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Responses of leaf photosynthesis to light were observed at 350
(Walker 1989) Photosyn Assistant  mol CO,/mol and 15°C after pre-illumination with PPFD of 500
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Fig.3 Comparison of two curves of photosynthetic response to
CO, in broad bean leaves with (open circle) and without (filled
circle) match steps during observation

Observations were made at 1 000 umol photons m?s™ and 18°C.
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Fig.4 Change in reading of the photosynthetic analyzer along with
altering of CO, concentration of air flowing through the leaf chamber
without leaf

Before observation a match step was applied to the analyzer at 350
pmol CO,/mol and the leaf chamber was closed. Each CO,
concentration was kept for 3 min before taking reading. C,: CO,
concentration in air.

co,
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Table 1 Effects of omission of the match step of photosynthetic
analyzer during observation of photosynthetic response to CO, on

the values of calculated V

cmax? ‘]max and TPUmax

V Jimax TPU ax
(umol m?s®)  (umolm?s?)  (umol m?s?)
Match 45 213 11.9
No match 34.7 127 17.2

Vemase Imax @nd TPU,, were calculated from the data of Fig.3.
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Fig.5 Photosynthetic responses of broad bean leaves to CO,
concentration changes observed under different light intensities
Before observation the dark-adapted leaf was induced to photosyn-
thesize first at 300 umol photons m2s* (filled circle), then at 1 000
umol photons m2s® (open circle) for 1 h. The photosynthetic re-
sponses to CO, were observed at given light intensity, 350 pmol
CO,/mol, and 20°C.
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Table2 The rates of RuBP carboxylation (V,), electron transport
(J) and triose-phosphate utilization (TPU) in vivo calculated from
the data of photosynthetic response to CO, in broad bean leaf
observed at two different photosynthetic photon flux densities
(PPFD)

PPFD V., J TPU
(umol m?s?)  (umolm?s?) (umolm?s?) (umolm?s?)
300 26 85.5 7.08
1000 37 138 17.9

V., J and TPU were calculated from the data of Fig.5.
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Abstract: Through observing the responses of
photosynthesis in leaves of broad bean grown un-
der natural conditions to light and CO, using a por-
table photosynthetic analyzer L1-6400, the follow-
ing findings were obtained. (1) Observing the re-
sponse of photosynthesis to light using a leaf with-
out being induced by light might lead to an artifact
that photosynthesis was not saturated even under
full sunlight (Fig.1). (2) The calculated saturating
light intensity of photosynthesis by some empiri-
cal equations was much lower than actual value
obtained by observing (Fig.2). (3) During obser-
vation of photosynthetic response to CO,, each step
of changing CO, concentration should be accom-
panied by a match step of the photosynthetic

analyzer, otherwise, there will be substantial de-
viations in the results obtained (Figs.3,4; Table 1).
(4) Observing photosynthetic response to CO, at
non-saturating light might lead to an underestima-
tion of leaf photosynthetic capacity (Fig.5; Table
2).
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