T
Th, RILBEDREG LMY &5 Dk itigic & 2
BERNOKFREICE D, BAKRT v iz %
NEN—FELV NIRRT 72T 8eM (Larcher,
1995) #Ez LN b,

BEANOKRT vy L2 BERTHRET 2
L, BREBMIEBITAKRRT e i3, BTV
TRLEL, ¥ Fh23E Fu /X TREBEVWEAZ
RLTW/: (Fig.5). 72, & 7=V DEHATHIOD
KRT > ¥ v i, s 700 TEEDHEITIC L 72453
S A H - 72 2 & R IR OETICEFAT
EmSALNIZ Ep b (Fig.6), #7=2idy
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ShR YT S XiohN, HBAGEREMIETT
5 rEMICBIT L 2B 5 0BkS+HaTET, H
Hz A U 7oK RZEDTRIE LI  WHTEBHEAE Z b
5, EBZETKE L LLHENRICEREBEE
RREL BT, T2V T# T gmol CO, m™
sTHEKERE), ¥ T4 >3 T# 10 umol CO, m2s7%,
k2 /% TH 13 gmol CO, m2s7! &2 ) HEH'H
) (- BHR - W8, 1988 ; Koike,1988), &KX b
VANV E EORRESREER, Fou /X, ¥
SHvoN, ATYOMRICENEEZ LML, F
WRNBRECIEBMICERZRALNL L2
(Fig. 7). Btz & - Tid, BAOBIMRIZ & D RKRK
AREEVMETL T2 THELEZ LD
(Larcher, 1995), # 7223 fnfifEiz e, A+
Ty NMETL CHEVEEBEEN 2 #FTE
LHEEDHENOTR P EEZLILS,

WgtElr, BWART Iy bnd
SiRKFERBLLYBWIRAKEAZFOLLY, T
5 B IAIHRMANOKGIREEBRICRE S & 5%
B L ComBREEE Y, KOKRRT > o v Uz
2ZH5WEE L TOESEMEICRS L TEBEENS
(t%, 1981). o> Populus BOBITiE, FEDKR
Fr e Nh—1.0~—2.0 MPa & EREW & &
ThH, A BT slBKEIELL TV VIR
EhH Y (Braatne et al., 1992), 7z EBFRNDHE
BT, Fo/XEdKET v v VOFEHEECL
Bk iy 2582/ & { (Table 2, Figs. 5~6),
A bMomEL D & VKR T o v VEHERL T
WwhZ» b (Fig. 5), Fo/XxiEvkET >
VRN RBEVI LY, BOKKTr e E
MR LT 2R AR S VW2 5, ZRUISHL,
AT VIIKET > e WAHET LT L REREE
PUBNECHFETE 80, EogpEirk) L i
NENKET > L x5 —2.01MPa T, ¥I %>
NN—1.78 MPa & W /h& {, BEDHFENTE TIL
ERMINVDAEFNTH S LFZ 6L (Ranney and
Skroch, 1991 ; LI, 1996), BLIRmHERETE & 2%
TENTEDL, VT HUNE, REREEIEE
o LR 2 RLTEY (Figs. 5, 6), 3ED
BCid, WEREICE L CPEBEE 2 FORET
HbEnZ b,

AR ClE, BREMICKS A PV AT 5 R
BB ATIREINT, BAEREH ) DRER
LB 2 FTKHARRIE ) XBICHNTAH T2

VB FHEZ & (Fitter and Hay, 1981), 59+
FioBWwTid, #o7=VnERIRITH R Fo
X ERRTENZE (BFH, 1998) 225, H 7
VIMEERLVRAT, YA R Fe X ENLE
W—REERNZ LOWERESEZ LN, TNk
THED, By EOMFEERF OEEKENLTE
b (RS, 1999) O—H & % - T B ERMELE
Zbib,
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Summary

We studied soil moisture, xylem water potential and the maximum net photosynthetic rate for tree saplings
on Mt. Komagatake, a volcano in Hokkaido, that erupted in 1929 and drastically altered the vegetation of the
The measurements were carried out at altitudes 500 meters and 700 meters for three different tree
species; Larix kaempferi, Betula platyphylla var. japownica and Populus maximowiczii. These were common
species that regenerated on the mountain. L. kaempferi is a introduced species which has been planted widely
in Hokkaido. The pF values of the soil at 700 meters were higher than those at 500 meters, and they increased
in summer with the maximum pF value being 2.6. Although the predawn water potentials of L. kaempferi at
700 meters showed lower values than those of the other two species and they declined with time, changes in
seasonal patterns were similar in the three species. The midday water potentials of L. kaempferi were also
lower than those of the other species. The midday water potentials of L. kaempferi declined as soil moisture
decreased, by contrast, P. maximowiczii remained stable with changes in soil moisture condition. There were
no significant differences in the maximum net photosynthetic rates at midday in July among the species. The
maximum net photosynthetic rates were around 10 gmol CO, m2s™!. We decided that P. maximowiczii was
a drought avoidance species that could maintain high shoot water potential even in dry conditions, while L.
kaempferi behaved as a drought tolerant species by sustaining its photosynthetic activity in lower water
potentials. B. platyphylla var. japonica was suggested to be a moderate type.

area.

Key words: eruption, forest recovery, Larix kaempferi, pioneer tree, water potential



