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Measurement of leaf photosynthetic rate by analyzing dynamic change in chlorophyll
fluorescence intensity induced by a pulsed pressure reduction

Takayama, Kotaro

10,400,000

chl Peak

height 02 free Co2 fre
e Alternative electron flow Peak height

In our previous study, the pulsed pressure reduction induced chlorophyll
fluorescence induction (PPR-CFl) measurement technique was developed. In this study, we applied the
PPR-CFI to assess the leaf photosynthetic function under 02 and/or CO2 free conditions. The peak height,
which is the extent of the chlorophyll fluorescence intensity increased just after the reduction of air
pressure induced by a pulsed air pressure reduction (-80 kPa for 10 seconds), showed a strong correlation
with the photosynthetic rate measured under several CO2 concentrations, but the correlation was
disappeared under 02 free condition. In addition, the CO2 free condition, the net photosynthetic rate was
zero, kept the electron transport rate (®PSII) at relatively higher level because of the
photorespiration and alternative electron flow but strongly decreased the peak height. This result proved
that the peak height measured by the PPR-CFI has high sensitivity to the photosynthetic rate.
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1 Distribution of light energy absorbed by
chlorophyll pigment.
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2 The developed Chl fluorescence
measurement system with a pulsed pressure
reduction system (A: Photo of the whole system,
B: Photo of the leaf chamber, C: Schematic
diagram of the whole measurement system).

(2) W VA HEOS R

AP CUE, WLV A 512 X % Chl #
JeHRE D A E % Peak height & E 3% L 7= (X
3), E.Z27R > 7’ (Mini Diaphram Vacuum Pumps,
KNF, Germany)Z HWTHEE 182 LOT 27 Y



JVEZERI(T XU ()N & & S 5 LI
JELTRE, 2NV —T7F ¢ U\ EBIOGH
WBG IEFEREAT O BRESR A BH <) 2 & THRRIN
7RWEAE FREIC LTz, ZOWEIZXE Y 80 kPa
O (BIZEFTRERJE 20 kPa) S AJRE & 72 o 72,
AWFFETIE, KREENS OWIE R % LR E
& EFE L72(80 kPa JBERFIZ 1L [-80 kPa) & 3
). R, U —T T v N AR BOE
TEE L OEGEEIIE = F B 2R LT,
KEHIIT L br— X2 L Y BHE)
FIHI S, F v o "OBEEND 0.1 I
J£/ LV 210 B Z A 57 5,

= 2 S— 100

= —— Chl fluorescence intensity(r. u.)
= Air pressure(kPa)

>

@ 15 5 ®©
(2] .0 1 o

& Peak height s
- =
£ )

—

8 14 0 8
c 0
[] o
? s
g 05 50 o
o <
=

Y

= 0 T T T T -100

o 0 5 10 15 20

Time (s)

3 Changes in Chl fluorescence intensity
induced by a pulsed pressure reduction. The
extent of the increase in the fluorescence
intensity is defined as ‘Peak height’.
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4 Relationship between photosynthetic rate
and peak height measured under different CO,
concentrations (A: 400-800 pmol mol”, B:
100-1500 pmol mol™)
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5 Changes in net photosynthetic rate, ®pgyyand
Peak height under various gas conditions.
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