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Abstract[ JThis study was conducted with ginseng plants to investigate photosynthetic response to cha-
nges of light intensity and leaf temperature. CO; uptake in diurnal course was highest in the first
phase (8 :00~8:30 Am.) on May 30, 1992. In CO uptake related to stomatal conductance, these
relationship was synchronized in diurnal course, but relationship between CO, uptake and intercellular
CO, concentration in diurnal course was synchronized oppositely. Leaf temperature and light intensity
at the highest CO, uptake were in the range of 23~24C and 95 umol-m~?-s”!, respectively. In response
to an increasing light intensity under a constant leaf temperature (18C), CO, uptake was increased
throughout the light intensity sequence up to 250umol-m%-s" . When CO, uptake was measured with
a series of leaf temperature under a constant light intensity (250 pmol-m~2-s71), CO, uptake was highest
at 18C as a 4.1 umol'm2-s ', Similar changes were also observed in stomatal conductance and intercel-
lular CO, concentration. Evidences from several approaches indicate that synchronization of CO, uptake,
stomatal conductance and intercellular CO, concentration were closely inter-related and changes of
leaf temperature influenced the photo-response in photosynthetic processes.

Key words[JPanax ginseng C.A. Meyer, diurnal courses, CO, uptake, stomatal conductance, intercellular
CO, concentration.
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I. Photosynthetic Response to Changes of Light Intensity and Leaf Temperature
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. CO, partial pressure in air entering cuvette

(ubar)

Error maximum=2.0

Vapour pressure of water of air in cuvette
(bar)

. Atmospheric pressure (bar)

- Mass flow of dry air per unit leaf area (115

mi{/min)

—Stomatal conductance=1/R,
Rs . (El/Ell_ 1)/W7Rb

1 - Saturated vapour pressure at leaf tempera-

Eq

Ry

ture (bar)

- Vapour pressure of water of air in cuvette

(bar)

: Mass flow of dry air per unit leaf area (mol-

2

m s )

(VXP)/((273+1,)a)X 120.311 mol-m " %-s"!

V [ Volume flow rate of dry air into cuve-
tte (cm *s 1)

P [ Atmospheric pressure (bar)

t, : Air temperature (C)

a : Projected leaf area (cm?)

- Boundary layer resistance to water vapour

(mol'm %s 1)

—Intercellular CO, conc.=(g.—E/2) X (C.—A)/(g.+

E/2)

Where 1/gc=1.6/gs+ 1.37/gb

¢ . Total conductance to CO, transfer (mol-m
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E

-2

‘S'l)

. Error maximum=2.0
: (Eo/P—E0)XW mol-m ?-sec !

Eo : Vapour pressure of water of air in cu-
vette (bar)

P Atmospheric pressure (bar)

W [ Mass flow of dry air per unit leaf area
(115 m//min)
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Fig. 1. Diurnal courses of CO. uptake, stomatal coudu-
ctance and intercellular CO, concentration in
Panax ginseng leaflet exposed to changing cli-
matic condition on May 30, 1992. The data
shown are from a single plant, but are represe-
ntative of data from two other plants.
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Fig. 2. Diurnal courses of light intensity and leaf tem-
perature measured shading condition of Panax
ginseng on May 30, 1992.
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Fig. 3. CO; uptake of Panax ginseng leaflet exposed
to changes of leaf temperature under a cons-
tant light intensity (250 ymol-m™2-sec’!) and
light intensity under a constant leaf tempera-
ture (187C). Symbols represent means of three
leaves. () is relative light intensity of full sun
light.
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Fig. 4. Stomatal conductance and intercellular CO; co-
ncentration Panax ginseng leaflet exposed to
changes of leaf temperature under a constant
light intensity (250 umol-m™ 2-sec™!). Symbols
represent means of three leaves.
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ncentration of Panax ginseng leaflet exposed
to changes of light intensity under a constant
leaf temperature (18C). Symbols represent
means of three leaves. ( ) is relative light in-
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Fig. 6. Relationships among CO, uptake, stomatal con-
ductance and intercellualr CO, concentration
at changes of leaf temperature.
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