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BT, HHOEDKARF VY v 0L THhRETRALONE, E2BECE, HRo
KRF VY vy VIE—ET, BRIV 75 VA LEPIRIOART > ¥ 2 WdMET LTz,
BB TRETOART VY v VH{ET Uiz, BEH VY 7 ¥ v AR TIEOE W EERESE
BT AHEASERPEBEIHOKRT v ¥ v VOETRES> TET Lz, B/IETIE, B
Wavy sy ARMWEETER EOK 1/2 Thotze BHTEIOARET ¥ v VIZFEKE
CE»-RI s, WEETREILOBESRKIGH KDDL EREFEEL, A
PRS2 RIGHER T bDEEZ NS,

KoBavasHi, Tatsuaki, KoBasHal, Sumiji, Masupa, Takuro and YosHikawa, Ken:
Interpreting factors of the variations in leaf conductance of Salix matsudana.
J.Jpn. For. Soc. 75 : 79~87, 1993 The variations in leaf conductance of Salix
matsudana KoiDz. were analyzed through pot experiments and field measurements.
The results of non-linear regression analyses showed that diurnal variances of field
samples were well-accounted for by two meteorological factors, that is, photon flux
density and vapor pressure deficit. Through the whole course of soil moisture deple-
tion in the pot experiment, whole plant hydraulic resistance increased. In the first step,
the midday leaf water potential slightly decreased. In the second step, although
midday water potential was stable, leaf conductance and pre-dawn water potential
declined. In the third step, the midday water potential also declined. The decline of
leaf conductance was accompanied by decreases in soil moisture content and pre-
dawn water potential in severe stressed conditions. In the field conditions, leaf
conductance on the sand dune was about half of that on the moist meadow. Because
the pre-dawn water potential was similar, it suggested that stomatal response on the
sand dune had been acclimated to a lesser soil moisture condition, and the manners of
responses to stresses were different among growing sites.
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HOWEHOMOAIEESHRT 2, EEOLEIZ
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Soil moisture content Vol. %
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Ry hEEROER B L FAHERAEROW
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Water content-potential relationships of the soils of
the pot experiment and the dune sand of the study
field
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BEWIZDIZ, ITKRMTIEL, ZEKSERD L,
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Dimensions and land conditions of the sample trees of the field measurement

Land types

Volumetric soil water contents®

Nos. Ages“ DBHs Heights Ground Dominant root zones Deepest root zones Whole root zones
(years) (cm) (cm levels?
(cm) Depths * Contents Depths Contents Depths Averaged
(cm) (% (cm) (% (cm) contents(%)

1 4 4.9 289  Meadow 83 — — — — — —
2 4 5.9 288  Meadow 88 22.5 10.8 22.5 10.8 0~30 7.9
3 4 7.0 341  Foot of sand dune 97 21.5 9.7 31.5 10.8 0~45 8.9
4 4 5.6 330  Sand dune 232 — - — — — —
5 4 6.5 339 Sand dune 325 82.5 4.3 222.5 13.9 0~250 6.6

D Age shows yeérs after planting of cuttings. ? Ground level is represented as height above groundwater table on July 3,

1987. ® Soil water content was measured on July 3, 1987.

No.4 1% No.3 & No.b oIl Rz 2 L BEbh
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LOEEORRIIEL ETEEL, BHEVETIR
+TEEKEETDEREL ST,
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Diurnal changes of leaf conductances of the samples
in the pot experiment

Notes: No.1 was kept well watered. Watering was sus-
pended for the others from the following dates: No. 2, June
18 ; No. 3, June 17 ; No. 4, June 13,
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Relationships between water potentials and leaf
conductances in the pot experiment

Hrh DK & RFSIOEEFREEH 600 umol ms ' KL EDE
&%, NARFEFZZAUTOBEERT,

Note: Large symbols show measurements with photon flux
densities of more than 600 zmol m™2s~", and small symbols
show those of less than 600 gmol m™%~".
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Scatter diagram of leaf conductances against meteorological factors in the pot experiment
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A TN—TDEBI VY75V AERZDNWT, KE
FREE « [k - RRBEEZEOZSZRERD S b 258
HBwid 3EHE AT, BNTREIC K 2FEEBE
R RIT o7z, BRI JaARVIS (9) BMEEEL D
D%V, FEFEFERDEE X GAuss-NEWTONE:
ESIMPLEXIED Z DD FikEHWT, BB 2RO 7,
FuZ'Z AFUE - BINER (31) ©bDEFH:, /$—
VFearEa—FTHELL, ZOER, XET
REE Q (umol m™%™) L RKFLE de (kPa) 2K
VUEBICE 5T ROET VRS LOFEEETR LT

a=aQ/(1+a:Q) + (1—bde) (3)

EURRD /8T A =5 3ER-2 KRT, (3)RDFEFIZ
B, BEHaVY 7Y v AQEELS, HEEREHA
ETILHPATEBLZ L ERL TV 3,

-5 CEHEE L ART Y v VOBBRERT, T
DOBEROEIRERDOEE N ZNFND T V— 7Ok
EIERL TS, HEEZETHL 5, HEOMHXY
ERRKEVELERSAS W L 27T, BB L—
FOEFUTNE L, BAPVR « T —Fi3R0R0KkE
Mojze ANV A« IN—FTRERREIRELS
#-2. Ky P EROBEIN—T, APV R T
N—TDEBEIAVIT I IR ETNVDINT
A= _
Parameters of the leaf conductance model of stand-
ard and mild-stressed groups inthe pot experiment

a @ b ot
2.841X107*  2.166X10°° 0.2083 0.70

o

[\

o

= -04

£-08 .

oy

@ .

g2 Y =-0.0843X- 0.258
5 s

g’m A, S, Y=-0.119X- 0.355

I R S R TR TR
Transpiration zg/cm?/s

o Standard, o: Mild-stressed, a: Severe-stressed.

Ry PEBRICK T 2 BBEELAKRT ¥ v

PIETE
Relationships between transpiration rates and leaf
water potentials in the pot experiment
FERIIZHET V-7 D, BERREFA PV X - V=7 OEFER
R,
Note: Solid line shows the regression line of the standard
group and dashed line shows that of the mild-stressed group.
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%=1,
Changes in relative values of midday leaf conduct-
ances as courses of soil moisture depletions in the
pot experiment

Relative leaf conductance
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Water potential MPa
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Soil water content Vol. %

o: Predawn, < Midday.
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Changes in pre-dawn and midday leaf water poten-
tials as courses of soil moisture depletions in the pot

experiment
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Scatter diagrams of leaf conductances against meteorological factors in the field measurements
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Relationships between water potentials and leaf
conductances in the field measurements
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Parameters of the leaf conductance model of the
field samples
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